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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

XAY DUNG HE THONG HO TRQ DU BAO CHAT LUGNG
NUGC TREN NEN TANG DELFT FEWS CHO LUU VUC

SONG THI VAI

Nguyén Xuan Loc, Tran Ngoc Anh
Nguyén Hong Quén 2

Lé Hoai Nam*

Pham Ngoc Ha *

TOM TAT

song Thi Vai.
T khoa: Dy bdo, Delf Few, song Thi Vii.

Trong nghién ctiu nay, nhém tac gia da stt dung mo hinh Delft FEWS dé tich hop cac di liéu thuy dong
luc hoc va chét lugng nudc do dac trén luu vuc song (LVS) Thi Vai vao 2 mtia mua va khé nam 2021. M6 hinh
nay da ap dung thanh cong trong viéc xay dung moé phdong cic qua trinh thuy dong luc, lan truyén, khuéch
tan va bién d6i ctia cac qud trinh ctia oxy hoa tan, cdc nhém dinh dudng hoa tan (NH 5 NO,, PO). Két qua
mod hinh duy bdo 1a co s6 theo doi s6 liéu va du bao, canh bdo su ¢6 lién quan dén chat lugng moi trudng nuée

Nhan bai: 7/11/2022; Svia chiia: 17/11/2022; Duyét ding: 21/11/2022.

1. M6 dau

Séng Thi Vai nam trong luu vuc hé théng song Dong
Nai, ¢6 chiéu dai dong chinh khoéng 31,5 km va d6 ra ctia
bién tai vinh Ganh Rai. Vung ta ngan song Thi Vai ¢6 truc
quodc 16 51 - tuyén duong huyét mach noéi lién thanh pho
bién Ving Tau véi cac trung tdm kinh t€ 16n nhu TP. H6
Chi Minh, TP. Bién Hoa cling v6i hé thong cang nudéc sau
nén qua trinh phat trién cong nghiép va cang doc theo
luu vyc song dang dién ra manh mé. Qua trinh phat trién
cong nghiép trong khu vic da mang lai nhiéu lgi ich kinh
t€ cho dia phuong noi riéng va ca nudc néi chung, mat
khac lai 1a nguyén nhan lam nay sinh nhiéu van dé tiéu
cuic d6i véi mai truong, dac biét 1a su suy giam chat lugng
nudc song Thi Vai.

Theo thong ké ctia Trung tim Quan trac Moi trudng
Mién Nam, trén LVS Thi Vai hién c6 21 Khu cong nghiép
(KCN) va 2 Cum cong nghiép (CCN) dang hoat dong c6
nudc thai d6 vao luu vuc. Ngudn théi chinh vao LVS Thi
Vai la nudc thai cong nghiép véi tong lugng phat sinh
khodng 76.400 m*/ngay. Do d6, viéc ki€ém soat chat lugng
nudc thai sau hé thong xti ly nuéc thai ciia cac KCN, CCN
va cac cd s6 ¢6 ngudn thai vao LVS Thi Vai ¢ vai tro quan

trong nham theo doi, kiém tra, gidm sat ddy du tinh hinh
chét lugng nudc thai sau xt ly trudc khi thai vao song Thi
Vii, danh gia hién trang chat lugng nudc song Thi Vai,
dong thoi kip thoi phat hién cac su ¢ trong viéc van hanh
cac hé thong xti ly nudc thai tap trung d€ cap nhét co s di
liéu, du bdo, canh bao chit lugng ngudn nudc mdt song
Thi Vai phuc vu cong tac quan ly moi trudng trong viing.

Cac van dé moi trudng ngay cang 16n va phiic tap,
thiét hai ti nhiing vu viéc, su c6 mdi truong khong chi
la nhiing thiét hai vé€ mat kinh t€, ma con gy ra nhiing
tac dong tiéu cuc dén stic khoe, doi song sinh hoat, cac
hoat dong phat trién du lich, kinh té ctia cong dong dan cu
cac khu vuc lan can, gay tam ly bét 6n cho ngudi dan néi
chung. Hanh vi vi pham phap luat BVMT, giy hau qua
nghiém trong ctia Cong ty Vedan dugc phat hién nam
2008, khién 15 km s6ng Thi Vai ti sau khu viic hgp luu
sudi Ca - song Thi Vai khoang 2km dén KCN My Xuéan da
trd thanh “song chét” va gay ra nhiéu thiét hai cho nguoi
dan trong vung. Sau sy c6 trén, cac nd luc ngan ngtia 6
nhiém da cho mot s6 két qua tich cuc, thé hién qua mot
s0 khu vuc 6 nhiém ndng nay da phuc hoi. Két qua quan
trac chat lugng nudc mat Thi Vai giai doan 2014 - 2019

! Trung tam Dong luc hoc Thuy khi Moéi trudng, Trudng Dai hoc Khoa hoc ty nhién, DPai hoc Qudc gia Ha Nji
2Vién Nghién ctiu Phat trién kinh té tudn hoan, Dai hoc Qudc gia TP. H6 Chi Minh

3 Trung tam Quan trdc Moi truong mién Nam, Tong cuc Moéi trudng

* Truong Dai hoc Tai nguyén va Moi trudng TP. Ho Chi Minh
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¢ Méi trusng

so v6i Quy chudn ky thuat qudc gia vé chat lugng nudc
mat QCVN 08-MT:2015/BTNMT (loai B2) cho thay chat
lugng nudc tai day da dugc cai thién, co ban hoi phuc tét,
mdc du vdy van con mot s6 diém 6 nhiém mang tinh cuc
b nhung dang dugc khac phuc triét dé.

Nhiéu qudc gia trén thé gidi da va dang thuc hién viéc
du bao sém chat lugng nudc dua trén s6 liéu ctia cac tram
quan trac ty ddng, quan trac dinh ky, dii liéu vé thiy dong
luc va cac nguén thai. Su ¢6 & luu vic song Ohio 6 My vao
nam 1977 (Su ro ri ddng ké carbon tetrachloride tii mét co
s& luu trit héa chit ra song Kanawha, da di chuyén xu6i
dong vao song Ohio trong khoang thoi gian vai thang)
da dan dén sy phat trién ctia cac hé thong canh bao sém
(Early Warning System - EWS) nguén nuéc & Hoa Ky [1].
Tuong tu, cac hé thong canh bao sém khac dugc thanh
lap trén khap thé gii dé€ d6i pho véi cac su ¢6 6 nhiém,
cing nhu la mot co ché d€ phat hién sy hién dién ctia chat
gay 0 nhiém hodc cac bat thuong vé chat lugng nudc mit.
Vidy, vao nam 1986, m¢t vu hda hoan tai Cong ty Sandoz
& Thuy Si da dan dén mot su 6 tran hoa chit 16n & song
Rhine va cac giam sat va EWS trén song Rhine da dugc
thuc hién sau d6 [1]. Cac EWS 16n khac cling da dugc
thanh 1ap tai Nhat Ban, Canada, Ha Lan va cac noi khac
trén thé gidi. Dac diém c6t 16i cia mot EWS hiéu qua la:
(1) cung cdp phan hoi nhanh, (2) da do nhay dé phat hién
cac chit gay 6 nhiém va (3) hoat dong nhu mot hé thong
tu dong, cho phép giam sat tui xa.

Cac h¢ thong canh bao sém (EWS) da dugc cong nhin
nhu nhiing cong cu quan trong dé gidam thiéu nhiing tac
dong tiéu cuic gay 6 nhiém ngudn nudc cho cac hé thong
cap nudc (Grayman et al. 2001) [2]. EWS c6 thé dong mot
vai tro quan trong bang cach xac dinh cac tac dong gay 6
nhiém chinh theo thoi gian thuc va tao ra thong tin cho
nguoi van hanh va cdng dong, vi vay cac quyét dinh da
dugc thong bao cé thé duge lam (USEPA, 2005) [3]. Cac
phén tich dugc thuc hién béi Grayman et al. (2001) trén
s0 liéu ti 153 hé thong cdp nudc tit My, Canada va Anh
cho thdy, 90% cic cong ty da d4p dung xem EWS nhu la
mot cong cu quan trong [4].

Tuy nhién, hién nay Viét Nam mdi chi cung cap thong
tin v€ hién trang va dién bién chét lugng nudc dya trén s6
liéu ttt mang ludi diém quan trac dinh ky. Hang ngay, mot
lugng 16n di liéu quan tric dugc truyén vé cac co quan
quan ly. Céc loai dii liéu nay da dang vé loai dinh dang,
clu trac di liéu. Mot s6 dii liéu tu cac tram quan trac ty
dong can phai cap nhat theo thoi gian thuc. Cong tac xti li
cac loai dii liéu nay cung cap dau vao cho cac mo hinh du
bao, cho cdng tac hién thi dii liéu d€ danh gia, phan tich,
dong bo hoa dii liéu. .. kha kho khan, mat nhiéu cong stic
va thoi gian trong khi déi véi cong tac du bao, canh bao
sém co rat it thoi gian tu khi nhan dugc s6 liéu dén khi
cong bo thong tin. Do d9, cin ¢ cong cu ho trg xti ly cac
tac vu cap nhat nhanh chéng, thuén tién véi nhiéu nguén
s0 liéu.
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Phén c6t 16i ctia hé thong du bao la cic mo hinh thay
dong luc va chat lugng nudc. Mot s6 mo hinh c6 thé ké
dén nhu mo6 hinh Delft3D, MIKE, M6 hinh QUAL2K va
QUAL2Kw [5], WASP [6], QUASAR [7],... Day la cac
mo hinh tii lau da dugc st dung rong rai trong mo phong,
du bao chit lugng nudc tai Viét Nam. Véi su phat trién
ctia khoa hoc may tinh da giup cai tién ning luc tinh toan
ctia cic m6 hinh mo hinh nay. Méi loai m6 hinh déu c6
cac uu, nhugc diém khac nhau, do d6 du bao vién thudng
sti dung két hgp nhiéu loai cong cu. Tuy nhién, diéu kho
khén xuit phat chinh ti sy da dang nay. Do do, can c6
cong cu ho trg tich hgp cdc moé hinh du bdo. Ho trg du
bao vién thiét 1ap khai chay nhiéu loai mo hinh trén mét
giao dién chung.

Trén thé gidi, cac nha khoa hoc ciing nhu co quan,
trung tdm du bao da x4y dung mdt s6 hé thong ho trg
mo phong, du bao chat lugng nudc c6 thé xi li cac van
dé ton tai da néu. Mot s6 hé thong c6 thé ké t6i nhu
MIKE Operation -Pan Mach [8], hé théng quén ly nudc
(CWMS) - My [9], Nén tang quan ly di liéu cho cac ting
dung tai nguyén nuéc AQUARIUS - My [10], hé thong
Delft FEWS - Ha Lan [11]. Cac h¢ thong nay déu c6 uu
diém la dé st dung, giao dién than thién, quan ly t6t cac di
liéu. Tuy nhién, hé thong AQUARIUS va CWMS khong
dugc linh dong cho cac khu vuic khac nhau, chi dugc thiét
lap cho céc luu vyc nhét dinh tai My. Hé théng MIKE
Operation va Delft FEWS c¢6 kha nang linh dong thiét lap
cho nhiéu khu vic khic nhau nhung MIKE Operation
khong c6 kha nang tich hgp nhiéu loai moé hinh s6 du
bao khac nhau, trong khi hién nay cé kha nhau cac mo
hinh dy bdo vé6i uu nhugc diém khéc nhau. Du vay, Delft-
FEWS cho thay thé manh trong viéc c¢é thé tich hgp rét
nhiéu mé hinh khac nhau, dic biét Ia Delft3D, bo mo6 hinh
cung thudc hé sinh thai cac cong cu ctia cong ty Deltares,
Ha Lan. Ngoai ra, day la m¢t hé thong ma nguén mé, do
do6 khong mat nhiéu chi phi vé ban quyén. Tinh linh hoat
dat dugc thong qua viéc tich hgp cac md hinh, cac thuéat
toan thu thap, xt li di liéu vao hé thong. Hé thong Delft-
FEWS dugc cong ty Deltares (Ha Lan) xay dung va phat
trién dua trén cach tiép can nay [12].

Muc dich chinh ctia Delft-FEWS la cung cip mot nén
tang ma qua do6 c6 thé xay dung cac hé thong du bao hoat
dong va cho phép su linh hoat trong viéc tich hgp cac mo
hinh va di liéu. Hé thong Delft-FEWS khong bao gom
cac mo hinh du bao san c6 trong dé. Thay vao d6, né hoan
toan dua vao su tich hgp ctia cac thanh phan mé hinh (bén
thu ba) [13,14] . K€ ti khi dugc gi6i thiéu ¢ dang hién tai
vao nam 2002/2003, hé thong nay da dugc ap dung tai
nhiéu don vi tai Viét Nam nhu ho trg du bdo la tai Trung
tam Du bdo Khi tugng thay van Qudc gia, ho trg du béo
1 LVS Mé Kong tai Uy ban song Mé Kong (MRC), phuc
vu du bdo man tai Bén Tre va Tra Vinh, hé tr¢g du bdo
canh bao 1a LVS Vu Gia Thu Bon tai Quang Nam.



Vi nhiing vu diém trén, bai bao trudc tién cung cip
cung cdp tdng quan vé ciu truc va tinh nang quan trong
nhit cta Delft-FEWS, va ting dung ctia hé thong Delft-
FEWS trong nghién ctiu va trong cong tac dy bao chat
lugng nudc, cu thé la ing dung thu nghiém cho luu vuc
song Thi Vai.

2. Phuong phap nghién ciiu

2.1. Téng quan hé thong Delft FEWS Thi Vi

Kién trac co sd dit liéu FEWS - Thi Vai cung cip thong
tin vé do man va chat lugng nudc cap nhat cho cac nha
quan ly nudc, nong dan va cac bén lién quan khac, thong
qua cac bao cdo du bao don gian. FEWS - Thi Vai bao
gom cac thanh phén sau:

- Mo dun nhép di liéu.

- MO0 dun tién xt Iy va kiém dinh.
- Bo két néi / tich hgp mé hinh.

- Luu trit va hién thij di liéu.

- MO0 dun xuit di liéu.
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A Hinh 1. Cdc thanh phdn A Hinh 2. Cdc tdc vu cdn phdi
FEWS - Thi Vdi dé quadn Iy thuc hién trong mét ca du béo
du bdo

2.2. Dii liéu phuc vu nghién ciiu
Céc di liéu ti nhiéu nguoén khac nhau dugc tich
hgp vao hé thong gdom céc dii liéu thuc do, di liéu tu
nguon toan cau, dii liéu du bao tti md hinh.
2.2.1. Dit liéu thuc do
Di liéu thuy dong luc (Vi tri cac tram tai khu vuc
nghién ctu thé hién qua Hinh 3). 2 dot do dac, 5 tram
do thuy lyc (luu lugng, muc nudc, van téc dong), 4
tram do chat lugng nudc (12 yéu t6):
- Dot 1:26 -29/6/2021;
- Dot 2:26-29/10/2021.
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AHznh 3. Cdc tram quan trdc hién thj trén hé thong

KET QUA NGHIEN CUU KHOA HOC
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A Hinh 4. D ligu muic nudc va luu lugng thuc do tai cdc tram
doc séng Thi Vi

- Diiliéu chat lugng nudc.

Dt liéu thuc do tai cac tram: Dit liéu chét lugng
nudc dugc do vao ngay 26/6/2021 tai cac vi tri doc song
Thi Vai vao thdi diém triéu 1én va triéu xudng. Dii liéu
nay dugc tom tat qua Hinh 5. Dii liéu chét lugng nuéc
nay dugc dung dé hiéu chinh mo hinh chét lugng nuée.
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A Hinh 5. Phan b6 ham lugng cdc chdt trong niéc giai doan
triéu lén va triéu xudng dit liéu thuc do 26/6/2021

2.2.2. Dt liéu tu nguon toan cdu

Cac hé thong du bao hién nay déu yéu cau nhap di
liéu vao hé théng. Dit liéu nay dugc st dung dé€ phan
tich diéu kién hién trang khi tugng thty vin va la dau
vao cho cac mo hinh thuy van va thay luc. Trong hau
hét cac hé thong, di liéu ti nhiéu nguon khac nhau
dugc can nhac thu thap va st dung véi cac dinh dang
khac nhau. Viéc nhap di liéu tii cac nguoén khac nhau
nay dat ra mot thach thic dang ké, khong chi bai hién
nay c6 nhiéu dinh dang dii liéu dugc st dung ma trong
nhiéu truong hgp con do su khac biét trong loai dii liéu
dugc cung cap. Mo-dun nhép liéu ctia Delft-FEWS c6
thé xtt 1y v6i hau hét cac tiéu chudn di liéu hién tai va
chuyén céc di liéu nay vao bo luu trii cua hé théng.
Trong cong dong khi tugng, cac tiéu chudn dinh dang
dit liéu da dugc chuédn héa va sti dung chung nhu GRIB,
GRIB2, dinh dang BUFR, NetCDF véi cac quy u6c CF
(du bdo khi hau). Cac tiéu chudn nay da dugc ap dung
rong rai cho di liéu khong gian dia ly va c6 thé dé dang
nhap liéu va luu tri trong hé thong Delft-FEWS [15].
Céc dii liéu du bao toan cau dugc nhép vao hé thong
Delft FEWS Thi Vai bao gom:

S6 liéu khi tugng du bao GFS han 10 ngay tii Trung
tam Quoc gia vé Dy bdo Mai truong My (NOAA) gom
cac yéu to lugng mua, gio, ap sudt v6i bude thoi gian
3 gio.
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Dii liéu du béo hai van cia HYCOM ctia Trung tam
Nghién ctiu Dy bdo Khi quyén-Pai duong Hoa Ky gom
cac yéu té nhiét d6 nudc, dd6 man, dong chay (U, V),
nudc dénh véi budce thai gian 3 gio.

Dii liéu du bao chat lugng nudc bién tii ngudn
CMEMS bao gom Chlorophyll, Dissolve Iron, Nitrate,
Total Primary Production of phyto, DO, pH, Total
Phytoplankton, Photphate, Dissolve Silicat, Surface CO,.

Dii liéu du bao song ti nguon NOAA (st dung mo
hinh WWIII) bao gom d¢ cao séng, hudng séng va chu
ki séng.

2.2.3. Dt liéu du bdo tti mo hinh

M6 hinh chét lugng nuéc st dung trong hé thong
FEWS - Thi Vai dugc xay dung dua trén b mo hinh
Delft3D vé6i 02 module chinh la module thty luc D-Flow
va module chit lugng nuéc D-Waq. Do do, hé thong
FEWS Thi Vai da tich hgp 1an lugt hai module D-Flow
va D-Waq ctia by mo6 hinh duy bao chat lugng nuéc da
dugc hiéu chinh Delft3D (D-Waq): B¢ mé hinh du bao
chét lugng nuéc dugc xay dung trong khuon khé dé tai
TNMT.2019.04.01 .

Mot tinh nang chinh ctia Delft-FEWS la kha nang
chay cac moé dun bén ngoai d€ cung cép chiic nang du
bao thiét yéu. Bo diéu hgp chiu trac nhiém trao ddi
di liéu v6i cac mo dun, chay cic mo dun va bo diéu
hgp cta chung. Hé thong DELFT-FEWS khong c6 kha
ndng d€ trién khai cu thé cac moé dun nay. Thay vao do
hé thong la mot hé thong md, coi cac md dun bén ngoai
la trinh cdm thém dé c6 thé st dung néu cén.

Viéc giao tiép gitta Bo diéu hop chung va mé dun
dugc thiét 1ap thong qua PI. Bay la mot dinh dang trao
doi di liéu trén XML. Bo diéu hgp chung sé dugc cai
dat &€ chung cdp dii liéu can thiét d€ mdt mo dun chay
6 dinh dang PI. B6 diéu hgp mo dun sau do sé dich di
liéu tii PI dang dinh dang gbc cia md dun. Ngugc lai,
két qua sé dugc xudt dang dinh dang PI bdi b diéu
hop mo dun trudc khi Bo diéu hgp chung nhap chung
lai Delft-FEWS. Cac dii liéu du bdo dugc nhap trd lai
hé thong va hién thi cho ngudi dung theo doi va c6 thé
thuc hién cac chtic ning khéc.

Post adapter

| —v

> Pre adapter l
°
<)
£

S | simulation model

1. input 2. simulation 3. output

A Hinh 6. M6 dun dugc két ndi véi Delft-FEWS qua B diéu
hop chung va mot phdn ctia cdu hinh FEWS
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3. Két qua

3.1. Két qud tich hop dit liéu thuc do, hé trg cdp
nhdt theo thdi gian thic
Déi vai kién truc co sé dit liéu dugce thiét ké, nguon
cdp di liéu tii cdc mang ludi tram quan tric hodc dua
liéu thuc do ctia D€ tai sé dugc nhép, luu trii va hién thi
trong hé thong FEWS - Thi Vii. Dii liéu quan trac theo
thoi gian can dugc cung cdp & dinh dang CSV dé€ chia
sé qua FTP.

omiox Mo vem AR B2 BAPEAEEE e

A Hinh 7. Hién thi cdc
dit liéu tai cdc tram thuc
do trén hé thong

3.2. Két qua tich hgp két qud du bdo mua, triéu
va mé hinh dy bdo thay dé6i nguon thdi trén luu vic va
song Thi Vai (trudc 3 ngay)

Dit liéu toan cdu (dit liéu du bdo khi tugng, mua, hdi
van va chdt lugng nudc)

Bén canh cac dii liéu thuc do, hé thong hé trg du bao
dugc cdu hinh d€ thu thap bé sung tu dong cac nguodn s6
liéu tai phan tich va du bao gom: S6 liéu khi tugng du bao
GFShan 10 ngay, dii liéu du bao hai van cia HYCOM goém
cac yéu t6 nhiét d6 nudc, dd man, dong chay (U, V), muc
nudc, cac yéu to chat lugng nudc tti nguéon CMEMS bao
goém Chlorophyll, Dissolve Iron, Nitrate, Total Primary
Production of phyto, DO, pH, Total Phytoplankton,
Photphate, Dissolve Silicat, Surface CO,co han du béo 1a
3 ngay. Cac dii liéu nay sé ho trg du bao vién va quan ly
6 thé tong quat hoa cac bién dong thuy dong luc va moi

Lot Bokocon | @

D ligu gié (GES) hién thi trén

D liéu muic nuéc (HYCOM)
hién thi trén hé thong

Dit liéu dong chdy (HYCOM)  Dit liéu Chlorophyll (CMEMS)
hién thi trén hé thong hién thi trén hé thong
A Hinh 8. Ditliéu dy bdo toan cdu hién thi trén hé thong

S Mm@



3.3. Két qua tich hgp tich hop dii liéu du bdo chdt
lugng nuéc
Dua trén co s nguyén tic hé thdng FEWS két néi
v6i cac mo hinh thong qua bd diéu hgp (adapter),
bd module thuy luc D-Flow da dugc tich hgp vao hé
thong. Hé thong FEWS Thi Vai chudn bi cic bién dau
vao va tién hanh goi mé hinh chay du bdo, trich xuat
cac diém tram va nhap ngugc lai vao hé thong. Sau day
13 vi tri cic diém trich du bdo (Hinh 9).

Sl 7y, X Dz
L A
i N/
:

" AHinh 9. Vi tri cdc
trich xudt ttv mo hinh
' hién thi trén hé thong

£~ Phuechiva

i Tanmea <

Hé thong FEWS cho phép hién thi so sanh nhiéu
tram ctia mot yéu t6 trén mot do thi, hoac nhiéu yéu
t0 ctia mot tram trén mot do thi d€ ngudi st dung co6
thé so sanh, danh gid. Bén canh do, bang cac gia hién
thi bén canh d6 thi gitup ngusi dung dé dang theo doi.

Vi tri cac diém trich xuét trong module chat lugng
nudc tuong tu nhu module thuy luc D-Flow. Hé thong
FEWS Thi Vai cung cép cac tac vu tich hgp mo hinh,
cac két qua mo hinh va cac cong cu ho trg hién thi két
qua du bao.

Odurosngticw | [ Gm ssna ming

A Hinh 10. Hién thi két qud tinh todn theo diém/tram trén
hé thong

A Hinh 11. Cdc két qud hién thi theo dang bdng va do thi trén
hé thong tai tiing diém/tram

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

:%LMiLL__lﬂLHLLE
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bdng va do thi trén hé thong tai tung diém/tram

Két qua tti bo mo hinh chat lugng nudc D-Waq (bd
két qua cac kich ban du bdo nguon thai) khac nhau dugc
tich hop vao hét thong. Ngudi sti dung c6 thé theo doéi cac
két qua dy béo tai cdc diém trich xudt tit mo6 hinh (MC4-
MC7) véi cac thong s6 gobm: Amoni, Nitrat va Phosphat
v6i han du bao 1a 3 ngay.

4, Kétluan

Nghién ctiu da trinh bay nén tang ho trg du bao chat
lugng nudc Delft FEWS cho LVS Thi Vai. Hé thong c6
kha nang cung cip cong cu ho trg cac du bdo vién, nha
quan ly c6 nhiing thong tin dy bao tii nhiéu nguén khac
nhau mdt cach nhanh chéng, truc quan nhat. H¢ thong
dugc thiét ké v6i nhiéu chiic nang khac nhau, c6 thé giai
quyét nhiéu vin dé ma mot hé thong ho trg du bao chat
lugng nudc dat ra nhu thu thép, xu 1i cac dii liéu tii nhiéu
ngudn khac nhau (thuc do tai cac tram, du bdo toan ciu),
lién két tich hgp mo hinh du bédo va ho trg xuét cac di liéu
dé phuc vu hién thi du béo trén WebGIS. H¢ thong dam
bao sy linh hoat d6i v6i nhiing su thay d6i, nhét la trong
su phat trién cdng nghé do dac, cong nghé luu tri di liéu
hay cong nghé du bao (m6 hinh s6) hién nay ma khong
can xay dung mot hé thong hoan toan mdi.

Tuy nhién, hé thong 6 nhiing gi6i han nhat dinh. Dé
duy tri dugc hé théng yéu to rat quan trong va khong thé
thiéu la di liéu nham thiét lap hé thong va thiét lap cic
kich ban mo phong. Trong qua trinh thuc hién, cac di
liéu vé nguon thai, cac di liéu ti cac tram quan trac moi
truong nudc dugc truyén vé lién tuc va day da ludén kho
khan. Piéu nay khién nhém thuc hién gdp nhiéu van dé
trong qua trinh thuc hién nghién ctiu. Ngoai ra, véi moi
mot mo hinh du bao, hé thong Delft FEWS sé yéu cau mot
bo diéu hgp (adapter) khac nhau va khong phai b6 mo
hinh nao ciing san c6. Doi véi trudng hgp khong san co,
ngudi thiét 1ap hé thong sé cin phai tu phat trién b diéu
hgp. Pay la cong viéc khé khan, yéu cau nhiéu nguén luc,
ky thuat dé c6 thé phat trién b diéu hgp cho mé hinh. Vi
vay, cac don vi lién quan va don vi phat trién cin can nhic
muc tiéu va yéu ciu d€ lua chon loai mé hinh phu hgp.
Mic du, hé thong Delft FEWS Thi Vai la hé thong ho trg
du béao chit lugng nudc dac luc, cé tiém nang 16n dé ting
dung tai cac Iuu vuc song khac tai Viét Nam.

Loi cam on: Nghién ctiu nay dugc thuc hién duéi su
tai trg ctia dé tai nghién ctiu khoa hoc cdp B¢ la dé tai:
"Nghién ctiu xdy dung hé thong du bdo va cdnh bdo chdt
lugng nudc LVS Thi Vdi phuc vu cong tdac qudan ly moi
truong LVS” do BO TN&MT ban hanh Quyét dinh s6
1903/Qb-BTNMT phé duyét ngay 27/8/2020m
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ABSTRACT

DELF-FEWS MODEL APPLICATION TO ESTABLISH THE WATER
QUALITY FORECASTING SYSTEM IN THI VAI RIVER BASIN

Center for Environmental Fluid Dynamics, VNU University of Science, Vietnam National University, Hanoi
Institute for Circular Economy Development (ICED), VNU-HCM
South Centre for Environmental Monitoring, Vietnam Environment Administration

Ho Chi Minh City University for Natural Resources and Environment

Nguyen Xuan Loc, Tran Ngoc Anh’
Nguyen Hong Quan
Le Hoai Nam

Pham Ngoc Ha

In this study, we used the Delft FEWS model to integrate the hydrodynamic and water quality data measured
in the Thi Vai river basin in the rainy and dry seasons of 2021. This model provided reliable results in the
simulation of the hydrodynamic propagation, diffusion, and transformation processes of dissolved oxygen
and soluble nutrient groups (NH .5> NO,, PO). The results of the forecasting model are the basis for data
monitoring and forecasting and warning of incidents related to water quality in Thi Vai river.

Key words: Forecasting, Delf-FEWS, Thi Vai river.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

TINH KHANG KHANG SINH cﬁ.g E.COLI
TRONG NUGC SONG SAI GON 0 VUNG D0 THI

Nguyén Thi Thinh’

2, 3*

Nguyén Phu Bao

TOM TAT

Ngay nay, su phat trién va lan rong ctia khang khang sinh da trg thanh vin dé moi truong dang quan tam
do bi anh hudng bdi viéc sti dung khang sinh nhiéu hon miic can thiét. Su xuét hién ctia vi khuén khang
thudc ngay cang nhiéu trong nudc bé mat. Nghién ctiu nham muc dich dénh gia tinh khang khang sinh ctia
Escherichia coli (E.coli) trong nudc song Sai Gon khu vuc d6 thi d6i véi Ciprofloxacin va Ofloxacin. Két qua
nghién ctu da chi ra rang, nudc song Sai Gon khu vuc do thi bi 6 nhiém E.coli rdt cao va cdc nhém E.coli c6
tinh khang khang sinh d6i véi Ciprofloxacin, Ofloxacin. Két qua thtt nghiém cho thay, c¢6 t6i 90% mau thi c6
dudng kinh viing nho hon 15 mm do6i véi Ciprofloxacin va 12 mm do6i véi Ofloxacin.

Tu khoa: Khdng khdng sinh, E.coli, song Sai Gon, viing do thi.

Nhan bai: 15/11/2022; Svia chiia: 22/11/2022; Duyét ddang: 25/11/2022.

1. Gi6i thiéu

Mot vi khudn dugce goi la dé khang khi nong do
tic ché t6i thiéu (minimal inhibitory concentration,
MIC) ctia vi khudn d6 cao hon néng do tc ché da s6
cac chting vi khudn khéc ctia cung loai. Theo khéi niém
dugc dua ra bsi TS chiic Y t€ Thé gisi “Khang khang
sinh (AMR) - Kha néing cta vi sinh vat (vi khuén, vi
rut, nam, ky sinh trung) chong lai tac dung cua thudc”
[1] va su khang khdng sinh phat trién nhanh dugc giéi
thiéu nhu 1a mot “khang sinh méi” [2]. Trong nudc, su
ton tai cta du lugng khang sinh da c6 nhiing tac dong
tiéu cuc nhu tinh khang khang sinh cta vi khuén [3];
tic ché€ hoat dong ctia vi sinh vat [4]; gay rui ro hé sinh
thai nudc [5], [6]; lam t6n thuong nguén nudc mit do
tiép nhan chat khang sinh [7]... Bat ky viéc st dung
chét khang sinh nao cting c6 thé dan dén sy xudt hién
cua cac vi sinh vat khang thudc; lay lan truc tiép stic
dé khéng tii méi trudng nudc sang ngudi va phat trién
tinh dé khang ctia vi khudn trong moéi trudng nudc [8].

Theo mot s6 nghién ctiu vé sy khang khang sinh
cua vi khudn trong cidc ngudén nudc, nudc cang bin
thi néng d6 vi khuén khang khang sinh cang cao. Két
qua nghién ctiu cho thdy, néng d6 trung binh ctia tong
vi khudn khang khang sinh (antimicrobial resistance
bacteria, ARB) trong nudc thai sinh hoat (NTSH) la

1 Vién Kiém nghiém thuéc TP. H6 Chi Minh
2Trudng Dai hoc Bdch khoa TP. H6 Chi Minh
¥ Vién Nhiét déi moi trudng

5,94.10° CFU/mL; nudGc thai bénh vién la 1,40.10° CFU/
mL, cao hon 2 - 3 14n so v6i nudce ngot (5,14.10* CFU/
mL) [9]. Bén canh d6, nudc ngot c6 nong do vi khuin
khang amikacin thdp hon dang ké (2,97.10' CFU/
mL); ceftazidime (5,83.10> CFU/mL); clindamycin
(1,62.10° CFU/mL); erythromycin (1,57.10° CFU/
mL); cotrimoxazole (1,92.10' CFU/mL); tetracycline
(3,30.10* CFU/mL); chloramphenicol (1,95.10" CFU/
mL) va vancomycin (9,36.10* CFU/mL). Véi d¢ tin cay
95% (t-test, P < 0,05), su khac biét vé nong do vi khuén
khang khang sinh trong NTSH va nudc thai bénh vién
la khong dang ké, ngoai trti khang sinh vancomycin,
trong d6 NTSH cao hon mdt bac (1,15.10° CFU/mL)
[10].

Tinh khang khéng sinh cua E. coli trong cdc mau
nudc mat, nudc ngam dugc phan lap gan khu vuc
chudng bo 6 My ciing cho thdy, 34/80 chung (42,5%)
khang v6i moét hodc nhiéu loai khang sinh va 22/80
chtng E. coli (27,5%) khang da khang sinh (khdng véi
> 3 loai khdng sinh)... [11]. Cé su tuong quan thuan
dang ké gitia tinh khang khang sinh v6i ndng d¢ khang
sinh trong nudc tuong ting gitia chung nhu tuong quan
gitia ciprofloxacin va gen qnrS (r = 0,86, p = 0,001);
ofloxacin va gen qnrS (r = 0,81, p = 0,001); cefazolin
va gen blaTEM (r = 0,84, p = 0,001); cefotaxime va gen
blaTEM (r = 0,74, p = 0,002); clarithromycin va gen
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ermB (r = 0,89, p = 0,001); sulfamethoxazole va gen sull
(r = 0,83, p =0,001) [12]. Chinh sy hinh thanh cac vi
khudn c6 tinh khang khang sinh trong nuéc lam giam
tac dung cua thudc nén hang nam cé khoang 700.000
nguoi chét trén toan thé gidi [13] do nhiém trung, tiéu
thu san phdm thuy san, nudc udng, tiép xuc véi nude
hodc cac sinh vat thuy sinh [14] va mot trong nhiing vi
khudn khang khéng sinh nhiéu nhét 1a ¢6 E.coli [15].

Song Sai Gon chay qua khu vuc néi thanh chiu nhiéu
tac dong bai NTSH, nudc thai cong nghiép, nudc thai
bénh vién va dugc phdm, chit thai ran nén cé muc d6 6
nhiém cao vé vi sinh vat, chat khang sinh. D€ danh gia
mtc do tac dong cta chat khang sinh dén moi truong
nudc song Sai Gon & vung do thi, nghién ctiu vé tinh
khang khang sinh cua E.coli déi véi Ciprofloxacin va
Ofloxacin da dugc thuc hién.

2. Nguyén liéu va phuong phap

2.1. Vi tri thu mau va ldy mau

bé danh gid mtic do 6 nhiém, kiém tra tinh nhay
cam d6i véi E.coli trong nudce song Sai Gon & ving do
thi, cac diém dugc lya chon gom bén Bach bing, cau
Thanh Da, ciu Binh Phudc.

Mau E.coli dugc lay truc tiép ti nudc mat song Sai
Gon, bao quan trong chai thuy tinh chia mau, da hip
khti trung ¢ 121 + 3°C trong 15 phut. Cac budc 14y mau
va bdo quan déu dugc thuyc hién theo hudng dan cta
TCVN 8880:2011.

2.2. Nguyén liéu
E.coli dugc phan 1ap tli cdc mau nudc song Sai Gon
6 vung do thi.
Chat khang sinh Ciprofloxacin va Ofloxacin: Su
dung chét chudn 5pug ctia Cong ty Nam Khoa.

Ciprofloxacin Ofloxacin
Cong C,H,FN,O, C,H,,FN.O,
thiic cdu
tao
Cong o o e )
thuic FI:\,)j/LOH Q .
phan ti N N L -

2.3. Phuong phdp

Xdc dinh mdt d¢ E.coli: St dung phuong phap phat
hién va dém E.coli bing mang loc, thuc hién theo
QCVN 6187-1:2009 [16].

Xdc dinh tinh khang khdng sinh cua E.coli trong
nudc: St dung phuong phap nong do tic ché t6i thiéu
(MIC) bédng ky thuat khoanh gidy khuéch tan theo tai
liéu huéng dan cua Vién Tiéu chudn Phong thi nghiém
- Lam sang My [17] va tham khao mot s6 nghién ctu
lién quan [11]. Cac budc dugc tién hanh nhu sau:
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Vang E. coli

Viing Gre ché chia E. coli

Ving tang trwdng cua E. coli

A Hinh 1. Ky thudt vé dia doc duong kinh viing tic ché
dang nho

A Hinh 2.
Khudn lac E.coli
trén EMB

- St dung ching chudn E.coli ATCC 25922.

- bia thach Mueller - Hinton: Sti dung thach Mueller
- Hinton c6 san.

- Khi stt dung, néu mat thach uét thi phoi cac dia
thach trong ti dm (nhiét d¢ tu 35 - 37°C) khoang 15 -
30 phut. Khong m& nap dia thach khi phoi d€ tranh bi
nhiém.

- Kiém tra pH ctia moi truong trude khi d6 dia, pH
phéi ndm trong khoang 7,2 - 7,4.

- Chuén bi chung vi khuén va pha hén dich vi khudn.

- Lang vi khuén 1én dia thach.

- bat khoanh gidy khang sinh: St dung chét khang
sinh v6i ham lugng 5 theo ding huéng dan [17].

- Doc va phan tich két qua.

- Sau khi 0, 14y cac dia thach ra khoi ti am. Po va
ghi lai kich thu6c vong vé khuén (dung thude do tu
madt sau ctia dia, khong dugc md nap cua chiing chuén).

Xdc nhan do diing, do chinh xdc vé tinh khdang khdng
sinh ctia E.coli: Theo quy dinh ctia Vién Tiéu chudn lam
sang va xét nghiém My [17], d6i v6i thi nghiém khoanh
gidy khuéch tan, ky thuat soi dia trén nén den véi anh
sang xuyén qua, ranh gidi vung tc ché co thé phat hién
bing mat thudng, bo qua sy phat trién yéu td sai s6 do
anh sang (khong qua 20%).

S6 14n thi nghiém kiém chiing: 12 thi nghiém.



| Phan lap E.coli tir nuéc song Sai Gon |

I Cay chuyén vao méi truong khong chon loc I

Tao huyén dich vi khuan trong nuéc mudi
sinh Iy (nong d$ 10% vi khuan/ml)

2

Piéu chinh do duc vi.khufm (néng do 10° vi
Khuan/ml)

A

| Cay vi khuan 1én dia thach Mueller-Hinton |

\

Pit khoanh giay khang sinh

A

I Po vong v6 khuan |
l Phan tich va danh gia két qua |

A Hinh 3. Quy trinh thii nghi¢m tinh nhay cdm khdng sinh
bang ky thudt khoanh gidy khdng sinh khuéch tdn [17]

Bang 1. Tiéu chuidn doc két qua duong kinh viing tGic ché
va ndng d¢ vc ché téi thiéu

Khang sinh |Ham |Gidihan duong | Giéi han néng
lugng | kinh ving tic do tic ché tai
ché (mm) thiéu (ug/mL)
S I R (S I R
Ciprofloxa- |5ug [>21|16- [<15|<1 |2 >4
cin 20
Ofloxacin |5pug |>16 13- [<12 (<2 [4 [>8
15

Ghi chii: S: Nhay cam (Susceptible); I: Trung tinh
(Intermediate); R: Khang (Resistant).

Do chinh xac 85% (P = 0,85) va tinh todan, xt ly
thong ké [18], [19].

_ S
KTC(X)=+t, ..—
( ) (p.f) \/H (1)
Suy ra: ﬂz >, (2)
yrai—= KTC(X)’ N
Piéu kién: KTC (X) < 15% do d6: 3 > 5o 13
Trong do: |

X: Ham lugng chét khang sinh (Ciprofloxacin hodc
Ofloxacin) (5ug).

S: D6 léch chudn ctia céc két qua da phan tich cho X

t: Gid tri chudn Student theo xdac sudt p = % véi tan
suatf=n-1

n: SO 1an thi nghiém (12 14n)

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3. Két qua va thao ludn

3.1. Két qua phan tich E.coli tai song Sai Gon
trong viing ngi thi

160,000

140,000

120,000

100,000 | s

80,000 RS

60,000 T

0000 HB B B BT

20,000 I ........ I

Binh Binh Binh  Thanh Da Thanh Pa Thanh Da  Bach Bach Bach
(20,000 P[ludc Phudc P[]udc (lan 1) (lan 2) (lan 3) Qéng Eféng Eféng
(lan 1) (lan 2) (lan 3) (lan 1) (lan 2) (lan 3)

mmm— Két qua phan tich
(MPN/100mL)

s Trung binh
(MPN/100mL)

444444444 Linear (Trung binh
(MPN/100mL))

A Hinh 4. Dién bién E.coli tai cdc diém khdo st viing doé thi
song Sai Gon

Cdu Binh Phuiéc: Trong 3 1an khao sat sy hién dién
cta E.coli tai cdu Binh Phudc thi ty 1é hién dién cua
E.coli 1a 100%; s6 lugng lan lugt la 110.000 MPN/100
mL, 120.000 MPN/100 mL, 150.000 MPN/100 mL.

Bén Bach Pding: E.coli hién dién 2/3 lan khao sit
tai bén Bach bdng, cho s6 lugng lan lugt la 100.000
MPN/100 mL va 40.000 MPN/100 mL.

Cdu Thanh Pa: Sy hién dién cta E.coli tai cdu
Thanh Da chi ¢6 1/3 1an khao sat, cho s6 lugng 60.000
MPN/100 mL.

* Nhan xét vé mat d E.coli 6 song Sai Gon ving
noi thi

Céu Binh Phudc 1a noi 6 nhiém nhét trong 3 vi tri
khao sat tai song Sai Gon khu vuc ndi thi (tan suit hién
dién E.coli trong 3 1an khao sat chiém 100%). Két qua
cho thay, lugng E.coli tai day c6 hién tugng tang lién
tuc nén su 6 nghiém cang ngay cang ning.

Bén Bach bang la noi 6 nhiém thi 2 trong 3 vi tri
khao sat, tan suit hién dién cta E.coli la 2/3 1an. Két
qua nghién ctu cho thdy, dia diém nay c6 mic do
nhiém E.coli khd that thudng.

Céau Thanh DPa la dia diém it 6 nhiém nhat trong 3
noi dugc khao sat, tan suit hién dién cta E.coli 1a 1/3
lan, c6 thé do khu vuc nay c6 dong chay manh nén tan
sudt hién dién cta E.coli thdp hon.

Xét mot téng thé, cac két qua nghién ctiu chua thé
dua ra dugc mét quy luat ching minh riang sy bién
dong ctia mat do E.coli 6 khu vuc ndi thi song Sai Gon
1a do yéu t6 xa thai chit 6 nhiém hodc muc d6 6 nhiém
sinh hoa thong thudng ma c6 thé do mot yéu t6 co tinh
doc hai hodc nhay cam véi E.coli, do d6 can phai c6
mot nghién ctiu sau hon vé moéi tuong quan nay.
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Mt d E. coli Biéu d6 so sanh twong quan E. coli véi Cip va Ofi Néng d6 CKS

140 250

200

150

100

0 0
E. coli Ciprofloxacin Ofloxacin
(MPN/100mL) x 103 (aglL) (glL)

mmmm Binh Phudc

Bach Ding

A Hinh 5. Dién bién tuong doi gitia nong dé Ciprofloxacin
va Ofloxacin véi mdt d¢ E.coli tai cdc diém ldy mau
& cdu Binh Phudc va bén Bach Dang

3.2. Tinh khdng khdng sinh ciia E.coli déi véi
Ciprofloxacin va Ofloxacin

Két qua phan tich, chting minh mét cach tuong doi
rang, ndng do Ciprofloxacin va Ofloxacin cang cao thi
mat do E.coli trong nudc song cang giam. Piéu nay co6
thé phong doan ring, Ciprofloxacin va Ofloxacin c6
kha ning lam gidm sy phat trién d6i véi E.coli trong
nudc song Sai Gon.

Két qua danh gia tinh khang khang sinh cta E.coli
doi véi Ciprofloxacin va Ofloxacin nhu Bang 2.

Nhin xét:

Két qua nghién ctiu da cho thdy sy anh hudng ctia
khang sinh Ciprofloxacin dén vi khudn E.coli la khong
dang ké, do E.coli c6 khd ning khang khang sinh
Ciprofloxacin rat cao, dac biét, kha nang khang cao &
khu vuc bén Bach Piéng, thé hién qua dudng kinh viung
tic ché chit khang sinh rit ngin (5 - 11 mm). Két qua
nghién ctiu cling phut hgp véi cac nghién ctiu khac, cho
thay kha nang khang khang sinh rat cao ctia E.coli d6i
v6i khang sinh Ciprofloxacin [1].

Chi duy nhat vi tri cdu Binh Phudc c6 mot dgt khao
sat c6 duong kinh viing tic ché chat khang sinh khoang
18 mm, thudc loai trung tinh. Khong xay ra hién tugng
nhay cam khang sinh déi véi Ciprofloxacin.

Doi véi Ofloxacin, tinh khang khang sinh ctia E.coli
cao hon han. Két qua nghién ctiu cho thdy, dudng kinh
vung tc ché tai cic diém khdo sat thudc 3 khu vuc
nghién ctiu la rdt ngan (3 - 10 mm, trung binh khoang
7,9 mm) va tit cd déu nam trong vung tc ché khang
sinh.

Cac két qua tht nghiém cho thay, E.coli trong nudc
song Sai Gon thudc loai khang khang sinh doi véi ca
Ciprofloxacin va Ofloxacin véi duong kinh ving tic
ché khang sinh trung binh ctia Ciprofloxacin (10,3
mm), Ofloxacin (7,9 mm). Két qua ctia nghién ctu
ciing tuong do6i phtt hop véi cac nghién ctiu lién quan
vé tinh khang sinh ctia E.coli d6i véi Ciprofloxacin va
Ofloxacin [11], [20].

Két qua nghién ctiu chi ra, khong c6 su tuong quan
gitia nong do E.coli v6i tinh khang khang sinh cua
E.coli d6i véi Ciprofloxacin va Ofloxacin thong qua xét
nghiém vung tic ché khang sinh. Dong thoi, cho thiy
su khac biét vé moi tuong quan gitia tinh khang sinh
v6i muc do 6 nhiém trong nudc song so véi nude thai
bénh vién [9].

3.3. Két qud kiém tra do ding vé thii nghiém tinh
khdng khdng sinh cua E.coli

Vi chi biét d¢ léch chuédn S (n = 12 lan thi nghiém
vung tc ché doi véi Ciprofloxacin va Ofloxacin) nén
phép tinh “n” & day chi la gan dung. Két qua tinh toan
vé danh gia do dung cua cac thi nghiém nhu Bang 3.

Két qua tinh toan cho thay, v6i 9 1an thti nghiém doi
véi Ciprofloxacin va 8 lan déi véi Ofloxacin thi dam
bao do dung vé tht nghiém vung khang sinh. Trong
nghién ctu, tht nghiém danh gia ving khang sinh ctia
Ciprofloxacin va Ofloxacin d6i v6i E.coli la 12 1an, ddm

Bang 2. Su tic ché ctia khang sinh Ciprofloxacin va Ofloxacin d6i véi E.coli

Dia diém khao sat Két qua duong kinh vung ic ché d6i véi Ciprofloxacin va Ofloxacin (mm)
béi voi Ciprofloxacin Trung binh Déi voi Ofloxacin Trung binh
Lan1 Lan2 Lan 3 Lin1 Lan2 Lan 3
Bén Bach bing 11 5 8 8 10 8 11 10
Cau Thanh Da 7 13 13 11 6 5 7
Cau Binh Phuéc 18 12 6 12 7 12 7
S: nhay cdm (Susceptible) >21 >16
I: trung tinh (Intermediate) 16 - 20 13-15
R: khang (Resistant) <15 <12
Két qua tinh toan thong ké cac két qua xét nghiém vé su tic ché doi véi E.coli:
DPuong kinh trung binh vung tc ché (X): 10,3 7,9
Do 1éch chuin (S): 4,18 2,93
Diéu kién KTC < 15% (sai s6 < 15%) 1,55 1,18
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Bang 3. Thong ké két qua danh gia d¢ ding cta cac thu
nghiém ving tc ché d6i véi Ciprofloxacin va Ofloxacin

Chastillil}:ang l;} n(i;)ﬁ g tosse | vn /to,ss,t $/X.0,15
nghiém)

Ciprofloxacin 6 2,451,156 | 2,12 2,70
7 2,65|1,134 | 2,29 2,70
8 2,831,119 | 2,55 2,70
9 3,001,108 | 2,71 2,70
10 3,161,100 | 2,87 2,70
11 3,3211,093 | 3,03 2,70
12 3,461,088 | 3,18 2,70

Ofloxacin 6 2,45| 1,156 | 2,12 2,48
7 2,65|1,134 | 2,33 2,48
8 2,831,119 | 2,53 2,48
9 3,001,108 | 2,71 2,48
10 3,161,100 | 2,87 2,48
11 3,3211,093 | 3,03 2,48
12 3,461,088 | 3,18 2,48

bao do dung, d6 chinh xac it nhat 85% (xac sudt P =
0,85).

Trén co s& cac két qua nghién ctiu, tinh toan, thong
ké, c6 thé khing dinh E.coli trong nudc sdong Sai Gon
chay qua khu vuc ndi thi (cau Binh Phuéc - cau Thanh
ba - bén Bach bing) c6 dic tinh khang khang sinh.
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Két qua nghién ctiu ciing cho thiy khong c6 su tuong
quan gitia tinh khang khang sinh cta E.coli d6i véi
Cyprofloxacin va Ofloxacin. Piéu nay cé thé do kha
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4. Kétluan

Duya vao két qua nghién ctiu vé tinh khang khang
sinh cua E.coli d6i véi khang sinh Cyprofloxacin va
Ofloxacin trén s6ng Sai Gon & vung do thi, c6 thé dua
ra mot s6 két luan sau:
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trong khu vuc noi thi rat cao, v6i mat do E.coli cao
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D.R. Fenlon, “Relative risk of surface water pollution by E.

ANTIBIOTIC RESISTANCE OF E.COLI IN SAIGON RIVER WATER
WITHIN URBAN AREAS

Nguyen Thi Thinh’, Nguyen Phu Bao>*
'Ho Chi Minh City Drug Testing Institute
? Ho Chi Minh City University of Technology

*Viet Nam Institute fot Tropical Technology and Environmental Protection

ABSTRACT

Today, development and spread of antimicrobial resistance has become interesting environmental problem
that is impacted by antimicrobial usage more than necessary. Occurrenced of antimicrobial resistance bacteria
was more and more in the surface water. This study aims at assessing antimicrobial resistances of E.coli in the
Saigon River water within urban areas for Ciprofloxacin and Ofloxacin. Results of research has been found out
that the Saigon River water within the urban areas is highly polluted with E.coli and that the E.coli groups are
antimicrobial resistantce to Ciprofloxacin and Ofloxacin. Experimental results show up to 90% of test samples
with zone diameters less than 15mm for Ciprofloxacin and 12mm for Ofloxacin.

Keywords: Antimicrobial resistance, E.coli, the Saigon river, urban areas.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

TiCH HOP GIAI PHAP SINH HOC VA U PHAN TRONG
XU'LY NUGC THAI, BUN THAI CUA HE THONG NUOI
CA TRA THUONG PHAM TAI HUYEN HONG NGU,

TINH DONG THAP

Nguyén Thanh Hung', Pong Thi Thu Huyén®
Nguyén Thi Thu Thao*, Tran Trung Kién'
Nguyén Viét Thing'

TOM TAT

Nghé nudi cd tra thuong phdm ctia tinh Pong Thap da gay ra thach thic 16n d6i véi moi truong, chu yéu
tt viéc thai bo truc tiép bun thai va nudc thai ao nuoéi. Nham t6i uu hoa hiéu qua ngudn tai nguyén trong hé
thong nuoi ca tra thuong phdm tai huyén Hong Ngu tinh Dong Thap, nghién ctiu nay ap dung phuong phéap
phan tich dong vat li¢u tii hoat dong nudi ca trudc khi lya chon giai phap xt ly chét thai ao phu hgp. Cac giai
phdp xu ly tap trung vao xt ly nudc thai bing muong luc binh cung véi @ bun ao phuc vu cho tréng rau mau.
Hiéu qua xt ly gitp gidm thiéu 353 tdn bun. Lugng bun nay dugc t thanh phan sinh hoc cung cép dinh dudng
cho céy cdi be xanh. Chét ligng nudc thai sau xt ly dugc cai thién véi ham lugng BOD,, COD lan lugt gidm
76,62% va 76,92%; NO,-N gidm 77,89% va NO,-N khong phat hién, dat tiéu chuén xa thai tryc tiép ra moi
truong. Hiéu qua quan trong khac ctia cac giai phap dé xudt 1a giap bd sung thu nhap cho ho gia dinh sau 1 vu
nuoi ca véi khoang 6.825.000 VND tang thém so v6i mo hinh canh tac truyén thong.

Tu khoa: Phan tich dong vt liéu, nudc thdi, bim thdi, cd tra, 1 phan.

Nhan bai: 17/10/2022; Stia chita: 24/10/2022; Duyét dang: 28/10/2022.

1. bat vin dé

Nghé nuoi ca tra thuong phdm & tinh Pong Thap
gay ra thach thtic 16n do6i v6i moi truong. Cac phan
t hiiu co va chat dinh dudng trong tram tich ao ca
da tré thanh mot ngudn gay 6 nhiém tiém nang [1].
Vi san lugng ca basa dat 300 tdn/ha sau mot vu nuoi,
khoang 2.677 tdn bun day ao uét (hay 937 tdn bun kho)
dugc tao ra [2]. Nudc thai nuoi trong thly san chua
nhiéu thanh phén gay 6 nhiém va cac ngudn dich bénh
[3] gay phu dudng héa nguon nudc mdt va tich lay
nitrat trong ting nudc ngam [2, 4]. Do do6, viéc quan ly
chét thai nuoi trong thiy san 1a vin dé dugc quan tam
hang dau.

Cac nghién ctu vé viéc tan dung chat thai nuoi
trong thiy san tap trung vao bon blin ao cho céy trong
va sdn xuit phan sinh hoc ti bun ao, chdng han nhu
sti dung bun thai ao nuoi ca tra bon 1én cac loai rau

! Vién Moi truong va Tai nguyén - Dai hoc Qudc gia TP. HO
Chi Minh

mau (bap lai, 6t, dua leo...) [5], rau mudng [6] giap
tiét kiém chi phi mua phéan bon [5]. Tan dung bun thai
ao nudi ca tra lam phan hiiu co [2, 7, 8] cling cho thiy
hiéu qua cai tao dat. Viéc st dung nudc thai ao nuoi ca
tra d€ tudi cdy rau muodng [9, 10] va rau mudng véi bap
[8] da dugc nghién ctiu.

Céc nghién ctu trén da cho thay céc loi ich kinh té
va moi truong cua viéc sii dung chét thai ao nuoi ca
cho canh tac nong nghiép. Trong dd, cac phuong phap
tap trung vao danh gia thanh phan chat thai bun ao
va tién hanh khao nghiém lén cay trong. Trong nghién
ciu nay, cong cu phan tich dong vét chat hoac phan
tich can bang khoéi lugng dugc 4p dung cho hé théng
nuodi cd tai huyén Hong Ngu, tinh Dong Thap dé xac
dinh nhiing cong doan c6 thé giam thiéu cic thit thoat
va tiét kiém chi phi hoat dong. Tu d6, cac giai phap
tan dung chat thai ti ao nuoi ca tra thdm canh dugc
dé xuat.

2 Trudong Dai hoc Su pham Ky thudt TP. H6 Chi Minh
3 Truong Dai hoc Cong nghé Dong Nai
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2. Vat liéu va phuong phap

2.1. Vat liéu nghién ciiu

Ho¢ dan dugc nghién ctiu 1a ho nudi ca tra thuong
phdm tai xa An Binh B, huyén Hong Ngu, Pong Thap
v6i 10 ha tong dién tich méit nudc ao nudi (11 ao). Moi
ndm nuoi 1 - 2 vy, binh quén san lugng dat dugc tii 600
- 800 tan ca/vu/ao.

Mot s6 mo ta vé khu vuc ao nuoi ca ctia ho nghién
ctiu dugc thé hién 6 Hinh 1. Ch4t thai rdn ctia ho chu
yéu la xdc ca chét, bun ddy ao va mot ty 1¢é nho rac thai
sinh hoat. Trung binh mot ao nudi c6 lugng xdc ca chét
ti 20 - 100 kg tuy theo diéu kién nudi va chat lugng
nudc ao. Nudce théi va bun thai ao nudi duoc xa truc
tiép ra ngoai moi trudng xung quanh.

A Hinh 1. Hié¢n trang visng nudi cd ciia h¢ dan

2.2. Phuong phdp nghién ciiu

2.2.1. B tri thi nghié¢m

T hién trang phat thai ctia hé thong ao nuoi ca, cac
giai phap tan dung chat thai ao nudi dugc dé xuat gom:
(1) Bun thai day ao dugc u phéan sinh hoc va tht nghiém
bén cho cay cai be xanh; (2) Nudc thai ao ca dugc xt ly
qua muong thuy sinh trong luc binh. Muong dugc cai
tao tii muong thoat nudc thai hién cé ctia ho, khong
0 sy xdo tron nudc véi ngudn nudc xung quanh. Luc
binh trong muong dugc git én dinh v6i mat do che
phu khoang 70 - 75% dién tich mat nudc ctia muong
(Hinh 2).

Céac mau nudc dugc ldy tai hién trudng vao luc 8 -
10 gi6 sang, vi tri 1ay nudc thai ao nuoi tai cong thoat
nudéc ao nudi va ldy nude sau xt ly dugc 1dy tai muong
thuy sinh. S6 lugng mau la 1 mau/vi tri/dot (3 dot).

Quy trinh t phén httu co bao gom hon hgp bun day
ao tron véi rom ra va phéan bo theo ty 1€ 8:1:1 dugc u
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A Hinh 2. Cdc gidi phdp xii Iy chdt thdi ao nudi cd cia khu
viic nghién ciiu

theo tiing lu6ng hé thoang khi ty nhién cé dao trén
modi tudn mot 1an ¢ bs sung ché phdm EM.

Quy trinh tht nghiém bén phan cho cay cai be xanh
gom dat dugc cay sau 10 - 15 cm va 1én ludng (7 m x
0,6 m) gom 2 ludng véi 2 nghiém thic 1a NT1 (khong
bén phén) va NT2 (bon 16t toan bo lugng phan hitu co
trudc khi xuéng giong) va lap lai 3 1an cho mdi nghiém
thtic. Phan dugc bon 2 lan theo tiing giai doan sinh
trudng phat trién ctia ciy cai be xanh vao thoi diém 1
tuan va 3 tuan sau khi trong.

2.2.2. Phan tich dong vt liéu

Céc dong vat liéu cua quy trinh nudi ca tra dugc dé
xudt cho ho nghién ctiu dugc trinh bay ¢ Hinh 3.

Diu vio Cong doan Diura Xi Iy chit thai Daura
- Nudc Chadn bi
- Dién Sk Nhiét
- Véil0baoha T nudi ¢
80k
(80kg/bao) Sau 5-7
. ngay
- Cagiong: 1
tri¢u con/ao - Cachét
(30 con/kg)
Sau 10-15 L
- Dién ngiy 2 Lt
- Nudc Giai d - Thic an thira
- Thiean (ty 18 1:5) | 10N . Nhigt ning
- Khing sinh thich nghi - Nude thai, bun thai
(15/tudn/lén) Sau30 l . Cachét
ngiy P U
- Phanca o P
5 , 5 hi = - Hoi nuéc
- Thitcan (ty ¢ 1:5) Giai doan - Thic an thira e
- Dién Y =" - Nhiét nang
ondinh gy S AP, - Luc binh
- Nudc - Nudc thai, bun thai M uc b
4 ché wong - Hoi nuée
Sau68 - Cachét [= Py
S lue - Nude thai
2 binh _ Bin
Thu hoach

A Hinh 3. Quy trinh nuéi cd tra dugc dé xudt

Cac phan tich can bang vét chat va nang lugng cho
mot vu nuoi ca (6 thang) bao gom:

Téng lugng nudc stt dung cho ao nudi cé tra duge
tinh dua trén lugng nudc duge bom cho ao.

Lugng nudc bay hoi sé dugc tinh theo cong thtc 1.

) (1)

water level stage on day 3 xS pond

W

pond evaporation

Trong dé:

(kutev level stage on day 1 -

pond evaporation” Téng lugng nudc bdc hoi (m?)
water levelstage on day 1° Mtic nudc trong ao ngay dau tién

(m)

: Miic nuéc trong ao sau ngay thu

water level stage on day 3"

3 (m)

SPon + Dién tich bé mit ao (m?)

Ham lugng nudc trong ca tra hay bun day ao dugc
tinh theo cong thic 2.



M

dry fish!mud

x100

Sfresh fish!mud B

M

fresh fishi mud

Z VVwater in fish/mud = (

Trong do:

)% Mﬁxh/mud (2)

: Ham lugng nudc c6 trong ca hay bun

, water in fish/mud”
day ao (m?);
fresh fishymud’ Khoi lugng tuoi ctia cd hay bun uét
trude khi say (kg);
Mdry ﬂsh/mud: Kh61 h’tdng kh6 Cﬁa Cé haY bl‘ln déy ao
sau khi say (kg);
M, st TONg khoi Iugng cd sau thu hoach hodc
tong lugng bun ddy ao nudi ca (kg).

Lugng nudc thai dugc tinh bing cong thiic 3.

W

waste water total water use accumulation in fish

3
water in mud) ( )
Trong do:
wastewater: 10NE 1UiONg nUGcC thai vao kénh;
W o ion: TONg Iugng nuide boc hoi;
vaporation

: TOng lugng nudc tich liy trong bun;

waste in fish”

evaporation

rcenmulation in i L ONG lugng nudc tich Iy trong cd.
Ham lugng dinh dudng hdp thu tii phan sinh hoc
cua cai be xanh dugc tinh bing cong thuc 4.

=M x30% (4)

plant adsorption from compost maize plant
Trong do:
, M lant adsorption from compost: Kh61 ludng dlnh dUGng Céy
hap thu ti phan sinh hoc (kg);
maize plant’ Khéi lugng tuai ctia cai be xanh (kg);
30% la hiéu suat hap thu dinh dudng ti phén sinh
hoc gia dinh ctia cai be xanh.
Hé s6 chuyén dai thiic an FCR ctia ca tra la ty 1¢ gitia
lugng thiic an va téng san lugng c4 tra sau thu hoach
(cong thuc 5).

M fish food ( 5)

FCR =

yeild (fish)

Trong do:
FCR: Hé s6 chuyén déi thiic an;

M., roq: LUONG thtic an cho c4 tra;

M, - N@DG sudt cd tra sau thu hoach.

Dién st dung cho ao nuoi dugc tinh toan dya trén
két qua do ctia dong ho dién dugc lap riéng cho ao nudi.

3. Két qua va thao ludn

3.1. Phan tich dong vat liéu cho ho nuéi cd tra
Dong vit liéu trong mot vu nuoi ca tra tai khu vuc
nghién ctiu dugc thé hién & Bang 1 va Hinh 4. Vi mét
do6 nudi 100 con/m?, trung binh 33 g/con c4 tra giong,
nhu véy, tong khoi lugng ca tra giong cho mdt 1 ha ao
ca tra la khoang 3,3 tdn. T6ng lugng thic an la 1.296

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

tdn, FCR la 1,62. Lugng bun ddy ao khoang 1.000 t4n,
trong do6 lugng bun kho chiém 60,3% va ham lugng
nudc trong bun chiém khoang 39,7%.

Téng lugng nudc st dung cho mot ao nudi ca udc
tinh khoang 2.520.000 m’, trong d6 35.000 m’ la lugng
nudéc ban ddu. Trung binh ngay thay 2 lan va moi lan
thay 20% lugng nudc trong ao. Udc tinh tdng lugng
nudc boc hoi khoang 10.720 m’; trong do lugng nudc
truc ti€p bay hoi tii ao nuoi la 10.000 m’; lugng nudc
tich lay trong cd thanh phdm la 640 m’ khi thu hoach
800 tdn ca tra va 80 m®trong ca chét. Téng lugng nudc
thai ao nuoi la 2.509.280 m>.

Bang 1: Dong vt liéu cho quy trinh nuéi ca tra

Dau vao Diura
Loai Khéi lugng | Loai Khéi lugng
Cé gi6ng 3300 | Cathanh 800.000
(kg) phim (kg)
Thtic dn cho | 1.296.000 | Ca chét (kg) 100
cé (kg)
Voi (kg) 800  |Bunthai(kg) | 1.000.000
Nuéc cdp 2.520.000 | Nudc thai (m?) 2.509.280
(m?)
Dién (kWh) | 8.000

Nudc bay hoi: 2.400 m?

Dién: 8.000kWh
Ca chét: 20 - 100 kg
(Nudc trong c: 80 m?)

i Nude cép: 35.000 m¥/ao
i Thitc n cho cé: 1.296 tin’

: Pién: 8.000 kWh —iA 1

¢ Cagiong: 3.3 tan P

o Ci thanh pham: 500 tan
R (Nudc trong ca: 640 m®)

: [0
© Bin thai: 1.000 tin

¢ Nude trong bin: 397 m* = 7 Nudc trong ao: 2.509.280 m*

- g

Muong ndi déng

Gii phap aé xm‘nj

& hin: o ass  Nudce tudi cho rau: 9 m?
T fong phi Rau thu hogch: 525 kg

647 m?

A Hinh 4. So do dong vt liéu trong h¢ nudi cd tra tham canh
vdi gidi phdp dugc dé xudt

Lugng nudc tudi cho vuodn cai be xanh trung binh 3
m’/vu. Trung binh mét vu cd sé trong dugc trung binh
tl 3 - 4 vu cdi, nhu vy tong lugng nudc st dung cho cai
be xanh trung binh la 9 m’. Ham lugng nudc tich lay
trong phan sinh hoc la 647 m’.

3.2. Ddnh gid chdt lugng nudc thdi ao nudi cd tra

Két qua phén tich cic mau nudc tii hé thong ao nudi

ca tra dugc tong hgp trong Bang 2. Nong d¢ cac chi tiéu

nudc thai ao nudi trude xu ly déu vugt so véi QCVN
08:2015/BTNMT (cot Al).

Chuyén dé IV, thang 12 ndm 2022 | 17



) Moi truong

Bang 2. Chit lugng nudc thai ao nudi trudc va sau xu ly
bang luc binh

Bang 3. Pac tinh cta phan sinh hoc hén hgp bun ao ca tra
v6i rom va phan bo

Viéc xti Iy nudc thai bang muong luc binh lam giam
16 rét nong do 6 nhiém. Néng do Nitrat (N-NO,) sau
xu ly khong phat hién. Tuong tu nong do Nitrit (N-
NO,) ciing giam 77,89%. So v6i mic néng do 0,005
mg/L cta Nitrit sau xt ly [11] thi xd ly bang luc binh
ctia nghién ctiu nay chi dat gan véi yéu cau cia QCVN
08:2015.

3.3. Ddnh gia qud trinh 1 va hiéu qud bon phdin
sinh hoc
Sau 30 ngay U, cac thanh phan vat ly va hoa hoc ctia
ludng 0 c¢6 su chuyén hoa (Bang 3). Tuy nhién, dé dat
tiéu chudn do 4m phéan bon cin thém thoi gian u dé
lam gidm d6 4m. Lugng N t6ng giam do lugng N gidi
phong ra & dang phan tt N tu do hay cac oxit N bay
hoi. Lugng P va K lan lugt giam va ting lén thuong la
do qua trinh khoang héa ctia cac hgp chét chiia P va K.
Sau khi 0, lugng N, P, K hitu dung ting 1én, dé dang di
chuyén trong dit lam céy trong dé hap thu.
pH ctia phan sinh hoc trong nghién ctiu nay gan
dat QCVN 01-189: 2018/BNNPTNT so véi pH = 7
dat yéu cau ctia phan sinh hoc tii bun ao ca tra véi

STT| Chitiétu | Pon | Kétqui | QCVN | Hiéu Chitiéu |Ponvi| Phan |QCVN 01-| Nghidinh
Vi | Nuéc | Nugc | 08:2015/ | suat phan sinh | 189: 2018/ | 108/2017 /
truéc | sau | BINMT | xitly hoc |BNNPTNT| NBD-CP
xtly | xily | (cOtA1)| (%) pH - 5,56 6-8
pH - 6,46 | 6,32 | 6-8,5 -  x
- . Do am % 64,7 <35
2 |Téngchat |mg/L|156,33| 121 - 22,60
ran hoa tan T6éng N % 0,26 >2 Pa lugng
TDS
3 |Hamluong |mg/L | 39,33 | 17 | 250 |56,78| |TongP %P,O;| 0,12 22 Daluong
Clorua C1 TéngK | %K,0| 037 >2 Pa luong
COD mg/L | 25,67 6 10 76,62
5 |BOD, mg/L| 8,67 | 2 4 N hitu hi¢u | mg/kg | 0,08 -
(20°C) 76,92
P hitu hiéu | mg/kg 0,03 -
TSS mg/L | 60,00 | 23 20 61,67
Toéng Nite | mg/L | 3,99 | 1,96 - 50,92 Khtu hiéu | mg/kg 0,11 -
Nitrit mg/L | 0,38 | 0,083 0,05 77,89 NNH m 553 >50 Vil
(NO, tinh NH, | mgkg| 55, > ilugng
theo N) N-NO; mg/kg 201 >50 Viluong
9 | Nitrat mg/L| 2,94 | KPH 2 -
(NO3' tinh L L , ey
theo N) vo trau [2]. Gid tri pH = 5,56 cia dong 1 ndm trong

khoang gia tri ma ndm va vi khudn hoat dong téi uu.
Céc gid tri lién quan dén N, P, K ctia nghién ctiu nay
chua dat yéu cdu cia QCVN 01-189: 2018, tuong tu
nhu nghién ctiu [2] nhung ciing khong gay hai dén
cay trong khi bon vao dat.

Céc chi tiéu dé danh gid anh hudng ctia phan bon
hiiu co trén cay cai be xanh gom chiéu cao, s6 1a va khoi
lugng cay véi chu ky do la 7 ngay/lan. Két qua cho thay
nghiém thiic NT2 c¢6 s6 lugng ciy phat trién t6t hon
nghiém thic NT1. Két qua thi nghiém bén phén lén
cay cai be xanh thé hién & Hinh 5. Cac chi tiéu dénh gia
ndng sudt trung binh ctia cai be xanh sau khi boén phan
sinh hoc trong 30 ngay sinh trudéng (NST) dugc trinh
bay & Bang 4.

A Hinh 5. Két qud thii nghiém bon phan 1én cdy cdi be xanh

Bang 4: Nang sudt trung binh cuia cai be xanh sau 30 ngay sinh truéng

Chi tiéu Chiéu cao (cm) S61a Khéi lugng
Giai doan sinh truéng (ngay) | 7-14 15-22 23-30 7-12 12-17 23-30 | trungbinh1
cay (gr)
NT1 0 0 0
NT2 52425 | 17,5435 | 22,6453 5 7 7 25+3,2
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Bang 4 cho thay téc do ting trudng trung binh dat
5,2 + 2,5 cm/ngay (7 - 14 NST); 17,5 + 3,5 cm/ngay
(15 - 22 NST); 22,6 £ 5,3 cm/ngay (23 - 30 NST). Téc
do tang trudng cua cay tang ty 1é thuin doéi véi thaoi
gian trong boi thoi gian ddu mdi trong b ré cay bi tén
thuong, kha nang hut dinh duéng kém nén toc do tang
trudng con han ché; & giai doan sau khi bo ré da 6n
dinh va phat trién, kha nang hut dinh dudng sé tét hon.

Véi dién tich trong rau mudéng 70 m* sau mot vu
nuoi cd, cha ho sé thu thém dugc 175 kg/dot. Sau khi
trti hét chi phi, cha h¢ da ting thém thu nhép trung
binh 13.470.000 VND/nam (Bang 5).

Bang 5: Lgi nhuén trong cai be xanh sau mt vu nuoi ca

Chi phi (VND) Doanh thu (VND)
1 dot 30.000 |1 dgt=Khoéilugng | 2.275.000
trong caix 13.000 VND/
kg)
Hat .
1vu 90.000 |1 vucé (3 dot) 6.825.000
giong |
ca(3
dot)
1 ndm | 180.000 | 1 nam 13.650.000

So véi ty 1¢ 3 tdn bun kho/tan ca basa/ha trong mot
vu [5], ty 1€ gitia bun véi san lugng ca trong nghién ctiu
nay thip hon 30 14n, vao khoang 0,1 tdn/tdn cd/ha. Nhu
vay, mot mua vu thi 1 ha ao nuéi c6 thé cung cip 60 tin
bun dung d€ lam phéan. Ngoai ra, lugng nudc thai ra
héng ngay (500 - 700 m?) dugc xt ly bang muong luc
binh da gop phén gidm néng d¢ 6 nhiém trudc khi thai
ra moi trudng.
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COMBINING BIOLOGICAL TREATMENT AND COMPOSTING FOR
COMMERCIAL CATFISH FARMING WASTEWATER AND SEDIMENT
IN HONG NGU DISTRICT, DONG THAP PROVINCE.

Nguyen Thanh Hung', Nguyen Thi Thu Thao*, Tran Trung Kien'
Dong Thi Thu Huyen’, Nguyen Viet Thang'

! Institute for Environment and Resources, VNU-HCM

2 Ho Chi Minh City University of Technology and Education

* Dong Nai Technology University

ABSTRACT

Commercial pangasius farming has presented significant challenges to local environment in Dong Thap
province, primarily due to the direct disposal of pond sediment and pond wastewater. The purpose of this
research is to improve resource utilization efficiency in the commercial catfish farming system in Hong Ngu
district, Dong Thap province. Before selecting suitable waste treatment solutions, a material flow analysis was
performed on the fish farming process. Water hyacinth ponds were used for wastewater treatment, and pond
sediment composting was used to grow vegetables. Instead of disposing of 353 tons of pond sediment directly,
the composting treatment was intended to reduce this amount. Composting pond sludge provides nutrients
for growing mustard greens. The quality of the after-treatment wastewater was improved. The removal rates
of BOD,, COD, and NO,-N in the pond's wastewater were 76.62%, 76.92%, and 77.89%, respectively, while
NO,-N was not detected. The water quality standard for direct discharge into the environment is met by
these results. When compared to the current traditional farming system, these treatment solutions increased
household income by 6,825,000 VND for a fish farming crop.

Key words: Material flow analysis, wastewater, pond sediment, pangasius, composting
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

¢

g

SU DUNG THONG SO TONG LUGNG CAC BON HUU CO (TOC)
DE XACDINH GIA TR BOD, COD TRONG NUGC THAI TAl
CUM CONG NGHIEP GIAY PHONG KHE 1VA LANG NGHE

DET NHUOM TUONG GIANG

Cai Anh T!
Lé Van Quy?

TOM TAT

COD:TOC.

Bai bao thuc hién danh gid mic d6 6 nhiém cac thong s6 BOD va COD trong nudc thai tai Cum cong
nghiép gidy Phong Khé 1, TP. Bac Ninh va tai lang nghé dét nhu¢m Tuong Giang, TP. Tl Son, tinh Béac Ninh.
Két qua phén tich xac dinh nong BOD va COD trung binh trong nudc thai dét nhudm cao gdp 5,7 14n va 6,15
lan quy chuén cho phép. Trong nudc thai cong nghiép gidy, nong d6 BOD va COD trung binh cao gip 16,14
lan va 10,05 1an quy chudn cho phép (QCVN 12-MT:2015/BTNMT B1). Trong nghién ctiu cling da tinh toan
dugc cac gia tri néng do BOD va COD trong nudc thai cong nghiép, thong qua gia tri ty 1¢ BOD:TOC va

T khoa: Tong lugng cdc bon hiiu co, TOC, nuéc thdi cong nghiép gidy, nudc thdi dét nhudm.
Nhan bai: 29/10/2022; Svia chiia: 12/11/2022; Duyét dang: 18/11/2022.

1. bat vin dé

T6ng lugng cac bon hiiu co hay la téng lugng cac
bon c6 trong hop chit hitu co (TOC) 1a 1 trong cac
thong s6 thé hién tinh chdt ctia dit, nudc. Bén canh
nguon tao ra TOC do qua trinh hinh thanh dia chat,
TOC con tao ra tii cac ngudn san xudt do st dung cac
loai hoa chat khac nhau.

Vai tro TOC déi véi cac loai thay viic khong giong
nhau. D6i v6i cac ngudn nude (song, ho, tang chua
nudc, ho chita...) duge st dung d€ cap nudc tho cho nha
may nudc can giam sat TOC dé€ phong tranh kha nang
tao ra cac chit doc hai, nhu trihalomethanes (THM)
khi ¢6 ham lugng Clo du sau qua trinh triét khuén.
Trong khi d6, d6i véi linh vuc san xudt cong nghiép thi
can kiém soat lugng TOC do giam hiéu qua h¢ thong
loc nudc, gay su c6 cho ndi hoi, hdng cac trang thiét bi,
may moc st dung hoi va 1a nguon thai gay 6 nhiém cho
cac ngudn nudc lan can.

So v6i TOC, 2 thong s6 BOD va COD thudng dugc
st dung hon trong giam sat lugng hitu co cé trong
nudc, nude thai. Tuy nhién, bén canh cac lgi ich mang
lai, cac thong s6 quan tric nay ciing tao ra nhiing han
ché riéng nhu: BOD yéu cau c6 thoi gian d€ thuc hién
(theo quy dinh 1a 5 ngay), COD c6 tiém 4n tao ra cac
chét thai nguy hai (thity ngan va crom VI). D€ han ché

! Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha N¢i

2 Vign Khoa hoc Khi tugng thity vin va Bién ddi khi hdu

diéu nay, nhiéu nudc khuyén cao nén st dung TOC
thong qua gid tri ty 16 BOD:TOC, COD:TOC d€ dua
ra gia tri BOD, COD tuong ting. Hay ndi cach khac,
thong qua moi quan hé gitia BOD va COD véi TOC,
ttt d6 TOC c6 thé dugc st dung dé udc tinh BOD hoac
COD di kém.

Céc nguodn tao ra TOC dang luu y la mot s6 loai hoa
chét cong nghiép, trong d6 c6 cac chit tdy rtia. Trong
nghién cdu nay, thuc hién quan tric BOD, COD va
TOC trong nudc thai tai Cum céng nghiép (CCN) gidy
Phong Khé 1 va dét nhuo¢m Tuong Giang bang cach
xdc dinh thong qua gid tri ty ¢ BOD:TOC, COD:TOC.
Két qua xdc dinh dugc so sainh mdi quan hé gia tri ty
1¢ ctia chting va so sanh véi gid tri thuc do trong phong
thi nghiém.

2. Doi tugng va phuong phap nghién ctiu

2.1. Déi tugng nghién ciiu

Dboi tugng nghién ctiu: Nudc thai tai CCN gidy
Phong Khé 1, TP. Biac Ninh va lang nghé dét nhuém
Tuong Giang, TP. Tt Son, tinh Bic Ninh.

Phuong Phong Khé hién c¢6 khoang 200 co s& san
xudt dang hoat dong, trong d6 CNN gidy Phong Khé 1
c6 khoang 72 co s& (cong sudt tii 10 nghin tdn dén 30
nghin tdn san phdm/nam). Trén 90% s6 ho gia dinh &
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Phong Khé san xudt va lam nhiing viéc lién quan dén
gidy, xudng tai ché 6 nhiém khong khi, tiéng 6n, bui
bén, hoa chat tdy rta gidy (xut, javen). Theo udc tinh,
dé€ san xudt 1 tdn gidy thanh phdm, can hon 1 tan gidy
phé liéu (trong dé co ca gidy an, gidy vé sinh da qua st
dung), hon 200 m® nudc, khoang 2 tdn go, cung nhiéu
héa chit doc hai... D€ tdy tring, lam thom gidy, cin t6i
nhiéu héa chit nhu xut, javen...

Xa Tuong Giang c6 hon 2.400 h¢ dén, trong do6 co
hon 400 h¢ lam nghé dét nhuom véi s6 lugng lao dong
hon 1.000 ngudi. M6i ngay tai day san xudt dugc 38.000
m? vai tho, 1.400 kg khan cac loai va hon 6.000 m? vai y
té. Nguyén liéu san xuit gom sgi tho, sgi PE, sgi cotton.
Hoa chit st dung trong qua trinh dét va nhudém san
phdm la bot gao, NaOH, Javen, Silicat, Na,CO,, H,SO,,
H,0,, cic loai thuéc nhuom. Sau khi dét, san phdm
dugc dem di tdy trang hodc nhudm theo yéu cdu cta thi
truong. Pic diém cta lang nghé 1a sdn xudt phéin tan
trong khu dan cu, quy mé nho, cong nghé lac hau, chap
va. Do véy, hiéu qua san xudt khong cao, chit lugng
san phdm kém, tiéu t6n nhiéu nguyén nhién liéu, lugng
chét thai do qua trinh san xudt 16n. Héa chat tdy, thudc
nhudm, xut, mudi trung tinh phat sinh thai ra tu qua
trinh tdy trang, nhuém in vai.

Ha tang ctia CCN gidy Phong Khé 1 valang nghé dét
nhu¢m Tuong Giang déu khong dugc dau tu dong bo,
duong dan, thoat nudc thai khong dugc quy hoach cho
nén ludn trong tinh trang ngdp ung. Nudc thai dugc
gom vao ao chtia, r6i sau d6 d6 ra song Ngit Huyén Khé
va dé tiép ra song Cau.

2.2. Phuong phdp va théi gian ldy mau

Mau nudc thai 14y tit dong thai téng hgp ctia CCN
gidy Phong Khé 1.

Lay mau dé xac dinh chét lugng nudc thai ap dung
theo tiéu chudn TCVN 6663-1:2011 (ISO 5667-1:2006)
- Chat lugng nudc - Phan 1: Hudng dan lap chuong
trinh ldy mau va ky thuét 14y mau.

Thoi gian 14y mau: Thang 2 dén thang 4/2022 vao
ngay thid 5 hang tuln, tti 10h dén 11h (khi cac co s da
On dinh hoat dong san xudt trong ngay). Moéi dot 14y 3
lit, tron déu mau 3 lit va chia mau thanh 3 lo chta 1 lit
dé phan tich BOD, COD va TOC,

Cac mau nudc duge bao quan & 4°C ngay sau khi ldy
va dua vé phong thi nghiém khoa Méi truong, Truong
bai hoc Khoa hoc Ty nhién va Vién Ky thuat Moi
trudng d€ phan tich.

2.3. Phuong phdp phan tich

BOD: Phan tich theo TCVN 6001-1:2008 (ISO
5815-1:2003) Phan 1: Phuong phap pha loang va ciy
6 bo sung allythioure; TCVN 6001-2:2008 (ISO 5815-
2:2003) Phan 2: Phuong phap ding cho mau khong
pha loang; SMEWW-5210.B:2012 [3].
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COD: Phan tich theo TCVN 6491:1999 (ISO
6060:1989) Chat lugng nudc - xac dinh nhu cau o6xy
héa hoc (COD); SMEWW 5220.C:2012; SMEWW
5220.B:2012 [1].

TOC: Phan tich theo TCVN 6634:2000 (ISO
8245:1999) - Chét lugng nudc - huéng dan xac dinh
cac bon hiiu co téng s6 (TOC) va cac bon hitu co hoa
tan (DOC).

Céc phép do dugc ldp lai 3 1an va ldy s6 trung binh
2].

3. Két qua va thao luén

3.1. Két qua ddnh gid ham lugng hitu co trong
nudc thdi tai CCN gidy Phong Khé 1
Gid tri BOD, COD, TOC

Két qua quan tric cho thdy, nudc thai tai CCN gidy
Phong Khé 1 c¢6 nong do BOD dao dong tii 525 mg/l
dén 875 mg/l, nong do COD dao dong tii 1.725 mg/l
dén 2.250 mg/l. Néng do6 BOD va COD trung binh
tuong ung la tii 807 mg/l, 2.010 mg/l, gip 16,14 lan
va 10,05 1an so v6i Quy chuén cho phép (QCVN 12-
MT:2015/BTNMT B1).

Gia tri nong do BOD, COD trong nudc thai tai lang
nghé dét nhuom Tuong Giang thdp hon so véi nuéc
thai tai CCN gidy Phong Khé 1, cu thé BOD, COD giao
dong tii 205mg/l dén 395 mg/l va tu 1.092 mg/l dén
2.025 mg/l. Gia tri ndong d¢ trung binh cia BOD, COD
tuong ung la 284 mg/l, 1.229 mg/l, gap 5,7 1an va 6,15
lan so v6i Quy chuén cho phép (QCVN 12-MT:2015/
BTNMT B1).

Gia tri nong do TOC trong nudc thai tai CCN gidy
Phong Khé 1 dao dong tti 1.115 mg/1 dén 1.475 mg/l, gia
tri trung binh 1a 1.352 mg/1. Két qua nghién ctiu cling
cho thdy, néng do TOC trong nudc thai tai lang nghé
dét nhuom Tuong Giang thap hon so v6i nudc thai tai
CCN gidy Phong Khé 1, véi gia tri nong do TOC dao
dong tii 747 mg/1 dén 973 mg/l va gia tri trung binh la
1.092 mg/1.

Hién nay, s6 liéu nghién ctiu vé TOC tai Viét Nam
con kha han ché, ndm 2020 nhém tac gia Vién Khoa
hoc va Cong nghé Viét Nam da tién hanh xac dinh
DOC (dang hiiu co cac bon hoa tan) ctia nuée song To6
lich, cho thay giao dong tu 7,3 mg/l dén19 mg/l [4].
Viét Nam hién ciing chua dua ra Quy chuédn déi véi
thong s6 TOC trong nudc thai n6i chung, nudc thai san
xudt bot, gidy va dét nhudm noi riéng. Néu ap dung véi
quy dinh dua ra trong Luat Nudc ctia Codng hoa Lién
bang Diic (WHG) va t6 chiic Shimadzu déu cho rang,
noéng d6 TOC trong nudc thai tit 50 dén 100 mg/1 [8].

Nhu vay, nudc thai tai CCN Phong khé 1 va nuéc
thai tai lang nghé dét nhudém Tuong Giang c6 nong do
TOC cao gdp 13,5 lan va 7,9 1an so véi mic cia WHG
va Shimadzu dua ra.



Ty I¢ BOD:COD

COD thuong dugc st dung cung v6i thu nghiém
BOD d¢€ udc tinh lugng vat chat hiiu co khé phan huay
trong nudc thai. Ty 1¢ BOD:COD la yéu t6 quan trong
trong linh vuc cong nghé, ky thuat moi truong khi xem
xét d€ lya chon bién phép xt ly phit hgp véi nudce thai.
Nudc thai dugc coi la dé phan huay sinh hoc néu c6 ty
1¢ BOD:COD 16n hon 0,4. Néu ty 1¢ BOD:COD nho
hon 0,4 qua trinh phén huy sinh hoc sé dién ra cham,
khi d6 khong thé xu ly bang phuong phéap sinh hoc.
Néu muodn ting kha nidng phan hay sinh hoc khi ty 1é
BOD:COD thép thudng phai bs sung cac hoa chét hitu
ca co ty 1é BOD:COD cao nhu glucose, methanol va
axit axetic, hodc tron nudc thai c6 kha ning phan huay
sinh hoc thap véi nudce thai c6 kha nang phan hty sinh
hoc cao.

Két qua quan tric nudc thai tai CCN gidy Phong Khé
1 cho thay, ty 1¢ BOD:COD giao dong tti 0,3 dén 0,43,
trung binh 1a 0,37. Tai lang nghé dét nhuém Tuong
Giang, ty 1é nay giao dong tii 0,15 dén 0,33, trung binh
la 0,24. Nhu véy, ham lugng chat hitu co dang dé phan
huy trong 2 loai nuéc thai déu 6 mtic thdp, khong phtu
hgp chon bién phép sinh hoc dé xt 1y nuéce thai.

Ty I¢ BOD: TOC va COD:TOC

Gia tri ty 1é BOD:TOC va COD:TOC trong nudc
thai tai CCN gidy Phong Khé 1 giao dong tii 0,48 dén
0,61, trung binh la 0,55 va tu 1,28 dén 1,6, trung binh
la 1,55. Tai lang nghé dét nhudém Tuong Giang, ty 1¢
BOD:TOC va COD:TOC trong nudc thai giao dong tui
0,25 dén 0,39, trung binh 1a 0.34 va tii 1,23 dén 2,24,
trung binh la 1,47.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Tt két qua thu dugc c6 thé nhén thdy, gid tri nong
do TOC xéc dinh trong nudc thai cao thi gid tri nong
do COD ciing cao, do d6 quan hé gitta COD va TOC la
ty 1é thuan véi nhau. Tuy nhién, diéu nay khong dong
nghia v6i quan hé ngugc ttic la néu COD cao thi khong
c6 nghia la TOC sé cao theo, vi COD con c6 thé cao do
su hién dién ctia cac chat khu vo co va trong truong
hop nay gia tri TOC c6 thé lai thap di [5,6,7].

Thong qua mdi tuong quan TOC véi BOD:COD,
viéc phéan tich TOC dugc coi la giai phap thay thé hiu
hiéu cho BOD va COD vi hiéu qua hon vé chi phi,
chinh xac va nhanh hon (kip thoi).

Két qua quan trac cho thdy, ty 16 BOD:TOC nuéc
thai lang nghé dét nhuém Tuong Giang thdp va bang
0,8 lan so véi BOD:TOC nudc thai chia gidy tai CCN
gidy Phong Khé 1. Cu thé la BOD:TOC nudc thai lang
nghé dét nhuém Tuong Giang trung binh 0,34 (giao
dong tt1 0,23 dén 0,4), trong khi do, tai CCN gidy Phong
Khé 1 trung binh 0,55 (giao dong tii 0,48 dén 0,61).

Tuy nhién, gia trji ty 1é COD:TOC nudc thai lang
nghé dét nhuom Tuong Giang va nudc thai chia gidy
tai CCN gidy Phong Khé 1 lai gdn nhu nhau, cu thé
la: COD:TOC nudc thai lang nghé dét nhuém Tuong
Giang trung binh 1,47 (giao dong tii 1,23 dén 2,24),
trong khi d6 tai CCN gidy Phong Khé 1 trung binh 1,5
(giao dong ti 1,28 dén 1,6. Diéu nay phéin nao thé hién
nudc thai 2 loai hinh san xuit nay déu chtia cac hdéa
chét tdy rua (nhu: hydrogen peroxide, chlorine dioxide
hay oxygen va H,O,, Serafast-CRD, Synowhite...) phét
sinh ra nhiéu chit huu co dang kho phén huy.

Bang 1. Ty 1¢ cac thong s6 thé hién cac dang chit hitu co c6 trong nudc thai tai CCN gidy Phong Khé 1 va lang nghé dét

nhudém Tuong Giang

Thong s Loai $6 1an quan trac TB
miu | 2 3 4 5 6 7 8 9 10
BOD/TOC A 0,48 0,58 0,53 0,53 0,49 0,55 0,61 0,57 0,53 0,61 0,55
B 0,38 0,33 0,28 0,4 0,33 0,25 0,37 0,33 0,39 0,34 0,34
COD/TOC A 1,57 1,5 1,52 1,37 1,28 1,58 1,51 1,47 1,6 1,58 1,5
B 1,24 1,45 1,34 1,36 1,23 1,3 1,39 1,5 2,24 1,62 1,47
Ghi chu

A - Nuéc thdi chiia gidy tai CCN gidy Phong Khé 1
B - Nuéc thdi chiia gidy tai lang nghé dét nhuém Tuong Giang

BOD, mg/I| COD,mg/I
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s61an quan tric Gié tri trung binh
W CCN gidy Phong Khé 1 m CCN gidy Phong Khé 1

m Détnhuém Twong Giang m Dét nhuém Tuwong Giang

A Hinh 1. Lugng BOD trong A Hinh 2. Lugng COD trong

nudc thdi CCN gidy Phong Khé nudc thdi CCN gidy Phong

1 va dét nhuom Tuong Giang  Khé 1 va dét nhuom Tuong
Giang

A Hinh 3. Lugng BOD trong A Hinh 4. Ty ¢ trung binh

nuide thdi CCN gidy Phong Khé BOD: TOC,BOD: TOC,

1 va dét nhuém Tuong Giang  COD:TOC trong nudc thdi
CCN gidy Phong Khé 1 va
dét nhuom Tuong Giang
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3.2. Két qua xdc dinh nhanh gid tri BOD, COD
dya trén ty 1é véi TOC

Dua trén két qua quan trac TOC trong phong thi
nghiém, két hop véi gia tri ty [¢ BOD:TOC c6 thé suy
doan dugc gid tri BOD, cu thé nhu sau:

Gid tri BOD

Nudc thai CCN gidy Phong Khé 1, tinh toan theo
gid tri TOC quan tric va BOD:TOC=0,55 thi BOD
trong khoang tit 732 mg/1 dén 845 mg/l, trung binh
792 mg/l. So sanh gitia gia tri BOD thuc do (850
mg/l) véi tinh toan theo ty 1¢ COD:TOC thi mtc
chénh léch 1a 93%.

Nudc thailang nghé dét nhuém Tuong Giang, tinh
todn theo gia tri TOC quan tric va BOD:TOC=0,34
thi BOD trong khoang tii 267 mg/l dén 297 mg/l,
trung binh 280 mg/l. So sanh gitia gia tri BOD thuc
do phéan tich trong phong thi nghiém (TN) (290
mg/l) véi tinh toan theo ty 1¢ COD:TOC thi mtic
chénh léch 1a 94%.

BOD,mg/I BOD,mg/!|

n
, N oW s »
n
[ ST

o

0 200 400 600 800 1000 1200 100 200 300 400

B Phén tich trong PTN B Phan tich trong PTN

m Tinh theo hé s§ BOD:TOC=0,55 B Tinh theo hé s6 BOD:TOC=0,34

A Hinh 5. Gid tri BOD trong A Hinh 6. Gid trj BOD trong
nudc thdi CCN gidy Phong nudc thdi dét nhuéom Tuong
Khé 1 theo BOD:TOC Giang theo BOD:TOC

Gid tri COD

Nudc thai CCN gidy Phong Khé 1, tinh toan theo
gid tri TOC quan tric va COD:TOC=1,5 thi COD
trong khoang tii 1.987 mg/l dén 2.305 mg/l, trung
binh 2.160 mg/l. So sanh gitia gia tri COD thuc do
(2.029 mg/l) véi tinh toan theo ty 1¢ COD:TOC thi
muic chénh 1éch 1a 94%.

Nudc thailang nghé dét nhuo¢m Tuong Giang, tinh
todn theo gid tri TOC quan trac va COD:TOC=1,47
thi COD trong khoang tii 1.066 mg/l dén 1.286 mg/l,
trung binh 1.183 mg/l. So sanh gitia gia tri COD thuc
do (1.213 mg/l) véi tinh toan theo ty 1é COD:TOC
thi mutc chénh 1éch 1a 97,5%.

Tu két qua trén cho thdy, miic chénh léch gia tri
BOD, COD gitia 2 truong hop thuc do va tinh theo ty
1¢ BOD:TOC, COD:TOC d6i v6i nuéc thai CCN gidy
Phong Khé 1 va dét nhudém Tuong Giang khong 16n,
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cu thé muc léch trung binh BOD 14 93 - 94%, COD la
94% - 97,5%. Nhu vay, tit ca cac trudng hgp déu co
muc chénh khong qua 10% la c6 thé chdp nhéan dugc.

4. Két luan

1. Gia tri trung binh 3 thong s6 BOD, COD, TOC
thé hién lugng chat hiiu co c6 trong nudc thai CCN
gidy Phong Khé 1 va lang nghé dét nhuém Tuong
Giang la 807 mg/l, 2010 mg/1, 1352 mg/1 va 295 mg/l,
1225 mg/l, 755 mg/l. Gia tri ca 3 thong s6 nay trong
nudc thai lang nghé dét nhuém Tuong Giang déu
thap hon so véi nudc thai CCN gidy Phong Khé 1.

2. Gia tri BOD:TOC, COD:TOC trong nudc thai
CCN gidy Phong Khé 1 va lang nghé dét nhuom
Tuong Giang la 0,55, 1,5 va 0,34, 1,47

3. Ty 1¢ BOD:TOC, COD:TOC c6 thé stt dung dé
xac dinh nhanh gia tri BOD va COD.

T cdc két qua ban ddu ctia nghién ctiu nay, nhém
tac gia c6 mot soO kién nghi nhu sau:

Cin md rong va phat tién nghién ctiu vé TOC
trong cac ngudn nudc dé€ thay ro hon vai tro va cac
trudng hgp can quan trac thong sé nay trong cac loai
nguodn nudc khac nhau.

Can c6 nghién cuu tiép d€ xem xét dé€ thuc hién
viéc thay thé COD bang TOC trong nhiing trudng
hop cén thiét. Viéc thay thé COD bédng phan tich
TOC con tranh dugc viéc st dung cac hoa chat céd
hai cho méi truéng nhu crom (VI) va thuy ngan (st
dung d€ phan tich COD). Cung véi kali dicromat
trong dung dich axit sunfuric 50%, cac chai lo da
dung dé€ phén tich COD con c6 tiém 4n chua sunfat
bac lam chdt xuc tac va sunfat thily ngan dé loai bo
nhiéu clorua. Vi vay, theo nhiéu nudc trén thé gici
thi cac cac chai lo sau khi da phan tich COD sé dugc
coi la chat thai nguy hai va phai dugc xt ly, tiéu huy
theo quy dinhm
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APPLICATION OF TOTAL ORGANIC CARBON (TOC) PARAMETER
TO DETERMINE BOD, COD VALUE IN WASTEWATER AT PHONG
KHE 1 PAPER INDUSTRIAL CLUSTER AND TUONG GIANG TEXTILE
AND DYEING VILLAGE

Cai Anh Tu

VNU University of Science, Vietnam National University

Le Van Quy

Vietnam Institute of Meteorology, Hydrology and Climate Change

ABSTRACT

The article has evaluated the pollution level of BOD and COD parameters in wastewater at Phong Khe
1 paper industry cluster, Bac Ninh city and at Tuong Giang textile and dyeing village, Tu Son city, Bac Ninh
province. The analytical results has determined that the average BOD and COD concentrations in textile dyeing
wastewater are 5.7 times and 6.15 times respectively higher than the permitted standards. In the wastewater, the
average BOD and COD concentrations are 16.14 times and 10.05 times higher than the maximum allowable
concentrations (QCVN 12-MT:2015/BTNMT B1). In this study, through the BOD:TOC and COD:TOC ratio,
the values of BOD and COD in industrial wastewater has also been calculated.

Key word: Total organic carbon, TOC, paper industry wastewater, textile dyeing wastewater.
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¢ Méi trusng

DANH GIA CHAT LUGNG NUGC MAT TREN DIA BAN
TP. HAI PHONG NAM 2021 BANG PHUONG PHAP TiNH TOAN

CHi SO CHAT LUONG NUGC

Lé Thi Hong Vén, Lé Thi Hudng |(1)
Nguyén Thi Kim Nga, Trinh Thi Thu Thuay

TOM TAT

Hai Phong c6 nguon tai nguyén nudc mit vo cung phong phu, véi mang luéi song ngoi kha day dac, mang
lai nguén lgi rat 16n vé nude. Pay la nguon nude quan trong cung cap chu yéu cho doi song va hoat dong san
xudt. Nhiing nam gin day, t6c d6 cong nghiép hoa va do thi hoa ting nhanh da thuc ddy sy phat trién cua
thanh pho (TP) Hai Phong. Bén canh nhiing loi ich dat dugc, hoat dong ctia qua trinh cong, ndng nghiép, dich
vu... da va dang gay ra khong it tac dong tiéu cuc dén moi truong bdi cac nguon thai lam anh hudng nghiém
trong dén chét lugng moi truong néi chung va moi truong nudc néi riéng trén dia ban TP. Trong nghién ctiu
nay, nhom tac gia st dung chi s6 chit lugng nudc ctia Viét Nam (VN_WQI) dé€ tinh toan, danh gia chat lugng
nudc, dong thoi dua ra cac giai phap BVMT nudc mat trén dia ban TP Hai Phong. Két qua cho thay, chat lugng
nudc tai mot s6 quan noi thanh thap hon so véi cac quan, huyén khac. Chat lugng nudc ctia cac kénh, ho thap
hon rat nhiéu so v6i chat lugng nudc cua cac song, dac biét 1a 6 song cap cho muc dich sinh hoat.

T khoa: Chi s6 chdt lugng nudc (WQI), chi s6 chdt lugng nuéc ciia Viét Nam (VN_WQI).

Nhan bai: 17/11/2022; Siia chiia: 28/11/2022; Duyét dang: 2/12/2022.

1. bat van dé

Moi trudng nudc mdt 1a mot trong nhiing van dé
quan tam hang dau khong chi caa Chinh phu Viét
Nam, chinh quyén dia phuong ma ca nguoi dan vi chat
lugng nudc mit anh hudng rat 16n dén stic khoe doi
song clia con nguodi, bao gom ca thé chét lan tinh than.

Nudc mdt 1a ngudn tai nguyén vo cung quan trong
doi voi doi song kinh té€ - xa hoi, can dugc quan ly, bao
vé va st dung bén viing. Tuy nhién hién nay ngudn
nudc mat & Viét Nam ndi chung va TP. Hai Phong néi
riéng da va dang bi 6 nhiém & cac muc d¢ khac nhau.

Hai Phong la trung tdm cong nghiép, trung tam kinh
té, chinh tri, van hoa... cia ving duyén hai Bac Bo. Co
cdu kinh té€ ctia TP dang chuyén dich theo hudng cong
nghiép hoa, hién dai hda. Su phat trién manh vé kinh té,
ddc biét 1a cong nghiép va do thi da lam cho nhu cau st
dung nudc ctia TP tdng cao.

Theo tinh toan ctia Vién Quy hoach Thuy lgi, tong
lugng nudc hang nam qua TP. Hai Phong vao khoang
77,2 ty m*/nam, nhung nguén nudc phin bé khong déu
theo ca khong gian va thoi gian. Tong lugng dong chay
cua thang 3 va 4 13 nho nhat, chiém ty 1é 4,7% ctia tong
lugng dong chdy ca nam. Thang 8 c6 téng lugng dong

chay l6n nhat, chiém 15,9% téng lugng dong chay ca
nam. Qua trinh d6 thi hoa dién ra nhanh chéng da kéo
theo nhiing hé luy nhu gia ting 6 nhiém, nudc thai sinh
hoat, nuéc thai bénh vién va nudc thai cong nghiép
khong dugc xt 1y, hé thong thoat nude do thi bat cap.
D¢ han ché€ 6 nhiém nguén nudc, TP. Hai Phong da
6 chu truong phat huy t6i da cic ngudn luc d€ xu ly
ngudn nudc thai, xay dung cac cong trinh bao vé long
dan va bo cic song chinh; xay dung cac dap diéu tiét
& dau kénh nhanh, bao dam cap nudc ngot; chu dong
tng pho véi bién déi khi hau va nudce bién dang. Tuy
nhién, van dé€ quan ly va st dung hiéu qua tai nguyén
nudc ¢ TP. Hai Phong con moét s6 thach thic nhu tinh
trang 6 nhiém nudc mit dang c6 xu hudng tang; nguy
co can kiét, thi€u nudc, nudc bi xdm nhap mdn ngay
cang hién htiu.

Nham tang cudng cong tac quan ly chét lugng nudc,
sti dung hiéu qua s6 liéu quan tric moi truong, da dang
héa hinh thtic phd bién thong tin moi trudng téi cong
dong, vao nhiing ndm 1965-1970, chi s6 chit lugng
nuéc (WQI) dugce dé xudt va ap dung dau tién 6 My.
Sau dd, do c6 nhiéu uu diém nén WQI nhanh chéng
dugc chdp nhan va trién khai ap dung & nhiéu quéc
gia trén thé gi6i nhu: Canada, Achentina, Anh, Mexico,

' Phong Co hoc va Moi trudng bién, Vién Co hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
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An Do, Théi Lan, Zimbabue... [1]. WQI cho phép danh
gid nhanh chit lugng nuéc mat luc dia mot cach téng
quat; C6 thé dugc sti dung nhu mot nguon di liéu dé
xay dung ban do phén viung chat lugng nudc; Cung
cap thong tin mai truong cho cong dong mot cach don
gian, dé hiéu, truc quan; Nang cao nhan thuc vé chét
lugng moi trudng nude.

Tai Viét Nam da c6 nhiéu nghién ctu, dé xuat ap
dung bo chi s6 chat lugng nudc va dugc trién khai
ap dung vao nhiing ndm 1990 [1]. Vao thang 7/2011,
Téng cuc Moi trudng - B Tai nguyén va Moi trudng
Quyét dinh s6 879/QD-TCMT vé viéc ban hanh S6 tay
huéng dan tinh todan WQI tu s6 liéu quan trac chit
lugng nudc quéc gia va stt dung s6 liéu WQI dé danh
gia nhanh chét lugng nudc mit luc dia mot cach tdng
quat [2]. Qua thoi gian trién khai ap dung, van con ton
tai mot s6 bat cap doi véi ndi dung, phuong phép tinh
toan cac chi s6 WQI. Sau do, Téng cuc Méi truong da
ra sodt, chinh sta, hoan thién SG tay huéng dan tinh
toan WQI. Ngay 12/11/2019, Téng cuc Moi trudng
da ban hanh Quyét dinh s6 1460/Qb - TCMT vé viéc
Huéng dan ky thuét tinh todn va cong bo chi s6 chit
lugng nudc cua Viét Nam (VN_WQI), thay thé Quyét
dinh s6 879/QD-TCMT ngay 1/7/2011 [3].

VN_WQI la mdt chi s6 t6 hgp dugc tinh toan tu
cac thong s6 chat lugng nudc, xac dinh thong qua mot
cong thiic toan hoc, dung d€ mo6 ta dinh lugng vé chat
lugng nudc va biéu dién qua moét thang diém.

Trén co s6 do, nhom nghién ctiu thuc hién “Ddnh
gid chdt lugng nudc mdt trén dia ban TP. Hdi Phong
ndm 2021 bdang phuong phdp tinh todn chi sé chit lugng
nudc” d€ c6 bién phap quan ly cho phu hop, kip thoi xi
ly cac ngudn gay 6 nhiém, dam bao chat lugng nudc sinh
hoat, san xudt tudi tiéu cho nong nghiép la viéc lam can
thiét hudng t6i muc tiéu phat trién bén viing.

2. Ddi tugng va phuong phap nghién ciiu

2.1. Déi tugng nghién ciiu
Maoi truong nudc mét bao gom nudc & cac song va
ho trén dia ban TP. Hai Phong nam 2021.

2.2. Phuong phdp nghién ciiu

a. Phuong phdp quan sdt khoa hoc (thu thap so liéu)

S6 liéu thu thép tit 4 dot quan trac trong ndm 2021:
Tai kénh ho, ctia xa, song Cdm, song Lach Tray, song
Gia, song Ré, song Pa D¢ vao cac thang 3, 6, 9, 12; tai
hé théng Trung thuy noéng Tién Lang, séng Chanh
Duong, kénh Hon Ngoc vao cac thang 4, 6, 8, 11.

Cac s6 liéu dugc thu thép tai Trung tdim Quan tric
Tai nguyén va Moi trudng - S6 Tai nguyén va Moi
truong Hai Phong vé cac chi tiéu: pH, nhém thong
s6 hitu co va dinh duéng (DO, BOD,, COD, Amoni,
Nitrit, Nitrat, Photphat), cac kim loai nang (As, Pb),

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

thong s6 vi sinh (Coliform), mot s6 thong s6 khac (TSS,
tong dau mas). Vi 36 vi tri nudc mat dugc quan trac,
thu thap tai 16 vi tri trén kénh ho, song Cam, song Lach
Tray (dugc so sanh v6i QCVN 08-MT:2015/BTNMT,
cot B1) va 20 vi tri tai song Gia, R€, Da D¢, hé thong
thty nong (HTTN) Tién Lang, Chanh Duong, Hon
Ngoc (dugc so sanh v6i QCVN 08-MT:2015/BTNMT,
cOot Al).

Bang 1. Danh sach vi tri, toa d¢ cac diém quan tric nudc
mat trén dia ban TP. Hai Phong nam 2021

Ky Vi tri X Y
hiéu
NM1 [H6 An Bién 2306406 | 598001
NM2 | H6 Phuong Luu 2306606 | 600039
NM3 |H6 Tién Nga 2307723 | 598260
NM4 |H6 Du Hang 2305731 | 596290
NM5 |Ho6 Sen 2306419 | 596766
NM6 |Kénh AnKim Hai | Kénh, | 2306656 | 593747
(cAu Sit Trang Quan) | g
NM?7 | Kénh An Kim Hai 2305688 | 603130
(ctia xa Ha Poan)
NM8 | Kénh Bdng Bac 2308919 | 599775
(ctia xa May Den)
NM9 |Kénh Tay Nam 2304012 | 595781
(ctia xa Vinh Niém)
NM10 | Khu vuc cdu Kién 2313728 | 590476
NM11 | Khu vuc pha Binh Song | 2308532 | 596199
NM12 | Khu vyc bén tau ca Cém 2301610 | 609340
Dbong Hai
NM13 |Séng Hong - D6 Son | Song | 2307612 | 601870
Hong
NM14 | Khu vuyc cau 2306341 | 584535
Trudng Thanh
N Song
NM15 | Khu vic ha luu song Lach 2308265 | 603662
Lach Tray j
Tray
NM16 | Khu vuc nga ba song 2305861 | 593641
Lé4p (cdu Tam Bac)
NM17 | Céng Phi Liét 2324041 | 590449
NMI18 | Ciu Gid Sgi,lg 2318707 | 598266
NM19 | Bap Minh Dtic 2317483 | 602927
NM20 | Cau Ré 1 2308508 | 589655
NM21 | Céng Sén S‘I’(’;g 2308511 | 586210
NM22 | Céng Cai Tat 2307716 | 593470
NM23 | Céng Trung Trang 2305313 | 577818
PR Song
NM24 | Cau Vang Pa Do 2303427 | 583599
NM25 | Céng C6 Tiéu 2290674 | 597200

Chuyén dé IV, thang 12 nam 2022 | 27



Méi truong

Ky Vi tri X Y
hiéu
NM26 | Céng Duong Ao He | 2288282 | 594091
NM27 | C4u Minh Bric ;Féng 2293478 | 584459
. ~ rung
NM28 | Céng RS thay | 2295683 | 580297
noéng
Tién
Lang
NM29 | Céng Chanh 2292875 | 568478
NM30 | Cau Lién Tham Song | 2289813 | 574568
NM31 | Phé Tan Hoa, Chanh | 2288088 | 576107
thi trdn Vinh Bao Duong
NM32 | Céng 1, Trédn Duong 2283033 | 587567
NM33 | Cau M6i 2319691 | 587866
NM34 | Thoén An Ngoai, Kénh | 2321931 | 584508
xa An Son Hon
NM35 | Cau Trinh X4 Ngoc | 2314668 | 593451
NM36 | Céng Hoa Bong 2309716 | 595531

b. Phuong phdp xii ly s6 liéu

Stt dung phuong phap théng ké mo ta d€ mo ta cac
thong s6 vé chat lugng nudc mat va cac s6 liéu khao sat
tai vung nghién ctu.

Stt dung Quy chudn quéc gia (QCVN 08-MT:2015/
BTNMT) vé chit lugng nudc mat dé€ so sanh va doi
chiéu véi chat lugng nudc mat tai TP. Hai Phong.

St dung chi s6 chat lugng nudc cta Viét Nam (VN_
WQI) 1 chi s6 dugc tinh todn tii cic thong s6 quan tric
chét lugng nudc mit ¢ Viét Nam, nham mo ta dinh
lugng vé chat lugng nudc va kha nang st dung cta
ngudn nudc do, duge biéu dién qua mot thang diém.
Céc budc tinh VN_WQI theo nhu sau: [3]

Tinh todn WQI thong s6 (WQI,))

WQISI = M(BR-H - Cp)+ Gin

BF,, - BF,
Tinh toan WQI:
" Vn o Vm
wor | ([[Woln >
e OO I
PoI= 00 = 0w = 0w ;Z:WQI” XTEWQI'

3. Két qua va thao ludn

3.1. Ddnh gid chdt lugng nudc mdt qua cdc thong
s6 (dva vao Quy chudn ky thudt quic gia vé nudc mdt
QCVN 08-MT:2015/BTNMT) [11]

3.1.1. Thong s6 pH
Thong s6 pH ctia nuéc mat TP. Hai Phong dao dong
ti 6,82 - 8,46, trung binh khoang 7,6 c6 tinh kiém, dam
bao d6 can bang 6n dinh, dap ting yéu ciu chit lugng
nudc mat phuc vu cho muc dich sinh hoat.
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Bang 2. Cac mtic VN_WQI va su phu hgp v6i muc dich st
dung [3]

Khoang Chat Mau | Phu hgp v6i muc dich
gia tri lugng st dung
WQI nuéc
91-100 Rat tot Xanh | Su dung t6t cho muc
nudc | dich cdp nudc sinh hoat
bién
76 - 90 Tot Xanh | St dung cho muc dich
la cay | cdp nudc sinh hoat
nhung cin cac bién
phap xt ly phu hop
51-75 Trung Vang | Stt dung cho muc dich
binh tudi tiéu va cac muc
dich tuong duong khac
26 - 50 Xau Da | Stt dung cho giao thong
cam | thuy va cac muc dich
tuong duong khac
10 - 25 Kém Do | Nudc 6 nhiém ning,
can cac bién phap xti ly
trong tuong lai
<10 Onhiém | Nau |Nudc nhiém doc, cin
rdt nang c6 bién phép khic
phuc, xtt ly
Gid tri pH trong nwéc mat nim 2021
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3.1.2. Thong s6 DO

Hau hét cac diém quan tric gia tri DO déu dat tiéu
chudn, c6 vai diém dudi ngudng tiéu chuin vao mua
kho nhung khong dang ké. 2/16 diém quan trac trén
kénh ho (NM6, NM7) khong dat quy chuin cot Bl
(dung cho muc dich tuéi tiéu, thuy lgi hodc cac muc
dich stt dung khac c6 yéu cdu chét lugng nudc tuong
tu), gia tri do vao mua kho khoang 3,87-3,99mg/l. Cé
3/20 diém quan tric trén cac ngudn cuing cip nudc sach
trén dia ban TP (NM29, NM34, NM35) khong dap ting
yéu cau cot Al (st dung cho muc dich cdp nudc sinh
hoat (sau khi ap dung xt ly thong thuong), bao ton
dong thuc vat thuy sinh va cac muc dich khac), gia tri
do vao mua kho khoang 5,91-5,99mg/1.
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3.1.3. Thong s6 TSS

92% mau dap ting mtc Bl, 64% mau dap ting miic
Al, ¢6 2/16 mau quan trac trén kénh, h6 vugt mtc
Bl (kénh An Kim Hai, Kénh Tay Nam) do nudc thai
sinh hoat, xay dung va lang nghé, c6 2/20 diém quan
trac trén hé thong cung cdp nudc sach 6 nhiém TSS
vao mua kho, vugt miic Al nhung van duéi mic B1 do
nudce thai dich vy, bénh vién, cong nghiép, cic t6 chtic
san xudt dich vu chua qua xt ly d6 truc tiép ra kénh hé.

Gia tri TSS trong nwéc mat nam 2021
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3.1.4. Thong s6 COD, BOD,

Két qua quan trac 2 thong s6 nay cho thiy kha tuong
dong nhau.

17% cac diém quan traic COD dap tng quy chudn &
muc Al c6 thé st dung cho muc dich sinh hoat, 22%
cac diém quan triac vugt miic Bl.

22% cdc diém quan tric BOD, dap ting quy chuan
& muic Al c6 thé stt dung cho muc dich sinh hoat, 22%
cac diém quan triac vugt miic Bl.

Cac diém quan tric trén cac kénh ho, ctia xa bi 6
nhiém nang cac thong s6 COD, BOD,, dic biét 1a di€ém
kénh An Kim Hai, Kénh T4y Nam. Tai di€ém quan trac
ctia xa Ha Poan (trén kénh An Kim Hai) gia tri COD
do vugt 19 14n quy chuén cho phép & mtic A1, 6 14n so
v6i muc Bl va gia tri BOD, vugt 28 lan quy chudn cho
phép & muc Al, 7 14n so v6i muc B1. S& di ngudn nude
bi 6 nhiém la do nudc thai, rdc sinh hoat ctia ngusi dan
va cac nha may cong nghiép, hoat dong san xudt nong
nghiép, bénh vién.

Cac diém quan tric trén song Gid, song Pa Do va
kénh Hon Ngoc luon dat quy chudn cho phép & muc

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Al. Céc diém quan tric trén hé thong Trung thiiy nong
Tién Lang va song Chanh Duong luén & mtic vugt quy
chudn tt 1-2 1an muic Al nhung van thap hon mtc B1.

Gia tri COD trong nwéc mat nam 2021
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3.1.5. Thong s6 Amoni, phosphat

Chi ¢6 14% mau quan tric dap ung Quy chuén &
muc Al, 56% mau nudc dédp ing muc B1.

Cac kénh ho, ctia xa tiép nhan nudc thai trén dia
ban cdc quin noéi thanh dang bi 6 nhiém ndng boi
NH,, PO,. Tai cic diém do trén kénh ho, ctia xa: Gia tri
NH, do dugc gdp 4-104 lin quy chudn & muc Al, gip
1-34 1an & mtc B1 (cdc diém bi 6 nhiém ning thong
s6 amoni: NM3, NM4, NM5, NM7, NM8, NM9 trung
binh ndm ti 7-27mg/1, diém NM?7 c6 gid tri do cao nhét
vao thang 3 la 31,2mg/l). Gid tri PO, do dugc gap 34
lan 6 muic A1 va 11 1an & muic Bl (cdc diém bi 6 nhiém
ndng thoéng s6 phosphat la NM4, NM5, NM7, MMS,
NMO9 trung binh nam tui 1,1-2,7mg/l, di€ém NM7 c6 gia
tri do vao thang 3 la 3,4mg/1). C6 kha nidng 6 nhiém
do cac hoat dong sinh hoat ctia dan cu, do qua trinh
xa thai 0 at tu cac nha may, co s6 san xuat, khu dan cu,
khu do6 thi, khong c6 ché d¢ tiéu thoat hgp ly trén ca
cac kénh nhanh.

Cac diém quan trac trén sdng Gia, song Ré, song Da
Do va kénh Hon Ngoc luon dat quy chuén cho phép &
muc Al.

Gia tri NH, trong nwéc mat nam 2021

NH, (mg/l)
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Mai truong

Gia tri PO, trong nwéc mat nam 2021
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Gia tri Pb trong nwéc mat nam 2021
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3.1.6. Thong s6 NO, va NO,

Két qua do cho thdy, gia tri NO, trung binh nam cht
yéu dat quy chuén cho phép, c6 moét s6 diém vugt quy
chuin nhung khong dang ké.

Két qua do thong s6 NO, cho thdy 100% mau quan
trac déu dat quy chudn & mtic Al.

Gia tri NO, trong nwéc mat nam 2021
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Gia tri NO; trong nwéc mat nam 2021

NO; (mg/l)

iém quan trac

m— Mua kho = TB nam

Muia mwra

3.1.7. Kim loai
Nudc mat dia ban TP. Hai Phong chua c6 ddu hi¢u
6 nhiém kim loai. Ham lugng kim loai nang trong nuéc
héau hét dap ting Quy chuén & muc Al.

Gia tri As trong nwéc mat nam 2021

As (mg/l)

Diém quan tric

m—— Mua kho = TB nim

Mua mua
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3.1.8. Tong ddu, mé

11% mau nudc mat trén dia ban TP dap ting Quy
chudn mtic Al, 17% mau vuigt muc B1.

Lugng dau trung binh nam trong nuéc dao dong
ti 0,08mg/l dén 3,8mg/l. Vi nong d6 dau nhu véy chi
phu hgp st dung vao muc dich giao thong thuy, hoan
toan khong c6 kha niang bao ton doi song thuy sinh
ciing nhu dung dé sinh hoat.

Ngoai trii cac di€ém quan trac trén séng Gid con lai cac
diém quan trac trén hé thdng kénh ho, ctia xa, song Lach
Tray, Gia, Ré, Pa D9, Chanh Duong, kénh Hon Ngoc
va hé thong Trung thily ndong Tién Lang déu bi 6 nhiém
d4u, ma. Cac kénh ho, ctia xa 6 nhiém nhit, dic biét la
diém h6 Du Hang va diém ctia xa Vinh Niém (trén kénh
Tay Nam) gid tri do dugc trung binh nam gip gan 4 lan
tiéu chudn cho phép & miic Bl va gdp 12 lan muc Al.
Nguon nudc trén 6 hé thdng song cap nudc ngot cho TP.
Hai Phong thi hé thong Trung thuly nong Tién Lang bi
0 nhiém dau, m& nhiéu nhat, gid tri do dugc trung binh
ndm vugt quy chudn mtic B1 khong dang ké nhung vugt
quy chudn muc Al 3-4 lan.

Nguyén nhan do phai tiép nhan nudc thai tu cac
cum dén cu, khu cong ghiép, co sé dich vu. Dac biét la
cac diém xa thai tli cac co s& san xudt tai cac lang nghé
c6 chua chat doc hai dugc co quan chtic ning xac dinh
can phai c6 giai phap xu ly cap bach.

Gia tri tong dau, m& trong nwéc mit nam 2021
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3.1.9. Thong sé Coliforms
Két qué quan trac cho thay, c6 25% s6 mau dat quy
chudn mdc Al, 50% s6 mau dat mtc B1 theo gia tri do
trung binh nam.



Tai kénh ho, ctia xa, nong do coliforms ludén vugt
quy chudn nhiéu nhét, gia tri do dugc dat miic cao
nhat vao dgt 1 tai di€m ho Du Hang, ctia xa Vinh Niém

la 920.000 MNP/100ml, céng Cai Tat trén song RéE

la 94.000 MNP/ml. Séng Gia c6 két qua do thong so
coliforms ludn trong tiéu chuén cho phép. Nguén nuée
trén 6 hé thong song cap nudc ngot cho TP c6 két qua
do ludn tiém can mic cho phép.

Nguyén nhan gay 6 nhiém do nudc thai sinh hoat,
nudce thai tli san xudt cong nghiép, tiéu thu cong nghiép,
lang nghé, nudc thai bénh vién, nudce thai tii cac bai rac
va cac ngudn khéc gay ra.

Gia tri Coliform trong nwéc mat nam 2021
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Tom lai: Qua cac thong s6 phan tich c¢6 thé nhin
thdy nudc mat trén dia ban TP. Hai Phong c6 ty 1é¢ %
thong s6 vugt QCVN trong cac nhém hiiu co, sinh
dudng, vi sinh va ddu mé& nhiéu hon cac nhém con lai.
Trong d6 muc do 6 nhiém cua cic thong s6 tii nang
dén nhe dugc sdp xép nhu sau coliform > dau, m& >
TSS > COD > BOD, > PO, > NH, > NO,. Trén dia ban
toan tinh hién chua c6 ddu hiéu 6 nhiém kim loai va
NO..

3

3.2. Ddnh gid chdt lugng nuéc mdt bang chi sé

VN_WQI

Dbanh gia chit lugng moi trudng nudc tai 36 diém
quan trac nudc mat trén dia ban TP. Hai Phong bang
chi s6 VN_WQI c6 thé cung cip cho ching ta btic
tranh tong thé vé chit lugng mdi trudng nudc mat trén
dia ban TP (Hinh 1).

Chi s6 WQI ctia cac diém phén tich nudc mit trén
dia ban TP. Hai Phong c6 su phan hoa theo khu vuc
thanh thi va néng thon.

19,19%

) 22,22%
A

31,31%
A Hinh 1. Hién trang chdt
lugng nuidc mdt trén dia ban
TP. Hdi Phong ndm 2021

19, 20%
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A Hinh 2. Hién trang chdt
lugng nudc mdt tai cdc quan
noi thanh TP. Hdi Phong nam
2021

A Hinh 3. Hién trang chdt
lugng nudc mdt tai cdc huyén
ngoai thanh TP. Hdi Phong
ndam 2021

Theo chi s6 WQI, khong c6 diém nao quan tric cd
chét lugng nudc bi 6 nhiém néing, c6 8,8% chit lugng
nudc mat trén dia ban TP & muc kém tap trung & cac
hoé khu vuc ndi thanh nén cin c6 bién phép khic phuc,
xt ly trong tuong lai. 22,2% chat lugng nudc mat & mic
x4u dugc ghi nhan tai cadc ho diéu hoa, song Cam, song
Lach Tray, do vay nhiing nguon nay chi phtt hgp véi st
dung cho giao thong thiy va cac muc dich tuong duong
khéc. Diéu d6 cho théy ¢ su tac dong ctia ngudn nudc
thai, rac thai truc ti€p chua qua xt ly tu cac khu dén cu
dén chit lugng nudc kénh ho.

19,2% chit lugng nudc mat & muc trung binh tai
cac diém quan tric trén cac song trén dia ban TP,
phtt hgp cho st dung cho muc dich tuéi tiéu va cac
muc dich tuong duong khdc. 31,31% chat lugng nudc
mat ¢ muc tot tai hé thong Trung thuy nong Tién
Lang, kénh Hon Ngoc, hé thong song Chanh Duong
sti dung cho muc dich cdp nudc sinh hoat nhung cin
cac bién phap xt ly phu hgp. 19,19% chat lugng nudc
mdt 6 muc rat tot tai song Gia, song Ré, song Da Do st
dung t6t cho muc dich cdp nudc sinh hoat. Chét lugng
nudc trén 6 hé thong song cip nudc ngot cho TP co
chét lugng t6t hon la do da c6 gidi phép ngéin cac diém
tiéu thodt tii tuyén kénh ra song dé bao vé ngudn nudc
tho cua TP. Thém vao d6, khu vuc ngoai thanh it chiu
stic ép ctia dan cu va cac hoat dong thuong mai, dich
vy, qua trinh d6 thi héa nhanh chdng véi viéc gia ting
nhanh chéng dén s6 nhu 6 ndi thanh.

4. Két luan

Mac du c6 nhiéu cai thién, nhung cic kénh ho, ctia
xa khu vuc ndi thanh dang bi 6 nhiém ndng cac chét
hiiu co va vi sinh vat. Nguyén nhan con mot lugng 16n
nudce thai sinh hoat do6 thi méi dugc xt ly so bo qua cac
bé phét tai cac ho gia dinh, ma chua dugc thu gom, xt
ly dat quy chuén trudc khi thai ra ngoai mdi trudng.
Day la mot trong nhiing nguyén nhan chinh dan dén 6
nhiém cuc bd cic chit hitu co tai cdc kénh, ho khu vuc
noéi thanh TP. Chat lugng nudc trén 6 hé thong song cap
nudc ngot cho TP ¢6 diu hiéu dugc cai thién theo thaoi
gian, dam bao cung cip cho hoat dong sinh hoat ctia
ngudidan TP. Hai Phong; theo khong gian xudi vé phia
ha nguon chat lugng nudc c6 xu hudng bi giam dan do
anh hudng cdng hudng ctia nhiéu nguon khac nhau.
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hoach quan ly toan bo hé thong cac ho diéu hoa ciing
nhu céc kénh thodat nudc thudc khu vuc noéi thanh
bang bién phap hanh chinh mang tinh phap quy nhu:

) Moi truong

Dé kiém soat chat lugng nudc, can sém c6 mot ké  vao hé thong ho va kénh thoat nude thudc ndi thanh
TP. Hai Phong. Xay dung cac hé thong xt ly nudc thai
tap trung va van hanh c6 hiéu qua, dam bao xt ly lugng
nudc thai trong khu vic ndi thanh, han ché su 6 nhiém

nghiém cdm viéc ldn chiém, thai bo cac loai chat thai  lan truyén t6i hé thong sdng va viing ven biénm

TAI LIEU THAM KHAO 7. Bdo cdo tong hop két qud quan trdc chdt lugng moi trudng
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ASSESSMENT OF SURFACE WATER QUALITY IN HAI PHONG CITY
IN2021BY WATER QUALITY INDICATOR CALCULATION METHODS

Le Thi Hong Van, Le Thi Huong, Nguyen Thi Kim Nga, Trinh Thi Thu Thuy
Department of Mechanics and Marine Environment, Institute of Mechanics,

Vietnam Academy of Science and Technology

ABSTRACT

Hai Phong has extremely rich surface water resources, due to a dense network of rivers and streams,
bringing great benefits in terms of water, which is an important source of water that provides mainly for life
and production activities. In recent years, industrialization and urbanization has increased rapidly accelerated
the development of Hai Phong city. Along with achievements, the activities of industrial, agricultural, service
processes, ... have been causing many negative impacts on the environment because the waste sources seriously
affect the quality of the environment in general and water environment in particular in the city. In this study,
the authors use the WQI_VN index to calculate and evaluate water quality and propose solutions to protect
the surface water in Hai Phong city. The results show that water quality in some districts is lower than in
other districts. The water quality of canals and lakes is much lower than rivers, especially 6 rivers for domestic
purposes.

Key words: Water quality index (WQI), Water quality index in Viét Nam (VN_WQI).
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

VAN HANH TOI UU HE THONG DA HO CHUA V1 DUNG TiCH
PHONG LU HAN CHE NHAM GIAM L0 CHO HA LUU

Nguyén Thanh Hao" |(1)
Vo6 Nguyén Diic Phudc
Philippe Gourbesville*

TOM TAT

cac diém kiém sodt khi ap dung CLVH nay.

La lut 1a mot trong nhiing loai hinh thién tai gay ra thiét hai ning né vé ngudi va tai san tai Viét Nam. St
dung hé théng ho chiia kiém soat 1 dugc xem la gidi phap hitu hiéu gép phan gidm tdc dong cua la lut dén
vung ha du. Trong nghién ctiu nay, mot chién lugc van hanh (CLVH) dua trén m6 hinh m6 phong - téi uu
dugc dé xuét cho hé thong da ho chita nham giam 1a cho ha du. Trong thuét todn t6i vwu nay, muc nudc tai cac
diém kiém soat dugc thiét 1ap 1a ham muc tiéu; d0 mo ctlia van cuia cc tran xa la la cac bién quyét dinh. Cac
bién quyét dinh dugc t6i uu hoa thong qua thuat toan t6i uu toan cau SCE (Shuffled Complex Evolution) thiét
lap trong mo hinh Mike 11 ctia Vién Thuy luc Ban Mach (DHI). H¢ thong 4 ho chtia A Vuong, song Tranh 2,
song Bung 4 va Dak Mi 4 thuc luu vuc séong (LVS) Vu Gia - Thu Bon dugc dua vao mo hinh dé xem xét va
phén tich. So sdnh véi s6 liéu van hanh thuc té, két qua mo6 phong cho thdy su gidm dang ké vé muc nudc tai

Tu khoa: Ky thudt toi uu, phong I, hé thong ho chiia, thudt todn SCE.
Nhan bai: 17/10/2022; Svia chita: 25/10/2022; Duyét dding: 28/10/2022.

1. bat vin dé

Véan hanh t6i uu ho chiia hodc hé thong da ho chiia
la van dé dugc cac cht hé va co quan quan ly nha nuéc
quan tam. Khi ho chta di vao hoat dong, cac quy trinh
van hanh dugc phan tich, van dung nhdm khai thac
toi da lgi ich ti nguoén nudc mang lai. Tuy thudc vao
dac diém cua cac hé thong ho chia trén moéi hé thong
song khac nhau, muc tiéu khai thac c6 thé bao gom mét
hoac nhiéu nhu: Phat dién, phong la, tudi, cap nudc
sinh hoat, giao thong thuy, trong d6, san lugng dién
va phong chdng 1a lut 1a hai muc tiéu dugc quan tam
hang dau.

Phong 1a cho ha du va giam thiét hai do la lut gay
ra nhan dugc su quan tam dac biét cta chinh quyén,
ngudi dan khi cdc ho chiia van hanh trong mua la. Cau
hoéi dugc dat ra d6i véi ngudi thuc thi ra quyét dinh van
hanh ho chiia la CLVH nao dé€ t6i uu dung tich tri, luu
lugng xa, nham kiém sodt, giam thiéu thiét hai do 1a lut
gay ra, n6 dugc xem la cong cu quan trong trong cong
tac phong chong la lut. Do d6, sti dung hiéu qua dung
tich ctia ho chtia chinh la chia khoéa gitp giam thiéu
thiét hai do la lut.

! Trudong Dai hoc Bdch khoa - Dai hoc Da Ning

2 Polytech Lab, Université Cote d’Azur, Sophia Antipolis, France

Vi hé thong da ho chia, CLVH t6i uu khong chi
phu thudc vao quyét dinh van hanh cta moéi hé chua
ma con xem xét sy anh hudng cta cac ho chiia khac
trong hé thong [1]. Nghién ctiu nay tap trung nghién
ctu, dé xudt CLVH t6i uu nhdm gidm 1 cho ha du cua
hé thong 4 ho chtia thuy dién thuéc LVS Vu Gia - Thu
Bon, mot trong nhiing LVS 16n va phtic tap & mién
Trung, Viét Nam.

O linh vuc nghién ctiu van hanh hé thong ho chua,
nhiéu mo6 hinh t6i vu da dugc phat trién [2] - [4]. Trong
d6 cac nghién ctu v6i hudng ti€p can nham kiém soat
la d6i v6i hé thong ho chiia st dung cac ky thuét téi uu,
bao gom: Quy hoach tuyén tinh (Linear Programming
- LP); quy hoach dong (Dynamic Programming - DP);
thuat toan di truyén (Genetic Algorithm - GA); thuat
toan di truyén sap xép khong uu tién (Non-dominated
Sorting Genetic Algorithm II - NSGA-II); thudt toan
to1 uu toan cau (Shuffled Complex Evolution - SCE); ly
thuyét tap mo (Fuzzy logic); mang than kinh nhan tao
(Artificial Neural Networks - ANN).

Trong nghién ctiu nay, mét CLVH kiém soat la da
dugc phat trién dua vao sy két hgp mo hinh moé phong
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¢ Moi truong

- ky thuat t6i uu theo dac diém ctia hé thong hoé chia
va muc tiéu nghién ciu. Cac ho chia thiy dién 16n
thudc LVS Vu Gia - Thu Bon bao gom: A Vuong, Song
Bung 4, Pak Mi 4, Séng Tranh 2, naim song song trén
cac nhanh song khac nhau va ¢ chung dac diém dung
tich phong 1t bi han ché. Mit khac, v6i ddc diém hinh
thdi cac song thudc luu vic nay ngin, déc, dong chay
tap trung nhanh nén viéc giam thiét hai la lut viing ha
du bang cach giam luu lugng xa vé ha luu thong qua
viéc t6i uu hoa van hanh tran xa 1. M6 hinh thay dong
luc hoc mot chiéu Mike 11 phét trién bdi DHI dugc st
dung d€ dién toan dong chay trong hé thong song va
thuat todn t6i uu toan cau SCE dugc st dung d€ ti uu
d6 md ctia van thudc hé thong ho chua.

Thuat toan t6i uu toan cdu SCE (Shuffled Complex
Evolution) 1a mot trong nhiing céng cu tdi uu hoéa dé
tim giai phap téi uu toan cuc cho céc bai toan phtic tap
v6i nhiéu ham khong 16i, khong phan biét va da cuc
[5]. Trong nghién ctiu nay, thuat toan SCE dugc thuc
hién tai phan mém AutoCal [6], st dung d€ t6i uu hoda
su van hanh hé thong ho chta thong qua t6i uu su lam
viéc ctia hé thong ctia van tran xa la.

2. Phuong phap nghién ctu

Nhu da dé cap & trén, van hanh t6i uu hé théng da
ho chida la mét bai toan phtic tap, da muc tiéu, gom
tudi, cdp nudc cong nghiép va sinh hoat, san xuét dién
néng, giao thong thiy va kiém soat la. D€ dat dugc két
qua, hudng ti€p can két hgp gitia mo6 hinh moé phong va
ky thuét t6i uu da dugc dé xuat béi nhiéu nghién ctu
trudc day.

M6 hinh mo
phdng

Tao tap bién diéu khién

Mb hinh t6i wu |

Khéng thda man

l Thoéa man

K&t qua bai
todan toi vu

A Hinh 1. So do két hgp gitia moé hinh mé phéng - ky thudt
101 uu

boi v6i phuong phuong phap nay, mé hinh thay
luc dugc sti dung d€ moé phong dong chay va truyén la
trong hé thong sdng, trong dé c6 xem xét dén moi quan
hé ctia cac ho chiia trong hé thong ciing nhu quy trinh

34 | Chuyén d@é IV, thang 12 ndm 2022

van hanh cta ching. M6 hinh t6i vu dugc 4p dung dé
xac dinh tap bién quyét dinh, vi du nhu luu lugng xa
hay dung tich trii ctia ho chita t6i uu nhat d€ van hanh.
Dé t6i uu ham da muc tiéu, mo hinh t6i uu sé tim kiém
tap gia tri khong bi chi phoi hodc mat t6i uu Pareto can
bang gitia caic ham muc tiéu.

Theo so d6 Hinh 1, d4u tién md hinh t6i vu sé tao
ra qua trinh xa 1@ bang cach tao ngau nhién mot tap cac
bién quyét dinh (vi du bién quyét dinh trong truong
hgp nay la qua trinh xa 1@ ctia cac ho chta). Tiép theo,
mo hinh mé phdng sé tinh toan luu lugng cing nhu
muc nudc trong toan by mang ludi song. Sau dé, mo
hinh t6i uu sé danh gia cac ham muc tiéu dya vao két
qua xudt ra tit mo hinh mo6 phong va mot tap cac bién
quyét dinh khac dugc tao ra thong qua mo hinh t6i uu.
Qua trinh nay dugc lap lai roi két thic khi cac tiéu chi
hoi tu dugc thoa man. Cac tiéu chi hoi tu c6 thé 1a s6
lan vong lap thuc hién dugc dinh nghia trudc hodc gia
tri cia ham muc tiéu khong cai thién dang ké sau mot
sO vong lap.

Muc tiéu chinh ctia nghién ctiu 1a phat trién phuong
phap van hanh t6i uu hé¢ thong da ho chia thuoc LVS
Vu Gia - Thu Bon trong cac tran li. Thong qua thiét 1ap
dd md ctia van hé thong tran xa 1a ctia cac ho chiia, mo
hinh xdc dinh luu lugng xa t6i vu ctia hé thdng nham
giam thiéu t6i da ngép lut phia ha du.

2.1. Phuong phdp mé phong

Mo hinh thuy dong luc hoc mét chiéu Mike 11 phat
trién bsi DHI dugc st dung dé mé phong thuy dong
luc dong chay mot chiéu ctia mang luéi hé thong song,
kénh dan. C6t 16i cia m6 hinh Mike 11 1a m6-dun thay
dong luc (HD) va cac md-dun phu trg khac, nhu mua
- dong chay, van chuyén bun cat, chit lugng nudc, vé
dap... [7]. Mo-dun vin hanh cong trinh (Structure

Th tw wu tién
i=1

'

i=i+1

Pung

A

Thwe thi chién lwoc i

A Hinh 2. So do ra quyét dinh thyc thi CLVH trong mé-dun SO



Operation - SO) 1a moét trong nhiing mo-dun phu trg,
dugc st dung d€ moé phong CLVH ctia cac cong trinh
trong hé thong mang ludi song, nhu tran tu do, cong,
hé thong ctia van, tram bom, luu lugng xa tii ho chua.

Khi mo6 phong luu lugng xa 1 tif cac ho chiia, mo-
dun SO c¢6 thé thiét 1ap ché d6 van hanh thong qua viéc
lya chon céac chién lugc diéu khién khéc nhau nho thay
do6i dd6 md hé thong clia van tran xa 1a. Cac chién lugc
diéu khién nay dugc biéu dién duéi dang cac chudi cau
lénh “NEU - THI” ('IF - THEN').

Theo Hinh 2, chién lugc diéu khién sé xdc dinh su
van hanh cta ctia van. Tai moét thoi diém, mot CLVH
sé xac dinh gia tri luu lugng xa qua tran xa & thong qua
xac dinh do ma& ctia ctia van 1a bao nhiéu, tuy thudc vao
gia tri tai diém kiém sodt. Sti dung mdt chudi cac cau
1énh “IF” ¢6 thé dinh nghia nhiéu diéu kién rang budc
thong qua cau lénh logic dé thay d6i do md ctia van.
Néu tat ca cac diéu kién dinh ra cho mot CLVH bat ky
thoa man, chién lugc d6 sé dugc thuc thi. Tuy thudc
vao muc tiéu cua bai toan, nguoi thuc hién moé phong
sé dinh ra cac cau Iénh logic theo thu ty uu tién thong
qua cac ham toan hoc. Do d9, tuy thu¢c vao ché do
dong chay trong song, hién trang ho chiia, muc nudc
tai cac diém kiém sodt phia ha luu, thoi diém trong chu
ky van hanh, ngudi thuc hién moé phong sé ap dung
nhiéu CLVH khac nhau dé€ thiét 1ap ché d6 lam viéc ctia
hoé chtia theo muc tiéu dé ra.

Nhu véy, v6i mé hinh Mike 11, c6 thé 1ap trinh dé
lua chon qud trinh diéu khién khac nhau. Phuong phap
diéu khién dugc két hgp vé6i cau lénh “TRUE” dau tién
sé dugc stt dung. Nguoi ding dinh ra ciu lénh quan
trong (nhit, nhi, ba)... theo thi ty uu tién. Nghién ctiu
nay st dung mo-dun SO dé mo phong su van hanh cua
hé thong da ho chiia thudc hé thong song Vu Gia - Thu
Bon thong qua chién lugc diéu khién hé thong ctia van
cua tran xa la.

2.2. Phuong phdp toi uu

Bai toan tdi uu bao goém hai phan chinh: (1) Ham
muc tiéu va (2) Cac diéu kién rang budc. Doi véi bai
toan van hanh t6i uu hé théng da hé chua nhiém vu
giam 1a cho ha du, ham muc tiéu dugc biéu thi duéi
dang t6ng thiét hai do la lut gay ra la nho nhat, tinh
toan thong qua muc ngap tai ving ngéap lut. Diéu kién
rang budc cta bai toan nay gom: Thuy luc (hé thong
song), vat ly (dac diém cong trinh hé chia) va ché do
van hanh.

Nhiing nam qua, nhiéu mo6 hinh t6i uu van hanh hé
chtta da dugc dé xudt, trong do6 kiém soat 1a lut la mot
trong nhiing muc tiéu dugc cac nghién ctiu quan tam
nhét. Cac nghién ctiu d6 c6 thé tap trung vao khia canh
van hanh t6i vu ctia don ho hodc da hé chita, don muc
tiéu hay da muc tiéu. Trong nghién ctiu nay, do déc
diém ctia hé thong song va hé thong da ho chita, mot
CLVH giam lt dugc phat trién dua trén su két hop gitia

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

mo6 hinh mé phong, ky thuét t6i uu d€ giam luu lugng,
muc nudc dinh I tai ha luu thong qua diéu khién hé
théng ctia van tran xa la.

Thuat todn t6i uvu toan ciu (SCE) phat trién bdi
Duan va cdng su tai truong Pai hoc Arizona dé€ giai
quyét van dé udc lugng tham s6 trong mo hinh mua -
dong chay [8]. Hién nay, thuat toan nay dugc ting dung
rong rai trong nhiéu linh vuc ky thuét t6i uu khac nhau
nho nhiing dac diém va tinh uu viét ctia nd, nhu: Xay
dung dua trén su két hgp gitia phuong phap Downhill
Simplex véi cac khai niém ctia phuong phap tim kiém
ngau nhién c6 kiém soat; su phat trién canh tranh trong
ky thuat tién hoa; ky thuédt xdo tron cac phiic hgp. Thuét
toan c6 thé giai nhanh cac bai toan phtic tap, d6ng thoi
tranh dugc bay cua t6i uu dia phuong.

Trong nghién ctiu nay, thuat toan SCE st dung dé
to1 uu hda sy van hanh hé thong da ho chia thudc LVS
Vu Gia - Thu Bon dugc thuc hién trong phan mém
AutoCal, phat trién bsi DHI.

3. Hé thong ho chita LVS Vu Gia - Thu Bon

Vi dic diém dia hinh hiém trd, dd d6c 16n da dnh
hudng dén dung tich ctia cac ho chua thudc khu vuc
mién Trung noéi chung, trén LVS Vu Gia - Thu Bén
ndi riéng. Hau hét cac dy an thay dién trong luu vuc
nay déu tan dung su thay déi cta dia hinh dé khai thac
thé nang dong chay, cac dap dang nudc tao thanh ho
chtta v6i dung tich han ché. Trong cac du an thuy dién
trién khai trén luu vuc, chi ¢6 4 du an v6i ho chiia dung
tich tuong d6i, c6 kha nang tham gia diéu tiét phong la
cho ha du, bao gom: A Vuong, Dak Mi 4, Song Bung
4, Song Tranh 2. Bén ho chta nay dong vai tro quan
trong trong viéc tham gia giam la trén LVS Vu Gia -
Thu Bon.
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3.1. Quy trinh vdn hanh hé chita LVS Vu Gia -
Thu Bon

Quy trinh vin hanh cac ho chita 16n thuoc LVS Vu
Gia - Thu Bon tuéan thu theo Quyét dinh s6 1865/Qb-
TTg ngay 23/12/2019 ctia Tha tuéng Chinh phu [9],
trong d6 thu ty uu tién van hanh nhu sau:

- Dbam bao an toan cong trinh.

- GOp phan giam la cho ha du.

- bam bao hiéu qua cip nudc, phat dién va dong chay
toi thiéu trén séng.

Quy trinh van hanh giam la cho ha du bao gom 3
ché do:

- Ha thdp muc nudc ho.
- Duy tri myc nudc hé.
- Cat, gidam la cho ha du.
3.2. Bai todn vdn hanh t6i wu gidm lit ha du

Nhu da trinh bay & phén trén, muc dich cia nghién
ctiu la t6i uu van hanh hé thong da ho chia LVS Vu
Gia - Thu Bén nhdm giam la cho ha du (Hinh 4). M6
hinh t6i uu van hanh hé thong ho chia dugc thiét 1ap
thong qua su van hanh ctia hé thong ctia van tran xa la.

Song Tranh 2 bak Mi 4

A

Séng Bung 4

A
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20 Ar‘c 4l>,7
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Nha 3 Nha
nep Séng Quang Hué nap
bién* . bién
Tram Giao Thay Tram Ai Nghta

A Hinh 4. So d6 dudi thing 4 hé chiia thiy dién va 2 diém
kiém sodt (tram thiy vin) thudc luu viic nghién ciiu

Muc nudc tai cac diém kiém soat ¢ ha du (cic tram
thiy védn) la diéu kién khong ché, ham muc tiéu dugc
biéu dién dudi dang:

2
L _ 2
minimise F = max[ZHj j
7=t tet,.T]

Trong do:

H, 1a myc nude dinh 14 tai diém ki€m soét j ing véi
thoi diém t.

Muic nudc ctia cac diém kiém soat dugc chon 1a muc
nudc tinh todn tai cac tram thay vdn Ai Nghia va Giao
Thuy.
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T la tong thoi gian mo6 phong cta tran 1a.
t, la thoi gian bat ddu moé phong.
4. Két qua nghién ciiu

CLVH giam la cho ha du dua trén su két hgp gitia
mo hinh mo phéng - ky thuat téi uu da dugc ap dung
cho céc tran 1t 16n xay ra trén LVS Vu Gia - Thu Bon:
Tréan 1a ndm 2007 (tt 10 - 16/11); tran 1d nam 2009 (tu
29/9 - 2/10) va tran 1d nim 2017 (i 4 - 7/11).

Dé danh gia mo hinh van hanh t6i uu, ba kich ban
da dugc xem xét, bao gom:

- Kich ban 1: Khong c6 ho chua. Véi kich ban nay,
dong chay vé ha luu bang luu lugng dong chay dén
ho.

- Kich ban 2: Cac ho chtia van hanh theo Quy trinh
van hanh ho chiia da ban hanh.

- Kich ban 3: Cac h6 chtia van hanh véi chién lugc
diéu khién t6i uu dua vao ky thuét két hgp gitia mo
hinh mé phong - t6i uu.

Két qua diéu tiét xa 1t ctia 4 ho chiia véi tran ld ndm
2007 dugc thé hién & Hinh 5, trong d6: Puong xanh
dam thé hién luu lugng dén hé; dudng mau hong ting
v6i quy trinh hién hanh; dudng mau xanh 14 ciy thé
hién qua trinh x4 ld Gng v6i mo hinh t6i uu. Tl két qua
cho thdy, gia tri luu lugng dinh la tai cac diém kiém
soat theo CLVH t6i uu (Kich ban 3) gidm nho so véi
két qua van hanh theo Quy trinh hién hanh (Kich ban
2) 1a 27,49%; muc nudc ha luu tai cdc diém kiém soét
giam 11,39%.
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A Hinh 5. D6 thi luu lugng dén hé va qud trinh xd li
ctia 4 ho chiia theo cdc kich bdn trdn lit ndm 2007

Tran 1@ ndm 2009 do anh hudng ctia bao s6 9 (bao
Ketsana), v6i lugng mua 3 ngay do dugc tai cac diém:
610 mm tai Hién, 425 mm tai Thanh My, 401 mm tai Ai
Nghia, 570 mm tai Nong Son. Két qua so sanh gitia cac
kich ban dugc thé hién ¢ Bang 1.

Trong do; HR (%), QR (%) lan lugt 1a ty 1é giam
muc nudc 16n nhat, luu lugng 16n nhit tai cic diém
kiém sodt ¢ ha du so vé6i truong hop khong c6 ho chita
(dong chay tu nhién).



Bang 1. So sanh muc nuéc 16n nhit va luu lugng dinh la
tai cac di€m kiém soat ctia cac kich ban van hanh - tran la
2009
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Bang 2. So sanh muc nudc 16n nhit va luu lugng dinh la
tai cac diém kiém soat ctia cac kich ban van hanh - tran la
2017

Tran & nam 2017 gay ra bai con bao s6 12 (bao
Damrey) véi lugng mua ghi nhan tai Tra My trong 48
gio la 804 mm, it nhdt ghi nhan 8 diém khac c6 lugng
mua trén 500 mm trong khoang thoi gian nay, do do,
tinh hinh ngéap lut nghiém trong da xay ra ¢ ving dong
bang ha du LVS Vu Gia - Thu Bon. Thoi diém nay, tdt ca
4 ho chtia I6n déu da di vao hoat dong, két qua nghién
ctu chi ra rang, véi chién lugc diéu khién vén hanh
toi uu, da cé su giam ca vé luu lugng va muc nudc tai
cdc diém kiém soat & ha luu khi so sdnh véi ché do van
hanh dugc ghi nhan. Két qua dugc thé hién & Bang 2.

5. Két luan

Muc dich chinh cta van hanh kiém soat 1a lut 1a
giam thiéu thiét hai viing ha du va bao vé an toan cho
cong trinh dau méi. Do do6, muc tiéu cua nghién ctiu
nay la xac dinh luu lugng xa 1 ctia cac ho chia thay
dién trong hé¢ thong da ho thudc LVS Vu Gia - Thu
Bon; gidm muc ngap tai cac diém kiém soat ¢ ha du.
Mo-dun vén hanh cong trinh (SO) trong bo mo6 hinh
Mike 11 da dugc st dung d€ moé phong su van hanh cta
hé thong ctia van tran xa 1a, két hgp cung thuét toan toi
vu toan cdu (SCE) dé€ tim 1oi giai t6i uu cho t6 hgp cac
giai doan van hanh cua h¢ thong tran xa la.
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Phuong phap nay da dugc thuc hién thanh cong
cho hé thong da ho chita thudc LVS Vu Gia - Thu Bon.
Ba tran 1 vao cdc nam 2007, 2009, 2017 dugc chon dé
tién hanh mo phong. D€ danh gia hiéu qua cua phuong
phap tiép can ciing nhu muc tiéu cta nghién ctdu, cac
kich ban khéac nhau da dugc phat trién va so sanh, thé
hién hoat dong cta h¢ thong ho chia trong qué khu,
cdc quy tac hién tai va mo hinh t6i uu dé xuét. Két qua
chi ra rding, mo hinh t6i uu dé xuit cho két qua t6t hon
nhiéu cho tat ca cac kich ban vé giam luu lugng dinh
14, muc nudc t6i da tai cic diém kiém sodt ha Iuu so vé6i
cac kich ban con lai. Két qua nghién ctiu thu dugc cho
thdy su phu hgp véi két qua ctia cac nghién ctiu trude
do [10], vi vay, thuat toan t6i uu toan cdu SCE thé hién
hiéu qua ro rét trong viéc téi uu hoa cac hé thong da ho
chtia phtic tap.
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OPTIMAL OPERATION OF PARALLEL RESERVOIRS SYSTEM WITH
LIMITED STORAGE CAPACITY FOR FLOOD MITIGATION

Nguyen Thanh Hao*, Vo Nguyen Duc Phuoc

The University of Danang - University of Science and Technology
Philippe Gourbesville

Polytech Lab, Université Cote d’Azur, Sophia Antipolis, France

ABSTRACT

In this research, a flood control operating strategy is developed based on a simulation-optimization model
to reduce flood damage downstream of multi-reservoir systems by using spillway gates. For this purpose,
an optimization algorithm is introduced, in which maximum water level at downstream control points is
objective function and the level of the stages of spillway gates are the decision variables. A global optimization
tool, Shuffled Complex Evolution (SCE) algorithm implemented in the AUTOCAL software was coupled with
Mike 11 from the DHI simulation model for optimizing stages level of spillway gates. As a case study, the Vu
Gia Thu Bon rivers catchment including multi-reservoirs of A Vuong, Song Tranh 2, Dak Mi 4 and Song Bung
4 is analyzed. Results obtained from the proposed model indicate a dramatic decrease in the expected flood
damage. A comparison of findings with other studies shows that the proposed model has a better ability to
control floods and minimize damage.

Key words: Optimization, flood mitigation, reservoir systems, SCE algorithm.
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KET QUA NGHIEN CUU KHOA HOC
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NGHIEN CUU VE HIEN TRANG O NHIEM VI NHUA
TAI LUU VUC SONG NHUE, SONG DAY

Nguyén Hitu Thiang "2
PGS.TS. Nguyén Thi Ha ?

TOM TAT

Vi nhua hién dang cé & hau hét trong moi truong dat va nudc, de doa nghiém trong hé sinh thai va anh
hudng khong nho téi stic khoe con ngudi... D€ danh gia vé s6 lugng, kich thudc, mau sic, mét do, thanh
phan va nguon gdc vi nhya ¢ méi trudng nude, ndm 2021, nhém nghién ctiu thuéc Khoa Moi truong - Dai
hoc Quéc gia Ha Noi va Trung tdm Quan tric mdi trudng mién Bac da thuc hién Chuong trinh quan trac 6
nhiém vi nhuya tai 9 diém quan tric nudc mit (2 diém trén song Dy va 7 diém trén song Nhué): Cong Liém
Mac (LM), Nghia b6 (ND), Ba Tha (BT), Péng Quan (PQ), Té Tiéu (TT), Cong Nhat Tuu (NT), Cau Do X4
(PX), cau Gian Khdu (GK) va Bén Doc Bo (PB) va 5 di€ém quan tric nudc thai sinh hoat trén séng Nhué: 139
Nguyén Ngoc Vi, 163 Nguyén Khang, 315 Nguyén Khang, ddu duong Budi, giao duong Nguyén Khang va
dudng Trung Yén 3 tai luu vuc song (LVS) Nhué, song Day.

Nhom nghién ctiu da st dung hé thong ludi cé kich thudc mat ludi la 0,335 mm kéo trén bé mat song trong
mot khodng thai gian va quang dudng nhat dinh dé€ thu dugc cac hat nhya c6 kich thuéc 16n hon 0,335 mm.
Két qua thu dugc la s6 hat trén 1 don vi thé tich va ti d6 phan tich dugc thanh phan cac hat vi nhya thu duge.
Mau sau khi dugc 14y sé dugc bao quan va dua vé Phong thi nghiém.

Tu khoa: Vi nhya, Luu vic song Nhué, song Ddy, mat dj .

Nhan bai: 17/8/2022; Stia chita: 9/9/2022; Duyét dang: 12/9/2022.

1. Mtic d§ 6 nhiém vi nhua trong méi trudng nudc
mat LVS Nhug, song Day vao mua kho

Két qua quan trac s6 lugng vi nhya trong nudc mat
tai LVS Nhug, song Day vao mua kho cho thdy, ham
lugng vi nhya trong nudc song bién dong & mic cao.
Gia tri vi nhya thip nhét vao khoang tit 49 manh /m’&
diém khao sat GK va cao nhit vao khoang 2.872 manh
/m* & diém khao sat BT. Gia tri trung binh s6 lugng
vi nhya vao mua kho & khu vuc nghién ctiu la 754 +
2.872 manh /m’. Khi so sanh véi cac nghién ctiu tuong
tu trong nudc va thé gisi (Bang 1) c6 thé nhén thay s6
lugng vi nhua trong nudc mat khu vuc nghién ctu &
mtic cao so vdi cdc nudc chau Au... Con s6 nay gip
khoang 3,5 lan khu vuc song Ottawa, Canada, gap 7
lan Song Seine, gdp 2 lan song Marne Phap. Do6i véi
mdt s6 nudc c6 nén kinh t€ phat trién véi dan s6 16n
nhu My (séng Hudson, song San Gabriel...) hay mot
s6 nidc Nam A nhu Pakistan (séng Ravi) muc vigt
khoang 1 - 4 lan. Miic d6 nhiém hat vi nhua & khu vuc
nghién ctiu & muic trung binh thap khi so sanh véi cac

! Trung tdm Quan trdc moi trudng mién Bdc

con song chay qua khu vic dong dan cu & cac nudc
dang phét trién ¢ chau A. Dic biét 1a Trung Quéc véi
van nan 6 nhiém moi truong, 6 nhiém rac thai nhya &
mtc bao dong.

Khi so sainh mtic d6 6 nhiém vi nhua trong nudc
mdt LVS Nhué, song Day vao mua kho véi mot s6
con song khac ¢ Viét Nam (Bang 1) cho thdy, khu vuc
nghién ctiu c6 mic d6 6 nhiém vi nhya & mtc cao khi
so sanh v6i cac dong song khac nhu song Hong, song
Han (chay qua ba Nang), song Dong Nai. Cu thé la gia
tri trung binh s6 manh vi nhua trong mét m’ nuéc mét
khu vic nghién ctiu gap 327; gan 280 va hon 193 lan s6
manh vi nhya xdc dinh dugc tuong ting & Song Hong,
song Han va song Bong Nai. Tuy muc d6 6 nhiém vi
nhya ¢ khu vic nghién ctiu & mtic khd thap khi so sanh
v6i Song Sai Gon, doan chay qua “siéu do thi” TP. H6
Chi Minh. Ngoai ra, song Sai Gon con dugc xac dinh
dugc dang bi 6 nhiém nghiém trong cac loai sgi tong
hgp do cic hoat dong san xuét, dét may... Tai diém
khéo sat BT vao mua kho da xac dinh dugc s6 lugng vi
nhua cao hon xdc dinh dugc so véi song To Lich, mot

2Khoa Moéi trudng - Trucong Dai hoc Khoa hoc ty nhién - Dai hoc Quéc gia Ha Noi
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dong song dugc danh gia la 6 nhiém & mitc cao nhit
Ha Noi va Viét Nam. Diéu nay cho thdy, nudc mat khu
vuic nghién ctiu c6 miic do 6 nhiém vi nhya & mtc dang
bao dong, can phai cé thém nhiéu nghién ctiu va danh
gid gidm phdp nham han ché mic d6 nhiém bén hat vi
nhuya tang cao ctia khu vuc song Nhué - Day.

Két qua nghién ctu cho thdy, tai 9 diém 14y mau
vao mua kho tai LVS Nhug, song Day c6 ham lugng vi
nhya phan bo khong dong déu. Phéan 16n vi nhya tap

trung tai 4 diém ldy mau BT, NT, DX va LM lén dén
88% lugng vi nhua dugc nghién ctu xac dinh dugc.
bic biét la 6 di€ém khao sat BT va NT vdi s6 lugng hat
vi nhua xac dinh dugc xdc dinh dugc lan lugt 1a 2.827
va 1.423 manh/m? nudc 1a hai diém cao nhéat xdc dinh
dugc. Cac diém khao sat con lai chi chiém khoang 12%
s6 lugng hat vi nhya dugc xac dinh, chdng han nhu
6 tram GK, DQ hay DB chi xdc dinh dugc ti 49 -62
manh/ m® nudc.

Bang 1. Mtic d§ 6 nhiém vi nhya trong mdi trudng nudc mit 6 mot s6 sdong tai Viét Nam va trén thé gidi

Bang 1.a Mic 6 6 nhiém vi nhya trong moi trudng nuéc mit ¢ mot s6 song tai Viét Nam

Khu vuc nghién ctu Kich thuéc (mm) Don vi S8 lugng vi nhya | Tailiéu tham khao

Mua mua song Nhué, Day 0,3-5 manh/m’ 400-1.133 Khu vic nghién ctiu
TB: 706

Mua kho song Nhug¢, bay 0,3-5 manh/m’ 49-2.827 Khu vic nghién ctiu
TB: 754

Nguon thai song Nhué, Day 0,3-5 manh/m’ 933-1.999 Khu vic nghién ctiu
TB: 1399

Séng Hong <5 manh/m’ TB:2,3 (Strady et al., 2021)

Séng Han <5 manh/m? TB: 2,7 (Strady et al., 2021)

Song Bong Nai <5 manh/m’ TB: 3,9 (Strady et al., 2021)

Song Nhué (2020) <5 manh/m? TB: 93,7 (Strady et al., 2021)

Soéng To Lich (2020) <5 manh/m? TB: 2522 (Strady et al., 2021)

(Ghi chii: TB: Trung binh)

Bang 1.b Miic 39 6 nhiém vi nhya trong moéi truéng nudc mat & mot s6 song trén thé gisi

Khu vuc nghién ctu Kich thuéc (mm) | Ponvi |S6lugng vi nhua | Tailiéu tham khao

Mutia mua ha luu séng Hoang Ha, <5 manh/L 380-582 (Han et al., 2020)

Trung Quéc TB: 497

Mtua kho ha luu song Hoang Ha, <5 manh/L 623-1.392 (Han et al., 2020)

Trung Quéc TB: 930

Song Duong Tt, Trung Quéc 0,3-5 manh/L TB: 8,6 (Zhao, Zhu, Wang, & Li, 2014)

Song Té Chéu, Trung Qudc <5 manh/L TB: 8,9 (Luo et al., 2019)

Song Hoang Pho, Trung Quéc <5 manh/L TB: 5,8 (Luo et al., 2019)

Song Xiangxi, Trung Quéc <5 manh/m? TB: 1,6 (Zhang et al., 2017)

Séng Danube, Uc 0,5-5 manh/L TB: 17 (Lechner et al., 2014)

Muia mua sdng Ravi, Pakistan <5 manh/m? TB: 768 (Aslam, Qadir, Hafeez, Aslam,
& Ahmad, 2022)

Mua kho song Ravi, Pakistan <5 manh/m? TB: 1.324 (Aslam et al., 2022)

Song Rhine, Europe 0,3-5 manh/m? TB:3,9 (Mani, Hauk, Walter, &
Burkhardt-Holm, 2015)

Song Seine, Phap <5 manh/m? TB: 108 (Dris et al., 2015)

Song Marne, Phéap <5 manh/m’ TB: 398 (Dris, Gasperi, & Tassin, 2018)

Song Los Angeles, My 0,3-5 manh/L TB: 13,7 (Moore, Lattin, & Zellers,
2005)

Song San Gabriel River My 0,3-5 manh/L TB: 0,6 (Moore et al., 2005)

Song Hudson, My <5 manh/L TB: 0,98 (Miller, Watts, Winslow, Gal-
loway, & Barrows, 2017)

Song Ottawa, Canada 0,1-5 manh/L TB: 0,2 (Vermaire, Pomeroy, Hercze-
gh, Haggart, & Murphy, 2017)
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Vao muia kho khu vic nghién ctiu da xac dinh dugc
cac loai vi nhya chu yéu thu¢c loai vi nhua thi sinh
ttic 1a cac loai vi nhya phan huy tii cac rac thai nhua
ton tai trong moi truong. Trong d6 loai vi nhya dang
soi hay microfiber chiém phan 16n véi 93,26%, loai vi
nhya dang manh v& (microfragment) chiém it hon chi
6,74%. Diéu nay cting phu hgp véi nhiéu nghién ctiu
khac trong nudc va thé giéi (Bdang 1.a va 1.b). Cac vi
nhua dugc tim thay chu yéu duéi 3 hinh dang chinh: vi
nhua & dang s¢i, dang vién (hat) va dang manh.

bic diém dudi kinh hién vi soi néi vi nhua dang sgi
(Microfiber) cht yéu xac dinh dugc dang sgi manh véi
nhiéu kich thudc va mau sic cé thé xuit hién don 1é
hodc két hgp thanh tling bui (nhu bui téc). Dang nay
thuong rat nguy hiém cho cac loai sinh vét dn phai c6
thé& gay tac rudt khi an hodc han ché mot s6 cti dong rat
khé go khi bi mac phai. Microfragment trong nghién
ctiu xdc dinh dugc véi ciu truc da hinh, cé thé 1a hinh
tru dai, hinh ti gidc, da giac... Cac hat loai nay c6 thé
thau quang hodc ntia thau quang, v6i nguon goc ti cac
san phdm tu nhya v& thanh nhu chai nhuya, tui nilong,
hop x6p... va bi phan ra dudi anh sang mat tr6i hodc
tac dong bén ngoai.

J ; ;
A Hinh 1. Vi nhya dang sgi AHinh 2. Vi nhya dang
(Microfiber) mau xanh luc mdnh vo (Microfragment)
xdc dinh dugc trong nuéc mat vdi nhiéu mau sdc xdc dinh
mua kho madt khu vuc nghién dugc trong nudc mdt khu viic
ctiu vao mua khé nghién ciiu vao mua khé

V¢é mau sac va kich thudc, két qua nghién ctiu thu
dugc xac dinh dugc v6i 9 mau, thanh phan vi nhya
trong nudc mdt tai LVS Nhug, song Day ¢ mau sic
khé da dang v6i 7 mau sic chinh la: Do, xanh duong,
xam, trang, den, vang va xanh la. Trong d6 mau den va
mau xanh duong chiém uu thé véi hon 30%. Cac mau
xam, vang va xanh la it gip hon.

Vé kich thudc cta vi nhya, nghién ctiu da xac dinh
dugc kich thuée vi nhua dang s¢i trong moi truong
nuéc mat khu vuc véi giéi han xdc dinh dugc trong
nghién ctiu la 0,3mm va giéi han trén la 5mm. Két qua
nghién ctiu da xac dinh dugc gid tri kich thudc t6i thiéu
xac dinh dugc 1a 0,301mm va kich thuGc 16n nhat da
dugc xdc dinh duge 1a 4,71mm. Céc vi nhya cé xu
huéng tap trung khong déu & cac kich thudc phan 16n
xac dinh dugc ¢ khoang kich thudc tit 1 dén 2,5mm.
Trong do hat vi nhya khoang kich thudc ti 0,5-1 va
1-2mm tap trung nhiéu nhat.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

2. Miic ) 6 nhiém vi nhya trong méi truéng nudc
mat tai LVS Nhué, song Day vao mua mua

Két qua nghién ctiu da xac dinh dugc vao mua mua
trong 1m’ nudc mdt song Nhué, song Pay co tu 400
- 1.133 manh/m’, gia trj trung binh la 706,67+ 235,56
manh/m® Trong do gia tri thdp nhat xdc dinh dugc &
diém khao sat LM va gia tri cao nhét xac dinh dugc &
diém khao sat ND. Két qua nghién ctiu ciing cho thay
su khac biét s6 lugng vi nhya c6 sy thay déi gitia cac
diém kha sat vao hai mua. Nhin chung gitia cac diém
khao sat s6 lugng vi nhya khong con tap trung vao mot
s6 diém cao vugt troi nhu mua kho. Diéu nay c6 thé do
vao mua mua luu lugng nudc ting cao, cac dong chay
phu ciing xuét hién nhiéu hon mua kho, lam cho cac
manh vi nhya van chuyén di nhiéu noi hon theo huéng
dong chay.

Tuy vay, khi d6i sanh két qua nghién ctiu vao mua
mua véi mot s6 khu vuc tuong tu khac cho thay mtc
d6 6 nhiém vi nhua 6 LVS Nhué, song DPdy van ¢ muc
cao. Khi tién hanh d6i sanh véi cac khu vic nghién ctiu
tuong tu (Bang 3.1) c6 thé nhén thay s6 lugng vi nhuya
trong nudc mat khu vic nghién ctiu vao muia mua van
& miic cao khi so sanh véi cdc nidc Chau Au... & mic
trung binh thap khi so sanh v6i mét s6 khu vic & Trung
Quoéc va My. Khi so sanh v6i muc do 6 nhiém vi nhya
trong nudc mat tai khu vuc nghién ctiu vao mua mua
v6i mot s6 con song khac & Viét Nam (Bang 1) c6 thé
thdy muic d6 nhiém ban van & mic cao. S6 manh nhya
trung binh trong 1m’ nuéc mdt LVS Nhug, song Day
vao mua mua cao gap hon 300 14n s6 manh vi nhua xac
dinh dugc & song Hong, 260 1an s6 manh vi nhya trong
nudc mat song Han... tuy van thip hon nhiéu so véi
song Sai Gon doan chay qua TP. H6 Chi Minh nhung
van ¢ muc cao so vGi cadc khu vuc khéc & Viét Nam.

Vi nhya dang s¢i nhén tao & song Day cling cao
hon dang ké so v6i mot s6 song trén thé gidi nhu song
Duong Tt va song Han Giang, Trung Quéc ham lugng
phat hién tuong ung la 1911 + 701 manh/m’ (Wang
et al. 2017) va 2300 + 250 manh/m* (Wang va cong su
2017). Trong khi d6 ham lugng vi nhua dang sgi & nudc
madt song Seine chi tii 3-106 manh/m? (Dris va cong
su 2015, 2018). Tuy nhién, ham lugng sgi vi nhya lai
tim thdy cao hon dang ké & cac su6i Rhone Aubonne,
Venoge va Vuachere, Thuy Si, trong khoang 172.000 -
519.000 manh/m? (Faure et al. 2015).

Két qua nghién ctiu cho thdy, tai 9 diém ldy mau vao
mua mua tai luu viic song Nhué, song Day ¢6 s6 lugng vi
nhuya phan bé kha dong déu khi so sanh véi mua kho tai
cung khu vuc nghién ctu. Nhin chung, khong cé diém
nao cao bat thuong, hai diém khao sat tap trung s6 lugng
vi nhua 16n nhit dugc xac dinh dugc 6 difm ND va NT
v6i gid tri tuong tng la 1.133 manh/m’ va 1.066 manh/
m®. Hai diém tap trung it vi nhya nhat 1a LM va TT véi
gia tri tuong ting la 446 manh/m’ va 400 manh/m’.
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Vao mua mua, tai khu vuc nghién ctiu da xac dinh
dugc cac loai vi nhua chu yéu thudc loai hat vi nhua
tht sinh la san phdm phéan huy ti cac rac thai nhya
ton dong trong moi truong. Tuong tu nhu & mua kho,
vi nhya dang sgi chiém phén 16n véi 85,66% va dang
manh chiém 14,34%. So v4i mua kho thi vao mua mua
loai hat manh chiém ty 1é cao hon. Diéu nay c6 thé ly
giai do vi nhua dang manh v& thuong cé ty trong 16n
hon loai dang sgi, mot s6 loai ty trong c6 thé 1én lén
dén 1,2 g/L. Do d6 vao mua mua luu lugng nuéc song
tang cao, van téc dong chay 16n hon, c¢6 thé cudén theo
cac manh vi nhya c6 ty trong cao ven bo theo dong. Do
dé loai vi nhya nay dugc phat hién nhiéu hon so véi
mua kho.

Cac vi nhya trong nudc mdt song Nhué, song Day
vao mua mua nhin chung kha da dang. Co thé liét ké
dén nhiing manh vé dang tim mong, hay nhiing manh
v da hinh, nhiéu mau sac khong thau quang, thuong
la dang manh v& ctia cac loai nhua ty trong cao nhu PP,
PVC... (Hinh 3,4).

E Ry S
S %

¢ T

A Hinh 3. Vi nhya dang soi AHinh 4. Vi nhya dang
(Microfiber) mau dé c6 kich mdnh vé (Microfragment)
thudc I6n xdc dinh dvge trong mau dé kich thudc bé xdc dinh
nudc madt song Nhué - Ddy dugc trong nudc mdt song

vao mua mua Nhué - Ddy vao mua mua

Vé kich thudc va mau sic, cdc vi nhya trong nudc
mat song Nhug, song Day vao miia mua c6 mau sac kha
da dang tuong tu mua kho v6i 5 mau sic chinh la: do,
xanh duong, tring, den va vang. Trong d6 mau xanh
duong va trang chiém uu thé v6i hon 80% la hai mau
sac nay, mau den vang va do it gdp hon. Nhin chung
mau sic cta vi nhya vao muia mua x4c dinh duoc it da
dang hon mau vao mua khé. Bén canh mot s6 mau sac
khong dugc xac dinh dugc thi viéc mau sic chu dao caa
vi nhya cling thay déi.

Nghién ctiu ciing xac dinh kich thudc cta vi nhya
dang sgi trong moi trudng nudc mat khu vuc véi gisi
han xac dinh dugc trong nghién ctiu la 0,3mm va gigi
han trén 1a 5mm. Cac hat vi nhua cé xu huéng tap
trung khong déu & cac kich thudc, phan 16n xac dinh
dugc 6 khoang kich thuéc tii 0,5 dén 2,0 mm.

Nhin chung vi nhya quan trac vao mua mua c6 kich
thudc nho hon mua kho, dong thoi khoang kich thuée
thuong bt gdp ctia cdc manh vi sgi nay bé hon khi so
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v6i mua kho. Khoang kich thude bat gap nhiéu nhit la
khoang 0,5 - 1mm, cac kich thudc > 3mm ciing it xuat
hién hon. Diéu nay c6 thé ly giai 1a do viéc cic manh
vi nhua & mua kho chiu diéu kién thai tiét bat loi véi
nhiét lugng cao kéo dai, cling nhu dudi tac dong cua
UV céc hat vi nhya nay v6 ra thanh cac manh nhé hon.
bén mua mua cac loai hat nay dugc dong nudc van
chuyén di khap noi nén viéc bat gip cdc manh vi nhya
kich thudc nho thuong xuyén hon.

3. Pac diém cua vi nhya trong mdt s6 ngudn thai
tai luu vuc song Nhu¢, song Day

Nghién ctiu da thuc hién danh gia mtic d6 6 nhiém vi
nhuya tai 5 ngudn thai tai khu vic khao sat. Véi muc tiéu
danh gia muc d6 6 nhiém vi nhua truc tiép tii cac nguén
nudc thai sinh hoat nay dén LVS Nhug, song Day. Két
qua nghién ctiu cho thdy, trong 1m’ nudc thai da xac
dinh dugc tti 933 manh vi nhya dén 1.999 manh véi gia
tri trung binh vao khodng 1.399 + 625,83 manh /m’.

So sanh v6i mot s6 nghién ctiu khac trén thé gidi
cho thdy tai cdc diém thai nay c6 mic do 6 nhiém vi
nhya ¢ muc cao. Cu thé con s6 nay gip gidp 12 lan
song Seine, gap 2,3 lan song Sa Gabriel ctia My gap 7
lan Séng Ottawa, Canada (Bang 3.1). Mtic d6 6 nhiém
tuong duong séng Xiangxi, Trung Qudc, & mic trung
binh so sanh v6i mot s6 con song chay qua khu vuc
dong dan cu & Trung Quéc noi ndi tiéng véi van dé 6
nhiém moi trudng.

Khi ddnh gid mtic d6 6 nhiém v6i mot s6 song khac
trong nudc ta, cho thdy trong mau nudc thai nay, ham
lugng vi nhya cao gap hon 600 lan song Hong, 518 lan
song Han va 358 lan song Bong Nai (Bang 1). Tuy ham
lugng hat vi nhya ghi nhan trong mdt s6 ngudn thai
sinh hoat 6 song Nhué, Day thap hon khoang tu 11 -
350 lan so véi sdng Sai Gon doan chay qua TP. H6 Chi
Minh. Nhung nhin chung cic diém thai nay van & muc
rat cao, cho thdy cdc nguon thai nay hang ngay phat
thai mot lugng 16n cac manh vi nhya vao ngudn nuéc
luu vyc song Nhug, song Day.

Céc diém thai, dat biét 1a cdc diém nudc thai sinh
hoat tai cac khu dén cu, d6 thi, phén lgi la cac loai nhua
kich thudc nho, siéu nhd st dung trong cac loai bot
gidt, xa vai hay kem ddnh rang... hodc cdc manh nhya
phan huy tu cac chat thai nhya kich thude 16n nhu
tai nylong, hop x8p... Tuy nhién, do hoat dong phat
thai dién ra lién tuc, cac loai nhya chua du thoi gian
va diéu kién d€ phéan huy vat ly. C6 thé do la nguyén
nhan khién s6 manh vi nhya trong nudc thai khu vuc
xac dinh dugc chua & muc cao. Do d6, can c6 cic bién
phdp cu thé nham han ché lugng rac thai nhuya, vi nhya
ti cac diém thai nay ra moi trudng giy tac dong tiéu
cuc dén hé sinh thai khu vuc.

Két qua nghién ctiu da xac dinh dugc thanh phan
hat vi nhya trong cdc mau nudc thai khu vuc nghién



ctiu cht yéu la loai vi nhya thi sinh. Céc loai sgi chiém
uu thé (chiém dén 83, 84% manh vi nhya ghi nhan)
trong nudc thai luu vuc khu vuc nghién ctu. Cac loai
vi sgi nay co6 thé c6 nguodn goc tii cac loai sgi quin 4o do
may gidt thai ra hoac mot s6 s¢i tong hgp dugce san xuét
v6i nhiéu muc dich khac nhau. Mot s6 nghién ctiu da
chi ra rang hang triéu vi sgi dugc xac dinh dugc trong
nudc xa may gidt (De Falco, Di Pace, Cocca, & Avella,
2019) cac manh nhya nay theo cac dong thai ra moi
truong gay nhiéu tac dong xau 1én moi truong khu vuc.

Cac vi nhya trong nudc thai khu vuc nghién ctiu
c6 mau sic da dang v6i 7 mau sic chinh la: Do, xanh
duong, xam, trang, den, vang va xanh ld. Trong d6 mau
trdng va mau xanh duong chiém uu thé. Vé kich thuéc
vi nhya, nho nhét 14 0,301mm va I6n nhat 4.899mm.
Céc hat vi nhya c6 xu hudng tap trung khong déu &
cac kich thuéc phan 16n xac dinh dugc 6 khoang kich
thudc ti 0,5 - 2,0mm, & khoang kich thudc >3mm
thuong it gap hon.

4. Két luan

Két qua nghién ctiu cho thdy, bén canh mot s6 diém
khéo sat c6 s6 lugng vi nhua cao vuot trdi, thi nhin
chung cac diém khao sat & khu vic song Nhué - Day
& mtic kha cao khi so sanh v6i mot s6 con song 16n &
nudc ta nhu song Hong, song Dong Nai hay song Han.
C6 thé ndi nudc mit song Nhué - Day dang c6 nguy
co 6 nhiém trang rit cao. Do d6 cac dia phuong va co
quan c6 thdm quyén nén cé cic bién phap quyét liét
hon nhdm han ché lugng rac thai nhya, hat vi nhya
con ton dong trong moi truong khu vuc. Can c6 cac
bién phap xt ly nghiém cac trudng hgp xa rac thai thai
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ra moi trudng gy 6 nhiém va tiém 4n nhiéu rai ro moi
truong, ddc biét la cac khu cong nghiép.

Nhu vy, céc cap chinh quyén can c6 cac bién phap
cu thé trong viéc danh gia 6 nhiém va budc dau xay
dung cac bién phap xt ly, lam sach 6 nhiém vi nhya
trong moi trudng. Trong boéi canh 6 nhiém rac thai
nhya ngay mot nghiém trong & nudc ta dugc nhién
nha khoa hoc phan anh nhiing nam gan day. Cac co
quan can dua ra nhiing quy chudn mdi, cu thé va thong
nhdt vé vin dé 6 nhiém vi nhya trong chat thai va trong
moi trudng d€ chudn hoa va xu ly vin dé 6 nhiém nguy
hiém nay. Vi du nhu thyc hién x4y dung bo tiéu chi
danh gia mic d6 6 nhiém vi nhua trong moéi trudng
hay x4y dung nhiing chuyén dé nghién ctiu danh gia
hién trang 6 nhiém vi nhya trong moi trudng nudc va
tram tich khu vuc song, ven bién. M6 hinh hoa cac yéu
to tu nhién va con nguodi tac dong dén 6 nhiém trang
trong moi trudng nudc va tram tich. Hay dua nhiing
tht nghiém lam sach vi nhya trong moéi truong nudc
da dugc cac nudc trén thé gidi thuc hién véi nhiéu két
qua dugc ghi nhan (nhu xt ly vi nhya bang sinh vét 2
manh vo, cac tram loc ty dong...).

Ngoai ra, t6 chtic cic chién dich, chuong trinh
tuyén truyén nang cao y thudc cua ngudi dan vé vin
dé 6 nhiém rac thai nhya va hat vi nhya. Can thuc ddy
han ché cac san phdm ti nhua nhu 6ng hut nhua, tai
nhya bang cac vét liéu cé tai stii dung. Khuyén khich
ngudi dan st dung mdy gidt ctia trudc thay vi ctia trén
viloai may gidt ctia trudc phat thai lugng vi nhya it hon
khoang 7 1an so véi ctia trén. Can tién hanh phan loai
rac bat budc va nang cao hiéu qua trong viéc xti ly va tai
san xudt cac loai rdc thai nhyam
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ESEARCH ON STATE OF THE MICROPLASTIC POLLUTION IN NHUE
AND DAY RIVER BASIN

Nguyen Huu Thang %, Nguyen Thi Ha ?
‘Centrefor Environmental Monitoring, Vietnam Environment Administration, MONRE, Ha Noi

? Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi

ABSTRACT

Microplastics (MPs) in the environment have significantly impacted ecosystems and threatened human
health. This study investigated the distribution and characteristics of MPs in the Nhue- Day River basin in
Vietnam, which used to be a source of critical biodiversity and support for the economic growth of about
12 million people. The effect of seasonal variation and anthropogenic activities on the MP abundance was
assessed. The findings revealed that the amount of pollution produced by MP abundance was significant in this
study area. The average abundance of MPs in the dry season (754 items/m’) was higher than that in the rainy
season (706 items/m?*) with n=9. The range in the abundance of MPs in the dry and rainy seasons was 49-2,827
and 400-1,133 items/m’, respectively. The MPs collected in this study were mainly small-sized particles, with
a significant proportion distributed in the 0,5 - 2,0 mm size range. However, the present study showed that
the relationship between MPs and environmental parameters of minor in Nhue- Day River basin. This study
provides more information of MPs pollution in Vietnam's river water.

Key words: Microplastic; Nhue and Day river basin; density.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

NGHIEN CUU, XAC DINH HIEN TRANG PHAN BO HAT
VI NHUA TRONG TRAM TiCH VEN BIEN KHU VUC
TU CUA BA LAT DEN CUA DAY

Pham Nguyén Ha Vi, Vit Ngoc Minh?
Duong Tuin Ngoc®, Nguyén Van Niém*
D6 Trong Qudc', Nguyén Trong Hao®
Bui Bao Trung®

TOM TAT

Khu vuc ven bién Nam Dinh ¢6 vi tri dia ly hoi tu du di€u kién ty nhién d€ phat trién kinh té bién ciing
nhu du lich sinh thai thu hat hang triéu lugt du khach méi nam. Hién nay, 6 nhiém rac thai nhuya dang géy tac
dong khong nho anh hudng t6i su phat trién kinh té€ - xa hdi cua dia phuong. Két qua phan tich 103 mau trdm
tich bé mét va 20 mau trdm tich trong 5 hé dao trén cac bai bién tii ctia Ba Lat dén ctia Pdy ¢ 12 mau c6 phat
hién vi nhya (kich thuéc manh nhya < 5 mm). Cac méanh vi nhua déu c6 dang manh, mau vang nhat, xop, kich
thudc tu 0,7 dén 2,6 mm, trung binh la 1,5 mm. Két qua phén tich phé hong ngoai bién d6i Fourier cho thdy
cac manh nhua la polystyren. Vi nhya chi xuét hién & cac khu vuc c6 xu hudng cin bing ctia cac bai bién tu
xa Giao Hai dén xa Giao Lam (Giao Thuy), phia Nam Thi trdn Thinh Long (Hai Hau) va c6 xu hudéng tich tu
trén bai bién xa Hai Ly (Hai Hau) véi cac vector van chuyén tram tich c6 hudng van chuyén doc ba, cho thdy
nguon goc vi nhua co thé tu cac bai bién bi 6 nhiém rac thai nhya trong khu vuc. Két qua nghién ctiu la co s&
cho céc nghién ctiu vé rac thai nhya dai ven bién va gitup co quan quan ly c6 céi nhin téng quan vé 6 nhiém vi
nhuya dai ven bién Nam Dinh d€ c6 dinh huéng quan ly phu hop.

Tu khéa: O nhiém vi nhya, rdc thdi nhya, ven bién, ciia Ba Lat, ctia Ddy.

Nhan bai: 15/11/2022; Siia chiia: 21/11/2022; Duyét dang: 24/11/2022.

1. Dat vin dé

Tai Viét Nam, céc loai rac thai nhuya chua yéu la tai
ni-16ng, vo chai nhya bén, cac san phdm nhua st dung
mot 1an, san phdm nhya kho thu hoi, kho tai ché...
phat sinh ti (i) Hoat dong sinh hoat, tiéu dung; (ii) Cac
hoat dong kinh t€ - xa hoi bao gom: Déng géi (40%
nhya dugc san xudt dung d€ dong goi, bao bi dung cac
thuc phidm, d6 dung sinh hoat gia dinh, cdc san phdm
cong nghiép) [1]; Nong nghiép (chat thai nhya c6 thé
phat sinh tii qua trinh tréng trot nhu ni-long che phua
dat va d€ boc hoa qua, bao bi phan bon, thudc bao vé
thuc vat - ton tai & dang chai nhua, tdi nhya trang kém
khé phan huy va dugc xép vao danh muc chat thai
nguy hai); X4y dung (nhua dugc st dung rat nhiéu lam
khung ctia, ctia nhua, c6ng, dan gido, ban ghé, tu, vai
nhua che phu cac cong trinh); Du lich (rdc thai nhya

'Khoa Dia chdt, Trudng Pai hoc Khoa hoc Ty nhién
*Trung tam Tu vin va Cong nghé moi trudng

3Lién doan Dia chdt va Khodng sdn bién

tu cac hoat dong ctia khach du lich, tau thuyén, cac co
s& kinh doanh du lich); T4i ché nhya (nhya thét thoat
ti qua trinh tai ché, loai bo cac sain phdm nhya khong
thé tai ché 1an trong chung loai nhua tai ché) [2]. Cac
nganh nghé trén dit lién phat sinh cac hat vi nhua tai
Viét Nam bao gém [1]: My phdm va san phdm cham
s6c ca nhan (4.600 - 94.500 vi hat nhya dugc giai phong
moi l4n st dung san phidm tdy da chét); Dét may (giai
phong mot lugng 16n soi vai (vi nhua); Giao thong trén
dat lién: Bui vi nhua (cht yéu <80pum) tti 16p xe bi mai
mon; San xudt, ché tao nhuya (thét thoat do van chuyén
nhua); Bao tri va pha d& tau thty (vé sinh than tau,
khoang chtia); Xt ly nudc thai (cdc co s& xt ly nudc
thai thong thuong khong thé gitt lai hodc xti Iy vi nhua).
Trong khi d6, nguén phat sinh cta vi nhya trén bién
la do sy that thodat vo tinh ctia hang hoéa, do st dung

*Vién Khoa hoc Dia chdt va Khodng sdn
*Cong ty CP Lién minh moi trudng va xdy dung
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cac san phdm chidm sdéc cd nhin va my phdm ctia cac
hanh khach trén tau du lich... Cac loai chit thai nhya
kich thudc 16n cling nhu vi nhua phét sinh trén dat lién
khong dugc thu gom, xu ly triét d€ theo dong chay gay
6 nhiém bién va dai duong cung véi cac loai chit thai
nhya phat sinh ti cdc hoat dong trén bién nhu khai
thdc, nudi trong thuy san, van tai bién, hoat dong cong
nghiép trén bién, du lich bién, cic hoat dong giai tri
trén bién. Cac nguodn chit thai nhya nay khong chi gay
6 nhiém moi trudng bién ma con anh hudng nghiém
trong téi cac loai dong thuc vét thiy sinh, dong vét bién
va stic khoe con nguoi.

Vi duong bo bién dai 72 km, Nam Dinh hoi tu du
vi tri dia ly, diéu kién ty nhién d€ phat trién kinh té bién
ciing nhu du lich sinh thai, thu hut hang triéu lugt du
khach moéi nam. Nhung hién nay, & viing ven bién Nam
Dinh tu ctia Ba Lat dén cta Day su phat trién chua
tuong xling véi tiém nang san cd, nguyén nhan mot
phan la do 6 nhiém moi truong tli rac thai néi chung va
rac thai nhua ndi riéng dang gay tac dong khong nho,
anh hudng dén sy phat trién kinh t€ - xa hoi cta dia
phuong. Nghién ctiu nay dugc thuc hién la co s& giup
nha quan ly cai thién chat lugng moi trudng khu vuc
ven bién Nam Dinh phuc vu quy hoach phat trién du
lich cho dia phuong trong thoi gian téi.

2. Phuong phap nghién ctu

2.1. Khu vuc nghién ciiu

Khu vuc tii ctia Ba Lat dén ctia Pdy thudc viing ven
bién tinh Nam Dinh géom 3 huyén (Giao Thuy, Hai
Hau, Nghia Hung) & phia Nam va BDong Nam cua tinh,
v6i 80 x4, thi tran (trong d6 ¢ 19 x4, thi trin gidp bién),
dan s6 hon 606 nghin nguoi, khoang 34% dan s6 toan
tinh (Hinh 1). Téng dién tich dat ty nhién ctia vung
ven bién tinh Nam Pinh la 724 km?, bidng 43% dién tich
toan tinh. Pudng b bién thudc tinh Nam Dinh dai 72
km ctung v6i hé thong nhiéu song 16n: Song Hong, song
bay, song Dao, song Ninh Co va nhiéu song nhé khac
gitp cho giao thong duong thuy tuong déi thuan lgi.

Doc theo bd bién tii Nghia Hung dén Giao Thuy,
nhiéu khu vuc trén bai bién tip trung nhiéu rac thai,
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cht yéu la thung x6p, bao tai, chai lo thuy tinh, tui
nhua... Viéc ton tai cdc loai rac thai nay & trén cac bai
bién trudc hét do nhiing bai rac tu phat doc theo bai
bién nhu trén doan dé bién xa Giao Long (Giao Thuy).
Céc bai réc tu phat van moc 1én véi du cac loai réc thai
gom tui ni 16ng, hop x6p, chai lg, tham chi vo ngao, vd
6c, dong vat chét cang dugc ngudi dan d6 ra bo bién
gdy 0 nhiém modi trudng nghiém trong. Ngoai ra, cic
dia diém du lich ven bién Nam Dinh nhu nha thd dé
¢ xa Hai Ly (Hai Hau), bién Quit Lam (Giao Thuy),
bién Thinh Long (Nghia Hung)... ciing khong tranh
khoi hién tugng rac thai don dong trén bai tam. Lugng
khéach du lich ngay cang tang, y thiic cia mot s6 khach
chua tét, thdi quen xa rac buia bai cia mot bd phan
nguoi dan... da lam phat sinh nhiéu rac thai. Vao mua
du lich, dip nghi1é, khach du lich dong, mac du da huy
dong t6i da nhan luc, phuong tién nhung lugng rac thai
qua nhiéu, phuong tién thu gom rac thai lai tho so nén
cong tac thu gom rac thai khong thé thuc hién triét d€
dugc. Hoat dong nuoi trong thuy san, cang ca ctia ngu
dan ven bién, hoat dong san xuit co khi, dong tau doc
cac tuyén song ciing lam phat sinh nhiéu rac thai, chat
thai giy ra tinh trang 6 nhiém moi trudng, trong do6 c6
tai ni-long, thling x6p, ngu cy, ludi...

2.2. Phuiong phap nghién ciiu

a. Phuong phdp ldy mau

Tai méi vi tri 14y mau, cong tac 14y mau dugc thuc
hién nhu sau: Trén tuyén ldy mau song song v6i dudng
mép nudc va chiéu rong tinh ti mép nudc dén mic
triéu cao nhAit;

- Trai thudc day song song véi dudng mép nudc xac
dinh tuyén ldy mau dai 100 m, danh ddu tuyén ldy mau
tai cdc vi tri goc;

- Chia tuyén ldy mau thanh 20 mdt cit bang nhau
moi mat cat dai 5 m va vudng goc véi dudng dudng
mép nudc, danh s6 thi ty tu 1 dén 20 theo chiéu dai
bai;

- Lua chon doan mat cat bat ki, trén mait cit xac
dinh 6 cé kich thu6c 30 cm x 30 cm;

- Trén 6 14y mau da chon loai bo tit cd cdc manh
nhua c6 kich thuéc 2,5 cm khoi bé mét; st dung xéng
khong gi thu toan b mau ti mét xuéng do sau 3 cm;

- Lay 300 g mau theo phuong phap d6i dinh;

- Ly mau theo tuyén vudng goc véi bo;

Tai vi tri c6 bai bién rong, theo chiéu rong ctia bai
bién tién hanh d€ 1dy mau theo mit cit vudng goc véi
ba, theo 6 ¢ kich thude 30 cm x 30 cm véi cac diém ldy
mau cach nhau 8-10 m;

- Trén 6 14y mau da chon loai bd tit cd cdc manh
nhua c6 kich thuéc 2,5 cm khoi bé mait; st dung xéng
khong gi thu toan b mau ti mét xudng do sau 3 cm;

- Lay 300 g mau theo phuong phap déi dinh.



Ldy mau theo h6 dao sdu 50 cm .

Tai vi tri 14y mau theo tuyén vudng géc véi b, tién
hanh ldy mau theo hé dao tai vi tri gitia tuyén. Tu trén
mat xuoéng dén do sau 50 cm ct 10 cm tién hanh lay
mot mau, ciing theo phuong phap 6 1u6i 30 cm x 30 cm
va ldy mau tram tich d6i dinh.

pa— 2

A Hinh 2. Ldy mau trdm tich ven bién tai khu viic nghién ciiu

Mau sau khi 1dy dugc dung trong tui gidy nhéom
chuyén dung dugc bdo quan & nhiét phong 24-25°C.
Toéng khoi lugng mau tram tich dugc 14y doc trén cac
bai bién Nam Dinh khu vuc tii ctia Ba Lat dén cta Day
14 123 mau, trong d6 103 mau tram tich bé mat va 20
mau trim tich trong 5 hé dao.

A Hinh 3. Gia cong mau tram tich phan tich vi nhya trong
phong thi nghiém va mau vi nhua dugc tich ra

b. Phan tich vi nhua trong phong thi nghiém

Mau trdm tich dugc xu ly va tach 1dy vi nhya khoi
trdm tich trong phong thi nghiém ctia Coéng ty CP Lién
minh méi trudng va xay dung. Cac manh vi nhya dugc
phén tich phd hong ngoai bién ddi Fourier bang thiét bi
IRAffinity-1S trong ving 4000 dén 400 cm™ ctia Bo moén
Hoéa Vo6 co, Khoa hda hoc, Truong Dai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Ha Noi. Phuong phap phén tich
nay thuc hién tuong d6i nhanh, dua trén cac peak phé
cho phép xac dinh nhanh va hiéu qua thanh phan nhya
cting nhu tap chét di kem doi véi cac hat vi nhya.

3. Két qua va thao ludn
3.1. Pdc diém va xu thé vin chuyén tram tich
tdng mdt tif ciia Ba Lat dén ciia Ddy
a. Quy ludt phdan bé [6]
Trén co sd két qua phan tich do hat tram tich tang
mit bai bién ti 103 mau trAm tich bé mit ti ctia Ba

Lat dén ctia Day cho thdy trdm tich cht yéu la cat bot,
c6 mau xam, xam sam (Hinh 4). Kich thudc hat trung
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A Hinh 4. Két qud phan logi trdm tich ven bién khu viic ti;
ctia Ba Lat dén cita Ddy

S d6 phan b trém tich tdng mat ving bién ti cilfa Ba Lat dén Cira Day

Ngui thanh lap: Pham Nguyén Ha V&, Duong Tugin Ngoc va nnk

A Hinh 5. So dé phan bé tram tich tdng mdt khu viic ven bién
tif ciia Ba Lat dén ciia Ddy

binh thay d6i 0,048 - 0,132 mm (TB: 0,086 mm), d¢
chon loc trung binh dén kém. Ham lugng cat: 43,84
- 86,02 % (TB: 72.9 %), ham lli(_)'ng bot: 13,6 - 42,68 %
(TB: 24,81%), ham llic_jng sét: 0 - 13,43 % (TB: 2,25 %)
(Hinh 5) [6].

b. Xu hudng van chuyén trdm tich

Xu thé vin chuyén tram tich trong khu vuc dugc
danh gia dya trén két qua phén tich xu thé vin chuyén
tram tich McLauren. Tl két qua phén tich xu thé van
chuyén tram tich, cac bai bién khu vuc ven bién tit ctra
Ba Lat dén ctia bay dugc phan thanh cac khu vuc c6
xu hudéng tich ty, xu hudng cin bing va xu hudng bao
mon cua giai doan hién tai (Hinh 6):

Khu vuc ¢6 xu huéng tich tu: Bai bién tii ctia Ba Lat
dén xa Giao Xuén (Giao Thuy), bai bién thudc cac xa
Hai Pong, Hai Ly va Hai Chinh (Hai Hau), bai bién phia
Nam ctia Ninh Co thu¢c xa Nghia Phuc (Nghia Hung).

Khu viic ¢é xu hudng can bang: Phan bé ri rac doc
khu vuic ven bién, dai nhat 1 bai bién ti xa Giao Hai
dén xa Giao Lam (Giao Thuy), mot phan bai bién thudc
xa Hai Hoa (Hai Hau), phia Béac ctia Ninh Co thudc thi
trdn Thinh Long (Hai Hau), & cdc bai bién phia Bic va
phia Nam doan thudc huyén Nghia Hung.
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Khu viic ¢é xu hudng bao mon: Phan bé cac bai bién
ti xa Giao Lam dén xa Hai Pong (Giao Thuy), cac bai
bién tit xa Hai Chinh dén x4 Hai Hoa (Hai Héu), bai
bién trung tdm thi trdn Thinh Long (Hai Hau), cac bai
bién phia Nam va trung tdm ctia doan ven bién thudc
huyén Nghia Hung.

53 6 xu huing van chuyén trém tich viing bi

A Hinh 6. Bdn dé xu
hudéng van  chuyén
trdm tich khu viic bién
ven bo tir ctia Ba Lat
dén cita Ddy theo mé
hinh McLauren

3.2. Hién trang phdn bé vi nhua trong trdm tich
ven bién khu viic tii ciia Ba Lat dén ciia Ddy

Vi nhua cta khu vuc ven bién tu ctia Ba Lat dén
ctia Day cho phat hién trong 12 mau tram tich bai bién
(Hinh 7, Bang 1).

Két qua phéan tich dudi kinh soi néi vé cic dic
diém cua hat vi nhya gom hinh dang, mau sic, tinh
chat, kich thudc cho thdy toan bd cac hat vi nhya tim
dugc trong trdm tich trén bai bién khu vuc tu ctia Ba
Lat dén ctia Day déu c6 dang manh, mau vang nhat,
x0p, kich thudc ti 0,7 dén 2,6 mm, trung binh la 1,5
mm (Béng 2). Cac mau ND37, ND42, ND43, ND56,
H6B3 thudc khu vic cac bai bién tii xa Giao Hai dén xa
Giao Lam (Giao Thuy). Mau ND27 trén bai bién xa Hai
Ly (Hai H4u). Mau ND19 trén bai bién phia Nam Thi
trdn Thinh Long (Hai H4u). Cac mau trdm tich phat
hién vi nhya déu la trAm tich cat bot. Trong mau ho
dao chi phat hién vi nhua & do sau dén 20 cm tai cac
hé dao H4 va H6 & 3 mau ldy dugc la H4.2, H6.1 va
H6.2. S6 lugng cac hat vi nhua phat hién trong cac ho
dao chi 6 mtic d¢ 10 hat/kg tram tich kho. H6 dao H4
ndm & khu vuc bai bién phia Nam thi trdn Thinh Long
(phia bac ctia Ninh Co), h6é dao H6 nam & khu vyc bai
x4 Giao Lam (Giao Thuy). Két qua phan tich phé hong
ngoai bién ddi Fourier cho thdy cac hat vi nhya phat
hién la polystyren, m¢t loai chit phé bién dugc st dung
ché tao cac d6 dung trong sinh hoat nhu hop x6p dung
thuc phdm, vo nhuya, hop nhua ly nhuya..., ciing nhu
cac dung cu dung trong nuoi trong, danh bat thuy san,

5088 i rang & hiém i nha ving bidn i cla Ba Lot 8én Cla Déy

A Hinh 7. So dé 6
nhiém vi nhua khu
viic ven bién til ciia
Ba Lat dén ciia Ddy
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Bang 1. Mau phat hién cé hat vi nhua trong trim tich

STT Mau S6 lugng hat vi nhya
1 ND27 1
2 ND19 1
3 ND42 1
4 ND45 2
5 ND43 1
6 ND56 1
7 ND39 2
8 ND37 1
9 H6B3 1

10 H4.2 1
11 He6.1 1
12 He6.2 1

Bang 2. Thong ké két qua phén tich hinh dang, mau sic,
kich thuéc hat vi nhya

STT Mau Hinh Mau Tinh | Kich
dang chit | thudc
(mm)
1 ND27 Manh | Vang nhat | X&p 0.7
2 ND19 Manh | Vang nhat | X&p 1
3 ND42 Manh | Vang nhat | X&p 1.5
4 | ND45 (hat 1) | Manh | Vang nhat | X&p 1
5 | ND45 (hat2) | Manh | Vang nhat | X6p 1
6 ND43 Manh | Vang nhat | X&p 1.5
7 ND56 Manh | Vang nhat | X&p 2.6
8 | ND39 (hat1) | Manh | Vang nhat | X&p 1.5
9 | ND39 (hat2) | Manh | Vang nhat | X&p 2
10 ND37 Manh | Vang nhat | X&p 1.5
11 H6B3 Manh | Vang nhat | X6p 2
12 H4.2 Manh | Vang nhat | X6p 1.2
13 He.1 Manh | Vang nhat | X&p 2
14 He.2 Manh | Vang nhat | X&p 1.5

thuong la san phdm rac thai trong séng ciing nhu trén
bai bién (Hinh 8, Hinh 9).

Vung ctia song Ba Lat thudc Vuon quéc gia (VQG)
Xuén Thuy trong vung bai trong (gan riing ngdp mén)
va trong rting ngdp man lugng vi nhua trong tram tich
¢ rling ngdp mén la 120 - 1.240 manh vi nhya/kg tram
tich kho, 6 viing bai boi ctia song gan rliing ngap man la
tt 70 - 2.830 manh vi nhya/kg tram tich kho [5]. Ham
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A Hinh 8. Két qud phan
tich phd hong ngoai hat vi
nhya ciia mau ND42

A Hinh 9. Két qud phan
tich phd hong ngogi hat vi
nhya ctia mau ND45



lugng vi nhya trong tram tich & khu vic nay cao hon,
da dang hon so véi cac bai bién thudc cac vung con
lai ctia khu vuc ven bién Nam Dinh tii ctia Ba Lat dén
ctia Ddy. So sanh véi ham lugng vi nhya trong tram
tich & khu vuc bai triéu huyén Hau Loc, Thanh Hoéa, c6
ham lugng hat vi nhya trong trdm tich dao dong 2.532
- 6.875 manh vi nhuya/kg trdm tich [3] thi ham lugng vi
nhya & khu vuc ven bién tui ctia Ba Lat dén ctia Day rét
thap. O khu vic VQG Xuin Thuy c6 ham lugng hat vi
nhua cao nhat trong khu vuc thi cling thdp hon nhiéu
so v6i khu vuc bai bién huyén Hau Loc, Thanh Hoa.
3.3. Thdo lugn

Két qua danh gia nguon rac thai nhya ¢ khu vuc ba
huyén ven bién tinh Nam Dinh cho thay tinh trang 6
nhiém réc thai nhya con dién ra phé bién doc theo bo
bién ciing nhu doc theo cic hé thdng song la nguén
cung cap nhya va vi nhya cé trong tram tich. Tuy
nhién, c6 thé nhan thay rang viéc tich tu nhya trong
tram tich khong chi phu thudc vao nguén cung cip
vi nhya ma con phu thudc vao kha nang tich tu nhya
nhu mot thanh phan cta trdm tich bién. Két qua phéan
tich ham lugng hat vi nhya ctia khu vuc ven bién tu
ctia Ba Lat dén ctia Day cho thdy ham lugng vi nhua
thép, trong khi cidc ngudn rac thai nhya trén bai bién
thuoc khu vuc nghién ctiu phong pha. Trén co s&
phan tich xu thé van chuyén tram tich cho thdy, vi
nhua chi xudt hién & cac khu vuc c¢é xu hudéng can
bang ctia cac bai bién tu xa Giao Hai dén xa Giao Lam
(Giao Thuy), phia Nam Thi trdn Thi tran Thinh Long
(Hai Hau) va c6 xu thudng tich tu trén bai bién xa Hai
Ly (Hai H4u) véi cac hudng vector van chuyén tram
tich déu c6 hudéng van chuyén doc bo.

Mau tram tich tdng mat phat hién dugc vi nhya tai
cac diém ND19, ND27, ND37, ND39, ND43, ND42,
ND45, ND56, H6B3 v6i s6 lugng 10 - 20 hat/kg tram
tich khé. Cac mau ND37, ND42, ND43, ND56, H6B3
thudc khu vuc c6 xu huéng can bang ctia cac bai bién
tu x4 Giao Hai dén x4 Giao Lam (Giao Thuy). Mau
ND27 trén bai bién xa Hai Ly (Hai Hau) c6 xu hudng
tich tu. Mau ND19 trén bai bién phia Nam Thi trdn
Thinh Long (Hai H4u) c6 xu huéng can bang. Cac khu
viuc nay, huéng vector van chuyén tram tich déu co
huéng van chuyén doc bo. Cac mau tram tich phat
hién vi nhya déu la tram tich cat bot. S6 lugng cac hat
vi nhya phat hién trong cac h6 dao chi 6 mtic do 10
hat/kg tram tich kh6. H6 dao H4 nam & khu vic c6 xu
hudng cin bang & bai bién phia Nam thi trdn Thinh
Long (phia Bic ctia Ninh Co), h6 dao H6 nam & khu
vuc bai bién c¢é xu hudng can bing & xa Giao Lam
(Giao Thuy). Ngoai ra, trong nghién ctiu vé sy phan
b6 va dac diém cua vi nhya trong 16p tram tich bé
mdt vung ctia ving ctia song Ba Lat thuéc VQG Xuan
Thuy, tram tich dugc lay & vung bai trong (gan rung
ngip mén) va trong riing ngdp mdn chu yéu la bun,

KET QUA NGHIEN CUU KHOA HOC
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bun cat va cat bun [5]. Két qua tinh todn xu thé vin
chuyén tram tich cho thdy khu vic VQG Xuan Thuy
c6 xu thé tich tu. Ham lugng vi nhya trong tram tich &
khu vuc nay cao hon, da dang hon so véi cac bai bién
thudc cac vung con lai cua khu vuc ven bién tu ctia Ba
Lat dén ctia Day.

Xu thé vector van chuyén trdm tich chung cua khu
viic bién ven ba tii ctia Ba Lat dén clia Pay la mang di
tu bo ra bién. Diéu nay giai thich tai sao mic du khu
vuc ven bién tii ctia Ba Lat dén ctia Py c6 nhiéu rac
thai nhya trén bai bién nhung phat hién vi nhya trong
tram tich chi ton tai & nhiing viing c6é xu huéng can
béng hodc tich tu va hudng van chuyén tram tich la
doc bo. Cac manh nhua nhd, vi nhya trong khu vuc
dai ven bién Nam Dinh dé dang dugc mang di xa, chi
con lai mot s6 vung thuan lgi cho tich tu cac vi nhya
nhe, dang bot x6p dé trdi néi lo lting con lai d€ tich
tu trong trdm tich nhu cac manh vi nhya polystyren
dugc phat hién trong cdc mau tram tich ven bién. Pac
biét, d6i v6i khu vuc riing ngap man VQG Xuan Thay
cho thdy xu huéng van chuyén tram tich mang dén
theo huéng T4y Bic Pong Nam va ti ctia Ba Lat dugc
tich tu lai. Khu vuc nay cé xu hudng tich tu tram tich
trong riing ngdp man nén c6 diéu kién thuén lgi cho
tich tu vi nhya cung véi cac tram tich bai boi, tram
tich riing ngdp man. Déu kién thuin lgi nay thé hién
lugng vi nhya trong tram tich ctia khu vuc rting ngap
man VQG Xuén Thuy cao hon, da dang chung loai vi
nhua hon so v6i cac khu vuc ven bién khéc. Vi nhuya
dugc van chuyén dén khu vuc nay thong qua dong
chay song Hong dén ctia Ba Lat va su van chuyén doc
b& ¢6 hudng Téay Bic - Dong Nam.

4. Két luan

Tram tich ven bién tu ctia Ba Lat dén ctia Bay chu
yéu la cat bot, c6 mau xam, xam sam. Kich thuéc hat
trung binh thay d6i 0.048 - 0.132 mm (TB: 0.086 mm),
do6 chon loc trung binh dén kém. Ham lugng cat: 43.84
- 86.02 % (TB: 72.9 %), ham lugng bot: 13.6 - 42.68 %
(TB: 24.81%), ham lugng sét: 0 - 13.43 % (TB: 2.25 %).

Khu vuc ven bién tii ctia Ba Lat dén ctia Pdy cho
thdy ham lugng vi nhya rét thip, trong khi rac cac
nguon rac thai nhya trén bai bién rdt phong phu. Vi
nhua chi xuit hién & cac khu vuc cé xu huéng can
béang ctia cac bai bién tu xa Giao Hai dén xa Giao Lam
(Giao Thuy), phia Nam Thi trdn Thinh Long (Hai
Hau) va c6 xu thudng tich tu trén bai bién xa Hai Ly
(Hai H4u) véi cac hudng vector van chuyén tram tich
déu c6 hudng van chuyén doc bg, cho thiy ngudn goc
vi nhua ¢ thé tii cdc bai bién bi 6 nhiém ric thai nhua
trong khu vuc.

Tu cac danh gid nhan dinh vé hién trang 6 nhiém
rac thai nhya va hién trang van chuyén, tich tu rac
thai nhuya cho thdy cdc nguén 6 nhiém vi nhya déi
vdi khu vic ven bién Nam Dinh tit ctta Ba Lat dén
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ctia Pdy la cdc tli cdc hé thong song (song Day, song
Ninh Co, song Dao va song Hong) ciing nhu cac bai
rac thai doc bd bién do hoat dong sinh hoat, du lich
cing nhu nudi trong, danh bat thay san... ti huyén
Nghia Hung dén huyén Giao Thuy. Tuy nhién, dac
diém cua xu thé van chuyén tram tich cta khu vuc da
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RESEARCHING AND DETERMINING THE DISTRIBUTION OF
MICROPLASTICS IN COASTAL SEDIMENTS FROM BA LAT
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The physical location of the Nam Dinh coast is conducive to the development of the marine economy and
ecotourism, which attracts millions of tourists annually. Currently, plastic waste pollution has a substantial
effect on the socioeconomic growth of the region. In this study, 103 surface sediment samples and 20 sediment
samples from 5 holes dug on the beaches between the estuaries of Ba Lat and Day were collected and examined.
The results showed that the microplastics (i.e. the size of the plastic less than 5 mm) were detected in 12 samples
that were thin, pale yellow, porous, and had an average size of 1.5 mm (ranging from 0.7 to 2.6 mm) and were
composed of polystyrene according to the infrared Fourier transform spectroscopy results. The microplastics
were only found on the balance beaches (i.e. dynamic stable) such as from Giao Hai to Giao Lam (Giao Thuy)
and south of Thinh Long Town (Hai Hau) or the prograding shoreline such as Hi Ly beach (Hai Hau). These
beach sediments tend to move along the shore, indicating that the plastic waste from those beaches may be the
source of microplastics. This study provides an overview of microplastics along the coast of Nam Dinh and aids
in the improvement of coastal environmental management.

Key words: Microplastic pollution, plastic waste, coastal areas, Ba Lat estuary, Day estuary.

'Faculty of Geology, VNU University of Science
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

NGHIEN CUU CAC YEU TO ANH HUGNG TGI CHAT LUGNG
VA TINH NANG CO LY CUA BE TONG COT SO

TU NHUA PHE THAI

Vo6 Hong Phong, Pham Minh Son, Phung Chi Sy

Phung Anh bic, Vit Thanh Nam (1)

Nguyén Pinh Chinh, Tran Phuong Chién
Nguyén Van Diing

2)

TOM TAT

Bai bao trinh bay két qua khao sat cac yéu t6 anh hudng (ham lugng nhua phé thai PA; ty 1é nudc/chat két
dinh; ty 1é chét lién dién; dac tinh nhya PA (ty trong, kich thudc)) dén tinh nang co ly ctia bé tong cot sgi PA.
Két qua nghién ctiu cho théy, v6i ty 1€ nudce/chat két dinh < 0.28, bé tong cot sgi c6 do bén co ly dap ting yéu
cau ky thuat st dung, khi ty 1é nay > 0.28, tinh coéng tac (d¢ chay lan) qua 16n, anh hudng dén thi cong va su
that thoat xi mang trong bé tong. P bén udn giam khi ty 1é nudc/chét két dinh ting nhung khong dang ké d6i
voi ty 1€ < 0.28. Nguoc lai, véi ty 1é > 0.28, dd bén udn giam kha nhanh. D6i véi ham lugng sgi < 2%, do bén
nén gan nhu khong thay d6i; ham lugng > 2% thi d6 bén nén gidm nhanh. Ham lugng phu gia lién dién ting
tt 0,5 - 2,0% thi tinh chat co ly (ca d6 bén nén va d6 bén udn) tang dang ké. Khi ham lugng phu gia lién dién >
2,0%, tinh chat co ly ctia bé tdng sgi khong thay d6i nhiéu. Khi duong kinh sgi nhua PA phé thai tang ti 0,02
- 0,05 mm, do bén nén ctia bé tdng cot sgi giam, do bén udn tang. Tuy nhién, khi duong kinh s¢i nhya tang >
0,03 mm, d¢ bén nén giam nhanh hon, trong khi dé bén uo6n tang déu. Khi chiéu dai sgi > 6 mm, do bén nén
giam nhanh, d6 bén uén ting khong dang ké. Nhu vay, c6 thé xac dinh dugc diéu kién t6i uu khi phoi tron sgi
nhua PA phé thai d€ san xuét bé tong c6t sgi nhu sau: Ty 1é nudc/chat két dinh la 0.28; ham lugng s¢i nhua
PA 1a 3.0%; ty 1¢ chat lién dién la 2%; dudng kinh s¢i nhya phé thai la 0,03 mm; chiéu dai sgi nhya la 6 mm.

Tu khoa: Bé tong nhe, sgi nhuia PA, tinh ndng co ly.

Nhan bai: 7/11/2022; Stia chita: 17/11/2022; Duyét dang: 24/11/2022.

1. Dat vin dé

Bé tong cot soi 1a loai vat liéu két hop gitia bé tong
va sgi chiu lyc bén trong, nham tang cudng cac tinh
chét vugt troi ctia bé tong vé do bén, do déo, chong va
dap, dat gay... Cac loai bé tong s¢i c6 tinh chat khac
nhau, tiy thudc vao vat liéu lam s¢i nhu amiang, thép,
thty tinh, cac bon, nhuya.

Hién nay trén thi trudng cé nhiéu san phdm bé tong
cot sgi di tii sgi nhya nguyén sinh hay sgi nhua phé thai
ma cht yéu la nhya polyethylene (PP), Polyethylene
Terephthalate (PET). Trong khi d6, rac thai nhua dang
soi, vai dét tlii co s& may cong nghiép thai ra rat 16n,
nhung chua c6 giai phap tai ché. Sgi nhua Polyamide
(PA), con dugc goi la nilong, dugce st dung nhiéu trong
may mdc, c6 do bén co hoc, nhiét va héa hoc kha cao.

Nhuya PA c6 ddc tinh n6i bat 1a do cting cao, d6 bén
tot, kha ning chong an mon t6t, chiu nhiét do thap, dé

' Trung tam Cong nghé Moi truong (ENTEC)
2Vién Nhiét ddi moi trudng

gia cong, do tron bong cao, khong doc, dé pha mau.
Loai nhua nay lam viéc t6t trong nén nhiét tii -40°C t6i
110°C ma khong bi bién dang hay hu hai dén két cau
san phidm. Vi vay, bé tong c6t sgi nhua PA c6 kha ning
dap ting vé do bén co nhiét.

Trong thai gian qua da c6 nhiéu nghién ctiu tai st
dung soi nhya chinh phdm, phé thai lam vét liéu cot
dé san xudt bé tdong cot sgi trén thé gisi [1 - 6] va tai
Viét Nam [7 - 9]. Két qua cac cong trinh nghién ctiu
cho thdy, nhiing sgi ngan, gian doan thuong dugc dung
trong bé tong cot sgi, vi vdy, lién két sgi véi cac thanh
phan ctia bé tong la khong lién tuc. Nhiing ddc diém
hinh hoc khac nhu ty 1 chiéu dai/dudng kinh, thé tich
sgi, hudng va ky thuat ché tao, c6 anh hudng l6n téi
tinh chat ctia bé tong. Vai tro ctia sgi cht yéu la ting
tinh dai cho bé tong biang cach ngan chin vét nut gay
ngay tu ban déu, ttc 1a n6 lam cham lai sy lan truyén
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dut gay qua cac phan ti da xi mang gion, tao ra tling
cdp truyén duat gay cham riéng biét. Vi vay, cudng do
chiu kéo cing nhu bién dang cuéi cling ctia bé tong
dugc ting lén nhiéu lan so véi bé tong thudng. Tuy
nhién, rat it cong trinh nghién ctiu vé yéu t6 anh hudng
t6i chat lugng cling nhu tinh nang co ly ctia bé tong cot
soi tii nhua phé thai.

Véi su ho trg kinh phi ctia S6 Khoa hoc va Cong
nghé tinh Pong Nai, Trung tam Cong nghé Moi truong
(ENTEC) dang trién khai Dé tai“Nghién ciiu xit ly rdc
thdi nhya lam nguyén liéu phoi tron bé tong trong xdy
dung than thién vdi moéi truong”. S¢i nhya PA la doi
tugng nghién ctiu chinh ctia D¢ tai nay.

Bai bdo lan dau tién trinh bay két qua nghién ctiu
méi vé cac yéu té anh hudng (ham lugng nhua phé thai
PA; ty 1¢ nudc/chat két dinh; ty 1¢é phu gia lién dién;
dac tinh nhya PA (duong kinh, chiéu dai sgi)) dén tinh
ndng co ly ctia bé tong cot sgi PA.

2. Phuong phap nghién ctu
2.1. Phuong phdp kiém tra, ddnh gid tinh chdt bé
tong sgi

Thong s6, mau va phuong phap thi nghiém bé tong
cOt sgi tit nhya phé thai dugc tom tat trong Bang 1.

Bang 1. Thong s6, miu va phuong phap thd nghiém

STT| Thong | Kich thu6c mau | Phuong phap thi
s6 thii | thu nghiém (*) nghiém
nghiém
1 |DPobén Khuon mau hinh [TCVN 3118:1993 Bé
nén lap phuong véi|tdong ndng - Phuong
kich thuéc 150 x| phap xac dinh cudng
150 x 150 mm do nén
2 |bbbén Khuoén mau hinh [TCVN 3119:1993 Bé
uon tru chit nhét véi|tong ning - Phuong
kich thudc 400 x| phap xac dinh cudng
100 x 100 mm do6 kéo khi uén
3 |Do huat Khuoén mau hinh [TCVN 3113:1993 Bé
nuéc tru tron véi kich | tong ndng - Phuong
thuéc D150 x|phdp xdc dinh d6 hut
H150 mm nudc

Ghi chii: (*) Mau thir nghiém dugc ché tao trong phong thi
nghiém theo TCVN 3015: 1993 “Hon hop bé tong ndng va bé
tong nang - ldy mau, ché tao, bdo dudng mau thir”

Mau bé tong dugc duc thanh cac vién, mdi thi
nghiém tao 3 vién. Mau dugc dudng ho theo tiéu chuin
trong thdi gian 28 ngay sau khi bé tong dong rin, sau
do6 dem thti nghiém. Két qua tht nghiém la két qua do
trung binh ctia 3 vién.

T4t cd cac mau do dugc thuc hién tai Phong thi
nghiém do bén nhiét déi ctia Vién Nhiét déi moi
truong.
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2.2. Gidi phdp ky thudt trién khai thuc nghiém
Cong thtic bé tong nén Mac 200 va bé tong cot sgi
dé khao sat dugc mo ta nhu Bang 2.

Bang 2. Ham lugng thanh phén bé tong nén va bé tong
cOt sgi d€ khao sat

Nguyén |[DPon| Hamlugng | Hamlugng| Ghichu
liéubé | vi | thanh phan |thanh phan
tong | tinh | tinh cho 1 m* | tinh cho 1
bé tong Mac | m® bé tong
200 cOt soi
Nuéc lit 195 195 Thay thé
Cat vang | m’ 0,466 0466 |motphan
Ximing | kg 320 320 | cOtdd dam
béang cot
biadim | m’ 0,847 0,805 - soi PA ti
0,843 rac thai va
Phugia | % 0 T 0,5 - 5,0 |b3 sung
lién dién phu gia lién
Soinhua| % 0 T 0,5 - 5,0 |dién.
PA

Thi nghiém danh gia anh hudng ctia cac yéu to téi
tinh chat co ly va chét lugng bé tong cot sgi nhu sau:

Nhom thi nghiém 1: Nghién ctu ty 1¢ thanh phan t6i
uu ctia nuGe/chat két dinh; sgi nhya PA phé thai; phu gia
lién dién 1én tinh chat va chat lugng bé tong cot sgi nhua:

- Xac dinh thanh phan bé tong chuin theo Mac 200.

- Khdo sat su thay d6i tinh chat bé tong c6t sgi nhya
theo ty 1é€ nudc/chat két dinh: C6 dinh ham lugng sgi
3%; kich thudc sgi < 6 mm; thay d6i ty 1é nudc/chat két
dinh tt 0.20 - 0.38.

- Khdo sat ham lugng sgi theo thé tich: C6 dinh ty 1é
nudc/chat két dinh theo ty 1é t6i uu da xac dinh & trén
va khdo sat ham lugng hat sgi phé thai 0,5 - 5,0%.

- Khao sat ham lugng phu gia lién dién: C6 dinh
cac thanh phéan co ban da nghién ctu va thay d6i ham
lugng phu gia lién dién ti 0,5 - 5,0%.

Nhom thi nghiém 2: Nghién ctiu anh hudng cta
duong kinh, chiéu dai sgi dén chat lugng bé tong cot
soi nhua.

- Khao sat duong kinh sgi trong bé tong cot sgi nhya:
Ty 1é sqi va ty 1¢é nudc/chat két dinh ¢6 dinh theo cac
nghién cttu trén, dudng kinh sgi thay d6i 0,02 - 0,05 mm.

- Khao sat chiéu dai sgi trong bé tong cdt sgi: Ham
lugng soi theo thé tich, ty 1é nudc/xi ming va duong
kinh sgi dugc c6 dinh theo cac nghién ctiu trén, chiéu
dai soi khdo sat trong khoang 2 - 12 mm.

3. Két qua va ban luidn
3.1. Nghién ciiu ty I¢ thanh phdn t6i uu cia nudc/

chdt két dinh, sgi nhua PA phé thdi, phu gia lién dién
lén tinh chdt va chdt lugng bé tong cot sgi



3.1.1. Khdo sdt ty l¢ nudc/chdt két dinh

Tién hanh 10 thi nghiém véi ty 1¢ nudc/chat két
dinh thay d6i tui 0,20 - 0,38% (c6 dinh ham lugng nhya
PA 3%; chiéu dai sgi nhua PA < 6 mm; dudng kinh sgi
nhya 0,03 mm). Méi thi nghiém tao 3 mau bé tong c6t
sgi d€ do tinh nang co ly: Do bén nén (Mpa); do bén
uon (Mpa); do hit nude (%). Két qua do dac dugc trinh
bay tai Hinh 1.

Vi ty 1é nudc/chat két dinh < 0.28, bé tong cot soi
c6 do bén co ly dap ting yéu cau ky thuét st dung, mac
du khi ty 1 nay tdng thi tinh nang co ly cling giam theo.
Tuy nhién, khi ty 1é nay > 0.28, tinh cong tac (d¢ chay
lan) qua 16n, anh hudng dén thi cong va sy that thoat xi
mdng trong bé tong.

Do bén uon giam khi ty 1é nude/chat két dinh ting
nhung khdéng dang ké d6i véi ty 1é < 0.28. Nguogc lai,
khi ty 1é > 0.28, do bén uon giam kha nhanh.

Do hiat nude ctia bé tong hau nhu khong thay d6i va
dao dong quanh mtic 0,40 - 0,45%.

3.1.2. Khdo sat ham lugng sgi
Tién hanh 10 thi nghiém véi ham lugng s¢i nhua
PA thay ddi tti 0,5 - 5,0%. M6i thi nghiém tao 3 mau bé
tong sgi d€ do tinh ning co ly: Do bén nén (Mpa); do
bén udn (Mpa); do hit nudce (%). Két qua do dac duge
trinh bay tai Hinh 2.

20.00 —m=D5 ben nén, Mpa 25.00 —8—D5 bn nén, Mpa

18.00

—&— DG bén uén, Mpa —4— D6 bén uén, Mpa
20.00

o D6 hat nuéc, %
15.00

10.00

16.00 T

D0 hut nuéc, %
14.00
12.00
10.00
8.00
6.00
4.00 5.00

20— ———— ¢ o

0.00 € ¢ » o o & & & O
0.2 0.22 0.24 0.26 028 0.3 032 0.34 0.36 0.38
Ty |8 nudc/chét két dinh

A Hinh 1. Két qud khdo sdt
ty 1¢ nudc/chdt két dinh

05 1. 15 2 25 3 35 4 45 S5

Ham lwong soi theo khéi lwong, %
A Hinh 2. Két qud khdo sat
ham lugng sgi

Khi ham lugng sgi tang tii 0,5 - 5,0% dién bién tinh
chét ca ly cua bé tdong sgi c6 nhiéu thay d6i ma khong
phai tang hoac giam tuyén tinh.

Doi v6i ham lugng soi < 2%, do bén nén gan nhu
khong thay d6i va co gia tri trung binh khoang 19,0 -
19,5 Mpa (tuong duong véi bé tong Mac 200). Trong
khi d6, do bén udn tang ti khoang 2,5 Mpa - 3,5 Mpa.
Nguyén nhan la do cac sgi nhya phé thai ho trg thém
nhu mot phan c6t chiu luc trong vat liéu composite.
Maic du vay, v6i ham lugng sgi > 2% thi do bén nén
giam nhanh.

Trong qua trinh tht nghiém ham lugng sgi nhan
thy, d6 hut nudc c6 gidm nhung khong dang ké (tu
0,45% xudng 0,40%), ting v6i ham lugng soi tii 0,5%
- 5,0%. Nguyén nhan do sy c6 mit cta soi (sau khi da
thd&m no nudc ti hon hgp bé tong va khong con kha

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

néang hut nudc) sé chiém mot phén thé tich ctia bé tong,
ma bé tong cé do hut nudc cao hon nhiéu lan so véi soi
nhya phé thai.

3.1.3. Khdo sdt ham lugng phu gia lién dién cho
bé tong sgi

Tién hanh 10 thi nghiém véi ty 1¢ phu gia lién dién
thay déi ti 0,5 - 5,0% (c6 dinh ham lugng sgi nhua PA
3,0%; kich thudc sgi nhya PA < 6 mm; ty 1é nudc/chat
két dinh la 0.28). Mdi thi nghiém tao 3 mau bé tong cot
sgi d€ do tinh nang co ly: Do bén nén (Mpa); do bén
uon (Mpa); d6 hit nude (%). Két qua do dac dugc trinh
bay tai Hinh 3.

Qua két qua tht nghiém cho thdy, v6i ham lugng
phu gia lién dién tang tii 0,5 - 2,0 % thi tinh chét co ly
(ca d6 bén nén va do bén udn) tang dang ké. Do bén
nén tang ti 11,5 Mpa - 19,5 Mpa (70%); do bén uén
tang tu 2,1 Mpa - 3,5 Mpa (67%). Nguyén nhan la do
phu gia lién dién gitp tao bé mét lién dién trén soi nhya
phé thai va lam cho tinh tuong hop, gan két véi bé tong
tot hon.

Tuy nhién, v6i ham lugng phu gia lién dién > 2%,
tinh chét co ly ctia bé tdng s¢i gan nhu khong thay déi.
Giai thich cho hién tugng nay 1a do bé mét sgi da thaim
diéu phu gia lién dién, dat dén bao hoa, khi d6, ham
lugng phu gia lién dién ting van khong gitp cho sgi va
bé tong lién két t6t hon.

3.2. Nghién ciiu anh huéng cia duong kinh, chiéu
dai sgi nhya t6i chdt lugng bé tong sgi nhua
3.2.1. Anh hudng ctia dudng kinh sgi tdi ché
Tién hanh 4 thi nghiém véi duong kinh s¢i nhua
PA thay déi tui 0,02 - 0,05 mm (c6 dinh ham lugng soi
nhua PA la 3,0%; ty 1é nudc/chat két dinh la 0.28; ty 1é
phu gia lién dién 2%). Méi thi nghiém tao 3 mau bé
tong c6t sgi d€ do tinh ning co ly: Do bén nén (Mpa);
dd bén udn (Mpa); do hat nude (%). Két qua do dac
dugc trinh bay tai Hinh 4.

20.00
18.00 \
16.00

14.00

20.00
18.00

16.00

14.00 —8—D% bzn nén, Mpa —8— D5 ben nén, Mpa
12.00 12.00

—&— D3 bén udn, Mpa

10.00 ~—#—DJ bén uén, Mpa 10.00
2.00 8.00
6.00 6.00
4.00 Al S—" —
2,00 A=A 2.00
0.00 0.00

05 1 15 2 25 3 35 4 45 5 0.02 0.03 0.04 0.05

Ham luong phu gia lién dién theo khéi luong, % Pudng kinh sgi, mm

A Hinh 3. Két qud khdo sit A Hinh 4. Két qud khdo sdt
ham lugng chdt phu gia lién dnh hudng cia duong kinh
dién dén tinh chdt bé tong soi

Két qua khao sat cho thay, khi duong kinh sgi nhua
PA phé thai tang tu 0,02 - 0,05 mm, do bén nén cua
bé tong cot soi giam, do bén udn ting. Tuy nhién, khi
duong kinh sgi nhya ting > 0,03 mm, d bén nén giam
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nhanh hon, trong khi d bén uén ting déu. Nhu vay,
duong kinh sgi nhya t6i vu la 0,03 mm.
3.2.2. Anh hudng ciia chiéu dai sgi tdi ché
Tién hanh 6 thi nghiém véi chiéu dai sgi nhua PA
thay d6i tu 2 - 12 mm (c6 dinh ham lugng sgi nhuya
PA 1a 3,0%; ty 1é nudc/chat két dinh la 0.28; ty 1¢ phu
gia lién dién 2 %; duong kinh sgi 0,03 mm). Moi thi
nghiém tao 3 mau bé tong nhe d€ do tinh ning co ly:
Do bén nén (Mpa); do bén uoén (Mpa); do hat nude
(%). Két qua do dac dugc trinh bay tai Hinh 5.

20.00

18.00
16.00
14.00

12.00
10.00
8.00 —— D& bén udn, Mpa

~—— D6 bén nén, Mpa

6.00
4.00

20—+

0.00
2 4 6 8 10 12
Chiéu dai sgi, mm

A Hinh 5. Két qud khdo sdt dnh hudéng ciia chiéu dai sgi
dén tinh chdt bé tong

Két qua khao sat cho thay, khi chiéu dai sgi > 6 mm,
do bén nén giam nhanh, d¢ bén udn ting khong dang
ké. Nhu vay, chiéu dai t6i uu doi véi sgi nhya la 6 mm.

4. Két luan

Bai bao da trinh bay két qua nghién ctiu méi vé cac
yéu t6 anh hudng (ham lugng nhuya phé thai PA; ty 1¢
nudc/chat két dinh; ty 1é phu gia lién dién; dic tinh
nhya PA (duong kinh, chiéu dai sgi)) dén tinh nang co
ly ctia bé tong c6t sgi PA. Cu thé nhu sau :

- Anh hudng cia ty 1¢ nudc/chdt két dinh: Véi ty 1¢
nudc/chat két dinh < 0.28, bé tong cot sgi c6 do bén
co ly dap ung yéu cau ky thuat st dung, mac du khi ty
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1é nay tang thi tinh ning co ly giam theo. D bén uén
giam khi ty 1¢ nudc/chat két dinh tang nhung khong
dang ké déi voi ty 1é < 0.28. Ngugc lai, véi ty 1€ > 0.28,
dod bén udn giam kha nhanh.

- Anh hudng cia ham lugng sgi: D6i v6i ham lugng
sgi < 2% thi d§ bén nén gan nhu khong thay déi va
c6 gia tri trung binh khoang 19,0 - 19,5 Mpa (tuong
duong véi bé tong Mac 200). Trong khi d6, dd bén uén
tang tu khoang 2,5 Mpa - 3,5 Mpa. D9 hut nuéc giam
ti 0,45% xudng con 0,40%, ting v6i ham lugng sgi tu
0,5% - 5,0%.

- Anh hudng cia chdt phu gia lién dién: Ham lugng
phu gia lién dién tang tii 0,5 - 2,0% thi tinh chat co ly
(cd d6 bén nén va do bén udn) ting dang ké. Khi ham
lugng phu gia lién dién > 2,0%, tinh chat co ly ctia bé
tong s¢i gdn nhu khong thay dai.

- Anh huéng cia dudng kinh sgi nhya: Khi duong
kinh sgi nhya PA phé thai tang ti 0,02 1én 0,05 mm, d¢
bén nén ctia bé tong cdt sgi giam, do bén udn tang. Khi
duodng kinh sgi nhya ting > 0,03 mm, d6 bén nén giam
nhanh hon, trong khi d6 bén uén tang déu. Khi chiéu
dai sgi > 6 mm, d¢ bén nén giam nhanh, d6 bén uén
tang khong dang ké.

Nhu véy, c6 thé xdc dinh dugc diéu kién t6i vu khi
phoi tron sgi nhua PA phé thai dé€ san xudt bé tong
cot soi nhu sau: Ty 1é nudc/chat két dinh la 0.28; ham
lugng sgi nhua PA la 3.0%; ty 1¢ chat lién dién 1a 2%;
duong kinh sgi nhua phé thai la 0,03 mm; chiéu dai sgi
nhya la 6 mm.

Loi cam on: Cac tac gia bai bao xin chan thanh cam
on S& Khoa hoc va Cong nghé tinh Dong Nai da tai trg
kinh phi thuc hién Dé tai “Nghién ctiu xt ly rac thai
nhuya lam nguyén liéu phoi tron bé tong trong xay dung
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két qua nghién ctiu ctia D€ tai néu trénm
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RESEARCH FACTORS AFFECTING THE QUALITY AND PHYSICO-
MECHANICAL PROPERTIES OF FIBER REINFORCED CONCRETE
FROM WASTE PLASTIC

Phung Anh Duc, Vu Thanh Nam, Vo Hong Phong, Pham Minh Son, Phung Chi Sy
Environmental Technology Center (ENTEC)
Nguyen Dinh Chinh, Tran Phuong Chien, Nguyen Van Dung

Institute of Tropicalization and Environment

ABSTRACT

This paper presents the survey results of influencing factors (content of waste PA plastic, ratio of water/
binder, ratio of cross-linked additives, properties of PA plastic (density, size)) on the physico-mechanical
properties of PA fiber reinforced concrete. Research results show that with the ratio of water/binder < 0.28 fiber
reinforced concrete has the physico-mechanical strength to meet the technical requirements for use, when
this ratio is > 0.28 workability (flowability) is too large, that affects the construction and the loss of cement
in the concrete. The flexural strength decreased as the water/binder ratio increased but it was not significant
for the ratio < 0.28. In contrast to the ratio > 0.28, the flexural strength decreased quite quickly. For the fiber
content < 2%, the compressive strength is almost unchanged, the content is higher than 2%, the compressive
strength decreases rapidly. When the content of cross-linked additives increases from 0,5 to 2,0%, the physico-
mechanical properties (both compressive strength and flexural strength) increase significantly. When the cross-
linked additive content > 2,0%, the physico-mechanical properties of fiber concrete are almost unchanged.
When the diameter of waste PA plastic fiber increased from 0,02 to 0,05 mm, the compressive strength of fiber
reinforced concrete decreased and the flexural strength increased. However, when the diameter of plastic fiber
increases > 0,03 mm, the compressive strength decreases faster, while the flexural strength increases steadily.
When the fiber length > 6 mm, the compressive strength decreased rapidly, the flexural strength increased
insignificantly. Thus, the optimal conditions can be determined when mixing waste PA plastic fibers to produce
fiber-reinforced concrete as follows: The ratio of water/binder is 0.28, the PA fiber content is 3.0%, the ratio
of the cross-linked additive is 2%, the diameter of the waste plastic fiber is 0,03 mm, the length of the plastic
fiber is 6 mm.

Key words: Lightweight concrete, PA plastic fiber, physico-mechanical properties.
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PE XUAT CHiNH SACH NHAM GIAM [Hlﬁu CHAT THAI NHUA
TRONG NGANH GIAO THONG VAN TAI

Lé Minh Dic!

TOM TAT

Bai bdo trinh bay téng quan vé thuc trang chinh sach, cac thuan lgi va kho khén trong cong tac giam thiéu
chét thai nhuya trong nganh Giao thong van tai (GTVT). Tl d6 dé xuit mot s6 giai phap vé hoan thién co ché
chinh sach giam thiéu chat thai nhya trong nganh GTVT.

Tu khoa: Chdt thdi ran, chdt thdi nhua, chinh sdch, gidm thiéu chdt thdi nhua, giao thong vin tdi.

Nhan bai: 17/11/2022; Stia chita: 29/11/2022; Duyét dang: 2/12/2022.

1. Mé dau

Theo Chuong trinh Méi truong Lién hgp quoc,
ké ti thap nién 50 cta thé ky trudc, hon 8,3 ty tdn
san phdm nhya da dugc san xudt, st dung, trong doé
khoang 60% lugng san phdm dé dugc chon 1dp hoac
thai thing ra moi trusng. G Viét Nam, uéc tinh c6
khoang 3,1 triéu tan chat thai nhya thai ra trén dat
lién moi ndm va lugng rac thai d6 ra dai duong tu 0,28
dén 0,73 triéu tan, do dé Viét Nam dugc danh gia la
mot trong nhiing quoc gia 6 lugng rac thai nhya lén
nhat thé gidi theo bao cdao phat hanh ctia Ngan hang
Thé giéi (World Bank) cong b6 nam 2022.

Nhan thtc dugc tdm quan trong vé quan ly chét
thai nhya va tdi niléong, nhiing ndm gan day, Viét
Nam d4 cé nhiéu c6 nd lyc trong viéc BVMT ciing nhu
hanh nhiéu van ban phdp luat quan trong nhu Chi thi
s6 33/CT-TTg vé tang cudng quan ly, tai st dung, tai
ché, xu ly va gidm thiéu chét thai nhya; Quyét dinh s6
1746/QD-TTg vé viéc ban hanh K& hoach hanh dong
quoéc gia vé quan ly rac thai nhya dai duong dén nam
2030. Bén canh d6, Viét Nam da ban hanh Chién lugc
quéc gia vé quan ly chét thai ran (CTR) dén 2025, tam
nhin dén nam 2050. Trong d6, muc tiéu nam 2025 la
sti dung 100% tui ni long than thién véi moi truong
tai cac trung tam thuong mai; giam thiéu 50% rac thai
nhua trén bién va dai duong...

2. Thyc trang chinh sach giam thiéu chat thai
nhya trong nganh GTVT

2.1. Chu truong duong 16i cua Ddng

Chu truong chinh sach ctia Bang, Nha nudc ve
giam thiéu chat thai nhya trong nganh GTVT dugc
thé€ hién r6 tai Nghi quyét 24-NQ/TW ngay 3/6/2013
vé chu dong ting pho véi bién d6i khi hdu (BDKH),

"Truong Dai hoc Cong nghé Giao thong Van tdi
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tang cudng quan ly tai nguyén va BVMT; Nghi quyét
36-NQ/TW ngay 22/10/2018 vé Chién lugc phat trién
bén viing kinh té bién Viét Nam dén 2030, tam nhin
dén 2045.

2.2. Chinh sdch phadp ludt cua Nha nudc

Thuc hién Luat BVMT va cdc van ban dudi Luat
vé quan ly CTR sinh hoat, BO TN&MT, Bo Xy dung
da xay dung, ban hanh cac van ban, cac quy chuén ky
thudt moi trudng nhu: Quy chudn ky thuat quéc gia vé
lo dot CTR sinh hoat (QCVN 61-MT:2016/BTNMT).
B¢ Xay dung da chu tri xay dung, trinh Thu tudng
Chinh pht phé duyét Chién lugc quéc gia vé quan ly
tong hgp CTR dén nam 2025, tim nhin dén nam 2050
(Quyét dinh s6 2149/QD-TTg ngay 17/12/2009). Bén
nam 2018, theo chi dao caa Thu tuéng Chinh phu,
B¢ Xay dung da phoi hop véi Bo TN&MT xay dung
va dong trinh Tht tuéng Chinh phu phé duyét diéu
chinh Chién lugc quéc gia vé quan ly téng hgp CTR
dén nam 2025, tdim nhin dén nam 2050 (tai Quyét
dinh 56 491/QD-TTg ngay 7/5/2018). Bo Tai chinh da
ban hanh céc quy dinh vé quan ly kinh phi danh cho
BVMT néi chung va quan ly CTR sinh hoat néi riéng
nhu Thong tu s6 2/2017/TT-BTC huéng dan quan ly
kinh phi sy nghiép moi truong.

Doi v6i chét thai nhuya, Chinh pht da ban hanh
cac van ban chi dao thuc hién mot s6 giai phap dé
tiing budc giai quyét cac vdn dé 6 nhiém modi trudng
do chat thai nhua nhu: Quyét dinh s6 582/Qb-TTg,
ngay 11/4/2013; Quyét dinh s6 491/QDb-TTg, ngay
7/5/2018; Van ban s& 161/LD-CP ngay 25/4/2019;
Quyét dinh s6 1746/QD-TTg ngay 4/12/2019; Chi thi
58 33/CT-TTg, ngay 20/8/2020.

Dé thuc hién chi dao ctia Chinh phu cic BY, ban
nganh da trién khai cdc van ban quan ly rac thai



trong linh vic quan ly: Van ban s6 5539/BTNMT-
TCMT ngay 10/10/2018; Quyét dinh s6 1855/QDb-
BTNMT ngay 21/8/2020; Chi thi s6 08 /CT-BCT ngay
15/7/2019; Chi thi s6 08 /CT-BYT ngay 29/7/2019;
Chi thi s6 10 /CT-BGTVT ngay 7/10/2020; Chi thi s6
7804/CT-BNN-KHCN ngay 10/11/2020.

Cac tinh, thanh pho trén ca nudc da ban thanh Chi
thi tang cudng quan ly, tai st dung, tai ché, xu ly va
giam thiéu rac thai nhya trén dia ban tinh, thanh phé.

2.3. Chinh sdch cia nganh GTVT
B6 GTVT da ban hanh Chi thi s6 10 /CT-BGTVT
ngay 7/10/2020 vé ting cuong quan ly, tai st dung,
tai ché, xu ly va giam thiéu chdt thai nhya trong hoat
dong giao thong van tai.
3. Nhiing thuan lgi va khé khan d6i véi giam
thiéu chat thai nhua trong nganh GTVT

3.1. Thudn lgi

Doi v6i cong tac giam thi€u chat thai nhya & Viét
Nam ndi chung va trong linh viic GTVT néi riéng c6
nhiéu thuin 1gi d6 1a sy nhén thic tif s6m tat ca cac hé
thong chinh tri trong nuéc. Chinh phu Viét Nam da
cam két giam thiéu 6 nhiém tu rac thai nhya rdt manh
meé cu thé tai Lé khéi dong Chuong trinh doi tdc hanh
dong Qudc gia vé nhya tai Viét Nam Pho Thu tuéng
Trinh Pinh Ding khang dinh: "Chinh pht Viét Nam
sé tao diéu kién thuan lgi dé Chuong trinh déi tac
hanh déng qudc gia vé nhya tai Viét Nam dugc trién
khai thuc hién thanh céng, tré thanh mo hinh tiéu
biéu vé quan ly, st dung nhya bén viing. Viét Nam sé
hanh dong manh mé, cé trach nhiém trong cac nd luc
giam thiéu rac thai nhya trong khu vuc va toan cau".

3.2. Kho6 khan

3.2.1. V& ¢ ché chinh sdch

Mac du, cong tac giam thiéu chat thai nhya 6 nudc
ta da co cdc co ché chinh sdch uvu dai, hd trg vé von
dau tu, hé trg tiéu thy san phdm sau xt ly, tuy nhién,
viéc hudng dan trién khai con thiéu va chua kip thai,
cu thé nén cac quy dinh nay chua di vao cudc séng,
s6 du an xt ly CTR dugc vay von tii cdc ngudn von
uu dai rat it. Cdc co ché cu thé vé uu dai cho cac hoat
dong tai ché, tai st dung chat thai, tdn thu ning lugng
tu qua trinh xt ly CTR con thiéu va chua dong bd. Doi
véi rac thai nhua, mac du da ban hanh nhiéu co ché,
chinh sach dé€ quan ly, tuy nhién, dén nay van chua c6
cac giai phap hiéu qua trong viéc kiém soat, han ché,
thu gom, tai ché va tai st dung.

Cong tac lap va trién khai quy hoach con nhiéu
bat cép, viéc xac dinh vi tri, dia diém x4y dung co s&
xu ly CTR gip khoé khan do ngusi dan phan déi; quy
hoach thiéu yéu t6 lién két ving; viéc t6 chuc trién
khai quy hoach quan ly CTR da phé duyét tai cac dia
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phuong con cham, thi€u ngudn luc dé€ thuc hién quy
hoach. Phuong phéap tuyén truyén, van dong va lay
y kién cong doéng con chua déi méi, vi vay chua tao
dugc su dong thuan ctia ngudi dan doi véi mot s6 vi
tri quy hoach cac khu xti Iy CTR. Cong tac xac dinh xt
ly riéng ré cac loai chat thai khac nhau chua dugc lam
1o trong cac d6 4n quy hoach dan dén cong tac dau tu,
quan ly con gap kho khan.
3.2.2. V€ mo hinh qudn ly

Nhiém vu quan ly Nha nuéc vé CTR & Trung uong
dugc Chinh phu giao B TN&MT lam ddu moi, tuy
nhién tai cac dia phuong chua dugc phan giao mot
cach thong nhat, dong bo véi co quan Trung uong ma
dugc phan tan cho cac co quan chuyén mon gom S&
Xay dung, S6 TN&MT, S& NN&PTNT... Trong khi
dd, con thi€éu mo hinh quan ly CTR sinh hoat hiéu
qua, minh bach va phu hgp véi thuc tién, dong thoi,
co ché bdo cdo, giam sat thuc hién con han ché. Do
chua c6 cac co ché uu dai, thu hut dau tu phu hgp nén
hau hét cong tac thu gom, van chuyén va xt ly CTR
sinh hoat d6 thi do cac Cong ty Moi truong Do thi
thuc hién. M6 hinh quan ly CTR sinh hoat khu vuc
nong thon cling nhu ngudn luc thuc hién chua dugc
quan tdm dau tu thich dang, cht yéu do chinh quyén
cdp xa, cong dong tu td chiic thuc hién & quy mé nho
1¢, thiéu trang thiét bi, co s vat chat...

3.2.3. V& cd ché phoi hop gitia cdc BY, nganh, dia
phuong
Cong tac phoi hgp gitia cac B9, nganh, dia phuong
lién quan chua dugc thyc hién mot cach thong nhat,
hiéu qua, dic biét trong cong tac bdo cdo, xay dung co
s& di liéu va thanh tra, kiém tra, gidm sat thuc hién.
Co ché phdi hgp thuc hién cac du an xu ly CTR tap
trung mang tinh chét lién viing chua dugc xay dung,
thuc hién. Viéc phoi hgp gitia cac co quan cdp ching
nhan dau tu, thdm dinh dy 4n va danh gia tac dong
moi truong, co quan ti€p nhin nguoén dién ludi... doi
v6i cac du 4n dau tu xay dung co s& xt ly CTR con
chua dong b va chat ché.

3.2.4. Vé ngudn von ddu tu va kinh phi thic hién
Ngu6n von ddu tu va kinh phi thu gom, van chuyén
vaxt ly CTR, dac biét 1a CTR sinh hoat hau hét tii ngan
sach Nha nuéc va von ODA nhung chua dap ting dugc
nhu ciu thuc té do cac nguyén nhan: Do tinh hinh
kinh té€ khé khan trong nhiing nam qua nén nguén
ngan sach khong dap ting du nhu cau von dé dau tu
xay dung cac cong trinh xt ly CTR sinh hoat. Mot s6
tinh/thanh phé c¢6 nguén thu ngin sich cao thi bo tri
kinh phi 16n hon cho céng tac quan ly CTR sinh hoat,
dac biét la TP. H6 Chi Minh (trén 2.000 ty dong/nam).
Mot s6 dia phuong con nhdn hoé trg tit ngan sach Trung
uong nhu Cao Bang, Quang Tri, Bic Kan thi chi bé tri
kinh phi thdp (khodng 5 ty d6ng/nidm).
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Huy dong cac ngudén von ngoai ngan sach con
kho khén, cac nha dau tu chua thuc sy quan tam dén
linh vuc nay do lgi nhuan thép, rai ro cao.

Nguon thu chinh 1a phi vé sinh va ngan sach Nha
nudc bu dap nén viéc kéu goi xa hoi hda dau tu trong
linh vuc quan ly CTR sinh hoat con nhiéu han ché,
ddc biét 1a khu vyc ndng thon, noi ma ngudn kinh phi
cho cong tac nay con thiéu.

Tinh hép dan cta cic du 4n xu ly CTR sinh hoat
do thi chua cao do thudng doi héi von 16n, thoi gian
thuc hién dai, thu hoi von khé khan trong khi Nha
nudc chua c6 co ché thuc hién cu thé, ro rang vé uu
dai, khuyén khich..., tinh toan thu hoi vén phtc tap.
Do d6, cac nha déu tu it quan tdim dén cac dy an xt ly
CTR sinh hoat dé thi.

3.2.5. Vé cong nghé xui ly

Hau hét, cong nghé xt ly CTR nhép khéu khong
pht hop véi dac thu CTR tai Viét Nam (chua dugc
phén loai tai ngudn, nhiét tri thdp, d6 dm cua khong
khi cao...). Thiét bi, cong nghé xt ly CTR ché tao
trong nudc chua dong bo, chua hoan thién, nén
chua thé phé bién va nhan réng. Trong khi d6, Nha
nudc chua c6 dinh huéng vé st dung cong nghé ro
rang, chua c6 tiéu chi lya chon thiét bi, cong nghé
phu hop. Hoat dong tai ché chat thai con mang tinh
nho 1é, ty phat, thiéu sy quan ly va kiém soat cta
cac co quan c6 thdm quyén vé BVMT & dia phuong.
Phan 1én cac co sd tai ché c6 quy mo6 nho, mtc
do d4u tu cong nghé khdng cao, da s6 cong nghé
déu lac hdu, may moc thiét bi cii, gay 6 nhiém moi
truong thi cap.

Nhin chung cac nganh, linh vuc, dia phuong va dac
biét la nganh GTVT da c6 co ché quan ly, tai st dung,
tai ché, xu ly va giam thiéu chét thai nhya. Mic du
mdi ban hanh nhung cac nganh, linh vuc dia phuong
da trién khai nhiéu hoat dong diéu tra danh gia, tuyén
truyén, ting dung cong nghé mdi trong tdi st dung, tai
ché, xtt ly va giam thi€u chét thai nhuya.

4. Giai phap hoan thién chinh sach giam thiéu
chat thai nhua trong nganh GTVT

4.1. Gidi phdp vé co ché, chinh sdch

Quan ly CTR phai c6 su tham gia ctia cac Bo,
nganh, sy phoi hop cta t6 chiic chinh tri - xa hdi,
doan thé, su vao cudc ctia cong dong va ngudi dan.
Trong pham vi linh vuc quan ly nganh, cac B6 quan ly
nganh phai c6 trach nhiém phéi hgp chat ché véi Bo
TN&MT trong viéc gidm thiéu, phén loai tai nguén dé
tai ché, tai st dung CTR hiéu qua.

Cong tac quan ly chat thai ti hoat dong GTVT
dugc quy dinh tai Nghi dinh s6 38/2015/ND-CP vé
quan ly chét thai va phé liéu (c6 hiéu luc tii ngay
15/6/2015), theo dé:

58 ‘ Chuyén dé IV, thang 12 nam 2022

Chét thai phat sinh trén lanh thd Viét Nam tu cac
phuong tién giao thong van tai qudc té dugc quan ly
theo quy dinh ctia Nghi dinh nay, khong ap dung quy
dinh ctia phép lut vé nhap khiu, thuong mai.

biéu 52, Nghi dinh s6 38/2015/ND-CP néu rd Bo
trudng BO GTVT chu tri phéi hgp véi Bo trudng Bo
TN&MT quy dinh chi tiét yéu cau ky thuat va quy
trinh quén ly d6i v6i chét thai nguy hai, chat thai ran
thong thudng, nudc thai, khi thai phat sinh ti hoat
dong giao thong van tai duong bo, duong hang khong,
duong hang hai, duong thuy noi dia, duong sat, bao
dam phu hgp véi cac Piéu udc quoc té ma Cong hoa
xa hoi chti nghia Viét Nam la thanh vién. Theo d6, cac
gidi phap vé co ché, chinh sich can dugc trién khai
dé ting cuong hiéu qua cong tdc quan ly CTR trong
nganh GTVT bao gom:

- Rasoat hiéu qua thuc hién quy hoach quan ly CTR,
trong dé danh gia tinh kha thi ctia cong tac lap quy
hoach, ké hoach quan ly d6i véi chat thai nguy hai,
chit thai ran thong thudng, nudc thai, khi thai
phat sinh tii hoat dong giao thong véan tai dudng
bg, duong hang khong, duong hang hai, duong
thuy ndi dia, dudng sat. Trong do, cdn bd sung quy
hoach va ké hoach trién khai thuc hién quan ly, tai
st dung, tai ché, xtt ly va giam thiéu chat thai nhua
trong hoat dong GTVT.

- Rasodt, stia d6i, b6 sung cac tiéu chuén, quy chudn
ky thuat, dinh muc kinh té ky thuat nganh lién
quan dén hoat dong quan ly CTR, trang thiét bi
thu gom, van chuyén va xu ly CTR.

- Xay dung va t6 chtic thuc hién co ché, chinh sach
quan ly CTR ctia nganh:

Nghién ctiu x4y dung cac co ché chinh sach uu
dai, ho trg, khuyén khich thu gom, vin chuyén va dau
tu co s6 xt ly CTR, tai stt dung va ché CTR néi chung
va chat thai nhua néi riéng phu hgp véi dac thu hoat
dong cua cac linh vuc cta nganh GTVT.

Xay dung co ché khuyén khich cac thanh phén
kinh té tu nhan tham gia dau tu xay dung va truc
tiép quan ly, khai thac, van hanh cac du 4n, co so tai
ché nhua va ting dung nhua tai ché trong hoat dong
GTVT.

Nghién ctiu, ban hanh co ché, chinh sach st dung
quy ctia nganh danh cho linh vuc tai st dung, tai ché
chit thai nhua dé€ hé trg von cho cic cd nhan, don vi
tham gia vao cong tac quan ly, tai st dung, tai ché chat
thai nhya ing dung trong linh viyc GTVT.

Xay dung co ché, chinh sach d€ yéu cau cac doanh
nghiép san xuét, kinh doanh, dich vu trong linh vuc
GTVT c6 trach nhiém thu hoi, tai ché, tai st dung cac
san phdm thai bo.



4.2. Gidi phdp vé tiang cuong ngudn lyc tai chinh
Trién khai co ché huy dong von déu tu, thu tuc
d4u tu rut gon, cac chinh sach uu dai dac thu, giai
phép cong nghé phu hgp; quan ly, van hanh véi su
tham gia ciia doanh nghiép, cong dong, t6 chiic nudc
ngoai nham thdc déy viéc xa hoi hoa trong cong tc
tai st dung, tai ché chat thai nhua ting dung trong
linh vuc GTVT.
b4y manh x4 hoi héa nham thu hat, ting cudng
va da dang hod cac ngudn luc dau tu tang cuong cho
codng tac tai st dung, tai ché chét thai nhya ting dung
trong linh vic GTVT.

Xay dung chinh sach mua sam cong trong nganh
GTVT d€ uu tién mua sam cdc san phdm théan thién
moi trudng, san phdm sau qua trinh tai ché, xu ly
chat thai tit nguon ngén sach.

4.3. Gidi phdp vé nghién ciiu, phdt trién, chuyén
giao cong nghé xit ly theo hudng gidm thiéu, tdi si
dung, tdi ché

Nghién ctiu, phat trién, chuyén giao cong nghé xu
ly CTRSH hién dai, than thién v6i moi truong, theo
huéng giam thiéu lugng CTR chon ldp, ting cudng
ty 1é tai ché, tai sti dung va thu hoi.

Dbdy manh viéc xdy dung cac mo hinh diém tai cac
co s hoat dong trong linh vic GTVT vé phan loai
tai nguon (phu hgp véi cac cong nghé xu ly chét thai;
déc biét 1a viéc phan loai d€ lam co s cho viéc ap
dung cac cong nghé thu hoi ndng lugng tu chat thai);
thu gom, van chuyén, tdi ché, tai sti dung va thu hoi
ning lugng ti CTR nham lya chon cdc m6 hinh phu
hop dé€ nhan réng trén pham vi ca nudec.

Xay dung huéng dan ky thuat d6i véi phuong tién
van chuyén cta tiing nhom CTRSH da dugc phan
loai, phuong thiic thu gom, van chuyén va xt ly doi
véi tling nhom CTRSH da dugc phén loai.

Céap nhét va trién khai thuc hién cic gidi phap
giam thi€u chat thai nhya kho phan hay.

bénh gid tong thé thuc trang thu gom, xt 1y va tai
ché chit thai nhya trong linh viyc GTVT; xay dung
cac mo hinh thu gom, xt ly chét thai nhua.

Xay dung va trién khai chuong trinh giam thiéu
chat thai nhya mdt cach dong bo tu cong tac phan
loai, thu gom, van chuyén va xt ly phu hgp véi tling
linh vyc cia nganh GTVT.

Xay dung cac mo hinh “ndéi khong véi chat thai
nhuya sti dung moét lan va tuai ni 16ng khé phan huy”,
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quy dinh giam thi€u nhya trong bao bi, thiét bi luu
chua CTR tai co quan, cong s& cia nganh GTVT.

- Tuyén truyén, van dong va t6 chiic ky cam két
giam thiéu chét thai nhya, khong stt dung san phdm
nhya dung moét lan d6i véi cac co s6 san xudt, dich
vu van tai, cac t6 chiic phan phdi san phdm,... thic
ddy hoat dong Lién minh tai ché bao bi Viét Nam.

4.5. Gidi phdp vé hgp tdc quéc té, ning cao
nhdn thiic cong dong va xd héi héa

Téng cudng trao d6i va hgp tdc véi cdc nudc, cac
t& chiic qudc té, cic t6 chiic phi chinh phu vé dao
tao nang cao nang luc, hoc tap kinh nghiém vé tai st
dung, tai ché chét thai nhya trong linh vic GTVT.

Tang cuong hop tic qudc té€ nham chuyén giao
va ung dung cac cdéng nghé san c6 t6t nhét, cong
nghé than thién véi moi truong.

Téang cudng hgp tac quoc té, thu hat cac t6 chic,
ca nhan va cac nguodn tai tr¢g nudc ngoai tham gia
dao tao, nghién ctiu va dau tu phat trién cong nghé
xt ly chét thai nhya trong linh vyc GTVT.

Tuyén truyén ning cao nhan thic can b va cac
don vi ctia nganh GTVT trong giam thiéu, tai su
dung, tai ché chat thai nhuya.

Xay dung va thyc hién cdc chuong trinh dao tao,
truyén thong ning cao nhan thiic cong dong & cac
truong dai hoc, cao dang, nghé thudc nganh GTVT.

5. Két luan

D€ dua cac chinh sach, quy dinh méi vé quan
ly CTR, dic biét la quan ly chat thai nhua vao thuc
tién, can b6 sung cac cong cu méi d€ huy dong toi
da ngudn luc ti xa hoi, cac thanh phan kinh té, bao
gom cac quy dinh vé thué, phi BVMT, co ché dat coc
- hoan tra, ky quy, trach nhiém tai ché cta td chiic,
ca nhan san xudt, nhap khiu... nhim thay d6i, diéu
chinh hanh vi san xuét, kinh doanh, tiéu dung theo
hudéng giam thi€u chat thai. Pong thoi can uu tién xa
hoi hoa, kéu goi dau tu, ho trg cho viéc phat trién cac
cong nghé xu ly, tai ché chat thai phu hgp ddc thu
cta nganh GTVT.

bdy manh thuc hién chuong trinh truyén thong
dé€ tao thanh phong trao rong 16n trong toan dan vé
phan loai CTR tai nguon, han ché st dung nhua, tui
nilon kho phén huy, st dung mdt lan; tai st dung, tai
ché, thu hoi nang lugng ti chat thai nhya; Ging dung
chat thai nhya tai ché€ nhu nguodn vat liéu trong hoat
dong GTVTm
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i)

DANH GIA CAU TRUC, LOI iCH VA GIA TRI CUA CAY XANH
TAI MOT SO TUYEN DUONG GIAO THONG THUQC
QUAN THANH KHE, TP. DA NANG BANG

MO HINH I-TREE ECO

Tran Ngoc Son, Ha Minh Hiéu | (1)
Vo6 Van Minh
Hoang Van Chuong’

TOM TAT

Céy xanh duong pho dong vai tro quan trong déi véi hé thong ciy xanh ctia thanh pho do mang lai cac gia
tri xa hoi va moi truong. Mo hinh i-Tree Eco 1a mot phuong phap dugc ap dung rong rai tai nhiéu nudc trén
thé gidi cho viéc dinh lugng cac gia tri cia ciy xanh tai cac thanh phd, tit d6 phuc vu cho viéc danh gia hién
trang va dé xudt cac giai phap quy hoach cay xanh. Nghién ctiu nay dugc tién hanh tai 20 tuyén dudng cua
quéan Thanh Khé, TP. Pa Nang. Két qua ctia nghién ctiu da danh gia dugc thanh phan ciy xanh duong phd, cac
gid tri tich Ity cdc bon, san xudt oxy, han ché nuidc mua chdy tran do bao va loai bé bui PM, ..

Tu khéa: I-Tree Eco, cdy xanh, luu trii cdc bon, Thanh Khé, Da Nang.

Nhan bai: 15/9/2022; Siia chiia: 27/11/2022; Duyét dang: 1/12/2022.

1. M6 dau

Cay xanh c6 vai tro cuc ky quan trong doi véi hé
sinh thai do thi trong viéc cung cap cho nguosi dan cac
gia tri vé giai tri, thdim my va moi trudng. Trong do,
gia tri BVMT cua cay xanh thé hién théng qua kha
nédng cai thién chat lugng khong khi, loai bo cac chét 6
nhiém, giam tiéng on, bao vé nudc va dat, diéu hoa vi
khi hiu. Viéc dinh lugng dugc cac gia tri moi truong
va sinh thdi ctia méi loai cay xanh cling nhu cac khong
gian xanh dong vai tro quan trong trong viéc cung cip
thong tin gia tri giup nang cao nhan thic cho nguoi
dan, hé trg quy hoach d6 thi va qua trinh ra quyét dinh
cho cac nha quan ly tai dia phuong [1], [2] va [7].

Céc nghién ctiu vé dinh lugng gia tri sinh thai ctia
cay xanh va khong gian xanh da dugc tién hanh tai mot
s6 thanh pho trén thé giéi. Trong d6, mo hinh i-Tree
Eco dugc nghién ctiu va phat trién béi Cuc Lam nghiép
My USDA va Vién Davey dugc sti dung phd bién trén
130 nudec, tai hon 90 thanh pho, véi hon 8.000 di liéu
nghién ctiu vé cay xanh va cac khong gian xanh do thi.
i-Tree (www.itreetools.org) (Hinh 1) 1a mot bd cong
cu phdn mém mién phi (bao gom i-Tree Eco, i-Tree
Canopy, i-Tree Design, i-Tree Lanscape) dugc thiét ké

U Trudng Dai hoc Su pham - Dai hoc Da Néing
2Trung tdm Bdo ton Pa dang Sinh hoc Nudc Viét Xanh

dé danh gia cac lgi ich va gia tri thu dugc tit cdy xanh
trong do thi va tu riing. Pugc phat hanh lan dau tién
vao nam 2006, i-Tree Eco dugc stt dung pho bién nhét
trong bd cong cu i-Tree nho thiét ké truc quan, dé su
dung va cung cdp cac thong tin danh gia vé gia tri cua
cay xanh nhu trit lugng cac bon, hip thy CO,, sdn xuat
oxy, loai bod hodc hip thu cac chét gdy 6 nhiém khong
khi nhu VOC, SO, NO, CO, PM, , va PM, va BVMT
dat [5].

Céc nghién ctu dya trén mo hinh i-Tree Eco dé
dinh lugng cac gia tri cia cdy xanh cho cac duong pho
trén thé gidi con kha it. Nghién ctiu cay xanh duong
pho tai TP. Dai Lién, Trung Qudc va Kyoto, Nhit Ban
da danh gia dugc cdu truc, gia tri moi trudng cua cay
xanh duong pho [11], [12]. Cac nghién ctiu vé ciy xanh
duong pho tai cac do thi ctia Viét Nam chu yéu cung
cdp cac thong tin thanh phan loai va mic do dang cac
loai thuc vat dugc trong, chua di sdu phan tich cac gia
tri moi truong ctia cay xanh [3], [6] va [8].

Nghién ctiu nay dugc thuc hién tai quan Thanh Khé,
TP. Pa Néng, v6i cac muyc tiéu: (1) Xac dinh céu trac
thanh phén cay xanh dudng pho; (2) Lugng hoa gia tri
luu tr& cac bon va san xudt oxy; (3) Xac dinh gia tri
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Méi truong

BVMT dit va khong khi. Két qua nghién ctiu la thong
tin co ban cung cdp cho cac nha quan ly trong viéc xay
dung va phat trién cay xanh duong pho tai qudn Thanh
Khé.

2. Phuong phap nghién ctu

2.1. Phuong phdp diéu tra

Thoi gian thuc hién nghién ctiu ti thang 4 - 9/2022,
tién hanh véi 50 6 tiéu chuédn (OTC) trén 22 tuyén
duong (Nguyén T4t Thanh, Dién Bién Phu, Hai Phong,
An Xuén 1, H6 Tuong, Nguyén Coéng Hang, Nguyén
Phudc Nguyén, Nguyén Dinh Tyu, Tran Xuén Lé, Ha
Huy Tép, Thai Thi Boi, Huynh Ngoc Hué, Ha Khé, Tan
ba, Van Cao, Phan Thanh, Lé Duan, Thanh Huy 2,
Diing Sy Thanh Khé, Yén Khé 2, Nguyén Tri Phuong,
Nguyén Vin Linh) thuéc quan Thanh Khé, TP. Da
Néng.

Thong tin cta cic cy than gb dugc thu thip theo
cac OTC, m6i OTC dugc st dung cho diéu tra cay xanh
c6 hinh chit nhat véi 20 m theo chiéu doc ctia dudng
pho, con chiéu ngang phu thudc vao kich ¢ thuc té cta
cac tuyén duong dugc diéu tra.

Cac thong tin thu thép bao gom: (1) Thong tin vé
OTC (toa do, so lugng cay trong OTC, ty 1é % cay
theo dién tich tan, ty 1€ % tham coé va cdy bui, dién tich
OTC); (2) Thong tin cua tting cdy (bao gom tén loai,
duong kinh ngang nguc tai 1,3 m (cm), tong chiéu cao
cta cay (m), chiéu cao dén dinh tan (m), chiéu cao dén
dudi tan (m), chiéu rong tan theo hudng Bic - Nam va
huéng Dong - Tay (m), ty 1é % tan bi mat, ty 1¢ % tan bi
chét, s6 lugng cac hudng tan cay tiép xdc anh sang va vi
tri toa do dia ly cia moi céy) [9].

International ":ﬂ Participation

X/ WeatherData

==
|
statistically
estimated Avoided Runoff
i =
standard

A Hinh 1. M6 hinh phan tich cia i-Tree

Tree
Benefits

omounts & $ value

e ————

3. Két qua va thao luan

3.1. Thanh phdn loadi cay xanh

Két qua: ba khao sat dugc 31 loai thuc véat thudc 28
chi ctia 15 ho thuc vat. Trong dd, 10 loai thuc vat dugc
trong phé bién nhit la Dalbergia tonkinensis (16,0%),
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Peltophorum pterocarpum  (15,5%), Terminalia
catappa (11,2%), Cocos nucifera (10,3%), Samanea
saman (9,4%), Terminalia molinetii (5,6%), Casuarina
equisetifolia (5,2%), Barringtonia acutangula (4,8 %),
Hopeaodorata (4,4 %) va Dracontomelon duperreanum
(3,1%). Loai D. tonkinensis va P. pterocarpum c6 s
lugng nhiéu nhat, chiém hon 30% tong s6 cay xanh tai
cac duong phé thudc quin Thanh Khé. Doi véi dién
tich 14, 2 loai cay c6 tong dién tich 14 16n nhat 1a loai
D. tonkinensis va P. pterocarpum c6 ty I¢ lan lugt 1a
16,64% va 14,65%. Tuy nhién, dién tich la trung binh
16n nhat trén moi cay 1a loai D. duperreanum (120,7
m?/cay) va H. odorata (115,5 m?/cdy) (Bang 1).

Bang 1. Danh muc 10 loai cay chiém uu thé tai duong pho
phd quan Thanh Khé

Tén khoahoc | Tén S6 | Ty Dién tich 14 (m?)
ctia loai Tiéng | lugng | 1é
Viét (%) | Trung | Téng | Tylé
binh (%)
Dalbergia Sua | 1.157 | 16,0 | 55,4 64.140 | 14,65
tonkinensis
Peltophorum Lim | 1.119 [15,5| 65,1 | 72.810 | 16,64
pterocarpum xet
Terminalia Bang | 809 |11,2| 69,1 55.870 | 12,76
catappa
Cocos nucifera | Dua | 748 |10,3| 37,4 | 27.950 | 6,39
Samanea saman | Me 677 | 9,4 | 85,1 | 57.610 | 13,16
tay
Terminalia Bang | 408 | 5,6 | 61,5 25.080 5,73
molinetii bai
Loan
Casuarina Phi 378 52 18,0 6.820 1,56
equisetifolia lao
Barringtonia Léc 346 4.8 40,9 14.140 3,23
acutangula viing
Hopea odorata Sao 322 44 | 115,5 | 37.180 8,49
den
Dracontomelon | Siu 222 | 3,1 | 120,7 | 26.790 6,12
duperreanum
Cac loai khac 1.046 49.300 | 11,26
Tfing 7.232 43.7690 | 100,00

Kich thudc vé duong kinh ngang nguc (DBH) la
mot trong nhiing tiéu chi quan trong trong viéc quan ly
tudi va phén loai cdy xanh do6 thi. Két qua cho thdy, cay
xanh duong pho & quan Thanh Khé c6 ty 1¢ kich thuéc
duong kinh khong dong déu, cay xanh trong giai doan
phat trién (DBH: 15,2 - 30,5 cm) chiém ty 1é 16n nhét
v6i 56,18%. Tiép theo la cay trudng thanh va cay 16n
(DBH: 30,5 - 45,7 cm va 45,7 - 61 cm) chiém 24,71%,
trong khi cdy non (DBH: 0 - 15,2 cm) chi chiém 19,12%
(Hinh 2).

Doi vé6i 10 loai thuc vat phd bién nhat, duong kinh
ngang nguc trong khoang 15,2 - 30,5 cm ¢6 ty 1¢ 16n, tu
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43,0% dén 84,6%. Trong do, loai T. catappa c6 ty 1é cao
nhit véi 7,2% trong khoang duong kinh than 0 - 7,6 cm.
bai v6i khoang dudng kinh 16n nhat 45,7 - 61 cm, loai C.
nucifera chiém ty 1¢ 16n nhat véi 10,8% (Hinh 3).

3.2. Gid tri luu trii cdc bon va sdn xudt oxy

Gia trj luu tri cac bon ctia 7.232 cay xanh tai duong
pho Thanh Khé dugc udc tinh khoang 994,5 tan véi gia
tri dugc tinh quy d6i hon 4,4 ty dong. Trong do, lugng
cac bon tich liy hang ndm véi khoang 106,2 tin véi gia
tri dugc tinh la 471 triéu dong. Trong s6 cac loai thuc
vat dugc diéu tra thiloai D. tonkinensis c6 lugng luu tri
cac bon cao nhét, dat 229,75 tin, chiém 23% tong lugng
cac bon luu trd, tiép theo la loai P. Pterocarpum véi
200,58 tan chiém 20%. Ddi véi lugng cac bon dugce tich
lay hang nam, loai P. pterocarpum (24,97 tdn) cao hon
D. tonkinensis (16,35 tdn), di€u nay c6 thé giai thich la
do kha nang tich liy cac bon ctia mot loai khong chi
phu thudc vao s6 lugng cay ma con anh hudng bai cac
giai doan phat trién cua tting loai ciy xanh.

Cay xanh & duong pho quan Thanh Khé dugc uéc
tinh san xudt 256,8 tdn oxy mdi ndm. Trong s6 31 loai
cay xanh dugc diéu tra, kha nang san xudt oxy cao
nhat la P. pterocarpum véi 61,34 tan, ti€p dén la D.
tonkinensis (34,68 tin), T. catappa (32,83 tdn) va S.
Saman (30,18 t4n) (Hinh 4).

3.3. Gid tri han ché anh hudng ctia nuéc mua do
mua bdo
Cay xanh trén duong pho ctia quan Thanh Khé han
ché dugc lugng chay tran (avoided runoft) do mua bao
khoang 1440,16 m*/nidm véi gia tri 80 triéu dong. Loai
P. pterocarpum va loai D. tonkinensis ding dau véi
239,59 m*/ndm va 211,05 m*/ndm. Tuy nhién, loai D.
duperreanum c6 kha nang han ché nuéc chay tran trung
binh trén méi ciy 16n nhat v6i 0,4 m*/ndam (Bang 3).
3.4. Gid tri han ché 6 nhiém khong khi
O nhiém khong khi 1a mét van dé phé bién & nhiéu
khu vuc d6 thi. N6 c6 thé dan dén gidm stic khoe con
nguoi, canh quan va cac qua trinh hé sinh thai do thi.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 2. Gia tri luu trii va tich lily cac bon

Tén khoa hoc| S6 Luu trii cac bon Tich lity cac bon

ctaloai  |lugng hiang nam

4 [ Tin | VND | Tin | VND

D. tonkinensis | 1.157 | 229,75| 1.019.665.869 | 16,35 | 72.553.177
P. 1.119|200,58 | 890.217.448 | 24,97 |110.805.650
pterocarpum
T. catappa 809 | 82,34 | 365.435.957 | 13,01 | 57.719.779
C. nucifera 748 |117,36| 520.874.276 | 11,07 | 49.116.623
S. saman 677 | 98,73 | 438.156.587 | 12,20 | 54.150.279
T. molinetii 408 | 28,35 | 125.806.207 | 4,29 | 19.027.871
H. odorata 322 | 34,07 | 151.197.633 | 3,82 | 16.950.615
C. 378 | 28,37 | 125.892.343 | 5,74 | 25.493.741
equisetifolia
B. acutangula 346 8,77 38.909.760 1,26 5.585.007
D. 222 | 34,35 | 152.450.352 | 2,85 | 12.661.082
duperreanum
Céc loai khac |1.046 (131,83 | 585.116.781 | 10,64 | 47.203.165
Tdng 7.232(994.50|4.413.723.217|106,20({471.266.994

Bang 3. Gia tri han ché nuéc mua chay tran

Tén khoa S6 Gia tri Tong Gia tri
hoccia | lugng | trung lugng |(VND/niam)
loai cdy |binhmdi| nudc
cay (m’/ (m?/
nam) nam)
P. pterocar- | 1.119 0,21 239,59 13.351.814
pum
D. tonki- 1.157 0,18 211,05 11.761.505
nensis
S. saman 677 0,28 189,57 10.564.451
T. catappa 809 0,23 183,85 10.245.447
H. odorata 322 0,38 122,34 6.817.986
C. nucifera 748 0,12 91,95 5.124.310
D. duper- 222 0,40 88,14 4.911.974
reanum
T. molinetii | 408 0,20 82,52 4.598.580
B. acutan- 346 0,13 46,52 2.592.504
gula
C. equiseti- 378 0,06 22,45 1.250.861
folia
Cac loai 1.046 162,18 9.038.734
khac
Tong 7.232 1440,16 | 80.258.168

Cay xanh do thi c6 thé gitp cai thién chit lugng khong
khi hip thu hodc hip phu cac chit 6 nhiém trong khong
khi qua bé mat la. Két qua nghién ctu cho thay, cay
xanh duong phé quin Thanh Khé loai bo trung binh
dugc 46,22 kg bui PM, .. Trong do, ligng bui PM,
dugc loai bo trong khong khi 16n nhét vao thang 3; 4,
dat khoi lugng 5,35 kg va 5,28 kg (Hinh 5).
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DANANG CITY

ABSTRACT

USING THE I-TREE ECO MODEL TO EVALUATE STRUCTURE,
BENEFITS AND VALUE OF STREET TREES IN THANH KHE DISTRICT,

The University of Danang - University of Science and Education

Street trees are essential in the urban tree system in bringing social and environmental benefits. The i-Tree
Eco model is a widely applied method in many cities worldwide for quantifying the value of trees in cities,
assessing the current status, and proposing green planning solutions. This study was conducted on 20 streets
in Thanh Khe district. The results evaluated the composition of trees, the values of carbon storage, oxygen
production, limiting stormwater runoff, and removing particulate matter 2.5 (PM, ) dust.

Key words: I-Tree Eco, green tree, carbon storage, Thanh Khe district, Danang city.

Tran Ngoc Son, Ha Minh Hieu, Vo Van Minh

Hoang Van Chuong

GreenViet Biodiversity Conservation Center
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DANH GIA CONG TAC QUAN LY CHAT THAI RAN SINH HOAT
TAI THI TRAN DPONG ANH VA CAC XA TIEN DUGNG, UY NO

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

D

THUOC HUYEN DONG ANH, TP. HA NOI

Nguyén Mai Lan* [(1)

Mai Huong Thao

TOM TAT

dia ban huyén con yéu.

Dong Anh 1a 1 huyén ngoai thanh, & vi tri ctta ngd phia Bac cia Thi d6 Ha Noi, ndm trong ving quy hoach
phat trién cong nghiép, do thi, dich vu va du lich da dugc Chinh phu va thanh pho phé duyét, 1a dau méi giao
thong quan trong néi Thu d6 Ha Noi véi cac tinh phia Bac. Trong do, thi tran Pong Anh va cac xa Tién Duong,
Uy N6 la cac dia phuong phat trién nhat huyén véi cac tinh chat dac thu lién quan dén vi thé chinh tri, hoat
dong kinh té. Cung da tang trudng kinh t€ ctia cac dia phuong nghién ctiu néi riéng va ctia toan huyén Dong
Anh néi chung, van dé 6 nhiém mdi trudng do rac thai sinh hoat ciing ngay cang gia tang. Nghién ctu cho
thdy, cong tac quan ly mdi trudng clia co quan chuyén trach trén dia ban con bdc 16 nhiéu han ché, ty 1é thu
gom rac méi chi dat 85,6%, cong nghé xt ly rac chua dap ting dugc yéu cau vé sinh méi truong, van dé nhan
thiic va sy quan tdm dén cong tac quan ly, BVMT noi chung va chdt thai ran sinh hoat (CTRSH) ndi riéng tai

Tu khéa: Qudn 1y, chdt thdi ran sinh hoat, Péng Anh.
Nhdn bai: 24/11/2022; Stia chiia: 29/11/2022; Duyét ddng: 1/12/2022.

1. M6 dau

Dong Anh la 1 huyén ngoai thanh, & vi tri clia ngo
phia Bac ctia Thu d6 Ha Noi, ndm trong ving quy
hoach phat trién cong nghiép, d6 thi, dich vu va du
lich da dugc Chinh Phu va thanh phé phé duyét, 1a dau
moi giao thong quan trong noéi Thu do6 Ha Noi véi cac
tinh phia Bac. Ddi song nhan dan dugc nang cdp va
cai thién 1 cach dang ké. Nhung ton tai bén canh do 1a
chat lugng moi truong ngay cang suy giam, dac biét la
0 nhiém boi réc thai. Rac cta nhiéu ho gia dinh trong
khu dan cu bi vut blia bai. Rdc 6 co quan, xi nghiép
trén dia ban xa chua dugc thu gom triét dé. Thoi quen
ném céc loai vo, chai thu6c trii sau, thudc bao vé thuc
vat sau khi st dung ngay bén l¢ dudng, kénh muong...
cuia ngudi dan trong xa con khd phd bién. B bo rac
thai biia bai cling véi thai bé nudc thai sinh hoat chua
qua xu ly 1am cho da s6 cic kénh muong dan thai c6
mau den, mui hoi thdi boc 1én gay anh hudng rat l6n
dén moi truong xung quanh. Mic du vay, su can thiép
kip thoi cta co quan chtic nang trén dia ban con yéu
va chua dong b¢ gitia cac ban, nganh. Coéng tac quan ly
moi trudng clia co quan chuyén mon trén dia ban con
bdc 16 nhiéu han ché. Hién nay, trén dia ban huyén, ty
1é thu gom rac méi chi dat 85,6% lugng rac phat sinh

vao thoi diém hién tai, cong nghé xti ly rac chua dap
ung dugc yéu cau vé sinh moi trudng.

2. Pham vi va phuong phap nghién citu

2.1. Pham vi nghién citu

Thi trdn Pong Anh c6 dién tich 4,45 km? dan s6
la 32.766 nguoi, phia Dong gidp xa Tién Duong, phia
Tay giap xa Uy N0, phia Nam gidp xa Vinh Ngoc, phia
Béc giap xa Nguyén Khé va Xuan Non. Pay la khu vuc
trung tam kinh té, chinh tri, tdp trung dong dan cu c6
doi song tuong ddi cao trong huyén.

Xa Tién Duong c6 dién tich 10,09 km? véi s6 dan
la 19.118 ngudi, gom 6 thon: Trung Oai, C6 Duong,
Luong No, Lé Phap, Tuan Lé, Tién Kha; phia Dong
gidp dudng Qudc 1o 3 va thi tran Dong Anh, phia Tay
gidp xa Van Noi, phia Nam giap xa Vinh Ngoc, phia
Béc giap xa Nguyén Khé. Tién Duong la xa thuin nong
cta huyén, la noi cung cdp rau sach cho trung tam xa.
bay la khu vuc c6 dién tich l16n thid hai trong huyén
nhung mat do dan s6 khong cao. Trén dia ban xa Tién
Duong con c6 trung tdm y t€ huyén Dong Anh, tram
Y té xa cung v6i 3 cdp trudong hoc mam non, Tiéu hoc,
Trung hoc co s6.

'Khoa Méi truong, Truong Dai hoc Tai nguyén va Moéi trudng Ha Noi
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Xa Uy N6 c¢6 dién tich 7,72 km? vé6i s6 dan 1a 18.501
ngudi, phia Bong giap xa Viét Hung, phia Téy giap thi
trdn Dong Anh, phia Nam giap xa C6 Loa, phia Bac
giap xa Xuan Non va thi trdn Déng Anh. La khu vuc
ndm sat véi thi trdn Pong Anh nén noi day cing kha
sam udt vdi cac hoat dong kinh doanh, buon ban. Trén
dia ban xa@ cé khu chg T6 - khu chg 16n nhit trén dia
ban huyén.

o P Ty K S 1

A Hinh 1. Bdn d6 hanh chinh huyén Doéng Anh, TP. Ha Noi
Vi vi tri cdc khu vuc nghién ciiu

2.2. Phuiong phap nghién ciiu

Nghién ctiu thuc hién dua vao cac phuong phap thu
thap dii liéu thi cap, diéu tra khao sat thuc dia, diéu tra
khdo sit xa hoi hoc dé€ tim hi€u nhén thic, hi€u biét ctia
ngudi dan va can bd vé cong tac quan ly CTRSH ciing
nhu hién trang va hoat dong quan ly CTRSH trén dia
ban huyén Dong Anh, TP. Ha Noi.

Véi phuong phap diéu tra xa hdi hoc, 150 phiéu
khao sat da dugc thuc hién cho 3 dia phuong nghién
ctu, ap dung cho 3 doi tugng can thu thap thoéng tin
la: Can bd phu trach moi trudng (nha quan ly moi
truong): 3 phiéu; ho gia dinh: 39 phiéu va cong nhan
thu gom, van chuyén: 8 phiéu.

Nghién ctiu cling thuc hién phuong phap xac dinh
hé s6 phat thai va khéi lugng CTRSH (1), (2).

Hé sO phét sinh rdc = Trons lugng réc thii tiing ho (kg/ngusi/ngay) (1)

S6 nhan khiu

Khéi lugng theo tiing loai
T6ng khoi lugng rac thai ciia mau

Ngoai ra, phuong phap du bdo tong khoi lugng
chét thai ran (CTR) phat sinh dén ndm 2025 ctia huyén
bong Anh cing dugc st dung nham trién khai ké
hoach dau tu cho viéc thu gom, vin chuyén rac trong
tuong lai mot cach hiéu qua va hgp ly.

Dan s6 tuong lai dugc tinh theo mé hinh Euler cai
tién:

N, =N +r.N. At

Thanh phan % theo loai = *100% (2)
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Trong do:

N'. | :56 dan sau 1 nam (nguoi)

N, : §6 dén ban ddu (nguoi)

r: Ty 1¢ gia ting dén s6 ty nhién

At : Thoi gian trung binh (ndm)

- Khéi lugng CTRSH phat sinh trong 1 ngay dém =
(hé s6 phat sinh rac thai * tong s6 dan ctia huyén)/1000
(tan/ngay dém).

- T6ng khoéi lugng CTRSH phét sinh trong 1 nam =
Khéi lugng CTRSH phat sinh trong 1 ngay dém * 365
(tdin/nam).

3. Két qua

3.1. Hién trang cong tdc quadn ly CTRSH trén dia
ban huyén Déong Anh

3.1.1. Hién trang phdt sinh CTRSH tai huyén
Dong Anh
Qua qua trinh khao sat thuc dia tai cac khu vuc
nghién ctiu cho thdy, cic nguoén phat sinh CTRSH
rat da dang, chu yéu la ti khu dan cu, chg, bénh vién,
tram y té, trudng hoc, co quan nha nuéec... Do do,
thanh phan CTR ciing khac nhau va dugc phan thanh
cac loai sau: chat hitu co dé phan huy, CTR tai ché, tai
st dung va CTR khac.

3.50%

6_-0.40%

5.60%

7.30% ' ‘

= Ho gia dinh m Chg = Co quan, trrdng hoc = Y t& = Ngudn khac

A Hinh 2. Ty 1¢ CTRSH phdt sinh tai huyén Déng Anh

Ty lé¢ CTRSH phat sinh trén dia ban huyén Pong
Anh dugc thé hién trén Hinh 2. Trong d6, lugng rac
thai phat sinh tif h¢ gia dinh chiém ty 1é cao nhat dat
83,2% tong lugng rac (210,56 tin/ngay). Rac thai tu
chg (18,47 tdn/ngay) véi thanh phan chi yéu la rac thai
hiiu co dé phan hty nhu thic an thua, rau, cu, qua bi
héng..., ngoai ra con cé6 moét lugng 16n bao bi, tai ni
long... Rac thai tli cac co quan, trudng hoc (14,17 tan/
ngay) dén tu cac hoat dong van phong nén thanh phan
tuong doi don gian. Trén dia ban huyén c6 4 bénh vién
16n, 23 tram y t€ va hon 200 cac phong kham chita bénh
tu nhén. Lugng rdc thai ti nguén nay chiém 3,5% (8,86
tin/ngay) bao gom: Rac thai thong thuong (ti sinh
hoat ctia bénh nhén va y ta béc si, gidy bdo tai liéu...)



va rac thai nguy hai (kim tiém, bang gac da st dung,
dao kéo...). Rac thai tii ngudn khac phat sinh do ngusi
di duong hodc ngudi dan soéng hai bén dudng xa ra.

Nghién ctiu da thong qua viéc thuc hién can rac
cua cac ho déan tai cac khu vuc nghién ctiu dé tinh toan
lugng phat sinh CTRSH tai huyén Bong Anh,

Két qua, lugng CTRSH ctia 3 khu vuc nghién ctiu
dugc thé hién ¢ Bang 1.

Bang 1. Lugng CTRSH cén tai cac hd dan caa 3 xa nghién
ciu

STT | Xa&, thi trdn | Heé s6 phat Khai Tdng khdi
sinh CTRSH | lugng lugng
(kg/nguéi/ | CTRSH | CTRSH
ngay) (tdn/ngay) | (tdn/nam)
1 |Thitran 0,62 20,315 7.414,97
boéng Anh
2 |XaTién 0,58 11,088 4.047,12
Duong
3 |XaUyNob 0,56 10,36 3.781,4

Khoéi lugng CTRSH ctia tling ho gia dinh la khong
giong nhau tuy thu¢c vao thanh phéan cac thanh vién
trong tling gia dinh. Hoan canh, s6 nhan khiu bang
nhau nhung do mtic s6ng khac nhau nén lugng
CTRSH khéc nhau. Lugng CTRSH chénh léch do thoi
gian sinh hoat tai nha ctia cac ho 1a khac nhau, mtc do
tiéu duing khac nhau. Lugng CTRSH thai ra tling ngay
thay d6i theo nhu cau va théi quen sinh hoat ctia moéi
gia dinh. Ngoai ra, khoi lugng CTRSH phat sinh hang
ngay cua ngudi dan trong huyén phu thudc nhiéu vao
nghé nghiép ctia ho. Nhiing ho gia dinh cé ngudi lam
cong nhan vién chtic hay cac ho nong nghiép c6 lugng
CTRSH it hon so v6i nhiing ho kinh doanh, dich vu. Su
khac nhau vé hé s6 phat thai trung binh ctia 3 khu vuc
nghién ctiu con do nguyén nhan tai 2 xa Tién Duong,
Uy N6 c6 hoat dong nong nghiép, chan nudi gia suc, gia
cam nén mot phan CTRSH chu yéu la chét thai nha bép
(thuc phdm du thuia, hu hong...) dugc téi st dung.

Dua vao két qua Bang 1, hé s6 phat thai trung binh
trén dia ban huyén la 0,59 kg/nguoi/ngay. Tinh dén hét
ndam 2020, dan s6 huyén Dong Anh la 399.162 nguoi.
Vi vay, lugng CTRSH phat sinh trén dia ban huyén
Dbong Anh la 85.959,536 tin/nam.

3.1.2. Thanh phdan CTRSH

CTRSH sau mobi ngay sé dugc tap trung tai mot
diém d€ phuc vu cho hoat dong phén tich thanh phan
ctia chit thai. Bang 2 thé hién khoi lugng véi cac thanh
phan CTRSH tuong ting.

Nhu vay, thanh phén htiu co chiém ty 1é cao nhat
(x3p xi 75%), thanh phén it nhét 1a chat thai v6 co,
khoang 12%. Chat thai tai ché dang c6é xu huéng tang
1én (xap xi 14%) cho thdy, ngudi dan da c6 su phéan loai

KET QUA NGHIEN CUU KHOA HQC &
VA UNG DUNG CONG NGHE &F

Bang 2. Khoilugng CTR tiing loai trén dia ban 3 xa nghién ciiu

STT| Thanh phan CTRSH Khéi lugng (kg)
Thi | Xa | Xa
trdn | Tién | Uy

bong | Duong | No
Anh
1 |CTR hiiu co dé phén huy 62,3 55,9 30,13
2 |CTRtai ché, | Gidy 6,1 2,16 1,68
tdi st dung | Nhya cac 44 | 347 | 226
loai
Ni long 3,1 2,2 1,77
3 |CTR khac GOm su 4,8 3,02 1,85
Cac thanh 6,3 5,22 2,7
phén khac
Tdéng 87,1 72 40,4
Biéu d6 thanh phan phan trim cia CTRSH
11,869
B Chét thai hitu co
B Chat thai tai ché
® Chat thai vo co

A Hinh 3. Thanh phdn CTRSH trén dia ban nghién ciiu

rac, tuy nhién, chua thuc sy hiéu biét dé thuc hién viéc
phan loai hop ly va hiéu qua hon.

3.2. Hién trang qudn ly CTRSH trén dia ban
huyén Dong Anh

3.2.1. Quy trinh qudn ly CTRSH trén dia ban
huyén Dong Anh

Hién trang phan logi CTRSH

Tu dau 2021, UBND huyén Pong Anh da phdi hop

cung Trung tdm S6ng va Hoc tdp vi moi trudng va
cong dong trién khai Chuong trinh thu gom, phan loai,
xu ly rdc tai ngudn. Bat ddu thi diém tai 3 xa Lién Ha,
Duc T4, Viét Hung tti ddu nam 2021, Chuong trinh
sau d6 dugc nhén rong va mang lai nhiéu két qua tich
cuc. Theo bdo cdo ctia S6 TN&MT TP. Ha Noi, tinh
dén cuoi thang 3/2022, trén dia ban huyén Dong Anh
da c6 23 x4, thi trdn tham gia thyc hién chuong trinh
thu gom, phan loai va xt ly rac tai nha. Trong do, 3 xa
la Lién Ha, Duc Tu, Viét Hung da trién khai tai tit ca
cac thon trong xa; 20 x4, thi tran con lai trién khai dén
it nhét 1 thon hodc t6 dan phd lam diém. Tuy nhién,
hoat dong nay van mang tinh phong trao, can thuc hién
manh hon dé thay d6i hoan toan nhén thic va y thtic
cuia ngudi dan.
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Hién trang thu gom, van chuyén CTRSH

Quy trinh thu gom, van chuyén CTRSH trén dia
ban huyén Déng Anh dién ra nhu Hinh 4. Trén dia ban
huyén, viéc xt ly tong thé CTRSH tai cac khu vuc t6
chtic thu gom, van chuyén do Cong ty C6 phan Moi
truong do thi Pong Anh dam nhiém. Hién nay, c6 3
tuyén thu gom, van chuyén chinh trén dia ban cac xa
nghién ctiu nhu sau:

- Tuyén 1 chay doc dudng quoc 16 3 qua thi tran Dong
Anh, xa Uy No.

- Tuyén 2 chay doc duong qudc 16 23 xa Tién Duong,
thi trdn Déng Anh va xa Uy No.

- Tuyén 3 chay doc duong Uy N6, Ban Di dén thi trdn
Dbong Anh.

CTRSH

A

Thu gom bang phwong phap thi cong va bang cac
phuong tién chuyén dung

!

DPiém tap két rdc tam thoi

A 4
Bai xur 1y rac

A Hinh 4. Quy trinh thu gom, vdn chuyén CTRSH trén dia
ban huyén Déng Anh

p
o R
S >

CHU GIAI

A Hinh 5. Hién trang tuyén thu gom ctia khu viic nghién ciiu

Viéc thu gom co ban da di hét dugc tat ca cac ngo
x6m ctia huyén, moi nguoi dan déu dong phi thu gom,
van chuyén theo mic phi da thoa thuan gitia gia dinh
v6i Cong ty CP Moi truong do thi Dong Anh. Hién nay,
Cong ty CP Moi truong do thi Dong Anh chi t6 chtic
thu gom trén cdc tuyén dudng chinh va van chuyén,
dem di xt ly tai Khu lién hgp xti ly chét thai Nam Son,
Séc Son, Ha Noi v6i 2 xe ép rac trong tai 2,5 tan. Hién
trang tuyén thu gom ctia 3 xa khu vuc nghién ctiu dugc
thé hién qua Hinh 5. S6 lugng xe ddy tay va nhan cong
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sti dung dé thu gom, van chuyén rac thai dugc phan bo
trén 3 x4 nghién ctiu nhu sau:

- Tuyén 1: c6 60 xe ddy tay, 20 nhan cong quét don,
tan sudt 1 ngay/lan.

- Tuyén 2: c6 50 xe ddy tay, 18 nhan cong quét don,
tan sudt 2 ngay/lan.

- Tuyén 3: c6 35 xe ddy tay, 12 nhan cong quét don,
tan sudt 2-3 ngay/lan.

Tai cac khu phd, xa lan can, cong nhan thu gom
béng xe ddy tay va van chuyén dén cac diém tap két rac
thai trén céc truc duong chinh dé€ thuan tién cho xe ép
rac dén 14y rac roi chd thing dén bai ric.

Céch thtic thu gom: Tai cac xa dién ra hinh thtc thu
gom hon hgp khong c6 hoat dong phan loai tai nguon.
Rac & chg va cac noi khac duge thu gom bang xe ddy
tay r6i van chuyén dén noi tap két rac. Ngoai viéc thu
gom rac dudng phd, cong s va ho gia dinh, cong nhan
con thu gom réc tai nhiing thung rac ¢6 dinh dugc lap
trén cac tuyén dudng chinh do xa lap dat.

Tan sudt va thai gian thu gom: Tén sudt va thoi gian
thu gom dugc sap xép hop li d€ dap ting nhu cau ngusi
dan. Do tuyén 1 1a trung tAm thi trdn, noi day phat trién
kinh té€ - xa hoi véi lugng rac 16n phat sinh thuong
xuyén nén tién hanh thu gom véi tan sudt 1 ngay/lan.
Con 2 tuyén con lai lugng CTR phat sinh thu gom tu
2 - 3 ngay/lan [2].

Hiéu sudt thu gom rac: Véi lugng nhan cong kha it,
nhin chung khéi lugng rac thu gom dugc dat khoang
86,5% tong khoi lugng rac thai phat sinh trén dia ban.

Lé phi thu gom: Mtic thu phi: 3.000 dong/ngudi/
thang. P4i v6i nhiing nha hang, quan an ti 30.000 -
50.000 dong/ho/thang.

Hién trang cong tdac xit ly CTRSH trén dia ban huyén
Dong Anh

Hién nay, rac thai ctia huyén Pong Anh dugc van
chuyén ra khu Lién hgp xt ly chéat thai Nam Son dé
chon lap. Tuy nhién, lugng CTRSH ngay cang gia tang
trong nhiing ndm 2000 dén nay, cé nhiing thoi di€ém
khu xti ly rac phai dong clia ngung ti€p nhén rac do qua
tai. Diéu nay dan t6i rat nhiéu van dé€ phat sinh do rac
un @, khong dugc van chuyén, xt ly gdy mét vé sinh,
mat my quan do thi.

Trudc tinh hinh d6, UBND huyén Bong Anh dang
chi dao ddy nhanh tién d¢ hoan thanh du an xay dung
Nha may xt ly, tai ché CTR trén dia ban xa Duc T4, véi
dién tich khoang 71.739 m? t6ng muc d4u tu gan 20 ty
dong. Tuy nhién, dy an con van gdp nhiéu vin dé do
cht dau tu xin diéu chinh gidy phép b6 sung chtic ning
xu ly chét thai cong nghiép, y té nguy hai.

3.2.2. Danh gia cong tdac qudn ly CTRSH trén dia
ban huyén Dong Anh

Uu diém ctia hé thong qudn ly CTRSH hién nay



- Thuc hién kha tot cac diéu luat, quy ché BVMT,
cong tac BVMT tao nhiing chuyén bién tich cuc.

- Chinh quyén dia phuong ngay cang quan tam
nhiéu hon t6i cong tic BVMT thong qua viéc sti dung
cac cong cu truyén thong.

- M6i xa da c6 1 can bo kiém nhiém cong tac quan
ly moi truong nén van dé moi truong dugc quan ly chat
ché va hiéu qua hon.

- Nhén thtic vé van dé BVMT cua cac cdp, nganh,
nhan dan da dugc nang lén, nhiéu phong trao BVMT,
sang kién dién hinh trong céng tic BVMT, cong tac
quan ly nha nuéc vé BVMT tling budc dugc tang
cuong.

- Bu6c dau thanh lap cac t6 d6i, hgp tac xa thu gom va
xu ly CTRSH tai dia phuong. Ngudi dan da c6 nhan thtic
vé viéc phan loai rac thai tai nguén va xt ly hop ly.

- C6 su phoi hop gitia cac co quan doan thé trong
cong tac BVMT nhu: UBND véi Hoi Phu nti, Poan
Thanh nién...

- Quy dat ty nhién trén dia ban huyén con kha
nhiéu, c6 diéu kién dé x4y dung bai chon l4p hgp vé
sinh cho huyén.

Han ché cia hé théng qudn ly CTRSH hién nay

- Y thiic cong déng dan cu con thdp nén van con
ton tai mot s6 bai rac ty phat, rac thai vit chua ding
quy dinh.

- Thi€u kinh phi dau tu lau dai cho cac chuong trinh
du an, d€ an trong cong tac quan ly CTRSH tai dia
phuong.

- Su phdi hop gitia cac nganh, cip trong cong tac
quan ly, BVMT chua dugc nhip nhang va chat ché.
Hé thong co quan quan ly méi truong chua dap tng
dugc nhu cau cong taic BVMT va chua dugc phan cap
o rang.

- Nhiéu hoat dong van mang tinh chat phong trao.

3.3. Ddnh gid nhan thiic cong dong vé cong tdc
qudn ly CTRSH trén dia ban huyén Déong Anh
3.3.1. Nhan thiic cia ngudi dan (ho gia dinh)
trong cong tdc BVMT

Y thirc ciia ngwoi dan veé viéc phan loai rac tai nguon

® Thuc hién phén loai

¥ Chua phan loai

A Hinh 6. Nhdn thiic ctia ngudi dan trong viéc thuc hién phan
logi rdc tai nguon

Tai cac khu vuc nghién ctiu, ty 1é ngusi dan c6 nhan
thiic trong cong tac BVMT 1a 79,6% va y thtic cing nhu
hiéu biét vé phén loai rac thai tai ngudén chiém 84%.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Van con moét s6 ngudi dan vit rac ra song, sudi hinh
thanh bai rac ty phat tai dia phuong gay 6 nhiém, mét
my quan. Bén canh d6, viéc phén loai van chi nham
muc dich phén loai tai ché d€ ban 1a chinh, rac htiu co
chua dugc phén loai tot do rat nhiéu gia dinh khong
nudi trong hay khong tham gia hoat dong nong nghiép
van gom chung véi rac thai khac d€ d6 bo.

Y THU'C CUA NGU'O1 DAN THAM GIA CONG TAC BVMT

G

A Hinh 7. Nhan thiic ciia ngudi ddn trong viéc tham gia cong
tdc BVMT

3.3.2. Nhan thiic cuia cdn by moi truong
Nhiing ndm tré lai day, cac van dé vé moi truong
no6i chung ciing nhu van dé vé CTRSH noi riéng
ciing dugc chinh quyén cac cdp ngay cang quan tam
hon. Tuy nhién, van con ton tai mot s6 han ché: Doi
ngl quan ly & cap do xa hau hét 1a cac can bo khong
chuyén vé moéi truong hodc kiém nhiém céc cong viéc
6 cac linh vuc khac nhu: Dia chinh, xay dung, giao
thong, thuy lgi, ty 1é can bd chuyén trach moi trudng
chi chi€ém 13%. Chinh vi vy, cong tdc quan ly CTRSH
chua dugc quan ly chit ché, hiéu qua cong tac thap.
3.3.3. Y kién ctia nguci thu gom
98% nhén vién thu gom déu cho ring mtc luong
nhu hién nay la thip, cac d6 bao hd c6 dugc cdp
nhung khong day du, khong dam bao stic khoe ctia ho
trong qua trinh lam viéc. Van con moét s6 ho gia dinh
khong chdp hanh dang quy dinh, déng phi thu gom
con chdm hoac khong déng.

3.4. Du bdo khoi lugng CTRSH phdt sinh trén
dia ban huyén Dong Anh dén nam 2025

Duya trén phuong phap Euler d€ tinh du bdo dan
sO ctia huyén Dong Anh cling nhu cua thi trdn Pong
Anh va cac xa Tién Duong, Uy No, dén ndm 2025 déu
c6 xu huéng ting cao (Bang 3, 4, 5, 6).

Hé s6 phat sinh CTRSH trén dia ban huyén qua
cac nam dugc trinh bay qua Bang 3.

Nhu vdy khéi lugng CTRSH tang 1én theo cac
ndm, giai doan 2020 - 2025 ting lén 12.527 tdn/nam
(tir 85.959,536 tdn/ndm dén 98.486,75 tdn/nam). Sau
5 nam, dan s6 huyén Dong Anh ting thém 22.442
ngudi. Dan s6 ting thém, nhu ciu trong tiéu dung
sinh hoat sé tang thém, ti d6 lugng rac thai phat sinh
ciing ting 1én doi hoi mdt yéu cau cép bach la can co
bién phdp quan ly cing nhu xt ly cu thé.
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Bang 3. Bang du bao lugng CTRSH phat sinh tai huyén
bong Anh dén nam 2025

Bang 4. Du bao déin s6 va tinh toan lugng CTRSH phat
sinh dén nam 2025 cua thi trin Pong Anh

Niam | Dans6 | Hé s6 phat Lugng Tong
(nguoi) | sinh CTRSH | CTRSH phat | lugng
(kg/nguoi/ | sinh (tdn/ CTRSH
ngay dém) | ngay dém) | (tdn/nam)
2020 | 399.162 0.59 235,505 85.959,536
2021 | 403.552 0.6 242,131 88.378,059
2022 | 407.991 0.61 248,875 90.839,388
2023 | 412.479 0.62 255,737 93.344,173
2024 | 417.017 0.63 262,72 95.893,071
2025 | 421.604 0.64 269,826 98.486,75

Bang 5. Du bao dan s6 va tinh toan lugng CTRSH phat
sinh dén nam 2025 cta xa Tién Duong

Nim | Dan s6 Hé s Lugng Tong lugng
(nguoi) | phat sinh CTRSH CTRSH
CTRSH phat sinh (tdn/nam)
(kg/nguoi/ | (tdn/ngay
ngay dém) dém)
2020 | 32.766 0,62 20,314 7414,9
2021 | 33.126 0,63 20,869 7617,4
2022 | 33.490 0,64 21,434 7823,4
2023 | 33.859 0,65 22,008 8033,1
2024 | 34.231 0,66 22,592 8246,4
2025 | 34.608 0,67 23,187 8463,4

Bang 6. Du bao dan s6 va tinh toan lugng CTRSH phat
sinh dén nam 2025 caa xa Uy N6

Nim | Dansd | Hé s6 phat sinh | Lugng Téng Niam | Dans6é | Hé so phat Lugng Tdng
(nguoi) | CTRSH (kg/ CTRSH lugng (nguoi) | sinh CTRSH | CTRSH phat | lugng
ngusi/ngay phat sinh | CTRSH (kg/nguai/ sinh (tdn/ | CTRSH

dém) (tdin/ngay | (tdn/ ngay dém) ngay dém) (tan/

dém) nam) nam)
2020 | 19.118 0,58 11,088 4047,2 2020 | 18.501 0,56 10,360 3781,6
2021 | 19.328 0,59 11,403 4162,3 2021 | 18.704 0,57 10,661 3891,4
2022 | 19.540 0,6 11,724 4279,4 2022 | 18.910 0,58 10,967 4003,3
2023 | 19.755 0,61 12,051 4398,6 2023 | 19.118 0,59 11,279 4117,1
2024 | 19.973 0,62 12,383 4519,9 2024 | 19.328 0,6 11,597 4232,9
2025 | 20.192 0,63 12,721 4643,3 2025 | 19.541 0,61 11,920 4350,8

4. Giai phap nang cao nang luc quan ly CTRSH
tai huyén Pong Anh

- Tang cuong xu ly vi pham hanh chinh trong linh
vic moi trudng doi véi cac doi tugng theo Nghi dinh
s6 45/2022/ND-CP ngay 7/7/2022 cua Chinh phu quy
dinh vé xt phat vi pham hanh chinh trong linh vuc
BVMT.

- Tang phu cip cho nhan vién v¢ sinh moi trudng
dé tao diéu kién t6t nhét cho ho thuc hién t6t cong tac
thu gom, van chuyén CTRSH.

- Cac giai phap vé tuyén truyén, nang cao y thtic
cong dong can dugc thuc hién thuong xuyén va ddy
manh. Huy dong toan b¢ luc lugng cac té chic doan
thé nhu: Thanh nién, héi phu nd, hoi ndong dan, hoi cyu
chién binh, hdi nguai cao tudi, té dan phé trén dia ban
tich cyc tham gia vao cong tac phan loai, thu gom rac
thai sinh hoat d€ dat hiéu qua cao nhit.

- Dua tiéu chi BVMT vao viéc danh gid gia dinh
van héa.

- Tai trién khai va ddy manh “Chuong trinh thu
gom, phan loai va xt ly rac tai nguén” da tting dugc
thuc hién nam 2021 trong ngudi dan trén khip dia
ban huyén.
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- Tang cudng cong tac dao tao, boi dudng kién
thtic quan ly CTRSH cho can bd cac cdp co s cua
huyén ndi chung va cac cdn bo chuyén trach néi riéng.

- Pao tao kién thtic cho cong nhan vé sinh moi
truong, nang cao ca vé so lugng lan chét lugng cta doi
ngl cong nhan thu gom.

- D€ dép ting véi lugng rdc thai gia tang trong
tuong lai, can ting thém s6 lugng xe thu gom, van
chuyén rac, cy thé: dén nam 2025, cin ¢ tdt ca 882 xe
ddy tay va 25 xe tai. M6i diém tap két c6 khoang 5 - 8
xe ddy tay. Xe tai di qua cac diém tap két va thu gom
rdc & bén phai dudng dua vé€ nha may xu ly rac tai
thon Ly Nhan, x4 Duc Tu véi tdn sudt 1 chuyén/ngay.

Bang 7. Bang tinh toan cac thong s6 thuc hién 3 xa nghién
ciu

STT Xa Lugng rac thu | S6xe | S8 SO
gom nam 2025 | ddy | xe | diém
(kg/ngay) tay | tai | tap két

1 | Thitrdn 23.187 76 2 2
bong Anh

2 |XaTién 12.721 42 1 6
Duong

3 |XaUyNo6 11.920 39 1 3




Dai véi 3 x4, thi tran nghién ctu ta dugc két qua nhu
trong Bang 7.

Nhu vay, theo tinh todn va so véi thuc té thi huyén
Doéng Anh da c6 du xe ddy tay song can bd sung thém
8 xe tai d€ dam bao s6 lugng ciing nhu chét lugng thu
gom. V& phia thi trdn Pong Anh, cin bé sung thém 16
xe ddy tay va 2 xe tai; xa Tién Duong b6 sung thém 1
xe tai ép chuyén dung; xa Uy N6 b6 sung 4 xe ddy tay
va 1 xe tai. Mdi xa cdn dam bdo tan suit thu gom ding
thoi gian 1a 1 ngay/lan.

5. Két luan

Qua qua trinh diéu tra, khao sat rac thai sinh hoat
tai thi trdn Déng Anh, xa Tién Duong va xa Uy No, dé
tai thu dugc mot s6 két luan sau:

- Lugng CTRSH phat sinh trén dia ban huyén
Dbong Anh la 235,505 tdn/ngay dém vdéi lugng rac thai
phat sinh binh quan theo dau nguei la 0,59 kg/ngudi/
ngay dém. Da s6 tai cdc dia phuong ma nghién ctu
dugc thuc hién, lugng rac thai phét sinh déu 16n hon
kha ning thu gom, xe ddy tay va xe tai chuyén dung

TAI LIEU THAM KHAO

1. By TNe&MT, 2019, Bdo cdo hién trang moi trudng quic gia
vé CTR.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

con thi€u va phan bé chua hgp ly, cac diém tap két
con it khién cong tac thu gom gap nhiéu khé khan.

- CTRSH tui cac nguon ho gia dinh la chi€ém nhiéu
nhdt, ngoai ra phai ké dén cac ngudn phat sinh ti cac
khu chg va dich vu thuong mai, co quan, trudng hoc...

- Thanh phan CTRSH da dang bao gom: Chat hiiu
co la cht yéu chiém gin 75%, cac hgp chat khac: Tui
ni long, nhya, gidy, vai, sanh st, kim loai va cdc chat
khéc.

- Cac x4, thi tran déu co lugng trang thiét bi va do
bao ho cho cac cong nhan nhung khong day da. Su
quan tam dén cong viéc con chua cao.

- Tan suét thu gom chua dam bao, thong nhit.
Cac dia phuong can thuc hién tan sudt thu gom giong
nhau la 1 ngay/lan.

- Nhan thtic va quan tam dén van dé quan ly,
BVMT néi chung va CTRSH néi riéng tai dia ban
huyén tuy c6 nhiéu thay ddi theo chiéu hudng tich cuc
nhung van chua toan dién. Moéi trudng van chua dugc
bao vé tét, rac thai chua dugc phan loai tai nguén mot
cach hop ly va hiéu qua nhu mong doim

2. Cong ty C6 phan Moi trudng dé thi Déng Anh, 2020, Bdo
cdo cong tdc qudn ly CTRSH trén dia ban huyén Dong Anh
2019 - 2020.

ANH DISTRICT, HANOI

ABSTRACT

ASSESSMENT OF HOUSEHLOD SOLID WASTE MANAGEMENT IN
DONG ANH TOWN AND TIEN DUONG, UY NO COMMUNES IN DONG

Dong Anh is a suburban district, located at the northern gateway of Hanoi capital. It is in the planning area

Nguyen Mai Lan*, Mai Huong Thao
Department of Environment, HUNRE

for industrial, urban, service and tourism development approved by the Government and the City and it is an
important traffic hub connecting Hanoi capital with the northern provinces. In which, Dong Anh town and
Tien Duong and Uy No communes are the most developed localities in the district with specific characteristics
related to political position and economic activities. Along with the economic growth of the studied localities
in particular and of the Dong Anh district in general, the problem of environmental pollution caused by
domestic waste is also increasing. Research shows that environmental management by specialized agencies in
the ward still reveals many limitations. In the district, the rate of garbage collection only reaches 85,6%, and the
waste treatment technology has not met the requirements of environmental sanitation. The issue of awareness
and interest in the management and protection of the environment in general and domestic solid waste in
particular in the district is still weak. The environment is still not well protected, classification activities at
source are unstable in the long term.
Key words: Management, dometics wastes, Dong Anh.
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NGHIEN CUU CAC YEU TO ANH HUGNG TGI TINH NANG
CO LY CUA BE TONG NHE COT NHUA XOP EPS

Phung Chi Sy, Vii Thanh Nam

V6 Hong Phong, Phung Anh Dtic
Nguyén Thanh Nhén, Tran Phuong Chién
Nguyén Pinh Chinh

0y

2)

TOM TAT

Bai bao trinh bay két qua khao sat cac yéu t6 anh hudng dén tinh nang co ly ctia bé tong nhe EPS, bao gom
ham lugng nhya phé thai EPS; ty 1é nudc/chat két dinh; ty 1é chat lién dién; ddc tinh nhua EPS (ty trong, kich
thudc). Két qua nghién ctiu cho thdy, dd bén nén khi ham lugng nhua EPS > 30% giam manh, d¢ hut nuéc
giam. Mat khac, v6i ham lugng nhua EPS 16n, cac nguyén vat liéu lién két yéu, bi phan tang. Véi ty 1€ nudc/
chét két dinh < 0.28, bé tong nhe EPS c6 do bén co ly dap ting yéu ciu ky thuét st dung; khi ty 1¢ nudc/chat
két dinh > 0.28, tinh cong tac (do chay lan) qua 16n, anh hudng dén thi cong va sy that thoat xi mang trong bé
tong. Vi ty 1é chat lién dién < 2%, do bén nén tang manh; khi ty 1é chat lién dién > 2% thi d bén nén khong
tang nhiéu. V6i kich thudc hat x6p EPS phé thai < 4 mm, tinh chét co ly bé tong giam theo d¢ ting kich thuédc
hat, tuy nhién van dam bao cho nhiing muc dich st dung d6i véi bé tong nhe EPS; lién két hat nhua EPS véi
thanh phén bé tong dugc dam bao, khong bi phéan tang, tach 16p. Khi ty trong hat nhua x6p EPS > 12,5 kg/m?,
do bén nén cé ting nhung kha it, tuy nhién, ty trong lai ting cao, khong dap ting yéu cau bé tong nhe < 1.500
kg/m?. Nhu vy, c6 thé xac dinh dugc diéu kién t6i uu khi phoi tron nhya EPS phé thai d€ san xuét bé tong nhe
nhu sau: Ham lugng nhya EPS la 30%; ty 1é nudc/chat két dinh la 0.28; ty 1é chat lién dién la 2%; kich thudc
hat nhuya x6p EPS phé thai la 4 mm; ty trong hat nhya x6p EPS 1a 2,5 kg/m’.

Tu khoa: Bé tong nhe, nhua xop EPS, tinh ndng co ly.

Nhan bai: 4/11/2022; Siia chiia: 14/11/2022; Duyét dang: 22/11/2022.

1. M6 dau

Nhua x0p EPS (Expanded Polystyrene- EPS), hay
con goi 1a mut x6p, la mot trong nhiing vat liéu nhua
dugc stt dung rat phd bién hién nay trong nhiéu linh
vic san xudt va doi song nhu vét liéu cach am, cach
nhiét, 16t chong va dap khi van chuyén hang hoéa, san
xudt bao bi, thung x6p, hop chta thiic an st dung mot
lan... Nhua x6p EPS sau khi st dung dugc thai bo buia
bai ra moi trudng dat, bai rac, song, kénh rach, bién,
dac biét1a & khu vuc ctia song, ven bién cac khu du lich.
Trong khi do, rat it ngusi thu gom loai mut x6p phé
thai nay dé€ tai stt dung.

Thoi gian qua da c6 nhiéu nghién ctu tai st dung
nhya x6p EPS chinh phdm va phé thai lam vat liéu cot
dé€ san xudt bé tong nhe trén thé gidi [1 - 4] va tai Viét
Nam [5 - 7]. Bé tong nhe dugc ting dung rong rai trong
cac cong trinh xay dung thudc nhiéu linh vuc khac

' Trung tam Cong nghé Moi truong (ENTEC)
2Vién Nhiét ddi moi trudng
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nhau dudi hai dang chu yéu la bé tong cach nhiét két
cdu va bé tong nhe két cau. Bé tong cach am, cach nhiét
két cdu co ty trong tii 400 kg/m® - 900 kg/m?, cuong do
chiu nén thuong thdp hon 15 MPa. Bé tong két cidu co
ty trong thdp hon 2.000 kg/m®, quy dinh vé mtic yéu
cau doi véi cuong do chiu nén phu thudc tiéu chuin
lién quan.

Tai Viét Nam, bé tong nhe chu yéu dugc nhin nhan
la loai vat liéu nhe, dap ting yéu ciu cach am, cach
nhiét, lam két ciu bao che va tdm lip ghép cho nha
khong kién ¢6. Viéc mé rong ting dung cac san phidm
nay nhu bé tong két cau trong cong trinh xay dung con
nhiéu han ché. Cac nghién ctiu vé bé tong nhe két cdu
chiu lyc c6t nhya x6p EPS véi ty trong tit 1.400 kg/
m? - 2.000 kg/m?, cudng do chiu nén 16n hon 20 MPa,
dap ting yéu ciu cua bé tong cho két ciu chiu luc, con
chua day du. Van con ton tai nhiing van dé can giai



quyét vé ly thuyét, cong nghé bé tdong ciing nhu danh
muc, pham vi 4p dung san phdm. Méi tuong quan, anh
hudng cta thanh phan vat liéu, tinh chat bé tong nén
dén tinh chat ctia bé tong nhe chua dugc lugng héa ro
rang. Do d6, nghién ctiu mot cach hé théng cac tinh
chét ctia bé tong nhe két cdu la can thiét, nhdm tao co
s khoa hoc dé€ tinh toan thiét ké két cau va ting dung
san phim trong thuc té.

Véi su ho trg kinh phi ctia S6 Khoa hoc va Cong
nghé tinh Pong Nai, Trung tam Cong nghé Moi trudng
(ENTEC) dang trién khai Dé tai“Nghién ciiu xii ly rdc
thdi nhya lam nguyén liéu phoi tron bé tong trong xdy
dung than thién vGi moi truong”.

Bai bao trinh bay két qua khao sat cac yéu t6 anh
hudng dén tinh nang co ly ctia bé tong nhe EPS, bao
gom ham lugng nhua phé thai EPS; ty 1é nudc/chat két
dinh; ty 1é chét lién dién; ddc tinh nhya EPS (ty trong,
kich thuéc).

2. Phuong phap nghién ctu

2.1. Nguyén vit liéu, héa chdt

- Nguyén liéu bé tong: Xi mdng st dung trong
nghién ctu la xi mang Nghi Son PCB40, dap ting yéu
cau ctia TCVN 6260:2009, c6 khoi lugng riéng 3,10 g/
cm’; d6 min (lugng sot trén sang 0,09 mm) 1,9 %; do
déo tiéu chuin 28,5 %; do 6n dinh thé tich 1,0 mm; thoi
gian bat dau dong két 130 phat; thoi gian két thuc dong
két 190 phut. Xi mang dat cudng d6 chiu nén 30,1 MPa
& 3 ngay tudi va 49,7 MPa & 28 ngay tudi. Cot liéu 16n
st dung trong nghién ctiu la da dam c6 kich thudc hat
16n nhat 20 mm.

- Cat xay dung, da dam 1 x 2, nuéc.

- Hat x0p PS: Hat x6p GPPS dugc ché tao tii hop
x0p phé thai. Ty trong 1,05 g/cm’; d6 bén kéo 35 - 59
N/mm? d6 bén nén 56 - 133 N/mm?.

- Chit phu gia lién dién do dé tai nghién ctu
ché tao trén co s Polyvinylacetate (PVA) két hop
Melaminformaldehyd (MF) va SiO,.

2.2. Phuong phdp kiém tra, ddnh gid tinh chdt bé
tong nhe
2.2.1. Ché tao mau thii nghiém
Mau tht nghiém dugc ché tao trong phong thi
nghiém theo TCVN 3015:1993 “Hon hgp bé tong ning
va bé tong nang - ldy mau, ché tao, bao dudng mau
thtt”. Khudn mau hinh 1ap phuong véi kich thude 150
x 150 x 150 mm dugc tao ra d€ do do bén nén; khudn
mau hinh tru chit nhat véi kich thudc 400 x 100 x 100
mm, dugc tao ra d€ do d6 bén udn; khudén mau hinh
tru tron véi kich thudéc D150 x H150 mm, dugc tao ra
dé do d¢ hut nudc; mau bé tong phdéi tron hat nhua x6p
EPS phé thai dugc duc thanh céc vién dé do dac, danh
gia tinh nang co ly ctia mau.

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

2.2.2. Phuong phdp thii nghiém

Phuong phap thti nghiém cdc chi tiéu co ly cua bé
tong dugc tién hanh theo cac tiéu chudn hi¢n hanh dang
dugc ap dung hién nay. D¢ bén nén dugc xac dinh theo
theo TCVN 3118:1993 - Bé tong ndng - Phuong phap
xac dinh cuodng do nén; do bén uon dugc xac dinh theo
TCVN 3119:1993 - Bé tong nang - Phuong phap xac
dinh cudng do kéo khi uén; do hut nude dugce xac dinh
theo TCVN 3113:1993 - Bé tong ndng - Phuong phap
xac dinh do hut nudc; dé khang mai mon dugc thuc
hién theo TCVN 3114:1993. T4t ca cdc mau do dugc
thuc hién tai Phong thi nghiém d¢ bén nhiét déi ctua
Vién Nhiét d6i moi trudng.

2.3. Gidi phdp ky thudt trién khai thuc nghiém
2.3.1. Xdc dinh don phdi liéu bé tong nén Mac 200

Don phdi liéu nén bé tong Mac 200 dugc xac dinh
v6i ham lugng thanh phan cho 1 m’ bé tong gom: Nudc
(195 1it), cat vang (0,466 m®), xi mdang (320 kg), da dam
(0,847 m*). Hat nhya x6p (EPS) tu rac thai dugc su
dung thay thé cho nguyén liéu da dam véi ham lugng
khéo st tti 10% - 55%, budc nhay 5% (10 mau).

2.3.2. M6 td cdc thi nghiém

Nhom thi nghiém 1: Nghién ctiu ty 1é thanh phén t6i
uu cua nudc, hat nhya x6p (EPS), phu gia va diéu kién
gia cong dé€ bé tong nhe c6 tinh nang t6t nhat dya trén
cd s6 bé tong Mac 200.

- Xéc dinh thanh phan bé tong chuin theo Mac 200
(thay thé da dam bang hat nhya x6p EPS tui rac thai).

- Khao sat ham lugng hat nhya x6p EPS theo thé
tich: Co dinh ty 1é nudc/xi mang theo ty 1€ t6i uu (0.28)
va khdo sat ham lugng hat x6p phé thai ti 10 - 55%.

- Khao sat sy thay d6i tinh chat bé tong nhe theo
ty 1é nudc/chat két dinh: C6 dinh ham lugng x6p 30%;
kich thudc hat x8p < 9 mm; thay d6i ty 1é nude/chat két
dinh tt 0.20 - 0.38.

- Khao sat ham lugng phu gia lién dién: C6 dinh
cac thanh phéan co ban da nghién ctiu va thay d6i ham
lugng phu gia tii 0,5 - 5%.

Nhoém thi nghiém 2: Két qua khao sat anh hudng ctia
kich thudc, ty trong hat x6p (EPS) dén chit lugng bé
tong nhe.

- Khéo sat kich thuéc hat nhya x6p EPS trong bé
tong nhe: Ty ¢ hat nhua x6p EPS (loai ty trong 12,5 kg/
m?) va ty 1¢ nudc/xi mang c6 dinh theo cic nghién ctiu
trén, kich thudc hat nhya x6p EPS thay d6i 1 - 80 mm.

- Khao sat ty trong hat nhya x6p EPS trong bé tong
nhe: Ham lugng nhua x6p EPS theo thé tich (loai ty
trong 12,5 kg/m?); ty 1é nudc/chat két dinh va kich
thudc hat nhya x6p EPS dugc ¢6 dinh theo cac nghién
ctiu trén; ty trong nhua x6p EPS thay déi ti 5,0 -27,5
kg/m’.
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3. Két qua va thao ludn

3.1. Nghién ciiu ty 1é thanh phdn téi vu ctia nudc,
hat nhua xop EPS, phu gia tdi tinh ning co ly ciia bé
tong nhe

3.1.1. Két qud khdo sdt ham lugng téi vu ciia hat
nhua x6p EPS ti rdc thdi nhua

Tién hanh 10 thi nghiém v6i ham lugng hat nhua
x0p EPS thay d6i tit 10 - 55%. Moi thi nghiém tao 3
mau bé tong nhe dé do tinh ning co ly: D6 bén nén
(Mpa); do bén uén (Mpa); do hut nudc (%). Két qua do
dac dugc trinh bay tai Hinh 1.

Ty trong bé tong nhe thay d6i kha 16n theo ty 1&
ham lugng hat nhua x6p EPS phé thai. V6i ham lugng
nhya x6p EPS < 25% thi ty trong ctia bé tong nhe 16n
(khoang 1.000 - 1.500 kg/m?); ham lugng nhua x6p EPS
ti 25 - 40% thi ty trong cua bé tong nhe khoang 800
- 1.000 kg/m* ham lugng nhua x6p EPS > 40% thi ty
trong ctia bé tong nhe thdp (khoang 500 - 800 kg/m?).

Do bén nén khi ham lugng nhya x6p EPS > 30%
sé giam manh, do hut nudc giam khi ham lugng nhya
x0p EPS ting 1én. Mat khac, v6i ham lugng nhua x6p
EPS 16n, cac nguyén vt liéu lién két yéu, bi phan ting.

3.1.2. Két qud khdo sdt ty 1¢ t0i uu ctia nudc/chdt
két dinh
Tién hanh 10 thi nghiém véi ty Ié nu6c/chat két dinh
thay déi tu 0,20 - 0,38% (C6 dinh ham lugng nhuya x6p
EPS 30%, kich thudc hat nhya x6p EPS < 9 mm). Moi
thi nghiém tao 3 mau bé tong nhe d€ do tinh ning co
ly: D6 bén nén (Mpa); d6 bén uén (Mpa); d6 hut nuédce
(%). Két qua do dac dugc trinh bay tai Hinh 2.

Khao sat ham luong hat x8p t8i uu Khao sat ham luvong nuéc

7.00 14.00

—&— D bén nén, Mpa —e— D5 bén nén, Mpa

6.00 \ 12.00
~N —@— D5 bén udn, Mpa

~
X 10.00
5.00 \\ —s—Do hutnuéc, %

—&— D3 bén udn, Mpa

#— D6 hat nwéc , %

PP e e = =

10 15 20 25 30 35 40 45 50 55 60
Ham lugng x8p, % thé tich

0.2 0.22 0.24 0.26 0.28 0.3 0.32 0.34 0.36 0.38 0.4
Ty 1& nwéc/chat két dinh, % thé tich

A Hinh 1. Két qud khdo sdt
ham lugng hat nhya x6p EPS
t6i vu

A Hinh 2. Khdo sdt t6i uu
ham lugng niidc

Vi ty 1é nudc/chat két dinh < 0.28, bé tong nhe ¢
dod bén co ly dap ting yéu cau ky thuat st dung, mac du
khi ty 1¢ nay tang thi tinh ning co ly cling giam theo.
Tuy nhién, khi ty 1&¢ nudc/chat két dinh > 0.28, tinh
cong tac (d6 chay lan) qua 16n, anh hudng dén thi cong
va su thit thoat xi mang trong bé tong.

Thay d6i ty 1é nudc/chat két dinh khong lam thay
d6i qua nhiéu do hat nudc, chu yéu anh hudng dén
tinh cong tac va thoi gian kho, d6 co ngdt cua bé tong.
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3.1.3. Két quad khdo sdt ham lugng t6i wu ctia phu

gia lién dién

Tién hanh 10 thi nghiém véi ty 1¢ phu gia lién dién
thay déi tu 0,5 - 5,0% (C6 dinh ham lugng nhuya x6p
EPS 30%; kich thudc hat nhua x6p EPS < 9 mm; ty 1é
nudc/chat két dinh la 0.28). Méi thi nghiém tao 3 mau
bé tong nhe d€ do tinh ning co ly: PO bén nén (Mpa);
do bén udn (Mpa); do hat nude (%). Két qua do dac
dugc trinh bay tai Hinh 3.

Vi ty 1€ chat lién dién < 2%, d bén nén ting manh.
Tuy nhién, khi ty 1é chét lién dién > 2% thi do bén nén
khong ting nhiéu.

3.2. Két quad khdo sdt dnh huéng cia kich thudc,
ty trong hat xop (EPS) dén chdt lugng bé tong nhe

3.2.1. Khdo sat kich thudc hat nhya xop EPS trong
bé tong nhe
Tién hanh 10 thi nghiém véi kich thuéc hat nhua
x0p EPS thay dd6i tii < 1 dén > 80 mm (C6 dinh ham
lugng nhua x6p EPS ty trong 12,5 kg/m*la 30%; ty 1é
nudc/chat két dinh la 0.28; ty 1¢ phu gia lién dién 2 %).
Mobi thi nghiém tao 3 mau bé tong nhe d€ do tinh nang
co ly: Bo bén nén (Mpa); do bén udn (Mpa); do hut
nudc (%). Két qua do dac dugc trinh bay tai Hinh 4.

Khéo sét ham lugng phu gia Khdo sat kich thudc hat

—e— D0 bén nén, Mpa
—#— D6 bén udn, Mpa
— D0 hit nwéc , %

—&— D5 bén nén, Mpa

—@— D0 bén udn, Mpa

0 10 20 30 40 S0 60 70 80

05 1 15 2 25 3 35 4 45 5 55 ) 3 .
Kich thuéc hat xop, mm

Ham lwong phuy gia, % thé tich

A Hinh 3. Khdo sdt t6i uu A Hinh 4. Khdo sdt kich thudc
ham ligng phu gia hat x6p t6i wu

Véi kich thuéc hat nhya x6p EPS phé thai < 4 mm,
tinh chat co ly bé tong giam theo d¢ ting kich thudc
hat, nhung van ddm bao cho nhiing muc dich st dung
doéi voi bé tong nhe, lién két hat nhua x6p EPS véi
thanh phan bé tong dugc dam bao, khong bi phan tang,
tach 16p.

Tuy nhién, khi kich thudc hat nhua x6p EPS ting >
4 mm, tinh ning co ly giam nhanh, lién két cac thanh
phén bi gidm dang ké, xuét hién sy phan ting véi cac
hat nhua x8p EPS néi lén trén, khong dap ting yéu cau
ky thuat st dung.

3.2.2. Khdo sdt ty trong hat nhua xop EPS trong
bé tong nhe

Tién hanh 10 thi nghiém véi ty trong hat nhua x6p
EPS thay déi tut 5,0 - 27,5 kg/m® (c6 dinh ham lugng
nhua x6p EPS 1a 30%; ty 1é nudc/chat két dinh 1a 0.28;



ty 1¢ phu gia lién dién 2 %; kich thudc hat 4 mm). M6i
thi nghiém tao 3 mau bé tong nhe d€ do tinh ning co
ly: B6 bén nén (Mpa); d6 bén uén (Mpa); do hut nuédce
(%). Két qua do dac dugc trinh bay tai Hinh 5.

Do bén nén tang nhanh, ty trong cta bé tong dap
ting 1.000 - 1.500 kg/m’. Khi ty trong hat nhua x6p
EPS > 12,5 kg/m?,do bén nén cé ting nhung kha it, tuy
nhién, ty trong bé tong lai tang cao khong dap ting yéu
cau bé tong nhe < 1.500 kg/m°.

Kh&o sat &nh hudng clia ty trong x3p

18.00

16.00

14.00

12.00
—&— D5 bén nén, Mpa

10.00 —&—D6 hat nuéce, %

0.00 =
5 7.5 10 125 15 175 20 25 25 275
Ty trong xop

A Hinh 5. Khdo sdt dnh hudng ciia ty trong hat nhva x6p EPS
phé thdi
3.2.3. Khdo sdt kha nang khdng mai mon

Vi cac thong s6 da xac dinh:

- Ty 1é thanh phan t6i uu ctia nudc, hat nhya x6p
EPS, phu gia

+ Ham lugng hat x6p: 30% (thé tich)

+ Ty 1¢ t6i uu ctia nudc/chat két dinh: 0.28

+ Ham lugng phu gia lién dién: 2%

Kich thudc, ty trong hat x6p (EPS)

+ Kich thugc: 4 mm

+ Ty trong: 2,5 kg/m’

b¢ khang mai mon dugc thuc hién theo TCVN
3114:1993 v6i 4 chu ky (600 m dudng mai), t6 hgp mau
goém 3 mau. Cong thic tinh

Két qua cho thay d6 mai mon H = (m,- m,)/F < 0.6
g/mm?*

Trong d6: m, = 320.760 g; m, = 290,772g; F=70.7
x 70.7 = 4998.49 mm?* = 49.98 cm’.

4. Két luan

Ty trong bé tong nhe thay d6i khd 16n theo ty 1é ham
lugng hat nhua x6p EPS phé thai. V6i ham lugng nhua
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x0p EPS < 25% thi ty trong bé tong l6n (1.000 - 1.500
kg/m?®); ham lugng nhya x6p EPS 25 - 40% thi ty trong
bé tong 800 - 1.000 kg/m?* ham lugng nhya x6p EPS >
40% thi ty trong bé tong thap (500 - 800 kg/m?).

Do bén nén khi ham lugng nhya x6p EPS > 30%
giam manh, d¢ hut nudc giam khi ham lugng nhua x6p
EPS tang lén. Mat khac, v6i ham lugng nhua x6p EPS
16n, cac nguyén vat liéu lién két yéu, bi phan ting.

Vi ty 1é nude/chat két dinh < 0.28, bé tong nhe cd
do bén co ly dap ting yéu cau ky thuat sti dung, mac du
khi ty 1é nay tang thi tinh nang co ly ciing giam theo.
Tuy nhién, khi ty 1& nudc/chat két dinh > 0.28, tinh
cong tac (d6 chay lan) qua 16n, anh hudng dén thi cong
va sy that thodt xi méang trong bé tong.

Thay ddi ty 1é nudc/chat két dinh khong lam thay
d6i qua nhiéu d¢ hat nudc, cha yéu anh hudng dén
tinh cong tac va thoi gian kho, do co ngoét ctia bé tong.

Vi ty 1é chat lién dién < 2%, d6 bén nén tang manh.
Tuy nhién, khi ty 1¢ chat lién dién > 2% thi do bén nén
khong tang nhiéu.

Véi kich thuéc hat nhya x6p EPS phé thai < 4 mm,
tinh chat co ly bé tong giam theo d¢ ting kich thudc
hat, nhung van dam bao cho nhiing muc dich st dung
doéi voi bé tong nhe; lién két hat nhya x6p EPS véi
thanh phan bé tong dugc dam bao, khong bi phan tang,
tach 16p.

Khi ty trong hat nhua x6p EPS > 12,5 kg/m?*, d¢ bén
nén c6 tang nhung kha it, trong khi do, ty trong bé tong
tang cao, khong dap ting yéu cau bé tong nhe < 1.500
kg/m’.

Nhu véy, c6 thé xdc dinh dugc diéu kién t6i vu khi
phoi tron nhua x6p EPS phé thai d€ san xuét bé tong
nhe nhu sau: Ham lugng nhya x6p EPS 1a 30%; ty 1é
nudc/chat két dinh la 0.28; ty 1é chat lién dién la 2%;
kich thudc hat x6p phé thai la 4 mm; ty trong hat x6p
la 2,5 kg/m>.

L&i cam on: Céc tdc gia bai bao xin chan thanh cam
on S& Khoa hoc va Cong nghé tinh Dong Nai da tai trg
kinh phi thuc hién Dé tai “Nghién ctiu xt ly rac thai
nhuya lam nguyén liéu phoi tron bé tong trong xay dung
than thién véi moi trudng”. Bai bao nay la moét phan
két qua nghién ctiu cua Dé tai néu trénm

3. Herki, B.A., J.M. Khatib, and E.M. Negim, Lightweight
Concrete Made from Waste Polystyrene and Fly Ash. World
Applied Sciences Journal 21 (9), 2013.

4. Babu, K.B., Performance of fly ash concretes containing
lightweight EPS aggregates. ~ Cement and Concrete
Composites, 2004. Volume 26 (6, August 200)

5. Nguyén Tién Dich va cdc CTV, Nghién citu sti dung vat liéu
nhe cho nha va cong trinh. Bdo cdo tong két dé tai Ma sé
RDN 06 - 01, Vién Khoa hoc Cong nghé Xay dung, 2004.
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ciiu cdc gidi phdp vat liéu ché tao va thi cong tudng panen ciia bé tong nhe tao réng bdng cot liu EPS dé sdn xudt
thay thé xdy gach trong cong trinh. Vién Vat liéu Xay dung, panel tudng va panel san ding cho cong trinh nha & ldp
2014. ghép. Science & Technology Development, 2010. 13 (K3).

RESEARCH OF FACTORS AFFECTING THE PHYSICO-MECHANICAL
PROPERTIES OF EPS PLASTIC LIGHTWEIGHT CONCRETE

Phung Chi Sy, Vu Thanh Nam, Vo Hong Phong, Phung Anh Duc
Environmental Technology Center (ENTEC)
Nguyen Thanh Nhan, Tran Phuong Chien, Nguyen Dinh Chinh

Institute of Tropicalization and Environment

ABSTRACT

This paper presents the survey results of factors affecting the physico-mechanical properties of EPS
lightweight concrete including EPS waste content, water/binder ratio, cross-linked additive ratio, EPS
properties (density, size). Research results show that the compressive strength when the EPS plastic content
> 30% decreases sharply, the water absorption decreases. On the other hand, with a large EPS plastic content,
the materials are weakly bonded and stratified. With the ratio of water/binder < 0.28 EPS lightweight concrete
has the physico-mechanical strength to meet the technical requirements for use, when the water/binder ratio
> 0.28 workability (flowability) is too large, that affect construction and loss of cement in concrete. With a
ratio of less than 2%, the compressive strength increases sharply, when the ratio of cross-linked additive >2%,
the compressive strength does not increase much. With the particle size of waste EPS < 4mm, the physic-
mechanical properties of concrete decrease with the increase in particle size, but still ensure for the purposes
of using EPS lightweight concrete, linking the EPS plastic with the components of the concrete is guaranteed,
not stratified, delaminated. When the density of EPS plastic particles > 12,5 kg/m?, the compressive strength
increases but is quite small, but the density increases, not meeting the requirements of lightweight concrete
< 1.500 kg/m’. Thus, the optimal conditions can be determined when mixing waste EPS plastic to produce
lightweight concrete as follows: EPS plastic content is 30%, water/binder ratio is 0.28, ratio of cross-linked
additive is 2%, the size of waste EPS plastic is 4 mm, the density of EPS plastic is 2,5 kg/m>.

Key words: Lightweight concrete, EPS plastic, physico- mechanical properties.
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KET QUA NGHIEN CUU KHOA HOC ‘é
VA UNG DUNG CONG NGHE

g

MOI LIEN QUAN CUA NHIET D0 VA SO LUGNG BENH NHAN
MAC MOT SO BENH LY TIM MACH THL!(‘)NG GAP NHAP VIEN
TAI BENH VIEN HUOU NGHI DA KHOA TINH NGHE AN

GIAI DOAN 2017-2021

Lé Thi Trang", Nguyén Thi Trang Nhung?
Tran Van Thanh®, Nguyén Thanh Lgi'
Nguyén Thi Ngoc Bich'

TOM TAT

d6i ctia nhiét do.
Tu khoéa: Nhiét do, bénh tim mach.

Su thay d6i cua nhiét do giy ra nhiing anh hudng tiéu cuc dén stic khoe con ngudi, lam ting nguy co mac
bénh doi véi ngudi gia, ngudi mac bénh tim mach, bénh hoé hdp, di Ging... Nghién ctu st dung thiét ké sinh
thdi nham mo6 t& méi lién quan gitia nhiét do va s6 lugng bénh nhan nhép vién do mac mét s6 bénh tim mach
thudng gdp. Két qua cho thdy c6 mdi quan hé yéu gitia s6 lugng bénh nhan nhép vién do mot s6 bénh ly tim
mach va nhiét do. Tinh Nghé An cin xay dung ké hoach cham séc stic khoe cho ngudi dan trudc nhiing thay

Nhan bai: 17/10/2022; Siia chiia: 24/10/2022; Duyét dang: 28/10/2022.

1. bat vin dé

Bién ddi khi hau ngay cang phitc tap, gy ra cic
hién tugng thoi tiét cuc doan va khé du doan. Nhiing
su thay d6i nay anh hudng tiéu cuc t6i stic khoe con
ngudi. Mot s6 nghién ctiu da chi ra moi lién quan gitia
su thay d6i nhiét d6 va bénh tim mach. Thay d6i nhiét
do trong thoi gian ngan cé thé lam ting nguy co mac
bénh tim mach; nguy co nhép vién do nho6i mau co tim
cdp tang 10% & nhiét do thap (19,0 °C) va tang 30% &
nhiét d6 qua thip (17,3°C). Khi nhiét d0 moi trudng
thay d6i thi nguy co nhép vién tim mach tang 2,8% doi
Vv6i tiép xuc lanh, 2,2% do6i véi ti€p xuc voi song nhiét
va 0,7% cho su gia tang nhiét do ban ngay (1 - 3).

Nghé An la nam trong vung khi hau nhiét déi gié
mua, chiu sy tdc dong truc ti€p cta gié mua Tay -
Nam kho va néng; gié mtia Pong Bac lanh va dm uét.
Nhiét do trung binh hang nam ti 23 - 24 °C. Su chénh
léch nhiét do gitia cac thang trong nam khd cao. Tu
nam 2015 - 2020, Nghé An ¢6 59 dgt ndng nong. Dang
chu y 1a dot nang nong kéo dai tit ngay 4 - 30/6/2019
vé6i nhiét do cao tu 38,5 - 41,5 °C, ngay 22/6 c6 mot

"' Trung tam Kiém sodt bénh tdt tinh Nghé An
2Trudng Dai hoc Y té cong cong Ha Noi
* Bénh vién Hitu nghi Da khoa tinh Nghé An

s6 noi cao hon 42 °C, nhiéu noi c6 nhiét do vugt méc
lich st (4).

Viét Nam c6 it nghién ctiu vé moéi lién quan gitia
nhiét d6 va s6 lugng bénh nhan nhép vién do bénh tim
mach. Riéng Nghé An chua c6 nghién ctiu nao vé vin
dé nay. Vivay, nhom nghién ctiu tién hanh nghién ctiu
vé mdi lién quan gitia sy thay d6i nhiét do va s6 lugng
bénh nhan nhép vién do mac mot s6 bénh ly tim mach
tai Nghé An trong giai doan 2017 - 2021.

2. Phuong phap nghién ctiu

2.1. Déi tugng nghién ciiu

Déi tuong nghién ciiu: Bénh nhan mac bénh tim
mach diéu tri tai Bénh vién hiiu nghi da khoa tinh
Nghé¢ An.

Tiéu chi lya chon: Bénh nhan mac bénh ly tim mach
dugc ma hoa bang hé théng ma bénh tat ICD 10 bang
ma bénh. Cu thé: bénh ly tang huyét ap (110-115), hoi
chiing dong mach vanh (120 véi 125), nhéi méu co tim
cdp (I21) va suy tim (I50) c6 dia chi thuong tra trén
dia ban tinh Nghé An nhép vién tai Bénh vién hiiu
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nghi da khoa tinh Nghé An tii ngay 1/1/2017 dén ngay
31/12/2021.

2.2. Phuiong phap nghién ciiu
St dung thiét ké nghién ctiu sinh thai theo chudi
thoi gian.
2.3 Xur ly va phan tich sé liéu
S6 liéu dugc trich xudt tii phan mém quan ly bénh
vién sang file Microsoft Excel, s0 liéu thai tiét dugc téng
hop sang file Microsoft Excel sau dé dugc lam sach va
tién hanh phan tich trén phan mém thong ké STATA
phién ban 16.0.
2.4. Dao diic nghién citu
Nghién ctiu da dugc Hoi dong Dao diic truong
Dai hoc Y t€ cong cong thong qua theo Quyét dinh s6
436/2021/YTCC-HD3 ngay 14/12/2021. Nghién ctiu
chi thu thap cac thong tin co ban ctia bénh nhén, khong
tién hanh can thiép va khong tac dong dén diéu tri. Cac
thong tin ca nhan dugc git bi mét va chi phuc vu cho
muc dich nghién ctiu.

3. Két qua nghién ctu

Trong téng s6 30.946 ca nhép vién, nam gidi cd
15.431 ca (chiém 50,6%) va nii gi6i la 15.065 ca (chiém
49,4%). Trong hoi chling dong mach vanh man va nhoi
mau co tim cdp thi nam giéi ¢ s6 lugng nhép vién
nhiéu hon nt gidi (53,13% so véi 46,87% va 60,33%
so v6i 39,67%); ngugc lai tai nhom bénh ting huyét
ap va suy tim thi ni giéi c6 s6 lugng nhép vién nhiéu
hon nam gidi (56,78% so v6i 43,22% va 54,12% so v6i
45,88%).

S6 lugng bénh nhén c6 do tudi 16n hon hodc bang
65 tudi chiém hon 56% téng s6 bénh nhan nhap vién
(hoi chiing dong mach vanh man 56,19%; nhdi mau
co tim cap 65,54%; suy tim 60,55% va ting huyét ap la
61,82%).

C6 moi tuong quan nghich bién gitta nhiét do trung
binh thang va s6 lugng bénh nhan nhéip vién do mac
mot s6 bénh ly tim mach thuong gdp véi hé s6 tuong
quan Spearman la r = -0,069 (p<0,05).

2z r=-0,069; p=0,003 |
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Chung Nam Nit
@ < 65 tudi > 65 tudi ==@=— Nhiét d6 trung binh

A Biéu dé 1. Méi tuong quan gidia nhiét do trung binh thdng
va s0 ca nhdp vién tai Bénh vién hitu nghi da khoa tinh Nghé
An, giai doan 2017-2021
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A Biéu do 2. Méi tuong quan gitia nhiét d trung binh thdng
va s6 ca nhdp vién tai Bénh vién hitu nghi da khoa tinh Nghé
An, giai doan 2017-2021

C6 moi tuong quan nghich c6 y nghia thong ké gitia
nhiét do trung binh thang va s6 lugng bénh nhan nhap
vién do ting huyét ap, nhoi mau co tim cép, suy tim véi
hé s6 tuong quan Spearman lan lugtlalar =-0,096,r =
-0,062, r = -0,145 (p<0,05).

C6 mdi tuong quan thudn c6 y nghia thong ké gitia
nhiét do trung binh thang va s6 lugng bénh nhan nhap
vién do hoi ching dong mach vanh man véi hé s6
tuong quan Spearman la r = 0,053 (p<0,05).

4. Ban luan

Hién nay, bénh ly tim mach dang dan tr6 thanh ganh
nang cho xa hoi, kéo theo nhiéu hé luy trong doi song.

Bang 1: S6 ca nhap vién do miac mét s6 bénh tim mach thudng gip tai Bénh vién hitu nghi da khoa tinh Nghé An, giai

doan 2017-2021

Gié6i tinh Tdng Tang huyét ap H¢i ching dong | Nhoi mau co tim Suy tim
mach vanh man cap
n % n % n % n % n %

Tong cong 30496 100 3091 100 10202 100 5412 100 11791 100
Nam 15431 50,6 1336 43,22 5420 53,13 3265 60,33 5410 45,88
Ni 15065 49,4 1755 56,78 4782 46,87 2147 39,67 6381 54,12
< 65 tubi 12167 39,9 1180 38,18 4470 43,81 1865 34,46 4652 39,45
> 65 tudi 18329 60,1 1911 61,82 5732 56,19 3547 65,54 7139 60,55
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Két qua nghién ctiu ganh nang bénh tat toan cdu nam
2019 cho thdy, tong s6 ca bénh tim mach pho bién tang
gan gip doi ti 271 triéu nam 1990 1én 523 triéu vao
nam 2019, va s6 ca tli vong do bénh tim mach ting déu
dan ti 12,1 triéu vao nam 1990, dat 18,6 triéu vao nam
2019. Xu hudéng toan cau doi véi s6 nam song dugc diéu
chinh theo khuyét tat va s6 nam song bi mat cling tang
dang ké va s6 ndm song véi khuyét tat da ting gdp doi
tt 17,7 triéu 1én 34,4 triéu trong khoang thoi gian do (5).
Tai cac nudc dang phat trién ty 1¢ bénh tim mach dang
ngay cang tang cao trong d6 c¢d Viét Nam. Chi phi kham
va chita bénh tim mach da tré thanh ganh ndng kinh té
cho xa hoi. Tai Hoi nghi tim mach Viét Nam dugc t6
chtic vao ndm 2017, cac chuyén gia cho biét, moi nam
c6 khoang 200.000 ngudi tti vong do cac bénh tim mach,
cao hon ca s6 tl vong do ung thu. Bénh tim mach hién la
mot trong nhiing nguyén nhan gay tii vong hang dau va
s6 ngudi mac cin bénh nay & lda tudi tré ngay cang tang
(6). Trong giai doan 2017-2021, trong s6 30.496 ca nhap
vién do bénh ly tim mach, nhiéu nhat la suy tim (11.791
ca), tiép theo 1a hdi chting dong mach vanh man (10.202
ca), nh6i mau co tim cip (5.412 ca) va thap nhit la tang
huyét ap (3.091 ca).

S6 bénh nhan c6 bénh tim mach nhap vién véi do
tudi > 65 tudi chiém hon 56% do tudi cang cao thi nguy
co mac bénh va muc do bénh tim mach tang 1én. Nghién
ctu cta Jyoti Lugun va cdng su vé cac yéu t6 nguy co
méc bénh tim mach tai Jharkhand - An Do cho két quéa
tuong tu la & do tudi trén trén 40, ty 1¢ mac bénh tim
mach sé tang 1én (7). Nghién ctiu ctia Sarink vé€ cac xu
hudéng vé ty 1é méic bénh tim mach theo d¢ tudi va gisi
tinh tai Tay Uc cing cho két qud tuong ty la phan 16n
bénh tim mach xdy ra & ngudi 16n tudi (8). Cang 16n
tudi, cac yéu t6 nguy co bénh ly tim mach cang ting dan
theo tudi, hoat dong ctia tim cang kém hiéu qua. Thanh
tim day lén, cac dong mach xo cting, khién cho qua trinh
bom mau cling trd nén kho khén, dé 1a ly do vi sao nguy
co mac bénh tim mach gia tang theo tu6i.

Nghién cttu sti dung hé s6 tuong quan Spearman dé
danh gia mdi lién quan gitia nhiét do va s6 lugng bénh
nhan nhép vién. Két qua cho thdy, s6 lugng bénh nhan
mac mot s6 bénh ly tim mach nhap vién va nhiét d6 co
mdi quan hé yéu.

* Moi lién quan gitia nhiét do va so lugng bénh
nhéan nhdp vién do tang huyét ap
Két qua nghién ctiu chi ra rang, gitia s6 lugng bénh
nhin nhap vién do bénh tang huyét ap voéi nhiét do
trung binh thang c6 moi tuong quan nghich bién c¢6 y
nghia thong ké véi hé s6 tuong quan Spearman la r =
-0,096 (p = 0,0000). Két qua nay tuong tu véi két qua
cua nghién ctiu vé nhiét do ngoai trdi va duy tri nhiét do
lién quan dén huyét ap 6 438.811 ngudi l6n Trung Quoc
cua Shuojia Wang va cong su la nhiét do ty 1¢ nghich véi
huyét ap (9).

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

* Méi lién quan gita nhiét do va so lugng bénh
nhan nhdp vién do hoi chiing dong mach vanh man
Nghién ctiu cho thdy c6 méi tuong quan thudn cé
y nghia thong ké gitia s6 lugng bénh nhan nhép vién
trung binh thang véi nhiét do trung binh thang véi hé
s0 tuong quan Spearman la r = 0,053 (p = 0,024 < 0,05).
Két qua nghién ctiu cia Lampouguin Bayentin va cdng
su cho thay, hau hét cac khu vuc ctia Quebec, nhiét do
lanh trong nhiing thang mua dong va nhiing dot nong
trong nhiing thang muia he ¢6 lién quan dén viéc tang ty
1¢ nhap vién hang ngay cho bénh tim thiéu mau cuc b
1én t61 12% nhung cling cho thay nguy co giam & mot s6
khu vuic. Nguy co nhéap vién cao hon doéi véi nam gisi va
phu nii tii 45 - 64 tudi va thay déi theo khong gian (10).

* Moi lién quan gitia nhiét do va s6 luong bénh
nhadn nhdp vién do nhoi mdu co tim cdp
Két qua nghién ctiu chi ra ¢6 méi tuong quan nghich
bién c6 y nghia thong ké gitia s6 lugng bénh nhan nhap
vién trung binh theo thang véi nhiét do trung binh thang
v6i hé s6 tuong quan Spearman la r = -0,062 (p = 0,008).
Két qua nay tuong tu véi két qua nghién ctu tai mién
nam Brazil, trong giai doan 2009-2018 cho thay c6 moi
tuong quan nghich cé y nghia gitia nhiét do va s6 lan
nhép vién nho6i mau co tim cip (11). Nghién ctiu ctia tac
gia Pang thi Anh Thu va cong su cho thiy c6 moi tuong
quan nghich bién gitia nhap vién do nhé6i mau co tim
cdp va nhiét do & viing duyén hai Bac Trung bo (12).

* Moi lién quan gitia nhiét do va so lugng bénh

nhdn nhdp vién do suy tim

Két qua nghién ctiu chi ra c6 méi lién quan nghich
bién c6 y nghia thong ké gitia s6 lugng bénh nhan nhép
vién trung binh theo thang véi nhiét d¢ trung binh thang
v6i hé s6 tuong quan Spearman la r = -0,145 (p=0,0000).
Tuong tu v6i két qua nghién ctu cta Israel Gotsman,
nghién ctiu ctia CN Nganou-Gnindjio va cong su la co
moi tuong quan tuyén tinh nghich bién gitia nhiét do
hang thang va ty 1é nhap vién do suy tim (13) (14).

Nghién ctiu ctia nhém c6 han ché la st dung nhiing
s6 liéu da c6 nén co6 nhiing sai s6 ctia hé thong ghi nhan
tinh trang bénh nhén va théng tin ca nhan ctia d6i tugng
nghién ctu. Tuy nhién, nhém nghién ctu gia dinh
nhiing sai s6 nay la ngau nhién nén khong anh hudng
dén két qua nghién ctu.

5. Két luan

Két qua nghién ctiu ciia nhom tai Bénh vién hitu nghi
da khoa tinh Nghé An da chi ra sy lién quan it hay nhiéu
gitia bién ddi nhiét do trong nam véi s6 lugng bénh
nhan nhép vién do mic mot s6 bénh tim mach. Sy lién
quan nay c6 thé dugc tham khéo cho viéc hoan thién
chinh sach va phuong phap theo doi, chdn doan va diéu
tri nhiing bénh nhan bi bénh tim mach & Nghé An, mot
vung ¢ nhiing dic diém khi hau khac biét so véi cic
vung khac ¢ Viét Namm
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RELATIONSHIP OF TEMPERATURE AND THENUMBER OF PATIENTS
WITH SOME CARDIOLOGY DISEANSES UNDERSTANDED AT NGHE
AN GENERAL HOSPITAL, 2017-2021

Le Thi Trang', Nguyen Thi Trang Nhung?, Tran Van Thanh’, Nguyen Thanh Loi', Nguyen Thi Ngoc Bich'
" Nghe An Center for Disease Control

? Ha Noi University of Public Health

* Nghe An General Hospital

ABSTRACT

The change in temperature causes negative effects on human health, increasing the risk of diseases for
the elderly, people with cardiovascular disease, respiratory disease, allergies. The study used a time-series
ecodesign to describe the relationship between temperature and the number of patients hospitalized for some
common cardiovascular diseases. The results showed that there is a weak relationship between the number of
patients hospitalized for some cardiovascular diseases and temperature. Nghe An province needs to develop a
health care plan for the people against changes in temperature.

Key words: Temperature, cardiovascular disease.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

NGHIEN CUU DIEU KIEN NUOI THICH HGP CHO THU HOI
SINH KHOI TU CHUNG LACTOBACILLUS ACIDOPHILLUS

1)

Nguyén Thi Phuong Mai, Nguyén Nhu Yén
Hoang Ngoc Hién, Nguyén Lan Anh

TOM TAT

Lactobacillus acidophillus dugc biét dén la mot chiing vi khuén 1én men lactic va sinh t6ng hgp cac chat
khéng khudn dé tic ché€ mot s6 loai vi khudn gay bénh trong hoat dong chan nudi, nudi trong thuy, hai san.
Viéc sti dung cac ngudn thtic an c6 chia khang sinh khong hiéu qua ma con anh hudng dén moéi trudng chan
nudi va nudi trong thiy, hai san. Vi thé, 4p dung bién phap sinh hoc trong st dung cac chung vi khuan c¢6 loi
lam nguén probiotic viia c6 kha nidng d6i khang véi vi khudn gay bénh, viia ting cudng tinh bén viing trong
moi trudng nuodi trong thuy san. Muc tiéu cia nghién ctiu nham danh gia kha nang sinh trudng, phat trién ctia
vi khuén Lactobacillus acidophillus trong diéu kién nudi cdy khac nhau d€ thu héi nguén sinh khoéi 16n trong
moi trudng t6i uu. Két qua cho thdy, vi khuén Lactobacillus acidophillus sinh trudng tét nhat & diéu kién dinh
dudng cé nguon glucose 1,5% va nguon pepton 1% véi hiéu sudt thu hoi sinh khéi dat 0,7 (g/1) trong 72h nudi
cdy. Khi t6i uu trén cac diéu kién moi truong nudi cdy & pH 6, nong dé mudi 0,5%; nhiét do nudi cdy 35°C va
t6c do lac 50 vong/phit, sinh khoi vi khudn dat cao nhat 0,93 (g/1). Lactobacillus acidophillus dugc thi nghiém
nudi cdy trong moi truong nudi tom siéu tham canh cho théy, téc do phat phién cta vi khuin van duy tri t6t
trong 120h. Chung Lactobacillus acidophillus c6 thé dugc st dung lam nguén sinh khdi cho san xudt probiotic
1a huéng phat trién méi truong bén viing trong nudi tréng thuy, hai san.

T khoa: Lactobacillus acidophillus, sinh khoi, diéu kién nudi cdy, nudi tom siéu tham canh.

Nhan bai: 14/11/2022; Siia chiia: 21/11/2022; Duyét dang: 25/11/2022.

1. Dat vin dé vi khudn gay ra [4], kich thich hé mién dich tu nhién

Trong chin nudi va nudi tréng thiy san trudc day [10]. Mot s6 loai vi khuén Lactobacillus sp dugc phan

ngudi ta thuong dung cac chit khang sinh dé phong va
tri bénh cho gia suc, gia cam, tom, ca... Viéc st dung
khang sinh su6t thoi gian dai da dé lai nhiéu hau qua
khoéng mong mudn nhu su khang thudc ctia vi khuin
hodc r6i loan hé vi sinh vat duong rudt. Nghiém trong
hon, sy ton du khang sinh trong thit gia stc, gia cam va
thiy, hai san anh hudng dén chat lugng thit, giam gia
thanh san phdm. Diéu nay khong nhiing tac dong tiéu
cuc dén nang suit thu hoach ma con gay ra nhiing anh
hudng xau cho moi trudng sinh thai [5].

Vi khuén Lactobacillus acidophillus dugc biét dén
1a mot loai vi khudn lactic, c6 kha nang san sinh ra axit
htiu co, hydrogen peroxide, diacetyl, thanh phan khang
ndm (axit béo, phenyllactic axit) va mot s6 bacteriocin
c6 kha nang tic ché vi khudn gay bénh [7]. Vi khuén
L. acidophilllus dugc stt dung rong rai trong cac ché
phdm sinh hoc trén ngudi va vat nudi, nhdm kich thich
hé thong tiéu hoa, phong trti mot s6 bénh tiéu hoa do

*Khoa Moi trudng, Trudng Dai hoc TN&MT Ha Noi

lap, danh gia kha nang tc ché, dé khang v6i mot s
vi khudn gay bénh. Theo nghién ctiu cua Trinh Hung
Cuong (2011) va cs da phéan lap ching Lactobacillus
sp [5] c6 kha nédng tic ché dugc Vibrio sp.. Nguyén Thi
Trac Linh va ctv,, (2017) danh gia cac ching vi khuidn
lactic LABI, LAB2, LAB5 khong nhiing phat trién va
duy tri tot trong dudng rudt ctia tom thé ma cac chung
nay sau khi phdi tron vao thtic an 6 méat do 10° CFU/g
thtic dn, cho an lién tuc 7 ngay thi ty 1é tom sdng cao tli
trén 70% sau khi tom thé chin trang bi nhiém bénh boi
vi khuén Vibrio parahaemolyticus (VP-AHPND) [9].

banh gia kha nang sinh truéng ctia vi khudn
Lactobacillus acidophillus trong cac diéu kién moi
truong khac nhau nham thu héi sinh khéi 16n, phuc vu
cho sin xuét ché phdm probiotic, gép phan giam thiéu
6 nhiém moi trudng trong nuodi trong thay, hai san.

Chuyén dé IV, thang 12 nam 2022 | 81



¢ Méi trusng

2. Vat liéu va phuong phap nghién ciiu
2.1. Vat liéu nghién ciiu
* Chung vi sinh vat
Chung vi khudn Lactobacillus acidophillus la nguén
vi khudn trong by suu tdp cta Phong thi nghiém,
truong Dai hoc Bach Khoa Ha N¢i. Cac chung dugc
tuyén chon, danh gid hoat tinh va tang sinh & moi
truong khac nhau tai Phong thi nghiém Khoa Moi
truong, trudng Pai hoc TN&MT Ha Noi, phuc vu cho
nghién ctiu nay.
* Nudc nudi tom dugc ldy ¢ huyén Quynh Luu,
tinh Nghé An
- NN1: Xa An Hoa, huyén Quynh Luu, tinh Nghé
An. Toa d6: 19,11473 °B; 105,67897 °D.
- NN2: Xa An Hoa, huyén Quynh Luu, tinh Nghé
An. Toa d6: 19,11450 °B, 105,67882 °D
* Moi trudng nudi cdy
- Moi truong MRSA: Pepton 10 (g/1); cao ndm men
5 (g/1); cao thit 10 (g/1); glucoza 20 (g/1); K. HPO, 2 (g/1);
CaCoO, 5 (g/1); CH,COONa 5 (g/l); triamoni citrat 2
(g/l); MgSO, .7H,0 0,58 (g/1); MnSO, .4H,0 0,28 (g/1);
tween 80 (1 ml); thach 15 (g/1); nudc cat viia du 1 (lit);
pH 7. Hap thanh trung 6 121°C trong 30 phit, d€ nguoi.
Tiép theo, ciy 6ng gidng goc vao cac binh tam giac 250
ml r6i dem nudi & 35°C véi téc do lac 120 vong/phut,
trong 24 - 48h. Quan sat sinh khéi bang mat thuong.

2.2. Phuong phdp nghién ciiu

2.2.1. Xdc dinh kha ndng thu hoi sinh khoi

Vi khuén Lactobacillus acidophillus dugc nuéi cdy
lic trong binh tam gidc 250 ml c¢6 chtta 100 ml moi
truong long MRS trong 24 - 48h, téc do lic 200 vong/
ph1'1t trong phong thi nghiém. Mat d¢ té bao dugc do &
(10D, tuong duong véi 0,3 g/1) [1].

600
2.2.2. DBanh gia dnh hudng ctia moéi trudng nudi

cdy dén thu hoi sinh khoi

Chung Lactobacillus acidophillus dugc nudi cay
trong binh tam giac 250 ml cé chda 100 ml moi truong
dich thé MRS. Xac dinh sinh khéi cta vi khuin & cic
nong do glucose khac nhau (1%; 1,5%; 2%; 2,5%; 3%);
nong do pepton thay déi tu 0,5% - 1,5%; dai nhiét do
ttt 20°C - 50°C c6 anh hudéng dén toc do ting trudng
ctia vi khudn trong méi trudng nudi cily 6 téc do lac tu
10 vong/phut - 120 vong/phut. Kha nang thu hoi sinh
khéi ctia vi khudn dugc danh gid trong 72h nuoi ciy
lién tuc.

Thi nghiém dugc tién hanh 3 lan, két qua la trung
binh ctia 3 tht nghiém doc lap.

2.2.3. Danh gid dnh hudng ciia pH va do mdn dén
thu hoi sinh khoi
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Cdy chung vi khudn vao dung dich nudi cdy MRS
da dugc chudn bi san va diéu chinh pH bang HCl hoac
NaOH dé dat cac gia tri pH tti 6 - 8, nudi cdy lac & 30°C.
binh ky sau 24h 14y mau dé€ danh gia kha nang thu hoi
sinh khoi.

Do min dugc xac dinh bang cach ciy chung vi
khudn vao dung dich nudi cdy MRS ¢6 b6 sung NaCl
da dugc chudn bi san véi cac ndng dd6 muoi khac nhau
tt 0,5%; 1%; 1,5%; 2%; 2,5% va 3%. Dinh ky sau 24h lay
mau dé danh gia kha nang thu hoéi sinh khoi.

2.2.4. Phuong phdp xit ly so liéu

S6 liéu sé dugc phan tich dudi dang mo ta dinh
lugng thong qua cac biéu d6, bang bi€u. Phan mém
EXCEL dugc st dung dé luu trii, tong hgp va phan tich
s6 liéu.

3. Két qua va thao luan

Lactobacillus acidophillus dugc biét dén la ching
mang ddy du dédc tinh probiotic, c6 kha nang sinh
cac enzyme ngoai bao (P - galactosidase, cellulase,
protease), sinh trudng t6t & 37°C, c6 kha nédng tic ché
mot s6 vi khudn giy bénh duong rudt va kho khang
rong tii dich nudi cdy; chiu dugc néng d6 mudi cao; c6
thé ton tai tét trong diéu kién khic nghiét cua da day,
rudt; bam dinh t6t vao cac té bao biéu mo rudt va nhay
cam v6i mot s6 loai khang sinh nhat dinh [6]. Do do,
viéc nghién ctu céc diéu kién thich hgp nham thu hoéi
sinh khoi cao 1a can thiét, phuc vu cho coéng tac san
xudt thiic an gia stc va nuoi trong thuy, hai san.

3.1. Ddnh gid dnh hudng cua glucose va pepton
dén thu héi sinh khoi ti Lactobacillus acidophillus

3.1.1. Anh hudng ciia nong @6 glucose

Glucose la ngudn cac bon can thiét d6i véi qua trinh
sinh trudng va phat trién cta vi khuén Lactobacillus
acidophillus. Glucose la nguén cac bon dugc st dung
dé chuyén hoa nang lugng té bao nhanh. Tién hanh
danh gid kha ndng sinh trudng, phat trién cta vi khuin
trén moi trudng c6 bd sung ndng do glucose thay doi
ti 1% - 3% trong 72h nuoi cdy. Két qua dugc thé hién
trong Hinh 1.
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A Hinh 1. Anh hudng ciia nong do glucose dén kha ning
thu héi sinh khoi tir Lactobacillus acidophillus



Két qua Hinh 1 cho thdy, sau 24h nu6i cdy, kha nang
tang trudng cao nhat chiing Lactobacillus acidophillus
dat dugc 6 ndng do glucose 3% vdi sinh khoila 0,43 (g/1),
tang gp 0,12 14n so véi sinh khoi tai nong do glucose
2,5% cuing thoi diém. O céc thoi diém tiép theo, téc do
tang truéng vin 6n dinh, cu thé: O néng do glucose
1,5% sau 72h nuoi cdy, téc do tang trudng dat cuc dai
v6i sinh khoi dat 0,55 (g/1), lugng sinh khoi ting gap
1,53 l4n so v6i nong do glucose 3% va gép 2,6 1an so véi
glucose 1,5%. Vay nong do glucose 1,5% la mai truong
thich hgp cho su phat trién ctia vi khudn Lactobacillus
acidophillus. Truong hgp néng do glucose cao cé thé
lam cho d¢ nhét trong moi trudng ting cao, khién cho
vi sinh vét chét nhanh, dan dén sinh khéi tang, nhung
tang khong dang ké.

3.1.2. Anh hudng ctia nong do pepton

Trong moi truong MRS, pepton la nguén cung cap
nito cht yéu cho sinh trudng va phat trién ctia vi khuén.
Tién hanh khao sat anh hudng ctia ndong do pepton
(0,5% - 1%) dén qua trinh sinh truéng va phat trién ctia
chting Lactobacillus acidophillus. Két qua dugc trinh
bay trong Hinh 2.
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A Hinh 2. Anh hudng ciia nong do pepton dén khd ning
thu hoi sinh kho tii Lactobacillus acidophillus

Két qua cho thdy, & nong do pepton 0,5% cho sinh
khoéi dat cao nhat 0,44 (g/l), gdp 3,2 1an so vé6i nong
do pepton 1,5% sau 24h nudi cdy. Sau 72h nudi cay,
vi khudn Lactobacillus acidophillus phét trién khon
dong déu tai cac nong do pepton khac nhau. Cu thé: G
nong do pepton 0,5%, ting trudng va phat trién cua vi
khuédn kha dong déu, sinh khdi dat gid trj tit 0,44 (g/1)
- 0,63 (g/1); ddu hiéu cham dugc thé hién ro nét nhat &
nong do pepton 1,25%. Vay, ndong do pepton dugc lua
chon cho nghién ctu tiép theo la 1%, tuong duong véi
lugng sinh khéi thu hoi dugce dat 0,7 (g/1).

3.2. Ddnh gid anh huéng cia cdc diéu kién nudi
cdy dén thu hoi sinh khéi ti Lactobacillus acidophillus
3.2.1. Anh hudng ciia pH

Vi khuén Lactobacillus acidophillus dugc nudi ciy
trong moi truong MRS ¢6 b6 sung NaCl 1,5% va diéu

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

chinh pH bang HCl hodac NaOH dé dat dén cac gia tri
pH 6; 6,5;7; 7,5 va 8. Nudi cdly lac 6 35°C trong 72h, tién
hanh do OD_ dé x4c dinh sinh khoi ctia vi khudn. Két
qua chi ra trong Hinh 3.
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A Hinh 3. Anh huéng ciia pH dén khd ndng thu héi sinh khéi
tt Lactobacillus acidophillus

Két qua Hinh 3 cho thay, sau 24h nuoi cdy, toc do
sinh trudng va phat trién cta vi khudn thay d6i khong
dang ké. Nhin chung, Lactobacillus acidophillus phat
trién t6t trong khoang pH tui 6 - 7.5, sinh khéi dat tu
0,42 (g/l) - 0,54 (g/1). Sau 48h nudi cdy, téc do ting
trudng cta vi khuén thay ddi, dat gid tri cuc dai 6 pH =
6 v6i gia tri sinh khai dat 0,75 (g/1), ting gip 1,3 lan &
24h. Sau 72h nudi cdy, toc do tang trudng ctia vi khudn
Lactobacillus acidophillus giam. Piéu nay cho thay L.
acidophillus phét trién t6t trong moéi trudng nudi cdy
c6 gia tri pH 6. Két qua nay kha tuong dong véi cac
nghién ctiu ctia Yang va cs., (2018) & diéu kién pH toi
uu cho vi khudn LAB phat trién la 6,2 [4].

3.2.2. Anh hudng ciia nong do mudi

Theo cac nghién ctu cho thay, cac chung vi khuin
lactic nhu L. acidophillus ¢6 kha nang phat trién trén
modi truong nudi cdy b6 sung mudi sé tao ra mot lugng
chét khang khudn bacteriocin cao, c6 thé tic ché cac
vi khudn gay bénh khi dugc st dung lam san phim
probiotic trong nudi trong thuy, hai san. Tién hanh
khao sat su sinh trudng va phat trién ctia L. acidophillus
trong moi truong MRS thay d6i nong do NaCl tii 0,5%
- 3%, thoi gian 72h. Két qua dugc chi ra trong Hinh 4.
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A Hinh 4. Anh hudng ciia nong d6 mudi dén khd nding
thu héi sinh khéi ti Lactobacillus acidophillus
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Két qua cho thdy, t6c do sinh trudng cta vi khuin
L. acidophillus kha dong déu trong mdi truong nuodi
cdy c6 ndng d6 mudi thay déi tit 0,5% - 3%. O 24h nuéi
cdy, toc do ting trudng duy tri mic ti 0,5 (g/l) - 0,65
(g/1), duy nhat nong do NaCl 3%, toc do sinh trudng
kha cham, chi dat 0,2 (g/l). T6c do ting trudng cta vi
khudn ting manh sau 48h nudi cdy va dat gia tri cao
nhat § nong d6 NaCl 0,5% véi lugng sinh khoéi do duge
12 0,8 (g/1). Piéu nay cho thay, vi khuén L. acidophillus
c6 kha ning phat trién tot trén moi trudng nudi ciy cd
dai nong d6 mudi kha rong, két qua nghién ctiu tuong
dong véi nghién ctiu cia Vuyst va ctv., (2003) vé chung
Lactobacillus sinh trudng, phat trién t6t nhit & NaCl
0,5%, dong thoi cé kha nang tao ra lugng bacteriocin
cao khi bd sung NaCl 1% [11].

3.2.3. Anh huiéng cia nhiét do
Téc do phan ting hoa sinh, sinh khéi va toc do cua
qué trinh chuyén héa phu thudc vao nhiét do. Tién
hanh khao sat t6c d¢ tang trudng ctia vi khuén trong
moi truong nudi cdy da dugc toi uu & cac dai nhiét do
ti 20 - 50°C. Két qua chi ra trong Hinh 5.
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A Hinh 5. Anh huéng ciia nhiét d6 dén kha nding thu héi
sinh khoi tir Lactobacillus acidophillus

Vi khudn Lactobacillus acidophillus dugc nuoi tai
pH 6, nong do mudi t6i uu & 0,5% trong cac khoang
nhiét d6 khac nhau. Sau 24h nuoi cdy, ldy mau danh gia
toc do sinh trudng cua vi khudn cho thdy, téc do tang
trudng ctia vi khudn khong c6 su khac biét qua 16n, sinh
khoi dat ti 0,44 (g/1) - 0,54 (g/1) trong khoang nhiét do
tt 30°C - 45°C, riéng khoang nhiét do 20°C, téc do phat
trién cta vi khuidn cham hon sinh khéi thu dugc chi
dat 0,23 (g/1), giam 2,3 lan so véi 35°C. Sau 48h nudi
cdy, téc do tang trudng cua vi khuédn ting dang ké, &
nhiét do tii 35°C - 40°C tang khoang 1,6 1an. Tuy nhién,
toc d6 ting trudng cua vi khudn suy gidm sau 72h nuoi
cdy tiép theo. Diéu nay cho thdy, nhiét do trén 40°C c6
anh hudng x4u dén su sinh trudng va phat trién cta
vi khuén vi Lactobacillus acidophillus thuéc nhom vi
khudn lactic la mesophilic, ting trudng t6i uu & nhiét
do6 35°C - 40°C va tat ca cac hoat dong trao doi chat, bao
gom san xudt cac chat khang khudn ciing dugc sinh ra
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manh mé nhat, tuong dong véi nhiét do sinh trudng
ctia vi khuén [11].
3.2.4. Anh hudng cia toc d6 khudy

Téc do khudy c6 vai tro 16n d6i véi sinh trudng cua
vi khudn khi nu6i cdy trong qua trinh 1én men, gitp
cho qua trinh dao tron va phéan tan dong déu cac chat
dinh dudng trong moi trudng nudi cdy, lam ting kha
néang tiép xtc co chét cua vi khudn va kha ning hip
thu dinh dudng ctia té bao trong qua trinh nudi cdy. Vi
khudn Lactobacillus acidophillus dugc nuoi cdy trong
moi truong véi cac diéu kién t6i uu vé dinh dudng, &
35°C trong thai gian 48h. Xac dinh toc d¢ ting trudng
cua vi khuén & cac téc do khudy ti 10 - 120 vong/phut.
Két qua chi ra trong Hinh 6.
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A Hinh 6. Anh hudng cia toc do khudy dén khd ndng thu hoi
sinh khdi tir Lactobacillus acidophillus

Sinh khoi tang khi tang toc do khudy tii 30 - 50 vong/
phut, & cac khoang thai gian tiép theo, téc do khudy
anh hudng ro rét dén toc do ting trudng ctia vi khudn.
Téc do tang trudng dat cuc dai 6 toc do khudy 50 vong/
phut la 0,93 (g/) va giam dan & cac toc do khuay cao.
Nhu vay, toc do khudy 50 vong/phut dugc lya chon la
diéu kién nuoi cdy phu hgp cho su sinh trudng, phat
trién ctia vi khudn Lactobacillus acidophillus.

3.3. Ddnh gia thu nghiém sinh truéng va phdt
trién ciia vi khudn Lactobacillus acidophillus trong
moi trudng nudc nudi tom siéu tham canh

Sau khi x4c dinh dugc sinh khéi ctia vi khuin L.
acidophillus trong diéu kién nuoi cdy t6i uu, vi khudn
dugc tang sinh cho dén khi dat sinh khoi 0,9 (g/1) va
b sung vao nudc nuodi tom siéu thadm canh dang long.
Tién hanh nuoi cdy lac ¢ 35°C, t6c do khudy 50 vong/
phut trong thoi gian 120h. Két qua dugc ddnh gia dya
trén moéi quan hé gitia ting trudng ctia vi khudn L.
acidophillus va hiéu sudt xt Iy mot s6 hgp chat hiiu co
trong nudc nudi tom siéu tham canh. Két qua chi ra
trong Hinh 7.

Két qua Hinh 7 cho thdy, trong mdi trudng nudc
nudi tom siéu tham canh, téc d6 phat trién cua vi khudn
van dién ra manh mé trong 120h nuoi cdy, & khoang
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A Hinh 7. Dénh gid khd nang thu hoi sinh khdi tit Lactobacillus
acidophillus trong méi trudng nudc nudi tom siéu tham canh

24h nudi cdy, toc do phat trién cta vi khudn chua cao
do vi khuén con lam quen v6i moi truong va ciing ¢
thé chiu anh hudéng canh tranh dinh duéng véi mét s6
loai vi sinh vat khéc. Tuy nhién, t6c d6 phat trién cta
vi khudn van duy tri, dat t6c d¢ ting trudng manh vao
48h nuoi cdy 1a 1,06 (g/1), 0,89 (g/l) & NN1 va NN2,
sau do sinh khéi vi khuén gidm dan trong ngay nuoi
cdy tiép theo. Két qua trong nghién ctiu phu hop véi
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RESEARCH ON CULTURE CONDITIONS SUITABLE TO BIOMASS
RECOVERY FROM LACTOBACILLUS ACIDOPHILLUS

Nguyen Thi Phuong Mai, Nguyen Nhu Yen, Hoang Ngoc Hien, Nguyen Lan Anh

Faculty of Environment, Hanoi University of Natural Resources & Environment

ABSTRACT

Lactobacillus acidophillus is known as a species of lactic acid bacteria and it biosynthesizes antibiotics to
inhibit some pathogenic bacteria in livestock and aquaculture. The use of antibiotic-containing feed sources is
no longer effective and affects the environment of livestock and aquaculture. Therefore, the use of biological
measures with beneficial bacteria species as a source of probiotics can antagonize pathogenic bacteria and
increase sustainability in the aquaculture environment. The objective of the research was to evaluate the
growth and development of Lactobacillus acidophilus under different culture conditions in order to recover
large biomass resources in an optimal environment. The results showed that Lactobacillus acidophillus grew
best under nutritional conditions with glucose source of 1.5% and peptone source of 1% with biomass recovery
efficiency of 0.7 (g/1) in 72 hours of culture. In optimal environmental conditions at pH 6, salt concentration
of 0.5%; culture temperature of 35°C and shaking speed of 50 round/min, the highest bacterial biomass
reached 0.93 (g/1). The evaluation of the growth of Lactobacillus acidophillus in the super-intensive shrimp
culture represented that the bacteria still maintained the growth rate for 120 hours of culture. Then, the use of
Lactobacillus acidophillus as a source for probiotic production is an environmentally sustainable development
direction in aquaculture.

Key words: Lactobacillus acidophillus, biomass, culture conditions, super intensive shrimp culture..
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

NGHIEN CUU XAC DINH THANH PHAN LOAI CUA CHINAM
VAN CHI B0 (Pycnoporus) TAI KHU BAO TON THIEN NHIEN
THUGNG TIEN PHUC VU CHO MUC DiCH BAO TON

Lé Thanh Huyén*, Ng6 Minh Huong|(1)
Mai Hoang Anh

TOM TAT

Két qua nghién ctiu trinh bay thanh phén 3 loai ctia chi ndm Van chi do6 (Pycnoporus), ¢é gia tri y dugc, b
sung vao co sd di liéu ndm 16n tai Khu Bao ton thién nhién (KBTTN) Thugng Tién, tinh Hoa Binh, phuc vu
cho muc dich bao ton. Nghién ctiu dé xuat mot s6 phuong phap bao toén luu giti loai ndm; tuyén truyén giao
duc ning cao nhén thiic bao vé cac loai ndm cd gia tri bao ton va phat trién. K&t qua nghién ctiu cung cap mot
s6 thong tin vé ngudn dii liéu da dang sinh hoc (PDSH) ndm 16n, c6 gia tri y dugc tai KBTTN Thugng Tién
phuc vu cong tac quan ly ngudn gen cac loai ndm 16n noéi chung va tinh Hoa Binh ndi riéng.

T khoa: Pycnoporus, thanh phdn loai, KBTTN Thiigng Tién.

Nhan bai: 18/11/2022; Svia chita: 28/11/2022; Duyét dang: 3/12/2022.

1. bat vin dé

Chi ndm Van chi doé c6 tén khoa hoc 1a Pycnoporus
thudc ho Polyporaceae, bo Polyporales. Chi nim
Pycnoporus nam trong danh muc 125 loai ndm dugc
liéu quy hiém ctia thé gi6i néi chung va Viét Nam néi
riéng véi gia tri dugc tinh cao. Mdc du, chi ndm nay
c6 gia tri cao vé€ cac hoat tinh sinh hoc, mang lai lgi
ich trong y dugc, nhung cac hoat dong nhan giong va
phat trién loai nay con chua phd bién. Tai Viét Nam da
c6 mot s6 cong trinh nghién ctiu vé ndm Van chi do,
nhung trong nghién ctiu va phat trién nudi trong van
con han ché do moét s6 loai ndm khong cé ngudn goc
ban dia cé gia tri vé dugc liéu va thuong mai da chiém
thi phén I6n trong xa hoi [1].

Pycnoporus 1a nhom nam dugc liéu quy dugc nhiéu
ngudi dan tai mot s6 cac qudc gia nhu Trung Qudc,
Nhat Ban, Han Quéc, Thai Lan, chau Au, chau My...
dua vao st dung phd bién. Hién nay, trén thé gidi
chi ndm Pycnoporus dugc nhiéu nha khoa hoc quan
tam va ap dung nghién ctiu mé réng. Vao ndm 1980,
Ryvarden L, Johansen I da cong b6 cong trinh nghién
ctiu dau tién vé mot hé thuc vat da boi & Pong Phi [2].
Tl d6 cho dén nay da c6 rat nhiéu nghién ctu tach 1é
cac hoat chat trong chi Pycnoporus. Cing véi nam do,
Bondartsev va Singer da cong b6 cong trinh nghién
ctu chi Pycnoporus (Polyporaceae) dugc tao thanh
bdi 3 loai: Pycnoporus sanguineus, P.cinnnabaruys,

! Trudong Pai hoc Tai nguyén va Moéi trudng Ha Noi

P.puniceus. Theo Elba C. Villegas, Lourdes Acosta-
Urdapilleta va cong su (2014), da cdng bd nghién ctiu
vé anh hudng ctia pH doi véi toc do ting trudng va san
sinh sdc t6 cua hai chung Pycnoporus nhan dugc két
qua so sanh hé sgi phat trién chénh léch khi dua d6 pH
theo tling dia cay khac nhau [3].

Tai Viét Nam, viéc nhan giéng va nu6i trong dé st
dung trong y hoc da din dugc quan tam nghién ctiu,
nhung da phan nguoi tiéu dung cha yéu van cé thoi
quen st dung ndm Van chi do tit nguén nhap khau véi
gia thanh cao. Nham phat huy tiém néng, gia tri ctia chi
nam Van chi do tai mot s6 khu vuc ¢ Viét Nam, nhom
tac gid da danh gia dua trén cac nghién ctiu vé diéu kién
tu nhién, khi hau... cia mdt s6 nghién ctiu truée do,

trong d6 KBTTN Thugng Tién, tinh Hoa Binh 1a noi

A Hinh 1. Viing dinh vivi tri KBTTN Thuigng Tién - Hoa Binh
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c6 diéu kién sinh canh va moi trudng thich hgp cho
su phat trién ctia chi ndm Pycnoporus. Tai day, nhom
tac gia da thu dugc 18 mau, trong dé 3 loai da dugc
dinh danh va 2 loai chua xac dinh. Nghién ctiu nay sé
b6 sung vao danh muc cac loai ndm quy hiém tai Viét
Nam, cung cap ngudn dugc liéu quy c6 gia tri kinh té,
nang cao thu nhap cho ngudi dan, gép phan thuc ddy
x06a doi giam nghéo & khu viic mién nui tinh Hoa Binh

[4].
2. Doi tugng va phuong phap nghién ctiu
2.1. Déi tugng, pham vi nghién ciiu: Mau nim
thudc chi Pycnoporus dugc thu tai KBTTN Thugng
Tién, tinh Hoa Binh.
2.2. Phuong phdp nghién ciiu

a. Phuong phdp ldy mdu: Mau nim dugc ldy
theo hinh xuong ca doc tuyén dudng di chuyén, tuyén
duong dugc so do hda theo Hinh 2.

A Hinh 2. Lugc do s6 héa cdc tuyén di tai KBTTN
Thuigng Tién, tinh Hoa Binh

b. Phuiong phdp bdo qudn va xii Iy mau vat

- Mau ldy dugc bao quan noi thodng mat, duing gidy
bac d€ boc, tranh bi dép nat. Mau dugc mo ta, ghi chép
nhiing dac di€ém hinh thai bén ngoai vao phiéu diéu
tra. Chup anh toan b cay ndm, chup cat 16p va chup
r6 ma nam.

- Ndm dugc xti ly bang cach phoi kho tu nhién, lam
kho bang cach sdy 6 nhiét do 40-45°C. Sau khi ndm da
kho thi cho vao phong bi gidy dan nhan ky hiéu mau
cung tén mau.

c. Phuong phdp phan logi

Qua trinh dinh danh dugc tién hanh qua cac buéc:

+ Mo ta hinh thai bén ngoai, ghi vao bién ban mé ta
mau, vé lai miu ndm.

+ M ta hinh thai ciu trac khi soi kinh hién vi, vé va
chup anh lai cac mau.
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- Ngoai ra, nhiing tai liéu vé phuong phap dinh loai
theo khoéa phan loai dugc sti dung phuc vu trong qua
trinh dinh danh, phén loai: tac gia Teng S.C (1996);
Trinh Tam Kiét (2011-2014); Lé Thanh Huyén (2019)
[5] [6] [7] [8].

d. Phuong phap danh gia do phong phii

Do phong phu loai ctia chi ndm Pycnoporus tai
KBTTN Thugng Tién dugc tinh dya trén céng thic
cua Kreds:

C% = §x100[5]

Trong do:

C: Do phong phu loai;

p: SO dia diém thu mau c6 loai nghién ctu

P: Téng s6 diém thu mau

e. Phuong phdp bdo ton

Stt dung moi trudng PDA: Potato Dextrose Agar dé
luu git mau thuén.

3. Két qua va thao ludn

banh gia chung vé diéu kién moi trudng song ctia
chi Pycnoporus tai KBTTN Thugng Tién, tinh Hoa
Binh. Két qua nghién ctiu tai KBTTN Thugng Tién
thudc khu vuc xa Hop Tién, huyén Kim Boi, tinh Hoa
Binh sau 2 dgt di khao sat va 14y mau (2021-2022) da
thu dugc téng s6 mau l1a 102 mau, trong d6 ¢ 18 mau
phan loai dugc 3 loai thudc chi ndm Pycnoporus.

Bang 1: Vi tri toa d0 cic mau ndm thudc chi nim
Pycnoporus

STT Loai Mihjéu| Vidd | Kinhdo
1 | Pycnoporus TT62 | 20.60951 | 105.4857
sanguineus
TT74 | 20.58187 | 105.4769
TT80 | 20.57994 |105.46729
TT81 | 20.58508 |105.46454
2 | Pycnoporus aff. TT69 | 20.60849 |105.47981
Coccineus
3 Pycnoporus cin- | TT68 | 20.60597 |105.47826
nabarius




Trong qua trinh di thuc dia, khao sat diéu kién
tu nhién, nhém tac gia danh gia dugc diéu kién moi
truong phat trién thich hgp ctia chi ndm Pycnoporus
ciing nhu sy phan b6 cac loai. Chi ndm Pycnoporus chi
moc & cac khu vuc thodng mat, ¢é dnh nang truc tiép
ctia mat troi, moc trén gbé muc véi tham thuc vat xung
quanh da s6 la cac trang co thép, dia hinh déc nhe.
Xung quanh khu vuc thu mau 1a cic con sudi nho, xa
hon 1a thac 16n. O céc khu vuc riing 14 rong, riing tre
truc, cay hon giao hdu nhu khong gip cac loai thudc chi
ndm nay. Pay chinh 1a diém dic biét cia moi trudng
song do6i véi su phan bo ctia chi ndm Pycnoporus.

3.1. Thanh phdn loai ndm thudc chi Pycnoporus

a. Pycnoporus sanguineus

(L.) Murrill, Bulletin of the Torrey Botanical Club
31 (8): 421 (1904).

Syn. Nova Acta Regiae Societatis Scientiarum
Upsaliensis Ser. 3, 1: 75 (1851); Coriolus sanguineus
(L.) G. Cunn., Bulletin of the New Zealand Department
of Scientific and Industrial Research, Plant Diseases
Division 81: 17 (1949); Boletus nitens Batsch, Elenchus
fungorum: 109 (1783); Microporus sanguineus (L.)
Kuntze, Revisio generum plantarum 3 (3): 497 (1898);
(L.) G. Mey., Primitiae Florae Essequeboensis: 304
(1818); (L.) Lloyd, Mycological Writings 7 (72): 1291
(1924); (L.) Pilat, Atlas Champ. Eur., Polypor., B, 1:
319 (1940); (L.) Zmitr., Mycena 1 (1): 93 (2001); (L.)
Imazeki, Bulletin of the Tokyo Science Museum 6: 73
(1943).

bic diém hinh thai bén ngoai: M ndm c6 dang
hinh quat, mép ma nam khong déu, [l6m nhe 6 tam m,
c6 van dong tam tii mép mi ndm dén gan cuéng ndm,
vanh ma va bé mit qua thé c6 ba mau tach nhau: hong
cam, cam nhat, cam ddm nau cam, cang vao tam dén
xuéng cudng, mau cang dam, mot s6 ndt san nho go
ghé trén bé mdt ma ndm, bé mdt mi c6 dang phan cam
khi cham 1én qua thé&; bé mit qua thé mép vanh bé mat
qua thé c6 mau héng cam, kich ¢&: 17 x 18 mm. Thit
ndm mong, c6 sgi két cdu day, c6 do dai nhat dinh, x6p,
dong mau véi mau mi ndm. Cuéng ndm ngin 2-2.5
mm, chin cudng ndm hoi xoe bam sat gia thé (gd). Lo
ndm day, nhin thiy bang mat thudng, c6 dang hinh
tron hoi thudn, 16 ndm dai déu ti mép ma ndm dén sat
cuéng ndm gin voi ma.

bic diém hinh thai hién vi: Bao ti c6 hinh ellip
ngan, tron 2 dau, mot dau to va mot dau nho, bé mat
bao tl nhdn, thanh c6 vién day, kich thudc bao ti tu
2,5-6 um. Hé sgi nguyén thuy, rong & gitia, thanh hé
soi day bat mau dang hyaline, dudng kinh tit 3-7 um.
Cuong sinh bao ti ngin, dinh dau c6 cdc m6 nho dinh
bao tt dang chuy. C6 xudt hién hymenium xen ké trong
cac cudng sinh bao tt.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Moi trudng song: Moc don 1€ trén cac than cay go
mug, gan véi cac khu vic c6 do dm cao, bao quanh la
cac con sudi nho, doc tuyén thu mau.

Ky hiéu mau: TT62

p
N
A Hinh 3. Loai Pycnoporus sanguineus

(A. Qud thé; B. Lé ndm; C. Hé sgi; D. Bao tik)
Scale bar: (A= 10 mm; B= 10 um; C=5um ;D =5 um)

b. Pycnoporus cinnabarius

(Jacq.) P. Karst., Revue Mycologique Toulouse 3
(9): 18 (1881).

Syn. Trametes cinnabarina (Jacq.) Fr., Summa
vegetabilium Scandinaviae 2: 323 (1849); Polyporus
cinnabarinus (Jacq.) Fr., Systema Mycologicum 1: 371
(1821); Polystictus cinnabarinus (Jacq.) Cooke, Grevillea
14 (71): 82 (1886); Coriolus cinnabarinus (Jacq.) G.
Cunn., Bulletin of the New Zealand Department of
Scientific and Industrial Research, Plant Diseases
Division 75: 8 (1948); Leptoporus cinnabarinus (Jacq.)
Quél., Enchiridion Fungorum in Europa media et
praesertim in Gallia Vigentium: 176 (1886); Phellinus
cinnabarinus (Jacq.) Quél., Flore mycologique de la
France et des pays limitrophes: 395 (1888); Hapalopilus
cinnabarinus (Jacq.) P. Karst., Finlands Basidsvampar
(11): 133 (1899); Fabisporus cinnabarinus (Jacq.)
Zmitr., Mycena 1 (1): 93 (2001); Trametes cinnabarinus
(Jacq.) Fr., Summa vegetabilium Scandinaviae 2: 323
(1849).

bic diém hinh thai bén ngoai: Ma ndm c6 hinh
dang phéu, hay 16 r6n nhung khong tron vanh ma ngtia
vanh ra ngoai, kéo thang xudng cudng dai. Mau qué
thé tu ltc con non cho dén khi gia mau chi ddm hon,
mau dac trung la mau cam sang, phan bé mat ma qua
thé mau c6 nhat va sing hon. Bé mit ma nhén, nhung
san nhe, vanh day. Kich thuéc duong kinh ctia mi la 15
mm. Thit ndm c6 do x6p, do dan hdi nhe, thit dai. Do
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day thit ma ndm la 10 mm. D¢ day thit cuéng ndm1a 5
mm. Cudéng ndm dai, c6 dang hinh tru ding, dinh kéo
tii ma xuéng. Bé mat bao quanh sin nhe, cé vai nét sin
nho. L6 ndm nho ra xuéng phan dau cudng, 16 c6 hai
dang la hinh elip va hinh tron. Chan cudng xoe rong
bam vao gia thé (go).

Dbic diém hién vi: Bao tu c6 dang hinh tron nhung
dau hoi det nhe, mdt s6 hinh elip va hinh cau. Thanh
bao ti mong, kich thudc duong kinh la 5 um, chua
hinh thanh ré nhén. Hé s¢i nguyén thty, nhung thanh
hé sgi chia thanh nhiéu vach ngan dai, c6 nhiéu kich
thudc khac nhau, hymenium xudt hién 6 mép gitia thit
mi va thit 16; dang try, cic ddu cudng sinh bao ti dau
hoi nhon, dinh trén hé sgi. Phan thit mép ma ndm cé
két sgi day hon phan thit 16.

Moi truong song: Moc dudi canh cady muc, dn sau
vao trong than gia thé, nam sat dit, moi trudng dm, co
va cay bui moc nhiéu. Thich nghi t6t véi diéu kién moi
truong cé anh sang.

Ky hiéu mau: TT68

Toa d§ thu mau: 20°39°33”N-105°31’12.508”E

A Hinh 4. Loai Pycnoporus cinnabarius

(A. Qud thé; B. Thit ndm; C. Bao ti; D. H¢ sgi va Cudng
sinh bao)

Scale bar: (A =20 mm; B= 5um; C=5um; D =2,5um)

c. Pycnoporus aff. coccineus

(Fr.) Bondartsev & Singer, Annales Mycologici 39
(1): 59 (1941).

Syn. (Fr.) Bondartsev & Singer, Annales Mycologici
39 (1): 59 (1941); Polyporus coccineus Fr., Nova Acta
Regiae Societatis Scientiarum Upsaliensis Ser. 3, 1: 67
(1851); Scindalma coccineum (Fr.) Kuntze, Revisio
generum plantarum 3 (3): 518 (1898) ; Fomes coccineus
(Fr.) Cooke, Grevillea 14 (69): 21 (1885) ; Polystictus
coccineus (Fr.) Lloyd, Mycol. Lett.: 7 (1916).
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bic diém hinh thai bén ngoai: M ndm cé nhiéu
hinh dang khac nhau, mot s6 chu yéu cé dang hinh
quat, hinh thén, c6 mét vai qua thé moc sat nhau, dinh
két phan vanh lai tao thanh mét qua thé chung l6n. Bé
mdt mi ndm noi sdn nhe, 4m, mau cam dic trung, vién
vanh ma c6 dudng van trang, bé mat ma c6 cac dudng
van mau sac ddm nhat dac trung ctia chi. Vién mia ndm
lugn song nhe, vanh ma khong nhén. Thit ndm dai, do
day thit ma la 4-7 mm; d¢ day thit cuéng la 1-5 mm.
Cudng ngan, nhung dinh rat chac trén gia thé (g6) dm,
cu6ng dinh léch, phan gitia bé mat d6 triing xuéng kéo
dai dén hét cudng ndim. L6 ndm khong nho, phing,
mém, moc day ¢ tdm, vanh han ché hon. Lo ¢6 hinh
tron, va mdt s6 hinh elip det. Kich thu6c qua thé la 25
X 63 mm.

bic diém hinh thai hién vi: Khong c¢é dang hé sgi
nguyén thuy, hé soi dai, kich thuéc duong kinh hé soi
la 5 pm, bén trong 6ng hé sgi dang tao ranh, khong c6
nhan, thanh hé sgi nhan. Bao tu phin diu dinh cuéng
bang nhan, phan choép sau nhon, dang hinh elip nta
cau, bén trong chua tao nhan, thanh day nhe, kich
thudc duong kinh bao tula 5 pm.

Moi truong sdng: Moi truong xung quanh ma, anh
sang chiéu tryc tiép lén qua thé, cay co xung quanh 4m
uét, c6 phan dong vat.

Ky hiéu: TT69

Toa d9: 20°36’34.23”N - 105°29°8.519”E

N

A Hinh 5. Loai Pycnoporus aff. coccineus
(A. Qud thé; B. L6 ndm; C. Hé sgi; D. Bao tik)
Scale bar: (A = 35 mm; B=0,2mm; C=5um; D=5 um)

Nhan xét chung:

KBTTN Thugng Tién, tinh Hoa Binh c6 dia hinh do
cao viia phai, d6 déc khong qua 16n & cac khu vuc chin
suon nui va diéu kién thé nhudng phu hgp cho cac hé
sinh thdi rting 14 rong thuong xanh phat trién. D6 che



phu riing tuong d6i cao véi nhiéu cay go 16n phat trién
gitp chan anh sdng 16n clia mét troi va tao moi trudng
c6 d6 &m cao, rat phu hgp cho sy phat trién ctia cic loai
ndm 16n. Qua 2 dgt thu mau va nghién ctiu thuc dia, da
phan tich dugc méi trudng thich hgp cho su phat trién
cta chi ndm Pycnoporus tai KBTTN Thugng Tién so
vdi cac khu vuc khac.

Xay dung lugc do s6 hoa tuyén di

A Hinh 6. Lugc d6 phan bé ciia cdc loai thudc chi Pycnoporus
doc tuyén thu mau

Do phong phu loai ctia chi ndm Pycnoporus tai
KBTTN Thugng Tién dugc tinh dya trén cong thiic cua
Kreds. Theo d6 véi tong s6 mau thu dugc la n, = 102
mau. Trong do, Dy oporis= 18 mau. Két qua dugc thé
hién chi tiét tai Bang 2 va Hinh 7.

Bang 2: Thong ké d) phong phi loai ciia chi nAim
Pycnoporus tai khu vic nghién citu

STT | Ma hiéu Tén loai S6 lugng | Po phong
mau phu
Pycnoporus (%)
1 TTé62, Pycnoporus 13 72.2
TT80, sanguineus
TT81, (L.Murrill
TT74 1904)
2 TT69 | Pycnoporus aff. 1 5.6
Coccineus
((Fr.)
Bondartsev
(1941))
3 TT68, Pycnoporus 4 22.2
TT73 cinnabarius
((Jacquin) P.
Karsten, 1881)
Tdng 18 100

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Ti 1¢ d6 phong phu loai thudc chi nAm Pycnoporus

= Pycnoporus sanguineus
(L Murrill 1904)

Pycnoporus aff.
coccineus((Fr.) Bondartsev
(1941))

= Pycnoporus cinnabarius
((Jacquin) P. Karsten, 1881)

A Hinh 7. Biéu do til¢ do phong phii loai ndm Pycnoporus

Qua Hinh 7 nhan thay, trong 3 loai ndm Pycnoporus
dugc tim thdy & khu vuc nghién ctu, loai xudt hién
nhiéu nhat d6 chinh 1a loai Pycnoporus sanguineus véi
do6 thuong gap la 72.2%. Con lai, su chénh léch gitia 3
loai 1a tuong doi. Déi véi loai Pycnoporus aff. coccineus
xudt hién 1 1an, day la loai ¢ ty 1é gdp thap so véi loai
P.sanguineus trong sudt tuyén thu mau chi chiém 5,6%.

3.2. Pdc diém diéu kién tu nhién cia khu vuc
nghién ciiu

KBTTN Thugng Tién thudc tinh Hoa Binh la khu
viic ¢ dia hinh d6i nai thap thoai dai va sat véi chan nai
la ddng bang nhung dang bac thang thdp dan c6 do cao
ttt 700 -1600 m so v6i mat nude bién. La khu vuc giap
v6i cc tinh phia Bac ctia Viét Nam, moi trudng khi hdu
noi day thudng mat mé va mua nhiéu vao cac thang
7,8,9 va 1,2,3. Vé diéu kién ty nhién, KBTTN Thugng
Tién, tinh Hoa Binh la khu vyc déc trung véi sinh canh
riing thudng xanh va nai thap thoai dai. Xung quanh la
riing ho giao, tre ntia, c6 cac con suéi nho va thac 16n.
Nhin chung, diéu kién ty nhién ctia KBTTN Thugng
Tién & Hoa Binh rat thich hgp cho su phat trién cta
cac loai ndm l6n, ddc biét 1a chi Pycnoporus. La chi ndm
ua khi hau lanh, noi ¢6 mua nhiéu hon so vé6i khu vuc
dong béing, qua thé sé thuong lya chon moc sat dat,
trén cic canh, than gé xoan, s6i muc, noi xuét hién
nhiéu moi trudng phan chat ti dong vat thai ra. Khi
hiu xung quanh mat mé, chénh léch tii 17-23°C. Tuy
nhién, cho dén nay van chua cé nghién ctiu nao vé su
da dang hay xac dinh thanh phén loai ctia Pycnoporus &
KBTTN Thuogng Tién. Nhin chung, diéu kién ty nhién
tai KBTTN Thugng Tién, tinh Hoa Binh rat thich
hgp cho su phaét trién ctia ndm 16n ndi chung va chi
Pycnoporus thudc ho nim L6 Polyporaceae noi riéng.

4. Két luan

Dua trén két qua nghién ctiu téng s6 mau thu dugc
sau 2 dot di thuc dia la 102 mau ndm, trong dé xac
dinh dugc 18 mau thudc chi ndm Pycnoporus bao gom
3 mau dugc dinh tén va 1 mau c6 tinh tuong dong:
Pycnoporus sanguineus (TT62, TT74, TT80, TT81);
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Pycnoporus cinnabarius (TT68), va 1 mau tam xac dinh
tén loai la: Pycnoporus aff. coccineus (TT69).

Do phong phu va phé bién ctia chi ndm Pycnoporus
khong cao & cac khu vuc c6 diéu kién moi truong thiéu
anh sang va do 4m thét thuong, xuét hién chu yéu & noi
6 cac trang cd thap, do doc trung binh va xung quanh
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CONSERVATION PURPOSES

ABSTRACT

STUDY TO DETERMINE THE SPECIES COMPOSITION OF THE
GENUS PYCNOPORUS AT THUONG TIEN NATURE RESERVE FOR

Le Thanh Huyen*, Ngo Minh Huong, Mai Hoang Anh

Hanoi University of Natural Resources and Environment

The taxonomic morphological characteristics of the genus Pycnoporus at Thuong Tien Nature Reserve will
be described in detail for 03 species. The research identified 03 valuable medicinal species and added them
to the macrofungi database at Thuong Tien Nature Reserve for conservation purposes. The study proposes
various solutions such as fungal conservation methods; raising awareness methods about the protection of
valuable fungi. This study also provided information about biodiversity data sources of medicinal macrofungi
at Thuong Tien Nature Reserve for genes management and conservation.

Key words: Pycnoporus, taxonomy, Thuong Tien Nature Reserve.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

gt

MOT SO NGUYEN TAC KHOANH VUNG BAO TON CAC GIA TR
DI SAN DIA CHAT - AP DUNG THU NGHIEM KHOANH VUNG
BAO TON DI SAN, CUM DI SAN DIA CHAT KHU VYC

CONG VIEN DIA CHAT TOAN CAU NON NUGC CAO BANG

D6 Thi Yén Ngoc, Tran Tan Van, Hoang Xuan Duc
Pham Minh Hai, Pham Thi Thiy, Poan Thi Ngoc Huyén

1

TOM TAT

Hién nay, Viét Nam da c6 3 coéng vién dia chit (CVDC) dugc cong nhan la CVDC Toan cdu va 1
CVDC cép tinh da trinh hoé so dé nghi UNESCO cong nhan. H¢ thong di san cia CVDC Viét Nam (tinh
Ha Giang, Cao Bang, Dak Nong, Quang Ngai) budc dau da dugc Vién Khoa hoc Dia chit va Khodng san
diéu tra nghién ctiu xac ldp va so bo phan loai theo GILGES (Global Indicative List of Geological Sites).
Sau khi dugc phat hién, nhan dang, so bo phén loai va danh gia xép hang thi cong viéc quan trong tiép
theo la phai khoanh viing, ddm bao tinh toan ven ctia chung, dong thoi xac dinh cac yéu t6 rui ro, ca hién
httu lan tiém 4n, ca ty nhién lan nhan sinh, tac dong dén chung, tu d6 dé xudt trién khai thuc hién cac
bién phap bao v¢, bao ton va phat huy gia tri ctia ching. Trong bai viét nay, nhém tac gia sé dé cp dén
mot s6 nguyén tic trong khoanh viing bao ton di san dia chit (DSPC) va ap dung thit nghiém cho mot
cum diém di san khu vic CVDC Toan cdu UNESCO Non nuéc Cao Bang.

Tu khéa: Cong vién dia chdt, di san dia chdt, bdo ton, khoanh viing di sdn.

Nhan bai: 7/11/2022; Stia chita: 16/11/2022; Duyét dang: 23/11/2022.

1. M6 dau

Trong lich st phat trién, nhan thic ctia con ngudi
vé vai tro cua thién nhién va cach tng xt véi thién
nhién trai qua rdt nhiéu thay d6i. Tt thud so khai, con
ngudi song hoan toan phu thu¢c vao thién nhién. Dan
dan, ho da biét cach song thich ting va hai hoa véi thién
nhién, biét khai thac nhiing 1gi thé cua thién nhién
phuc vu cho cu¢c séng ctia chinh minh. Tuy nhién,
trong thoi dai ngay nay, khi trinh d¢ khoa hoc cong
nghé ngay cang phat trién va dat dugc nhiing dinh cao
mdi thi mic do xam hai ctia con nguoi déi véi thién
nhién ngay cang tré nén nghiém trong, de doa cudc
song cua loai ngudi va muodn loai trén Trai dat. D€ gop
phan giai quyét van dé nay, UNESCO thong qua Mang
lusi CVDC Toan ciu ludn khuyén khich viéc xay dung
va phat trién cac CVDC nham hudng t6i thuc hién ba
muc tiéu: Bao ton tong thé cac gia tri di san (trong do
chu dao la cac DSDC); Nang cao nhan thtic cong dong
vé DSDC, di san thién nhién va y thic BVMT, bao vé
ngdi nha chung Trai dat; Phat trién kinh t€ - xa hoi, x6a
doi giam ngheo cho cdng dong cu dan dia phuong.

'Vién Khoa hoc Dia chdt va Khodng sdn

Viét Nam dén nay da c6 3 CVDC dugc cong nhan la
CVDC Toan cau va 1 CVDC cép tinh da trinh ho so dé
nghi UNESCO cong nhan. Hé thong di san ctia CVDC
Viét Nam (tinh Ha Giang, Cao Bang, Pak Nong, Quang
Ngai) buéc dau da dugc Vién Khoa hoc Dia chat va
Khodang san diéu tra nghién ctiu xdc lap va so bo phan
loai theo GILGES (Global Indicative List of Geological
Sites). Tuong ty nhu cac loai hinh di san khac, déi véi
cac DSDC, sau khi da dugc phat hién, nhan dang, so
bd phan loai va danh gia xép hang thi cong viéc quan
trong tiép theo la phai khoanh viing, ddm bao tinh toan
ven ctia ching, dong thoi xdc dinh cac yéu té rui ro,
ca hién hiiu 1an tiém 4n, ca tu nhién 1an nhan sinh, tic
dong dén chang, tu d6 dé xudt trién khai thuc hién cac
bién phap bao v¢, bao ton va phat huy gia tri ctia chung.
Céc bién phap nay c6 thé bao gdém ca cac bién phap phi
cong trinh 1an cdng trinh, nhung quan trong hon, cdn
dugc tich hgp véi cac loai hinh di san khac, dam bao
bao tén va phat huy gia tri t6ng thé ctia chiing. Hon thé
niia, hién tai c6 rat nhiéu “geosites” c6 gia tri khoa hoc,
th&m my ndi bat cing can dugc khoanh vung bao ton.
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2. Su can thiét caa viéc khoanh viing bao ton DSDC

Hién nay, cdc dia phuong trong ca nudc néi chung
va cac dia phuong c6 CVDC noéi riéng dang c6 rat nhiéu
quy hoach nhu Quy hoach tdng thé phat trién kinh té -
xa hoi, Quy hoach xay dung viung, Quy hoach du lich,
Quy hoach bao ton da dang sinh hoc, Quy hoach khai
thac khoang san... Tuy nhién, hdu hét cac quy hoach
nay déu dugc lap trong boi canh CVDC chua hodc méi
dugc thanh lap, vi thé chua long ghép cac khai niém
vé DSDC, CVDC... mic du déu dinh hudng phat trién
khu vyc theo huéng bao ton thién nhién, phat trién
du lich. DSDC nhu mét dang tai nguyén dang ké, gop
phan quan trong hién thuc hoa cac quy hoach néu trén.
Cac van dé ctia CVDC hay céc tiéu chi, yéu cau cta
UNESCO d6i véi mot CVDC... chua duogc thé hién
trong cac quy hoach. Quan trong hon, ban than cac quy
hoach trén, c6 thé do cac don vi tu vin khac nhau lap, 6
nhiéu khia canh, cling chua dugc tich hgp v6i nhau mot
cach htiu co, va chua gitp chinh quyén va nhan dan dia
phuong c6 mot cai nhin téng thé vé nhiing diém manh,
diém yéu, co hoi va thach thic, cing nhu huéng di, mo
hinh va nhiing giai phdp hudéng t6i phat trién bén viing,
stt dung hgp ly tai nguyén, bao ton thién nhién, BVMT,
ting pho hiéu qua vdi thién tai, bién d6i khi hiu. Vi vay,
viéc diéu tra khoanh viing d€ bao ton cac gia tri DSDC,
cac geosite la thuc su can thiét.

Cac nguyén tac khoanh ving DSPC dugc xay dung
trén co sd phan tich, danh gid co s dii liéu thu thap va
tong hop tai liéu trong va ngoai nudc. Dong thoi, duge
xay dung trén co s& nghién ctiu thuc té dam bao nguén
s6 liéu da do tin cay, chinh xdc cao. Cac nguyén tac
khoanh viing DSDC dugc xay dung sé ap dung cho viéc
khoanh viing bao vé h¢ thong DSPC mang luéi CVDC
Viét Nam; dinh hudng cho céng tac bdo ton tong thé
cac gia tri di san, tuyén truyén quang ba, nang cao nhan
thiic cong dong vé cac gia tri di san, quan ly va khai
thac hiéu qua cac gia tri DSDC cling nhu cac di san
khéc, trén co s d6 ddy manh phat trién du lich dia chit
va phat trién bén viing kinh t€ - xa h6i, dam bao phat
trién hai hoa gitia lgi ich ctia ngusi dan va BVMT trong
khu vic CVDC, déap ting cac tiéu chi do UNESCO dé ra
d6i v6i mot thanh vién cta (GGN).

3. Mot s6 nguyén tic khoanh vung di san/cum
di san

Nhiing cong doan d4u tién cua cong tac bao ton va
phat huy hiéu qua gia tri di san gom:

- Nhén dang, phat hién, mé ta di san cung cac thudc
tinh ctia di san;

- Danh gia vé tinh chan xac (d6i véi di san van héa)
va tinh toan ven (ca di sdn vin hoéa lan di san tu
nhién) cua di san;

- Ddénh gid, dé xudt, 14p ho so trinh cdp ¢ thdm quyén
x€p hang di san. Hodc it nhét, trudc khi lam dugc

94 | Chuyén d@é IV, thang 12 ndm 2022

viéc nay la xay dung danh muc cac di€ém di san can

bao vé;

- Khoanh viing bao v¢ di san...

Viéc nhan dang, phat hién, mo6 ta, danh gia di san
thudng do cac chuyén gia thudc cac linh vuc khoa hoc
khac nhau dam nhiém. Theo d6 co ban phén ra di san
van héa (bao gom cac linh vic khoa hoc x4 h¢i va nhan
van nhu vin héa, nghé thuat, lich st, khao c¢6 hoc...) va
di san ty nhién (chu yéu bao gom cac linh vuc khoa hoc
tu nhién, khoa hoc vé Trai dat, nhu da dang sinh hoc,
hé sinh thai, dia chit - dia mao...). Cic di san van héa
ciing dugc chia thém ra thanh di san vin héa vat thé va
di sdn vin hoa phi vat thé.

Viéc nhan dang, phat hién, mo ta, danh gia cac di
san van hoa, cling nhu céc di san tu nhién lién quan dén
da dang sinh hoc, h¢ sinh thai, 1a mot cong viéc tuong
d6i c6 truyén thong, ca & trén thé gidi lan ¢ Viét Nam.
Két qua 1a Nha nudc da c6 mot hé thong co sé phap ly
kha day du, quy dinh, hudéng dan chi tiét nhu do6i véi
cac di san van hoa la Luat Di san vdn hda s6 28/2001/
QH10, Luat s6 32/2009/QH12 stia d6i, b6 sung mot s6
diéu ctia Luat Di san vdn hoa, Nghi dinh s6 98/2010/
ND-CP quy dinh chi tiét thi hanh mot s6 diéu cua Luat
Di san van héa va Luét stia d6i, b8 sung mot s6 diéu caa
Luat Di san vdn hoa... D&i véi cac gia tri da dang sinh
hoc, hé sinh théi (cu théla cdc Vuon quéc gia, Khu bao
ton thién nhién...), Qudc hoi ciing da ban hanh mot s6
dao ludt nhu Luét Bao vé va phat trién riing s6 29/2004/
QH11, Luat Thay san s6 17/2003/QH11, Luat Da dang
sinh hoc s6 20/2008/QH12, Luat Khoang san... Dudi
day, nhom tac gia sé phan tich vi tri DSDC va CVDC
trong Luat Khodng san va Luat Di san van héa lam co
s¢ d€ dinh huéng xay dung nguyén tac khoanh viing
di san.

3.1. Vi tri cha DSDC va CVDC trong Ludt
Khodng sdn

Nghién ctiu, phén tich diéu 1 va 2 ctia Luat Khoang
san, c6 thé nhén thdy, Luat Khodng san khong bao trim
moi loai hinh tai nguyén dia chat. Vi thé, véi tu cach
nhu la mot dang tai nguyén dia chit va khong dugc
khai thac nhu mot loai hinh khoang san, cac DSBC
khong phai la khoang san. Cac hoat dong nghién ctiu,
diéu tra vé DSDC, bao vé va phat huy gia tri DSDC, xay
dung CVDC, quan ly nha nuéc vé DSDC va CVDC...
khong phai la d6i tugng ap dung cua Luat Khoang san.

3.2. Vi tri cua DSDC va CVDC trong Ludt Di sdn
vin hoa

Nghién ctiu cac diéu 4 cta Luédt Di san vin hoa,
biéu 28,29, Muc 1, Chuong IV ctia Luat Di san vian héa
c6 thé thdy: DSDC c6 thé dugc coi la mdt loai hinh caa
di vat hodc bao vat quoc gia, ttic 1a mot loai hinh cta di
san van héa vat thé. Cac yéu t6 vin hoa ciu thanh nén
di sdn dia van héa (DSDVH) c6 thé dugc coi la mot loai



hinh ctia di sdn van héa phi vat thé. CVDC c6 thé dugc
coi la moét loai hinh ctia danh lam thang canh. DSDC,
DSDVH hodc CVDC c¢6 thé dugc chia thanh cac cip do
dia phuong, quoc gia hodc quoc gia dac biét. Tuy nhién
can c6 hudng dan, giai thich cu thé thém d6i véi DSDC
va CVDC. Tém lai, vdn dung Luat Di san vdn héa nhu
da néu trén, c6 thé tién hanh khoanh viing bao t6n va
phat huy gid tri cac DSDC mdt cach tuong tu nhu cac
diém di san van hoéa vat thé.

3.3. Ddnh gid, xép hang DSPC 6 cdc CVDC
Viét Nam

Hién nay chua c6 mot hé thong danh gia thong
nhit dé xép hang DSDC. Méi qudc gia thuong phat
trién mot hé thong danh gid cta riéng minh méc du
cing tuin tha mot s6 nguyén tic chung. Trén co s&
tham khao kinh nghiém quéc té, Dé tai KHCN cdp
Nha nuéc (Ma s6 KC.08.20/06-10) “Diéu tra nghién
ctiu cac DSDC va dé xuat xay dung CVDC ¢ mién Bac
Viét Nam” da dé xudt mot hé thong danh gid, xép hang
DSDC dinh lugng.

Theo d6, cac DSDC cung kiéu loai cta tting khu vic
dugc chuyén gia cho diém trén co s so sanh tuong doi
gitia chung véi nhau va vé6i cic DSPC & cac khu vuc
khac. T6ng s6 diém t6i da mot DSDC c6 thé dat 1a 100.
Trén co s& diém danh gia, caic DSDC dugc dé nghi xép
hang thanh: DSPC cép quéc gia (>50 diém) va cp dia
phuong (<50 diém). Trong s6 cac DSDC cdp quéc gia,
nhiing di san nao cé téng s6 diém cta cac tiéu chi 1 (gia
tri khoa hoc va gido duc) va 2 (tinh da dang dia chat) >
35 diém sé dugc dé nghi xép hang quéc té.

Theo dé xuit trén, cac DSDC sé dugc danh gia mot
cach hé thong, dinh lugng, theo cac muc: Gia tri khoa
hoc va gido duc (bao gom tinh toan ven, mtic do hiém
gép, tinh dai dién, miic d6 dién hinh); Tinh da dang dia
chét; Gid tri canh quan, thdm my; Gia tri van hda, xa
hoi, lich st; Cdc mdi de doa va nhu cau bao ton (bao
gom cac moi de doa va nhu cdu bao ton, hién trang
phap ly ctia cong tac bao ton); va tiém nang khai thac,
st dung (bao gobm muic d¢ néi troi, dé nhan biét; vi thé
dia ly; diéu kién di lai; va trién vong tao cong an viéc
lam méi).

3.4. Khoanh viing di sdan/cum di sdn

3.4.1. Bé xudt cdc miic bdo vé cdc diém di sdn

Theo nhu da phan tich & trén thi cac di san van hoa,
da dang sinh hoc va ké ca DSPC déu c6 thé khoanh
vung bao vé van dung cac quy dinh cta Luat Di san van
héa va cac vin ban huéng dan kem theo. Theo quy dinh
tai Diéu 32 Luat Di san van héa 2001 (stia d6i, b6 sung
nam 2009) thi cac khu vic bao vé DSDC bao gom:

Khu vuc bdo vé I gom DSDC va viing dugc xac dinh
la yéu t6 goc cau thanh DSPC. Khu vuc bao vé I phai
dugc bdo vé nguyén trang vé mit bing va khong gian.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Khu vuc bao v¢ II 1a viing bao quanh khu vuc bao
vé I ctia DSDC, c6 thé xay dung nhiing cong trinh phuc
vu cho viéc phat huy gia tri di sdn nhung khong lam
anh hudng téi kién truc, canh quan thién nhién va moi
trudng - sinh thai cta di san.

Hoat dong xay dung cac cong trinh & khu vuc bao
vé I va khu vuc bao vé II khong dugc lam anh hudng
dén yéu t6 goc ciu thanh di tich, canh quan thién nhién
va moi truong - sinh thai cua di tich.

Khoang cach gitia cac khu vuc bao v¢ di san cap
I va cép II khong duge quy dinh cu thé béi luat hodc
nghi dinh, nhung thudng khong qua nho dé1am mat y
nghia cua viéc khoanh ving nay, cing khong qua 16n
dé c6 thé anh hudng dén cac hoat dong kinh té - xa hoi
khéc. Trong thuc té€ khoang cach nay thuong dugc xac
dinh béi don vi tu vin phoi hop véi cac cdp quan ly dia
phuong, c6 xem xét dén dic diém dia hinh, diéu kién tu
nhién, dac thu quan ly ¢ dia phuong, nhu cdu st dung
dat ciing nhu cac phuong an phat trién kinh t€ - xa hoi
khac..., thong thudng dao dong trong khoang mot vai
trdm mét.

3.4.2. Khoanh viing bdo vé cdc cum diém di sdn

Qua trinh diéu tra, khao sat, nghién ctiu, danh gia
cac loai hinh di san, thanh lap CVDC thuc té thuong c6
mot két qua 1a xdc dinh dugc moét s6 cum diém di san,
bao gom ca céc gid tri vin hoa, lich su, khao ¢6 hoc, da
dang sinh hoc lan dia chét, dia mao... Cac diém di san
trong tiing cum thudng ndm khda gan nhau va c6 mot
s6 dac diém chung, ching han nhu cung dugc quyét
dinh b&i mot s6 yéu t6 dia hinh, dia vat, dia chat, dialy
tu nhién, diéu kién khi hau, hé sinh thai, cac yéu t6 xa
hoi khac. Cac diém di san nay cing thudng bé trg, b
sung 1an cho nhau... Vi thé sé la kha thuan lgi néu nhu
tdt ca ching cung dugc quan ly, bao ton (bsi cing mot
chu thé quan ly, cing mét mo hinh, co ché...) va phat
huy gid tri mot cach tong thé (cung dugc khai thac, st
dung trong khu6n khé mét tour du lich). Chi phi cho
viéc quan ly, bao ton, hodc viéc dau tu phat huy gia tri
dong thai cac diém di san nay ciing sé hop ly hon (xay
dung mot tuyén dudng giao thong két noi cac diém di
san nay, hodc mot s6 hang muc co sé ha tang khac nhu
tram duing chan, nha nghi, nha hang...). Ngugc lai, néu
nhu cac diém di san nay khong dugc tich hgp lai trong
mot cum diém, khong dugc cung quan 1y, bdo ton, phat
huy gia tri, rat ¢ thé xdy ra trudng hop la cé nhiing
hoat dong phat trién kinh t€ - xa hoi khac (khai thac,
ché bién khodng san, khai thac vat liéu x4y dung...) xen
vao va vo tinh pha v& canh quan, méi truong sinh thai
chung cuia ca cum di san.

Vi thé trong pham vi cac CVDC xudt hién thém
khdi niém vé cum di san, theo d6 nhu cdu khoanh viing
bdo ton va phat huy gia tri cdc cum di san la yéu cau
can thiét. D6i véi tiing diém di san trong cum, viéc xac
dinh ranh gigi khu vuc bao vé cép I, cip II van thuc
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hién theo ding quy dinh. Viéc xac dinh ranh gisi cum
di san, ¢ day goi la cap III, dugc thuc hién dua trén mot
s6 yéu t6 nhu: Ranh giéi quan ly hanh chinh cip huyén,
xa; Cac ddc diém ty nhién, nhu duong song nui, song
sudi; Cac hoat dong phat trién kinh té€ - xa hoi khac...
Noi cach khac, duong ranh gi6i cum di san, theo doé sé
bao tit ca ciac diém di sdn cia cum, thuin véi tu nhién,
thudn tién cho viéc quan ly, va khong qua rong dé co
thé anh hudng dén cac hoat dong phat trién khac.

Tuong tu nhu cic diém di san, cdc cum di san co
ban sé dugc chinh quyén dia phuong cac cdp huyén,
xa quan ly vé hanh chinh va dugc S¢ VHTTDL/Ban
quan ly CVDC ho trg vé chuyén mon. D€ thuan lgi cho
viéc quan ly cac hé thong cot moc cum va diém di san,
chung t6i quy udc mot s6 ky hiéu nhu sau:

Bang 1. Cac kiéu DSDC theo phan loai GILGES cua
UNESCO

TT Kiéu DSDC
1 Kiéu A: C8 sinh
2 Kiéu B: Dia mao
3 | Kiéu C: C6 moi trudng
4 Kiéu D: b4
5 | Kiéu E: Dia ting
6 Kiéu V: Di sdn vin hoa
7 Kiéu F: Khodng vat (khodng san)
8 Kiéu H: Kinh t& dia chat
9 Kiéu I: Kién tao (lich st dia chit)
10 | Kiéu K: C4c van dé vii tru
11 | Kiéu L: Nhiing dac trung dia chét ¢& luc dia/dai
duong
12 | Kiéu S: Da dang sinh hoc

Mbi mot cot mée di san sé bat dau bang chi G
(Geosite), tiép theo chii ky hiéu kiéu di san, s6 tiép
theo la s6 thi tu cta diém di san trong hé thong di san;
s0 tiép theo la thd ty cac cot moc duge xac dinh cho
tiing diém di san (tuy thudc vao muc do phan bé cua
di sdn ma sé danh ddu mot s§ cdt mbe cho diém di san
(khoang cach gitia 2 cdt moc dao dong tii 50-100-200m
cho diém di san, d6i v6i cum di san dao dong tit 500-
1000m); Vi du: G1-B1-2 (GI - Cum di san sd 1, Bl
- diém di san dia mao dugc danh s6 thi ty 1 trong hé
thong di san, 2: Vi tri moc s6 2).

4. Ap dung thi nghiém khoanh ving bao ton di
san/cum DSDC

Trén co s cac nguyén tic khoanh viung dugc xay
dung, tip thé tac gia da d4p dung thii nghiém khoanh
vung bao tén cac diém di san/cum diém di san khu
vic CVDC Toan cdu Non nudc Cao Bing. Sau day
la két qua khoanh vung bao tén cho mot diém/cum
diém di san.
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4.1. Khoanh ving bdo ton diém di sdn Dia hinh
dinh - ling karst (G1-B8) thudc cum di san sé 1 -
Thanh Na Lié CVDC Toan cdu UNESCO Non nudc
Cao Bing

biém di san Dia hinh dinh - ling karst thudc kiéu
B (Pia mao), qua trinh hoa tan rtia lia bao quanh canh
dong karren (bé mat khoi da voi bi én mon rta laa tao
thanh ranh) thé hién qud trinh karst theo 3 giai doan.
Trén co s6 khoa hoc va ddnh gia thuc tién, dién tich cta
diém di san G1-B8 dugc khoanh dinh trén toan bo dién
tich d4 voi cua hé ting Bic Son (C-Pbs) trong dia phan
xa Hong Viét, huyén Hoa An. Dién tich khoanh dinh &
muc 2 c¢é dién tich 1a 6,196 km? (Hinh 1).

- Phia Bac giap song Dé Rao.

- Phia Nam giap duong giao thong lién x3, xém
Phiéng Xa xa Minh Tam.

- Phia Dong giap x6m Lam Son, xa Hong Viét.

- Phia Tay giap ban Khudi Lu6ng xa Binh Long.

CHi DAN

l ] ‘ Diém di san dia chat | /< Bung giao thong

L 8é6ng, sudi, hé
\; Ranh gi6i xa
’t Ranh giéi huyén
\ﬁ Dan ou
’7 Busng déng mirc

l 3 ‘ M&c khoanh viing di san

-ty Vung di san bao tn tai chd, han ché cac hoat dong
anh hudng dén canh quan di san

l ‘ M8 khai thac khoang san QH 2030

M8 khai thac khoang sén QH 2020
4% | Ranh gi6i khu béo t6n

A Hinh 1. S0 d6 khoanh ving diém di sén dia hinh dinh liing
karst G1-B8

4.2. Khoanh vimg di san cum di san s6 1 - Cum
Na Li
Viéc xdc dinh ranh giéi cum di san, & day goi la cap
II1, dugc thuc hién dua trén mot s6 yéu to: Ranh gidi
quan ly hanh chinh cép huyén, x3; Cac dic diém tu
nhién, nhu dudng séng nui, song sudi; Cac hoat dong
phat trién kinh t€ - xa hoi khac...
Noi cach khac, duong ranh giéi cum di san, theo
do sé bao tat ca cic diém di sdn clia cum, thuin véi tu
nhién, thuan tién cho viéc quan ly, va khong qua rong



dé c6 thé anh hudng dén cac hoat dong phat trién khéc.
Tuong tu nhu cac diém di san, cdc cum di san co ban sé
dugc chinh quyén dia phuong cac cdp huyén, xa quan
ly vé hanh chinh va dugc S¢ VHTTDL/Ban quan ly
CVDC hb trg vé chuyén moén (Hinh 2).

5136 38 [40 a2 s a4

SO DG KHOANH VUNG DI SAN C!
= - cuMDI S y

W ;w0

CHi DAN
B Diémdisan dia chat @ Ranh giéi cac khu béo ton
‘ @ | Diémadisanvanhéa [ < Busng giao thong
) . “ Séng, sudi, hd
o, Ranh giéi Céng vién Dia chéit —
. == Ranh gidi huyén
<GBy  Vung di san bao ton, bao vé nghidm ngat
e Ranh gidi xa

-y Vung di sdn bao tén tai chd, han ché cac hoat dong
anh hudng dén canh quan di sn

Viing bdo ton di san dat dudi sy kiém soat clia BQL

‘ CVBC (cac hoat dong kinh t& nhu khai thac khoang san,
xay dung,... phai tuan tha theo cac quy dinh, yéu cau
clia UNESCO, ciia nha nuéc va UBND tinh dai véi CVDC)

| Hién trang mé khai thac khoang san
| dang hoat dong
Mb khai thac khoang san QH 2020

M3 khai thac khoang san QH 2030

A Hinh 2. So d6 khoanh viing cum di sdn 1 - Thanh Na Lit

Cum di san Thanh Na L@ gom 26 diém di san, trong
d6 c6 18 diém di san vin héa, 8 diém DSDC (dia mao,
kién tao). Ba phan viing bao vé di san & cac muc sau: 13
diém di san van héa dugc S6 VHTT&DL khoanh dinh
bao vé, 2 diém khao c¢b x4c dinh dugc vi tri; 3 diém di

TAI LIEU THAM KHAO

1. Bdn do dia chdt va khodng sdn ty 1¢ 1/200.000 t6 Chinh Si-
Long Tan. Trung tdm Thong tin Luu tri Dia chdt, Tong cuc
Dia chdt va Khodng sdn Viét Nam.

2. Bdn dé dia chdt va khodng sdn ty 1é 1/50.000 nhém tJ Bdn
Céc Cang, Cao Bang, BD 284 Danh phdp F48-45B+ F48-
45D. Trung tdm Thong tin Luu trit Dia chdt, Tong cuc Dia
chdt va Khodng sdn Viét Nam.

3. Do Thi Yén Ngoc va nnk. 2018-2019. Tai liéu nguyén thity
diéu tra, khdo sdt khoanh vimg di san CVDC Non nudc
Cao Bang.

4. Quyét dinh s 1590/QD-TTg ctia Thii tuéng Chinh phi
ngay 09/09/2014 phé duyét Dé dn “Bdo tén DSDC, phdt
trién va qudn Iy mang liéi CVDC 6 Viét Nam” dén ndm
2020. Luu trii Vien DCKS.

5. Quyét dinh s6 512/QD-TTg cia Thi tudng Chinh phil
ngay 11/4/2014 phé duyét Quy hoach tong thé phdt trién
kinh té - xa hoi tinh Cao Bang dén nam 2020, dinh huiéng
dén ndam 2025.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

san vian hoa dugc khoanh dinh bao vé & mitic 1 va miic
2; 8 diém DSDC dugc khoanh ving bao vé & muc 2 -
Vung di sdn bao ton tai chd, han ché cac hoat dong anh
hudng dén canh quan di san; Trong dién khoanh dinh
bao vé ctia cac diém di san cum Thanh Na LG c6 cic md
sau nam trong dién dé xudt ngling khai thac: Mo phét
phat Lam Son, Mo sit B6 Léch - Hao Lich.

5. Két luan

Khoanh vung di san la yéu cdu thiét yéu cho viéc
thiét 1ap su bao vé hiéu qua cac di san khu vic CVDC.
Can vach ra cic duong ranh giéi c6 thé dam bao tinh
toan ven va/hodc xac thuc, thé hién day du gia tri n6i
bat cua di san.

Khoanh viing di san ¢ muc tiéu chinh la xac dinh,
mo ta chi tiét di san, luu gitt mau vat; xac dinh cac yéu
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HERITAGE PROTECTION ZONING PRINCIPLES AND PILOT
APPLICATION TO GEOHERITAGE AND GEOHERITAGE CLUSTERS
IN THE UNESCO GLOBAL GEOPARK NON NUOC CAO BANG

Do Thi Yen Ngoc, Tran Tan Van, Pham Thi Thuy
Hoang Xuan Duc, Pham Minh Hai, Doan Thi Ngoc Huyen

Vietnam Institute of Geosciences and Mineral Resources

ABSTRACT

Vietnam geopark network has so far had 3 geoparks recognized as UNESCO Global Geoparks and 1
provincial-level geopark that has also submitted application for UNESCO’s recognition as a global geopark.
The heritage system of Vietnam geoparks (Ha Giang, Cao Bang, Dak Nong and Quang Ngai) was initially
investigated, studied, established and preliminarily classified by the Vietnam Institute of Geosciences and
Mineral Resources according to GILGES (Global Indicative List of Geological Sites).

Similar to other types of heritage, with respect to geoheritage, after being discovered, identified, preliminarily
classified and ranked, the next important task is zoning to ensure their integrity and identify risk factors,
both existing and latent, natural and human-made, affecting them, thereby proposing measures to be taken
to protect, conserve and promote their values. These measures can include both non-structural and structural
ones, but more importantly, they should be integrated with other types of heritage, ensuring conservation and
promotion of the overall values. Moreover, at present, there are many “geosites” with outstanding scientific and
aesthetic values which also require zoning for conservation. This article presents some principles of zoning for
geo-heritage conservation and trial application to a cluster of heritage sites in Non Nuoc Cao Bang UNESCO
Global Geopark.

Key words: Geopark, geoheritage, heritage zoning, preserve.
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KINH NGHIEM QUOC TE VE THONG KE GIA TRI COA
TAINGUYEN DAT VAO HE THONG TAI KHOAN QUOC GIA
VA KHUYEN NGH| CHINH SACH CHO VIET NAM

To6 Ngoc Vi, Luu Lé Huong | (1)
Dinh Thu Trang
Pao Pinh buc?

TOM TAT

Bai bao trinh bay kinh nghiém ctia mét s6 quoc gia trén thé gisi x4y dung khung hach toan tich hgp kinh
t€ - moi truong (EEA) cho nhiing loai tai nguyén chinh, trong d6 cé dat dai nham thong ké day du cac gia tri
cta dat vé mit khong gian, chat lugng va gid tri vé mat tién té. Tl do, bai bdo cling dua ra mot s6 khuyén nghi
chinh sach cho Viét Nam vé thong ké gia tri ctia tai nguyén dat vao hé thong tai khoan qudc gia (SNA).

Tu khoa: Tai nguyén dat, tai khodn quoc gia, kinh nghiém qudc té

Nhan bai: 3/11/2022; Siia chiia: 11/11/2022; Duyét ding: 17/11/2022.

1. M6 dau

bit dai 1a thanh phan co ban cia moéi truong, dau
vao ctia hoat dong kinh t€, khong gian sinh ton ctia con
ngudi, hé sinh thai va phan b hoat dong san xuat kinh
doanh. Phap luit vé dan su va dit dai clia nudce ta da
xac dinh quyén st dung dit 1a quyén tai san va dong
goép quan trong trong nén kinh té. Pat dai con 1a nguén
dinh dudng khong thé thiéu d6i véi hé thng nong
nghiép va lam nghiép, luu tr cacbon ciing nhu cung
cdp moi truong séng cho cac cac loai sinh vat khac
nhau. Trudc thuyc trang nhiéu noi dit dai bi 6 nhiém,
suy thodi nhung chua dugc thdng ké, phén loai day da
dan dén cong tac quan ly, phuc hoi chat lugng dat kho
khan, gay thiét hai16n ca vé moi truong va kinh té. Luat
BVMT ndm 2020 da quy dinh nhiing chinh sach méi
vé bao vé moi trudng dat nhu “Chét lugng moi truong
dat phai dugc diéu tra, danh gia, phén loai va cong khai
thong tin theo quy dinh ctia phéap luat” (Piéu 17), lam
co s6 d€ phén loai khu vuc 6 nhiém, xac dinh nguyén
nhan, xu ly, cai tao va phuc hoi méi truong dat (Piéu
18).

2. Kinh nghiém ctia mdt s6 qudc gia vé xay dung
hé thong hach toan kinh t€ - méi truong

2.1. Bang Queensland, Oxtraylia

Bang nay da tién hanh x4y dung cac loai tai khoan
theo khung hach toan kinh té€ - méi trudng cta Lién
hgp qudc thong qua viéc ban hanh cac dn phdm cong
b6 hién trang tai khoan tai nguyén, trong dé co tai

1Vién Chién lugc, Chinh sdch Tai nguyén va Moi trudng

nguyén dat, bao gom: Tai khoan tién té stii dung dat;
tai khoan vat ly sti dung dat; ma tran st dung dat thay
doi; tai khoan vét ly do che phu dit va tran thay d6i dat
che phu.

Muc tiéu chinh khi tién hanh xay dung tai khoan
tai nguyén dat la tich hgp di liéu tu cac nguon khac
nhau vao mdt bo thong tin téng hgp dé c6 thé lién két
cac s0 liéu vé hién trang st dung dat hién c6 véi dii liéu
kinh t€, ddc biét la b6 sung vao tai khoan quéc gia ctia
Queensland. Nhin chung, cic tai khoan tai nguyén -
moi truong co6 thé nén tang d€ phan tich, danh gia cac
van dé/h4u qua cta tang trudng kinh té va y nghia ctia
cac bién phap chinh sdch moi trudng trong boi canh
bién d6i khi hau tac dong hién nay (vi du: cic quy dinh
han ché, phi, thué va chinh sach khuyén khich).

Diiliéu dau vao ctia cac tai khoan dat dai Queensland
stt dung hai moc thoi gian la tinh dén ngay 30/6/2011
va ngay 30/6/2016.

Tai khoan dat dai ctia Queensland giai doan 2011 -
2016 da cung cip day du s6 liéu thong ké d€ do ludng
su thay déi cac thudc tinh dét theo thoi gian dudi goc
do kinh t€ va moi trudng. Day la mot phan cua bo tai
khoan kinh t€ mai truong dang dugc xay dung va phat
trién cho cic bang ctia Oxtraylia v6i muc tiéu hién dai
héa trong quan ly dat dai. Cac bang dugc trinh bay st
dung cac dinh dang dugc dé xuit trong Khung trung
tam ctia Hé thong ké toan kinh t€ - moi trudng ctia Lién
hgp quéc (SEEA) 2012. Mot s6 két qua dau ra bd sung
da dugc san xudt tai Khu vuc thong ké cip 2 (SA2) dé
trinh bay cac phuong phép thay thé dé trinh bay dii liéu

?Khoa Qudn ly Dat dai, Truong Dai hoc Tai nguyén va Moi truong Ha Nji
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dit dai. An ph&m nay 1 tht nghiém vi phuong phap
dang dugc cai tién va cac udc tinh nén dugc st dung
mot cach than trong.

Qua trinh tinh toan thong ké, mot s6 két qua dugc
thé hién dudi dang bang tai khoan (dugc trinh bay
trong Bang 1,2,3) nhu sau:

Bang Queensland c6 dién tich khoang 173 triéu ha.
Theo do, sau qua trinh tinh todn, tong gia tri dit chua
dugc chiing minh & Queensland da tang khoang 100
ty do la My tu 621,4 ty 1én 721,5 ty d6 la My trong giai
doan 2011-2016. Cu thé vé mat gia tri tién té, dat & (thd
cu) van la loai dat c6 gia tri cao nhét & Queensland véi

gia tri dat danh nghia 1a 415,0 ty do la va 518,7 ty do
la trong nam 2011 va 2016. V& mat hién vat, dat chan
nuoi la loai st dung dat c6 dién tich 16n nhat nhat theo
khu viuc 6 Queensland véi 144,2 triéu va 143,8 triéu ha
trong nam 2011 va 2016. V& do che phu dat, dat dong
co (theo phan loai dat rong) c6 do che phu I6n nhat &
Queensland véi 84,6 triéu va 82,3 triéu ha trong giai
doan 2010-2011 va 2014-2015 va dat 1am nghiép lay
g0 (theo phén loai dét chi tiét) c6 do che phu 16n nhét
trong giai doan 2010-2011 véi 35,6 triéu ha, va Tham
thuc vét tu nhién" c6 do che phu 16n nhét trong nam
2014-2015 v6Gi 53,3 triéu ha.

Bang 1. Bang tai khoan hién vat theo muc dich st dung dat bang Queensland giai doan 2011 - 2016

Loai hinh st dung dit Tai khoan dau Taikhoan | Tong thay | Ty lé phin
ky 30/6/2011 cudi ky déi trong | tram (%)
(Ha) 30/6/2016 ky (Ha)
(Ha)
bit & (thd cu) 199 250 235452 36202 18.2
bit thuong mai 191911 192 880 969 0.5
bit cong nghiép 75 561 78 388 2827 3.7
bit cong nghiép khai thac 1100 386 1086 517 -13 869 -1.3
bit co s6 ha tdng va thuong mai dich vu 4118 4536 418 10.2
bat ndng nghiép- mia dudng 706 781 679 414 -27 367 -3.9
bit nong nghiép khac 3231472 3728083 496 611 15.4
Dit chan nuoi 144 227 578 143 837 449 -390 129 -0.3
bit chin nuoi khac 129 989 123 851 -6 138 -4.7
Dat trong trot cdy an qua 104 879 103 982 -897 -0.9
bat trong trot khac 46 448 46 605 157 0.3
bit trong trot — dugc st dung muc dich san xudt dac biét 17 670 15034 -2636 -14.9
b4t 1am nghiép san xuét ldy go 121 359 80 325 -41 034 -33.8
bit & (chua st dung) 1 864 997 1798 961 -66 036 -3.5
bit chua st dung (a) 549 117 560 041 10924 2.0
bit khong phan loai (b) 20 445 615 20 445 615 - -
Téng 173017132 | 173017 132 - -
Bang 2. Bang tai khoan dang hién vat theo d§ che phu dit bang Queensland giai doan 2011 - 2016

Loai hinh che phu dat Tai khoan dau ky | Tai khoan cudiky | Tongthayddi | Tylé phan tram

2010-2011 (Ha) 2014-2015 (Ha) trong ky (Ha) thay d6i %
bit do thi va khu vuc khai théc (a) 299 863 299 863 - -
bit mit nudc chuyén dung 1079 856 888 625 -191 231 -17.7
bit ngip nude 1075 625 563 281 -512 344 -47.6
bit thuy loi/tudi tiéu 581 744 542 675 -39 069 -6.7
bit ngap la 5625731 5354413 -271 319 -4.8
bit trong co 84 574275 82 349 544 -2224731 -2.6
bit trong ciy bui gd 7273100 18 316 800 11 043 700 151.8
bit trong cay 72 135 444 64 330 438 -7 805 006 -10.8
Khong c6 dii liéu 344 656 344 656 - -
Tdng 172 990 294 172990 294 -
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Loai hinh st dung dat Tai khoan dau ky | Tai khoan cudi ky | Tong thay d6i | Ty 1é phan tram
30/6/2011 ($) 30/6/2016 ($) | trongky ($) %
Dat ¢ (thd cu) 414 969 470 518 717 453 103 747 983 25.0
bit thuong mai 27 297 919 29475 872 2177 952 8.0
bit cong nghiép 19 356 280 22 587 802 3231522 16.7
bit cong nghiép khai thac 539 898 550 208 10 309 1.9
Dit co s6 ha tang va thuong mai dich vu 1 805 902 2086118 280216 15.5
bit ndong nghiép- mia dudng 1581097 1738 147 157 050 9.9
bit ndong nghiép khac 3935 664 3908 004 -27 660 -0.7
bit chin nudi 17 376 227 15007 853 -2 368373 -13.6
Pit chin nuoi khéc 377 537 411573 34036 9.0
bat trong trot cay an qua 333 825 396 746 62920 18.8
it trong trot khac 215005 195170 -19 836 -9.2
bt trong trot — dugc st dung muc dich san 69 450 57172 -12278 -17.7
xudt dac biét
bit lam nghiép san xudt 14y go 111 195 85336 -25 859 -23.3
bit & (chua st dung) 130 030 530 122 882 547 -7 147 983 -5.5
bit chua st dung (a) 3403 505 3388 548 -14 958 -0.4
bit khong phéan loai (b) - - - -
Tdng 621 403 505 721 488 548 100 085 042 16.1

Ngudn: Co quan Théng ké Oxtraylia - Oxtraylia Bureau of Statistics

An Dé thiic hién hach todn xanh: Cong nghiép va
dich vu da mang lai lgi ich 16n cho stic khde va hanh
phuc ctia con ngudi, nhung dong thai, ho cling phai
chiu trach nhiém vé nhiing tén that vé suy thoai moi
truong. Nhiing tac dong bat 1gi dén moi truong nay
cling la mot phan cta trong hé tu tudng ct da ton
tai trong xa hoi An D¢ moét thoi gian dai. Hién phép

An Do cting da nhan manh vao viéc tao ra nhan thtc
ctia ngudi din va cac phong trao chinh tri dé giam tac
dong ctia suy thoai moi trudng va bao vé va duy tri moi
truong cho cac thé hé hién tai va tuong lai. D6i véi cac
56 liéu théng ké chinh thiic vé méi trudng & An D9, c6
2 linh vuc dugc dé cap dén, bao gom: Thong ké moi
truong va xay dung cac tai khoan moi trudng

Béang 4. Bang ma trin chuyén ddi theo muc dich st dung dit va do che phu dit trén toan lanh thg An Do giai doan tu

2005 - 2006 dén 2011 - 2012

(don vi: m?)

519.42] 2.94

11254  566.95 7.24) 686.73) 2.1 65592 1943] 5.8 0.08 0.06) un| s 207 0.47) 513

3.93) 399 399 0.03) 050 o5 133 105 &54) 18.40

+ Ditrimg 2822 770.64 2.33] $10.19) 104 51123 3438 0.74) 028  em73|  7eazs] 367 830 15.92] 6L02

L.17] 117] 117} 324 32¢] 0.0l 1.23] 119
v I -

341 22574 EERY 125589 0.10 135 039 . 3,64} 1| 56 048 1438

541 1563 5.04) 20.67] 0.1 0.84 26.70) 7] 04 04| .7 2415

4.14) T2 55.43 83503 0.18 026|  so.es  74708]  sazay  4s.0g 0.68 144] 5023

353) EN 365567 300.73) Ta1 | ses|  ose| 1277 .01

558280.5) 4530.90 84031.66] 1646855.08] 161355.73) 1508210.82 355 998474 1706483] 8 28516.60] 197592.32| 396402069 £085.91| 66514.47) 360ss3l| 107958.69
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Bang 5. Bang tai khoan dit dai thudc s& hitu Nha nudc tai Bang Andhra Pradesh va bang Arunachal Pradesh giai doan

i 2005 - 2006 dén 2011 - 2012

(don vi: m?)
ANDHRA PRADESH ARUNACHAL PRADESH
Piu ks Ting Giam ai Cubdi ky Piu ki Ting Giam ai Cubi ky
(2005-06) thém (2011-12) (2005-06) thém (2011-12)
75794.39]  3592.88 1815.74 77571.53 2552.29) 177.47 51.57 2678.20||
16.19 0.07 0.95 15.31 988.09 462.05 556.45 893.69
5931.85| 1516.74 30.99 7417.60) 31.68] 18.36) 50.05
81742.43|  5109.69) 1847.68] 85004.44] 3572.06] 657.88] 608.02 3621.93
13564.25 88.39) X . 42.09) 70.11
: 2143.93 X
: 250.92 .

Bt D.3: Dt b nhiem min 1294.81 65.05 7.24 1352.62,
2 m"-" “‘J‘ R.4: Vang cat 565.96 2.05 80.40 437.61 7.53 0.00) 7.53
g : Céy byi 12092.91 0.51 200.90 11892.92] 2527.63 6.51 134.31 2399.83
16348.53 68.01} 299. 16117. 2668.27 49.15] 134.31 2583.11
3.1: Khai thic 383.52 127.24) 6.20 504.57 0.61 0.61
3 5.2: Néng thén 2904.76 6.02 1.94 2908.83 397.74 0.32 398.06
[Pt xiy dumg 3.5 thi 1073.43 393.75 0.58 1466.60 122.74] 0.30) 123.04
Téng 4361.72 527.00 8. 4880.00| 521.09 0.62| 521.71
[4.1: Ryng 14 257.00] 25320.26] 257.00) 25320.26] 123.95 15.88] 2.4§ 137.36
4 2: Thudng xanh/Bén thudng 25406.18 257.00]  25406.18 257.00 60031.74 34034 816.851 5955523
s Pit ri .3: Trong rimg 629.98 120.65 84.41 666.22| 22.48] 1.90 0.28] 24.11
4.4: Rimg cha la $397.46 118.09] 76.02 8439.53 607.08 843.73] 103.34] 1347.47

4.5: Pam 13y/Rimg ngdp man 325.98 48.27] 2.48 371.77
T 35016.60] 25873.27 35063 60785.25|  1201.86] 922.04 61064.18
9820 98.20) 5935.64, 259.26 412.14 5782.76
p Tuyét va |Tuvétva song bing 8706.29) 39.30 198.07] 8547.52
séng bing [Téng 8706.29 3930 198.07] 8547.52
22195 23130 020 453.05 4.16 4.16

1132.50 5.80 56.20 1082.11
3564.61 185.06] 7.72 3741.95 1472.64) 44.74 6.11 1511.27
6938.20 365.17 581.82] 6721.55 35.49) 0.76 36.25
Téng 162989.00] 32453.69) 162989, 83743.00] 2200.41 2299.41 83743.00

V6i muc tiéu phat trién cac tai khoan kinh t€ moi

truong bang cach sti dung Hé thong hach toadn kinh té

moi trudng - Khung trung tim dugc Uy ban thong ké
Lién hgp quéc thong qua nhu mot tiéu chudn thong ké
qudc té vao ndm 2012. Mot nhém mot nhoém chuyén
gia cdp cao dudi su chu tri cia Gido su Sir Partha
Dasgupta, Frank Ramsey ctia Pai hoc Cambridge,
Vuong quéc Anh, dugc gioa nhiém vu phat trién mot
khuén khé cho cac tai khoan quéc gia xanh ctia An Do
va chudn bi 1§ trinh thuc hién khung hach todn xanh.
Nhom chuyen gia da két hgp cung véi Co quan thong
ke An Do xay dung bao cdo: Tai khoan quéc gia xanh
& An Do - Khung trung tam, da néu ra mot 1o trinh véi
cac hoat dong ngan han, trung han va dai han dé thuc
hién Khung hach todn xanh. An phdm nay da cung
c4p hé théng tai khoan méi trudng téng hgp cho An
Do vé6i bon tai nguyén thién nhién quan trong la riing,
dat, khoang san va nudc nhim danh gia cac thay déi
dudi dang vat ly ctia 4 loai tai nguyén moi truong, tu
d6 co thé giup cac nha hoach dinh chinh sach xac dinh
cac khu vuc nhay cam, c¢é nguy co 6 nhiém va dé xuat
nhiing dinh huéng phat trién c6 tinh bén viing hon.

An phéim EnviStats-An D¢ 2019 (Nién gidm thong
ké bao gom cac tai khoan moéi truong va so liéu tai 29
bang ctia An D¢ dugc dang tai trén website cua Cuc
Thoéng ké). Dudi day 1a so liéu thong ké da dugc Cuc
théng ké An D cong bs, cha yéu thu thap trong giai
doan 2011 - 2012.
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Philippin: La quoc gia bao gom 7.107 hon dao 16n
nho véi tong dién tich dat lién khoang 30 triéu ha. Tai
nguyén dat ndi chung va dit ndong nghiép ndi riéng
déng vai tro quan trong doi véi nén kinh t€ Philippines
v6i khoang 33% tong dién tich dat dugc st dung véi
muc dich nong nghiép. Tuy nhién, tinh trang chuyén
d6i muc dich 6 at va viéc dat dai ngay cang bi thodi hoa
ndng né dang de doa d4t nong nghiép cua ca nudc. Su
phat trién khong ngting ctia thuong mai va cong nghiép
v6i muic 1gi nhuén cao hon dan dén viéc chuyén doi dat
nong nghiép sang muc dich phi nong nghiép ngay cang
gia taing dan dén nguy co dit nong nghiép ngay cang bi
thu hep vé dién tich va bi suy thodi ning né, de doa dén
nguy co mat an ninh luong thyc. Do d6, diéu nay dat ra
nhu céu bao ton, quan ly va bao vé cac ving dat nong
nghiép trudc nguy co suy giam ca vé dién tich, quy mo
va chat lugng.

Tai nguyén dat va thé nhudng dugc Philippin phin
loai la tai san khong thé tai tao, khong c6 kha nang tang
thém theo Hé thong thong ké kinh t€ va moi trudng
tong hop (SEEA). Nudc nay tién hanh hach toan va xay
dung hé thong tai khoan tai nguyén dat cho muc dich
nong nghiép ti ndm 1996 véi viéc thu thap di liéu vé
dién tich, gia tri kinh té va th6 nhudng trong giai doan
tii nam 1988 dén nam 1993.

Hé thong tai khoan tai nguyén dit nong nghiép bao
gom hai nhom tai khoan: tai khoan dang hién vat va tai



khoan tién té ctua dat dai dugc thiét ké theo hudng dan
cua SEEA vé tai san khong thé tai tao.
a) Tai khodn dang hién vat

Tai khoan dang hién vt phan anh nhiing thay déi
vé dién tich va chat lugng dit ¢ moéi dau va cudi ky
danh cho muc dich sti dung nong nghiép. Muc dich
chinh cta tai khoan nay la thong ké nhiing su thay déi
trong viéc stt dung dat thong qua cac hoat dong nhu
khai hoang (Kangin), dua d4t chua st dung dé san
xudt, chuyén d6i ti muc dich st dung néong nghiép
sang phi nong nghiép (Land use conversion). Hé thong
cting thong ké nhiing su bién dong vé dién tich dat do
tu nhién va cac bién dong khac (Lahar covered Areas).
Cac loai dat nong nghiép chinh dugc théng ké bao
gom: lua, ngo, mia, thudc 14; dong cd; nudi trong thay
san; lam muoi; va cac muc dich st dung nong nghiép
khéc, bao gom rting san xuét va riing phong h¢. Do6i véi
phén thé nhudng, su thay d6i chat lugng dat dugc xac
dinh dua trén 3 khia canh: dit bi x6i mon, lugng tram
tich bi ling xuéng song, ho, ao va lugng dinh dudng bi
mdt di (dugc tinh bing lugng phén bén tuong ting bu
dap).

Bang 6. Bang tai khoan vat chat tai nguyén dat

Tai khoan Néam | Nam | Nam | Nam...n
1 2 3
1. Tai khodn vat chdt tai
nguyén dit
(Pon vi: ha)
Tai khodn ddu ky

Bién dong (ting/giam)

Bién dong do tich tu

+ Khai hoang

o Chuyén muc dich sti dung

« T8ng bién dong do tich tu

Bién dong khac

biéu chinh dit

Tai khodn cudi ky

2. Tai khodn chdt lugng ddt
(Don vi: tdn)

Dt bi x6i mon

Trdm tich (bin ldng)

Tong lugng dinh dudng bi
mdt

Nguon: Philippines asset accounts: forest, land/soil, fishery,
mineral, and water resources

b) Tai khoadn tién té
Ngugc lai véi tai khoan tai san vat chét, tai khoan
tién té xem xét ca nhiing thay d6i vé chit va lugng doi
v6i dét, dugc biéu thi bang peso. Trong tai khoan tién
té, tai khoan dau ky/cudi ky, cac khoan tich lay va cac
thay d6i khoi lugng khac déu tuong tu trong tai khoan
tai san vat chit cho tai nguyén dat va thé nhudng. Mit
khdc, tai khoan tién té ciing tinh toan gia tri dat bi mat
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di do suy thoai dat la gia tri dinh lugng tuong duong
cua nhiing thay déi vé chat lugng thé nhudng do x6i
mon dat. Cudi cung, viéc di€u chinh lai ghi nhén cac
khoan 1ai hoac 16 tich liay cho cht s& hiiu tai san do
su thay déi gid tri tién té theo thoi gian. N6 ciing bao
gom viéc xac dinh gia tri diéu chinh (can doi) tu cac tai
khoan vat.

Bang 7. Bang tai khoan vét chat cho tai nguyén dit va thd

nhuéng
Don vi: triéu peso

Nam | Nam | Nam
1 2 3 ...n

Tai khoan

Tai khodn ddu ky
Bién dong gia tri (ting/giam)

Bién dong do tich tu

« Khai hoang

o Chuyén muc dich st dung

Bién dong khac
Gia tri diéu chinh (can d6i)
Tai khodn cudi ky
Nguon: Philippines asset accounts: forest, land/soil, fishery,
mineral, and water resources

Dua trén két qua hach toan tai nguyén dat vao hé
thong tai khoan qudc gia cta Philippin, giai doan tu
nam 1988 dén 1993, dién tich d4t nong nghiép da tang
khoang 0,2% moi nam va chiém khoang 33% tong dién
tich dat ctia ca nudc Trong khoang thoi gian 6 nam, cé
khoang 26 nghin ha da dugc chuyén nhugng tii muc
dich nong nghiép sang phuc vu dan cu, thuong mai
va cong nghiép, tuong duong véi khoang 1,5 ty peso
bi mit di. biéu nay ngu y ring néng nghiép khu vuc
dong bang da va dang phai chiu dung su chuyén déi
16n khién nong dan phai di cu 1én cac vung cao hon.
Vé chit lugng dat, vao nam 1988, udc tinh cé khoang
339 triéu tin (MT) dét bi x6i mon va ting dan 1én 342
triéu tdn vao nam 1993. Khoi lugng bun lang tli canh
tac trong ca nudc udc tinh vao khoang 67 dén 68 triéu
tdn mo6i ndm. V& mdt kinh té, su suy thoai dit phat sinh
tri gia 917 triéu peso vao nam 1988 va 1én t6i 1,6 ty peso
vao nam 1991.

Mic du, con mot s6 han ché vé di liéu hay do
chinh xac trong xac dinh gia tri tién té nhung véi viéc
hé thong tai khoan tai nguyén dat dugc Philippin xay
dung tii s6ém da phat huy hiéu qua trong cong tac quan
ly, lam co s& cho viéc dé xuét chinh sach quan ly dat
ndng nghiép bén viing trong boi canh hoi nhap quoc té
va tién trinh phat trién ctia nudc nay.

Bai hoc kinh nghiém cho Viét Nam trong thong
ké gia tri ctia tai nguyén dat vao hé thong tai khoan
quoc gia.

bat dai la tai nguyén qudc gia vo cung quy gia, la tu
liéu san xudt ddc biét, la thanh phin quan trong hang
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LAND AREA (IN THOUSAND HECTARES)
1988 1989 1990 1991 992 1993
— == = = L

| 088335 9,906.15 9,929.00 9,951.91| 9,974.87 | 9,997.88
Other Accumulation
a. Kaingin 2/ 291 4.68 na 0.76 0.09 0.09
b. Land Use Conversion 3/ (0.48)| (0.54). (4.10)| (6.76)| (9.49)] (4.51)
Other Volume Changes
a. Lahar areas 4/ 0.00 0.00 0.00 0.00 (13.59) (12.02)]
Adjustment 5/ 20.36 18.71 27.01 28.96 46.00 39.51

9,906.15 9,929.00 9,951.91 9,974.87 | 9,997.88 | 10,020.95

Tai khodn dang hién vt

IN MILLION PESOS
1988 1989 1990 1991 1992 1993

OPENING STOCK 389,404.00 | 433,889.00 | 491,486.00 | 580,196.00 | 635,399.00 | 687,854.00

Degradation (1,377.00)| (1.469.00)( (1,818.00)| (2.427.00)| (2.102.00)]  (1,862.00)

Other Accumulation

a. Kaingin 127.00 232.00 na 48.00 6.00 7.00

b. Land Use Conversion (21.00) (27.00)  (239.00)| (431.00))  (653.00) (338.00)

Other Volume Changes

a. Lahar areas 0.00 0.00 0.00 0.00 (935.00), (900.00)

Revaluation 45,756.00 | 58,861.00 | 90,767.00 | 58,013.00 | 56,139.00 65,808.00

CLOSING STOCK 433,889.00 | 491,486.00 | 580,196.00 | 635,399.00 | 687,854.00 | 750,569.00
Note:

Pesos per square meter 3.94 4.38 4.95 5.83 637 6.88

Tai khodn tién té

VOLUME OF SOIL (IN THOUSAND METRIC TONS)
CHANGES IN QUALITY
1988 1989 1990 1991 1992 1993
Soil Eroded 1/ 338,989.30 | 340,557.96 | 339,250.86 340,372.63 340,858.09 341,644.52
Sediment 2/ 101,696.79 102,167.39 101,775.26 102,111.79 102,257.43 102,493.36
Nutrient Loss 3/
(Fertilizer Equivalent)
N (45-0-0) 289.84 291.18 290.06 291.02 291.43 292.11
P (0-20-0) 6.10 6.13 6.1 6.13 6.14 6.15
K (0-0-60) 44.75 44.95 44.78 44.93 44.99 45.10

Tai khodn dang hién vat (thé nhudéng)
A Hinh 1. Két qud dinh lugng gid tri va hach todn vao tai
khodn tai nguyén ddt cua Philippin giai doan 1988 - 1993
Nguon: Philippines asset accounts: forest, land/soil, fishery,
mineral, and water resources

dau ctia moi triong séng. Dya trén nhiing kinh nghiém
clia mot s6 quéc gia nhu An D9, Oxtraylia, Philippin,
nhom tac gia nhan thdy mot s6 bai hoc cho Viét Nam
trong thong ké gia tri ctia tai nguyén dat vao hé thong tai
khodn qudc gia nhu sau:

Thii nhdt, Viét Nam can tién hanh xay dung hé thong
tai khoan va hach toan cac gia tri ctia tai nguyén dat vao
hé thong tai khoan qudc gia, theo 2 xu huéng chinh la: i)
Xu hudng thay d6i trong ndi tai cia cac dang tai nguyén
dat. Xu huéng nay cht yéu dién ra doi véi cac nhom dat
can ban nhu: dat phuc vu cho muc dich néng nghiép
(dat canh tac) va dat lam nghiép; ii) Xu hudng thay déi
do chuyén ddi gitia cac loai dat c6 muc dich st dung
khéc nhau. Xu huéng nay dién ra kha phd bién hién nay.
Do déc trung can ban ctia tai nguyén dat la tri lugng co
han, trong mot khong gian nhat dinh va trong ngin han
thi viéc ting hay gidm téng dién tich dét ty nhién cta
khu vuc d6 1a gdn nhu khong d6i.

Thit hai, do dic diém cla tai nguyén dat la khong
tang vé mat dién tich nhung lai c6 su chuyén déi gitia
cac nhom dat khac nhau, do vay, Viét Nam can c6 hé
théng (bang bifu hodc s6 hoa) thong ké theo doi xu
hudéng ciing nhu phan anh nguyén tac thay d6i cua tai
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nguyén dit chuyén dé khuyén nghi ap dung phuong
phap hach toan dang chii T la pht hgp va thuén lgi cho
viéc ghi chép phan anh xu huéng bién dong hién vat cta
tai nguyén dat.

Nguyén tac chung cta hach toan dugc dé xuét ap
dung cho tai nguyén d4t nhu sau: S6 du dat cudi ky cua
dat nhém A = S6 du dau ky + tong phat sinh tang trong
ky - tong phat sinh gidm trong ky. Cac loai dit cung
dugc do bang 1 don vi (trong nghién ctiu nay st dung
don vi héc ta - ha).

Giai doan dau tién cta hach toan tai nguyén dat doi
héi phai do luong dién tich cac loai dat khac nhau trong
mot quoc gia. Can phai 1ap Bang tai khoan hién vat dat
dai vé miic tang, giam do che phu dat, thay ddi vé chat
lugng, mai truong dat.

Giai doan tht hai trong hach toan tai nguyén dat doi
hai phai tinh toan khoi lugng tai nguyén dat. Hach toan
thay d6i khéi lugng dét c6 thé cho phép danh gid muic
do x4i 16 va tac dong cua cac tham hoa I6n nhu la lut
hodc han han, ciing nhu cung cdp thong tin lién quan
dén danh gia suy thoai dat, tdc 1a mat tai nguyén dat do
hoat dong kinh té.

Thii ba, Viét Nam cén tién hanh thiét 1ap hé thong
tai khoan tién té dat dai thé hién sy tang/giam gia tri dat
theo nhiéu nguyén nhan khac nhau cho tting loai dat cu
thé. V6i hé thong dii liéu va kha nang ap dung, Viét Nam
6 thé bat dau xay dung tai khoan tién té dat dai tuong
tu nhu Philippines, ttic 1a pham vi cta tai khoan nay
trong giai doan dau tién nén dugc gidi han cho dat nong
nghiép va lam nghiép. Muc tiéu chinh la d€ ddm bdo an
ninh luong thuc theo Quy hoach st dung dat qudc gia
dén ndm 2030 va lam co s& d€ dinh gid dat nong nghiép
khi chuyén ddi sang cac muc dich khac.

Tt nhiing bai hoc ké trén, nhom tac gia dé xudt mot
so tai khoan gia tri tai nguyén dat & Viét Nam nhu sau:
Tai khoan dat san xudt nong nghiép; tai khoan dat lam
nghiép; tai khoan dit nudi trong thuy san; tai khoan
dat &; tai khoan dét chuyén dung; tai khoan dat c6 mit
nudce ven bién; tai khoan dat khu cong nghiép, cum cong
nghiép, khu ché xuat, khu cong nghé cao, khu kinh té;
tai khoan dat quan ly rting, khu bao ton thién nhién va
vuon qudc gia; tai khoan dat tru s6 co quan, quoc phong,
an ninh...

Qua trinh hach toan va két chuyén cic gia tri tai
nguyén va moi truong doi hoi yéu cau phai dam bao
dugc trinh tu thuc hién vé mat thoi gian va khong gian
mot cach hgp ly, dam bao phu hgp véi diéu kién vé co s&
vat chdt, ngudn luc... tai dia phuong. Sau khi tién hanh
lugng gia cac gia tri tai nguyén dat theo hai dang: Vat
chat va tién té, nhom nghién ctu tién hanh xay dung
quy trinh hach toan cac gia tri ctia tai nguyén dét vao hé
théng tai khodn qudc gia. Uu tién hang dau khi dé xuét
quy trinh nay d6 la ddm bao tinh ké thtia vé6i cac quy
dinh hién hanh vé trinh tu thong ké theo cac cap quan



ly ttt d6 nhom tac gia dé xuit quy trinh hach toan va két
chuyén tai nguyén dét vao hé thdng tai khoan qudc gia

theo khong gian dia ly co s nhu sau:

Lrong gid

Cic chi tida
TKQG cép huyén

W

Cic chi tidu
TKQG cip tinh

W

Cic chi tiéu
TKQG cép quéc
gia

1>

1>

1

L4p ké hoach

Lép quy hoach,
dinh huéng

Chién lugce, quy
hoach quéc gia

A Hinh 2. Quy trinh hach todn tai nguyén ddt vao hé thong
tai khodn qudc gia theo khéng gian dia Iy co s6
Nguon: Tap thé tdc gid, 2022

4. Két luan

Céc tai liéu hudng dan vé hach toan kinh t€ va moi
truong da dugc Lién hgp qudc nghién ctu, dat dai la
dugc coi nhu 1a trung tam vi ¢ vai tro dac biét quan
trong doi vé6i kinh té€ va mdi truong séng. Kinh nghiém
tl cac qudc gia da cho thdy, d€ thuc hién thanh cong
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ABSTRACT

The article presents the experience of some countries in the world in building an integrated economic-
environmental accounting framework for the main types of resources, including land and soil, in order to fully
statistic the land value in terms of spatial, qualitative and monetary. Since then, the article also proposes some
policy recommendations for Vietnam on the statistics of the value of land resources into the national account

system.
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» Moéi truong

THU NGHIEM AP DUNG MQT SO CHi SO SINH HOC
DE DANH GIA SUY THOAI HE SINH THAI DAT NGAP NUGC
TAI VUON QUOC GIA XUAN THUY, TINH NAM DINH

Truong Xuan Lam'
Vi Thi Thanh Nga*

TOM TAT

Vuon Quéc gia (VQG) Xudn Thay la mot vung dat ngap nude (DNN) tiéu biéu cho vung ctia song ven
bién chéu thé song Hong, cung cdp nhiéu gia tri da dang sinh hoc (PDSH) va ho trg sinh ké cho ngusi dan
dia phuong thong qua khai théc, nu6i trong thay hai san, phét trién du lich, duy tri cinh quan thién nhién. Két
qua nghién ctiu cho thdy, tai VQG Xuén Thuy da xac dinh dugc 4 nhom chi s6 cho viéc danh gia suy thoai hé
sinh thai (HST) DNN bao gom: Chi s6 PDSH ShannonWeiner; chi s6 phong pht loai Margalef; chi s6 t6 hop
sinh hoc ca (IBI) va hé thong thang diém BMWPYET d6i v6i nhém dong vat khong xuong séng (KXS) ¢& 16n,
nhém cén triing nudc. Chi s6 phong phu Margalef (d) vao muia mua cao, mtic 6 nhiém ctia méi truong nuéc
thudc loai khong nhiém ban. Chi s6 PDSH Shannon-Weiner (H’) tai mét s6 diém tai con Lu c6 chit lugng
moi trudng tii nhiém ban dén nhiém bédn nhe, th€ hién cé su suy thodi cia HST DNN. Theo hé thong thang
diém BMWPVYET thi chi s6 ASPT = 5,07 thé hién nudc 6 nhiém viia va su ¢ su suy thoai nhe cia HST DNN.
Theo chi s6 t6 hgp sinh hoc ca (IBI) v6i hé thong thang diém tinh 12 chi s6 ctia Karr. (1981) cho thdy, cdu tric
dinh dudng c6 d4u hiéu bi tic ché, thé hién c6 su suy thoai nhe cia HST nudc tai VQG Xuan Thuy. Dac biét
chi s6 t6 hgp sinh hoc ca da cho thdy su giau ¢ thanh phan loai dudi mic mong dgi, mit di nhiing loai nhay
cam nhét v6i mai truong thay dai.

T khoa: Chi s6 sinh hoc, loai chi thi, hé sinh thdi ddt ngdp nudc, suy thodi hé sinh thdi

Nhan bai: 18/11/2022; Siia chiia: 25/11/2022; Duyét ddang: 1/12/2022.

1. bat van dé dé danh gia chat lugng mai trudng nudc. Ngoai ra, 16p
ludng cu, hau hét cac loai c6 giai doan vong doi song
trong moi truong nudc, c6 da mong nhay cadm véi cac
diéu kién moi truong ciing 1a nhiing loai sinh vat cé
tiém nang cho chi thi sinh hoc. Hartwell & Lisa [12]
nghién ctiu cac loai ludng cu & sudi d€ danh gia diéu
kién moi truong. Cac loai chim c6 moi quan hé dinh
dudng trong HST nén su c6 mat hay vang mit cac loai

Chi s6 sinh hoc dugc st dung kha phé bién trén
thé gidi trong giam sat, danh gia HST. Trong danh gia
DNN, cac nha nghién ctiu da 4p dung nhiéu doi tugng
sinh vat khac nhau nhu sinh vét chi thi d€ danh gid chét
lugng sinh thai & moi truong nudc. Pong vat KXS c&
16n dugc st dung hiéu qua trong giam sat sinh hoc - vi

day la nhém da dang va c6 phan ting manh mé, phan
anh tdc dong ctia con ngudi lén hé thuy sinh vat [1].
Nghién ctu gan day [2,6,11] da t6ng quan cac loai chi
thi dugc st dung trong giam st sinh hoc cho thdy, gan
50% cac don vi phan loai dugc st dung nhu sinh vat
chi thi la dong vat, trong d6 dong vat KXS chiém dén
70%. Cac loai dong vat c6 xuong song (ma chu yéu la
ca) cang dugc st dung lam chi thi sinh hoc dé xac dinh
liéu nudc do co sach hay khong, day la nhom cé chi
thi tét cho kim loai ndng & trong nudc [6, 12]. Karr
[5] da sti dung chi s6 t6 hgp sinh hoc ca gdm 12 chi s6

''Vién Sinh thdi va Tai nguyén sinh vit
? Vién Chién lugc, Chinh sdach Tai nguyén va Moi trudng
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chim déu 1a nhiing ddu hiéu d€ danh gia hién trang, stic
khoe ctia HST d6. Su thay ddi chat lugng moi truong
nudc & HST DNN c6 lién quan dén sy c6 mat hay tap
tinh ctia cac loai chim, diéu nay cho ching ta biét vé su
thay d6i ctia HST, vé cht lugng sinh canh, sy 6 nhiém,
DDSH, hay bung phat bénh tat.

Céc nghién ctu sti dung cac sinh vat chi thi d€ danh
gia chat lugng moi trudng nudc la linh vuc tuong doi
méi & Viét Nam. St dung sinh vat chi thi la cac loai
dong vat néi, tao silic, dong vat KXS ¢& 16n nhu 1a chi
thi cho moi trudng nudc 1g hay nudc man [9,10]. Xay



dung khoa dinh loai dong vat KXS c¢& 16n [8] va st
dung nhom dong vat KXS ¢d 16n dé€ danh gia, giam sat
va quan ly trong quan trac sinh hoc d6i v6i HST nudc
[3,7,9]. Tai vung nudc ven bién ctia Héi, tinh Thanh
Hoa, da khao sat da dang thanh phan loai ca va tinh
toan chi s6 BIFC cho thdy, chat lugng moi trudng nudc
viing ven bién ctia Héi c6 thé xép ¢ muc t6t, nhung &
ngudng thap [4].

Tém lai, mdc du cac chi s6 sinh hoc dugc st dung
khé phd bién trén thé giéi v6i nhiéu nhom dong vat
khéc nhau, nhung tip trung chu yéu vao nhom dong
vat KXS ¢& 16n va ca. G Viét Nam, viéc xdy dyng va ap
dung céc chi s6 sinh hoc d€ danh gia chét lugng moi
truong, dac biét 1a moi truong nude da bude dau dugc
sti dung, tuy nhién van con han ché.

2. bia ban va phuong phap nghién ctiu

VQG Xué4n Thay nim & phia Péng Nam huyén
Giao Thuy, tinh Nam Dinh, ngay tai ctia Ba Lat cua
song Hong, toa do: tii 20°10" dén 20°15' vi do Bac va tu
106°20" dén 106°32" kinh do Pong. Dién tich toan bo
VQG khoang 15.000 ha, bao gom vung 16i vé6i 7.100
ha (3.100 ha dién tich d4t néi c6 rting khi triéu kiét
va khoang 4.000 ha dat con ngap nudc) va vung dém
khoang 8.000 ha. Véi ddc diém ctia mot vung DNN
tiéu biéu cho vung ctia song ven bién chau thé song
Hong, HST BDNN VQG Xuén Thuy cung cip nhiéu gia
tri DPDSH, ho trg sinh ké cho ngudi dan dia phuong
thong qua khai thac va nuoi trong thuy hai san, phat
trién du lich, duy tri cinh quan thién nhién. Tuy nhién,
cac ap luc phat trién kinh t€ - x4 hoi nhu nuoi trong
thuy san, khai thac, danh bét thuy san van dién ra, gay
anh hudng tiéu cuc dén HST. Vi vdy, VQG Xuan Thuy
dugc lya chon 1a dia diém nghién ctu, thit nghiém ap
dung mot s6 chi s6 d€ danh gid mic do suy thodi cua
HST DNN. Nghién ctiu da thuc hién cic chuyén diéu
tra, khao sat téng hop tai VQG Xué4n Thuy ti thang
7 —8/2022.

Cac noi dung diéu tra, danh gid gom c6:

- Cac dan liéu diéu kién tu nhién véi cac dic diém vé
dia chat, thd nhudng, dia mao, dia hinh; Pac diém khi
hiu, thay hai van; Diéu kién kinh t€ - xa hoi ctia khu
vuc nghién ctiu dugc phan tich, tong hgp va cip nhét
trong nhiéu nghién ctiu trudc do.

- Diéu tra, do dac va phén tich cac yéu t6 moi truong,
quan sat, thu thdp mau vat sinh vat cha yéu tu ving
DNN & ven dé VQG ra t6i vung nudc bén ngoai Con
Lu t6i d6 sdu khoang 6 m. Pham vi diéu tra kinh t€ - xa
hoi dugc mé rong téi 5 xa vung dém. Nhom thuy sinh,
nhom ca, nhém chim, nhém cén truing nudc dugc quan
sat tai 46 diém bao gém 20 diém tai con Lu (L1-L20), 10
diém trén song Tra (T1-T10) va 20 diém trén séng Vop
(V1-V20). S6 mau dugc thu, diéu tra ldy mau va phan
tich tai phong thi nghiém cho méi khu vuc 1a 5 mau.
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- Cac phuong phap va ky thuat st dung cht yéu bao
gom:

+ Hoi cliu céc tai liéu, dan liéu lién quan da cé tu
trudc téi nay;

+ Phuong phéap diéu tra thuc dia (thu thip mau,
quan sat, phong van va ghi chép dan liéu, s6 liéu vao
cac bang diéu tra);

+ Phuong phdp phan tich méi trudng, phan tich
phén loai hoc mau vét sinh vat & phong thi nghiém
theo cac quy pham;

+ Phuong phap téng hop s6 liéu (tinh todn cac chi
s6 sinh hoc, lap bang s6 liéu trén bang Excel).

3. Két qua nghién citu

3.1. Cdc nhém loai sinh vit chii yéu c6 thé sii dung
lam chi thi sinh hoc danh gid miic do suy thodi cua
HST DNN tagi VQG Xudn Thity

Trong nhom dong vat KXS ¢ 16n & day, da xac dinh
dugc mot s6 ho chi thi co ban (Bang 1).
Bang 1 : Mt s6 ho trong nhém dong vat KXS c6 16n 6 day
lam chi thi danh gia mdc d9 suy thoai cia HST DNN tai
VQG Xuén Thuay

STT Ho

Lép giun nhiéu te Polychaeta

1 | Ho Amphinomidae

Lop giap xac Crustacea

2 | Ho Atyidae

3 Ho Palaemonidae

4 | Ho Parathelphusidae

Lép hai manh vo Bivalvia

5 Ho Amblemidae

6 | Ho Unionidae

7 | Ho Corbiculidae

L&p chan bung Gastropoda

8 | Ho Ampularidae

9 | Ho Bithyniidae

10 | Ho Pachychilidae

11 | Ho Thiaridae

12 | Ho Viviparidae

13 | Ho Stenothyridae

Trong nhom ca, nghién ctu st dung chi s6 t6 hop
sinh hoc ca danh gia chat lugng nudc véi 12 chi s6 cta
Karr [5]. Ca 12 chi s6 dugc danh gid theo thang diém:

x4u (1 diém), trung binh (3 diém) va t6t (5 diém) bao

gom: 1. T6ng s6 loai; 2. S6 loai ca day, gan day; 3. SO
loai cé néi - tAng mat; 4. S6 loai cd bdng; 5. S6 loai ca
tron, khong vay; 6. S6 loai ca nhay cam; 7. % s6 loai an
tap; 8. % s6 loai an dong vat KXS va con trung; 9. %
s6 loai ca dii an dong vét c6 xuong séng, tom; 10. Do
phong phu; 11. % s6 cé thé lai tap, ngoai nhap; 12. % s6
ca thé bi bénh, di tat, hong vay hoac di tat khac.

+ Mtic 1: Mo6i truong rat tot khi dat 58-60 diém, dic
trung cho moi trudng khong co su tac dong ctia con
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ngudi. Co tat ca cac loai ca sdng trong viing nudc déc
trung cho sinh canh va ¢ sudi bao gém hau nhu tat ca
cac loai ca nhay cam, ton tai day du cac thé hé va & tat
ca cac giéng, 6n dinh cdu truc dinh dudng.

+ Mtic 2: Mo6i truong tot khi dat 48-52 diém, dic
trung bai su giau c6 thanh phan loai nhung dudi muc
mong doi, ddc biét la mat di nhiing loai nhay cam nhat
v6i moi truong thay d6i, mot sé it loai hon muc t6i uu
hoac phan bo kich thudce (c6 cd). Cau truc dinh dudng
¢6 dau hiéu bj tic ché.

+ Miic 3: M6i trudng trung binh khi dat 39-44 diém,
ddc trung boi viéc ¢b ddu hiéu suy thodi bé sung bao
gom s6 dang loai nhay cam it di. Cau tric dinh duéng
bi thu hep (tang tan suit ctia cac loai ca an tap), cac lia
tudi trén ctia cic loai cd di tré nén hiém.

+ Miic 4: Moi truong x4u khi dat 28-35 diém, suy
thodi. Piac trung bai cac loai ca an tap, ca chiu dung
tot v6i moi trudng bi 6 nhiém uu thé, mot it loai an
sinh vat chét bac cao, toc d¢ sinh trudng, diéu kién sinh
trudng va diéu kién song nhin chung suy giam, ca lai
tap, ca bi bénh thuong hay gap.

+ Miic 5: Moi truong rat xdu khi dat 12-22 diém, rat
suy thodi. Ddc trung la ca it ma dai bo phan la cac loai ca
du nhép vao hodc la ca chiu dung tét v6i méi trudng 6
nhiém, thuong gip cac dang cé lai, cd méic cac bénh, ca bi
nhiém ky sinh, ca bi hong vay hodc cac khuyét tat khac.

+ Mic 6: Mdi truong 6 nhiém rat nang khong c6 ca
khi s6 diém < 12. Suy thodi trdm trong.

Qua diéu tra va tham khao cdc loai con trung trong
hé thong chim diém (BMWPYET) [8] cho thdy, mdt s6
ho trong nhém con trung c6 thé lam chi thi danh gia
muc do suy thoai caa HST DNN tai VQG Xuan Thuy
(Bang 2).

Béang 2. Mét s6 ho trong nhém con trung cé thé lam chi
thi danh gia mic dd suy thodi caa HST PNN tai VQG
Xuéin Thay

STT | Tiéng Cac Ho
Viét
1 |Phudu | Ephenoptera: Ephemeridae
2 | Canh | Plecoptera: Perlidae, Nemouridae, Leuc-
up tridae, Peltoperlidae
3 | Chuén | Odonata: Amphipterygidae, Lestidae,
chuén | Calopterygidae, Gomphidae, Cordulegas-
tridae, Aeshnidae, Corduliidae, Libel-
lulidae, Coenagrionidae, Platycnemidae,
Chlorocyphidae.
4 |Canh | Hemiptera: Aphelocheiridae, Vellidae,
ntia Ochteridae, Hydrometridae, Gerridae,
Nepidae, Naucoridae, Notonectidae,
Belostomatidae, Corixidae
5 |Canh | Coleoptera: Chrysomelidae, Curculioni-
cling dae, Ptilodactylidae, Dytiscidae, Gyrini-
dae, Hydrophilidae, Elmithidae, Scirtidae,
Eulichadidae, Psephenidae
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3.2 Két qua thi nghiém dp dung cdc chi thi sinh
hoc danh gia miic d6 suy thodi cia HST DNN tai VQG
Xudn Thuy

Céc két qua nghién ctiu thanh phén loai, sy phan
bd ctia cac nhom dong vat khac nhau (Pong vat day
¢G 16n, cdn trung, bo sat éch nhai, chim va ca) tai VQG
Xuan Thuy la co s¢ d€ xay dung cac chi s6 sinh hoc,
thong qua dé danh gia muc do suy thoai cua HST
DNN tai tiing khu vuc. Cac chi s6 dugc xay dung
chti yéu theo cac loai dong vat day cung véi chi s6 da
dang c4, két hgp véi danh gia su phan bo cua cac loai
dong vat thudc cac nhém khac nhau hay sy xudt hién
cua cac loai/nhém loai chi thi (con trung, bo sat éch
nhdi, chim) dugc st dung d€ tinh céc chi s6: PDSH
Shannon-Weiner, chi s6 phong phu loai Margalef, hé
thong tinh diém BMWPY™" va chi s6 t6 hgp sinh hoc ca
(IBI) dugc st dung. Day la nhiing chi s6 tuong d6i phd
bién, dé sti dung phu hgp véi cong tac danh gia nhanh
chét lugng méi trudng nudc va mic do suy thodai cua
HST DNN tai diém nghién ctiu.

a. Ddnh gid miic do suy thodi ciia HST DNN theo
chi s6 DDSH ShannonWeiner va chi s6 phong phii loai
Margalef

Thong qua thanh phan va su phén bo cta cac loai
dong vat day tai VQG Xuén Thuy, d6i chiéu véi chi
tiéu phan hang moi truong nudc theo TCVN 7220-2:
2002; chi tiéu danh gia DDSH theo chi s6 Shannon-
Weiner (1963) (H'); va chi s6 Margalef (d), c6 thé nhan
thdy, vao thang 8/2022, mtc do PDSH ctia VQG Xuan
Thuy 6 mtic t6t, thé hién mic d6 6 nhiém moi trudng
nudc ¢ miic khong nhiém béan. Tuy nhién, véi 15 diém
l4y mau tai con Lu, song Tra va trén song Vop thi cac
chi s6 DPDSH Shannon-Weiner (H’) va chi s6 phong
phu loai Margalef (d) & VQG Xuén Thuy c6 su khac
nhau (Bang 3). Chi s6 DPDSH Shannon-Weiner (H’) &
cacdiém L1, L5,19,L13 va L17 tai con Lu c6 chit lugng
moi trudng ti nhiém bin dén nhiém bén nhe, thé hién
c6 su suy thoai cia HST DNN tai diém nghién ctu.
Trong khi do, tai cac diém T1, T3, T5, T7 va T9 trén
song Tra co chét lugng méi truong la khong nhiém ban
thé€ hién khong c6 su suy thoai cia HST. Céac diém V1,
V5, V9, V13 va V17 tai song Vop c6 chat lugng moi
trudng nhiém ban nhe thé hién, sy suy thoai nhe cua
HST DNN tai cac diém nghién ctiu nay.

Dua vao chi s6 Margalef (d) cting cho thdy, cac diém
L1, L5, L9, L13 va L17 tai con Lu c6 chat lugng moi
truong tii nhiém ban dén nhiém ban nhe thé hién cé su
suy thodi; cac diém T1, T3, T5, T7 va T9 tai song Tra
c6 chat lugng moi truong khong nhiém bén thé hién
khong ¢ su suy thodi va tai cac diém V1, V5, V9, V13
va V17 tai song Vop c6 chit lugng moi trudng nhiém
bédn nhe thé hién c6 su suy thoai nhe.



Bang 3. Chi s6 PDSH Shannon-Weiner (H’) va chi s6 phong phi loai Margalef (d) 6 VQG Xuéan Thuy
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biém Shannon- Xép hang miic 40 6 | Panh gid mic d6 | Margalef (d) | Xép hang miic | Panh gid muc
thu Weiner (H) nhiém suy thoai d6 6 nhiém d¢ suy thoai
mau
L1 1,639 Nhiém bén Suy thodi 1,253 Nhiém bén Suy thoai
L5 1,908 Nhiém bén Suy thodi 1,756 Nhiém bén Suy thoai
L9 2,177 Nhiém ban nhe Suy thodi nhe 1,259 Nhiém ban Suy thodi
L13 1,846 Nhiém bén Suy thoai 1,262 Nhiém bén Suy thoai
L17 1,715 Nhiém bén Suy thodi 1,265 Nhiém bén Suy thoai
T1 3,316 Khong nhiém bdn | Chua suy thoai 8,919 Sach Khong suy thodi
T3 3,156 Khong nhiém bdn | Chua suy thoai 5,843 Sach Khong suy thodi
T5 3,316 Khong nhiém bdn | Chua suy thoai 3,767 Khong nhiém bén | Chua suy thoai
T7 2,075 Nhiém b&n nhe Suy thodi nhe 2,309 Nhiém bdn nhe | Suy thodi nhe
T9 2,065 Nhiém b&n nhe Suy thodi nhe 3,385 Nhiém bdn nhe | Suy thodi nhe
Vi 2,085 Nhiém b&n nhe Suy thodi nhe 2,986 Nhiém bdn nhe | Suy thodi nhe
V5 2,857 Nhiém b&n nhe Suy thodi nhe 2,587 Nhiém bdn nhe | Suy thodi nhe
V9 2,625 Nhiém b&n nhe Suy thodi nhe 2,188 Nhiém bdn nhe | Suy thodi nhe
Vi3 2,556 Nhiém ban nhe Suy thodi nhe 1,789 Nhiém ban Suy thodi
V17 2,255 Nhiém bén nhe Suy thodi nhe 3,005 Khong nhiém bén | Chua suy thoai

Chi s6 phong phu Margalef (d) cho thdy, vao mua
mua (thang 8/2022) chi s6 Margalef (d) cao, mtc 6
nhiém ctia mdi truong nudce thudc loai khong nhiém
ban. Diéu nay phu hgp véi thuc tién sinh thai vao
mua mua, nhiét d6 cao hon va thic an doi dao thuc
ddy sinh san va phat trién lam cho s6 lugng ca thé va
thanh phén loai ting 1én. Theo khao sat thuc dia, moi
trudng nudc trong khu vuc riing ngadp man khong bi
0 nhiém béi cac ngudn 6 nhiém thudc bao vé thuc vat
hodc 6 nhiém v6 co, ngudn 6 nhiém chinh 1a 6 nhiém
chét hitu co do qua trinh nuo6i trong hai san.

b. Danh gid miic d suy thodi ctia HST DNN theo
nhom dong vat ddy cd lon
Db6i v6i nhom dong vat KXS ddy c6 16n, nghién
ctiu da xay dung bang danh gia cac chi s6 sinh hoc
theo cac thang diém BMWPYET thé hién trong Bang 4.
Theo hé thong thang di€ém BMWPY™! cho nhém
dong vat day ¢6 16n 6 VQG Xuan Thuy thi chi s6
ASPT = 5,07 thé hién nudc 6 nhiém via, cd su suy
thodi nhe cia HST DNN tai VQG Xuan Thuy.

c. Danh gia miic d¢ suy thodi ciia HST DNN theo

chi s6 to hgp sinh hoc cd
Tu bang tinh véi 12 chi s6, nghién ctu xay dung
két qua tinh diém dya trén ma trin chi s6 t6 hgp sinh
hoc c4 tai khu vuc nghién ctiu dugc thé hién & Bang 5.
Theo hé thong thang diém tinh 12 chi s6 cua Karr
[5]. Ca 12 chi s6 dugc danh gia theo thang diém: xdu
(1 diém), trung binh (3 di€ém) va t6t (5 diém) cho thdy,
tong diém 1a 46 & muc 2: Moi trudng tot, dic trung
bdi su giau cé thanh phéan loai duéi miic mong doi,

Bang 4. Hé thong thang diém BMWPYET cho nhém ddng
vat day ¢d 16n 6 VQG Xuéan Thuay

STT Ho Piém

Lép giun nhiéu to Polychaeta

1 |Ho Amphinomidae 10
Lop giap xac Crustacea

2 |Ho Grapsidae
Ho Atyidae

4 | Ho Palaemonidae 3
Lép hai manh vo Bivalvia

5 |Ho Corbiculidae 8

6 |Ho Amblemidae 5

7 |Ho Unionidae 4

8 |Ho Corbiculidae 3
Lép chan bung Gastropoda

9 |Ho Potamididae 8

10 |Ho Ampularidae 4

11 |Ho Bithyniidae 4

12 |Ho Viviparidae 5

13 |Ho Stenothyridae 3
Téng cong 71
Chis6 ASPT 5,07

ddc biét la mat di nhiing loai nhay cam nhét v6i moi
trudng thay d6i, mot s it loai hon muc t6i vu hodc
phan b6 kich thudce (c6 ca). Cdu tric dinh dudng co6
dau hiéu bi tic ché. Diéu nay, thé hién c6 su suy thodi
nhe ctia HST DNN tai VQG Xuén Thuy.
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Bang 5. Ma tréan chi s6 t3 hgp sinh hoc ca d€ danh gia chat
lugng nuéc 6 VQG Xuan Thay

Bang 6. H¢ thong thang diém BMWPY™*" cho nhém cén
trung 6 VQG Xuan Thuy [8]

Thanh Cac chi tiéu Gia tri | Diém
phan ciu
truc
Thanh phén | 1. Téng s6 loai 74 5
cautrac 1y §5oai ca day, gin day 53 5
quén xa o A R Ao e
3. S6 loai ca néi - tAng mét 12 3
nuéc
4. 56 loai cd bong 25 5
5. S6 loai ca tron, khong 3 1
vay
6. S6 loai ca nhay cam 0 1
Céu trac 7. % s6 loai dn tap 37,6 5
dinh dudng | g o, 55 loai 4n dongvat | 453 | 3
khong xuong séng va con
trung
9. % s0 loai ca dii dn dong 18,9 3
vat c6 xuong song, tom
Ciu truc, 10. b6 phong phu Nhiéu 5
chiicndng 11} o5 56 ca thé lai tap, 012 | 5
phong phu ngoai nhap
va diéu kién % <6 c4 the bibenh di
méi trudng 1A2. A)ﬂso caAt é b} bep . di 0,86 5
tat, hdng vay hoac di tat
khac
Tdng cong 46

d. Danh gia miic d¢ suy thodi ciia HST DNN theo
nhom con trung

banh gia 16 nhém con trung 6 VQG Xuan Thuy
theo hé thong thang diém BMWPY! cho két qua tai
Bang 6.

Theo hé thong thang diém BMWPYET cho nhém
con trung 6 VQG Xuan Thuy thi chi s6 ASPT = 5,875
la 6 mtic nudc 6 nhiém viia, thé hién c6 sy suy thodi
nhe ctia HST DNN tai VQG Xuan Thuy.

4. Két luan

Két qua tht nghiém danh gia muc do suy thoai
cua HST DNN theo 4 nhom chi s6: Chi s6 PDSH
ShannonWeiner; chi s6 phong phu loai Margalef; chi
s6 t6 hop sinh hoc ca (IBI) va hé théng thang diém
BMWPVYET d6i v6i nhom dong vat KXS ¢6 16n; nhom
con trung tai VQG cho thay, HST DNN tai VQG Xuén
Thuy c6 su suy thodi nhe. DPac biét 1a chi s6 t6 hgp
sinh hoc ca cho thdy, su giau c6 thanh phan loai dudi
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STT | Tiéng Viét Cac Ho chi thi Diém
1 [Canhup Plecoptera: Leuctridae, 10
2 |Canh ntua Hemiptera: Aphelocheiridae 10
3 |Chuon chu6n | Odonata: Amphipterygidae 10
4 |L&p giap xac | Crustacea: Potamidae 8

(cua)
5 |Céanhup Plecoptera: Nemouridae
Lép gidp xdc | Crustacea: Atyidae 6
(cua)
7 | Chuodn chuén | Odonata: Lestidae, Agriidae, 6
Macromidae
8 |Canh nua Hemiptera: Vellidae, 5
Hydrometridae, Gerridae,
Nepidae, Naucoridae,
Belostomatidae, Corixidae
9 |Canhcting |Coleoptera: Haliplidae, 5
Hygrobiidae, Dytiscidae,
Gyrinidae, Hydraenidae,
10 |L&p chan Gastropoda: Viviparidae 5
bung
11 |Haimangvd |Bivalvia: Amblemidae
12 |L&p chan Gastropoda: Ampularidae, 4
bung Bithyniidae
13 |Haimang vd |Bivalvia: Unionidae 4
14 |L&p chan Gastropoda: Thiaridae,
bung Pachychilidae, Stenothyridae
15 |L&p gidp xac |Crustacea: Parathelphusidae, 3
(cua) Palaemonidae
16 |Chuon chuén | Odonata: Protoneuridae 3
Tdng s6 94
ASPT 5,875

muc mong doi, ddc biét la mat di nhiing loai nhay cam
nhét v6i moi truong thay déi, mdt s6 it loai hon muic
t6i uu hodc phan bo kich thudce (c& ca). Ciu truc dinh
dudng c6 dau hiéu bi tic ché.

Loi cam on: Bai viét dugc hoan thanh dua trén két
qua nghién ctu cta D¢ tai nghién ctiu khoa hoc va
cong nghé cdp Bo “Nghién ctiu co s6 ly luén va thuc
tién, x4y dung bo tiéu chi va huéng dan danh gia
mtuc do suy thoai cia HST DNN & Viét Nam” Ma s6:
TNMT 2020.04.02. Nhém nghién ctiu tran trong cam
on sy ho trg ti dé taim
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APPLYING SOME BIOLOGICAL INDICATORS TO ASSESS THE
DEGRADATION LEVEL OF WETLAND ECOSYSTEMS IN XUAN THUY
NATIONAL PARK, NAM DINH PROVINCE

Institute of Strategy and Policy on Natural Resources and Environment

ABSTRACT

Truong Xuan Lam
Institute of Ecology and Biological Resources
Vu Thi Thanh Nga

Xuan Thuy National Park (NP) is a typical wetland for the coastal estuary of the Red River Delta, providing
many biodiversity values and supporting livelihoods for local people. Research results show that in Xuan Thuy
National Park, a number of groups of indicators for the assessment of wetland ecosystem degradation have been
identified according to 04 groups of indicators: the biodiversity index Shannon-Weiner (H'), the Margalef (d)
index; The fish biology index (IBI) and the BMWPY®™, The Margalef (d) index in the rainy season is high, the
pollution level of the water environment is non-polluted, and Shannon-Weiner biodiversity index (H') at some
points in Con Lu river has environmental quality from pollution to light pollution. According to the BMWPVIET
scale system, the ASPT index = 5.07 shows the moderately polluted water and the slight degradation of the wetland
ecosystem. According to the fish biology index (IBI) with 12-index scoring system. (Karr., 1981) showed that the
nutrient structure showed signs of inhibition, indicating a slight degradation of the water ecosystem in Xuan
Thuy National Park. In particular, the fish biocombination index showed the richness of species composition
below expectations, especially the loss of the most sensitive species to the changing environment.

Key words: Ecological indicators, ecological indicators, wetland ecosystem, ecological degradation.
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DANI—[ GIA H[EN TRANG QUAN LY ly\c“)l TRUA(‘JNGA )
TAI BENH VIEN DA KHOA ANH QUAT, HUYEN TAN YEN,

TiNH BAC GIANG

Nguyén Thu Huyén, Lé Thu Thuy
Nguyén Trung Diic

(1

TOM TAT

Bai bdo danh gia hién trang quan ly méi trudng tai Bénh vién da khoa Anh Quit, huyén Tan Yén, tinh Bac
Giang v6i 3 linh vyc: Chat thai ran y té (CTRYT), nudc thai va khi thai. K& qua cho thay, nhin chung Bénh
vién da quan ly kha t6t cong tac vé sinh mdi truong va tuan thu theo cac quy dinh hién hanh. Tuy nhién, viéc
thu gom chat thai phai dugc thuc hién t6t hon va can cé cac gidi phap d€ BVMT bénh vién trong tuong lai.

Tu khoa: Bénh vién da khoa Anh Qudt, qudn ly moi trudng bénh vién.

Nhdn bai: 15/11/2022; Stia chiia: 1/12/2022; Duyeét dang: 5/12/2022.

1. M6 dau

Cung v6i viéc phat trién kinh té - xa hoi, yéu cau vé
chdm soc stic khoe ciing gia ting ca vé s6 lugng cling
nhu néng cao chit lugng. Néu chi trong chd vao ho trg
cua Nha nudc trong viéc phat trién mé rong hé thong y
té thi kinh t€ Viét Nam van chua c6 kha nang dap ting
dugc. Vi vay, trong thai gian qua, tai Viét Nam, viéc tu
nhan dau tu vao linh vuc y té€ dugc khuyén khich, trong
do dac biét chu trong dau tu phat trién co s& kham,
chtta bénh. Theo théng ké ctia B Y té, nam 2011, c6
102 bénh vién tu nhan va ban cong véi 5.822 giudng
bénh, dén nam 2018, s6 bénh vién tu nhan da tang hon
hailan véi tong s6 248 bénh vién tu nhén, 21.048 phong
kham chuyén khoa, 15.475 giuong bénh. Sau 8 nam
khuyén khich sy tham gia ctia y t€ tu nhén, s6 giuong
bénh/10.000 dan tu 23,56 ndm 2011 lén khoang 29
giuong/van dan/2018 (bao gom ca giuong luu ctia tram
y té, phong kham da khoa khu vuc, giuong diéu tri ctia
cac don vi y t€ du phong), trong d6 giuong bénh vién
cong lap dat khoang 27 giudng bénh ké hoach/10.000
dan.

Tinh Bic Giang véi ddc diém 1a mot tinh thudc khu
vic Trung du dit go doi, c¢é t6éc do phat trién kinh té
khd nhanh. Trong nam 2021, tang trudng kinh té cta
Béic Giang dat 7,82%, nam trong nhom 10 tinh, thanh
pho diing dau ca nudc. Vi vay, tinh kha chu trong dén
viéc cham sdc stc khoe nguoi dan. Theo quy hoach
phat trién kinh t€ - xa h¢i, tinh Bac Giang phin ddu dén
nam 2025, 95% ngudi dan cd ho so stic khoe dién tu;
tu van kham, chtia bénh tii xa; ting dung tri tu¢ nhan
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tao ho trg chdn dodn hinh anh tai cic trung tim y té
tuyén huyén va bénh vién tuyén tinh. Tuy nhién, viéc
dau tu cho y té€ cong con nhiéu khé khin do nguén
thu sy nghiép ctia cac don vi chu yéu tii bdo hiém y té
(BHYT) (chiém 80% tong s6 thu su nghiép y té). Trong
khi d@6, du todn chi kham, chiia bénh BHYT cua tinh
dugc giao thap, chua sat véi thuc té. Vi vay, khuyén
khich dau tu tu nhan vao kham chiia bénh Ia can thiét
trong viéc tan dung co ché huy dong nguodn luc tu
hoat dong xa hoi hoa, lién doanh, lién két. Trong nam
2021, du anh huéng cua dich bénh Covid-19 nhung
hau hét cac co s& y té€ cong lap va ngoai cong lap da
phat trién dugc nhiéu ki thuat mdi, trong dé la mot
s6 ky thuat cao lan d4u dugc trién khai tai tinh nhu:
cac co sd kham chiia bénh cong lap trién khai 303 ky
thuét, co sd ngoai cong lap 665 ky thuit, trong dé cd
mot s6 ky thuat chuyén sau dugc trién khai (ky thuat
tao hinh than d6t séng bang bom Ciment sinh hoc qua
cudng; tao hinh thin dét séng bang bom Ciment cé
bong, phau thuit két hgp xuong trén man hinh ting
sang...). Tai Bénh vién San nhi trién khai ky thuat phau
thuat con 6ng dong mach cho tré so sinh non thang
madc bénh tim bdm sinh con 6ng dong mach, ky thuét
ndi soi nang cao cit cung hoan toan va ban phan. Tai
Bénh vién Ung budu, trién khai ky thuét xa tri diéu tri
ung thu, ky thuét sinh thiét, choc hut va diéu tri dudi
huéng dan cta siéu 4m... Trén dia ban tinh hién c6
11 bénh vién ngoai cong 1ap, gobm: Bénh vién da khoa
Song Thuong, Bénh vién Y hoc ¢ truyén Lan Q, Bénh
vién da khoa Son Uyén, Bénh vién da khoa qudc t€ Ha



Noi - Bac Giang, Bénh vién Chuyén khoa Mit qudc té
DND, Bénh vién da khoa Hung Cudng, Bénh vién da
khoa Anh Quét, Bénh vién da khoa tu nhan Tan Dan,
Bénh vién da khoa Bac Thang Long, Bénh vién Y hoc
6 truyén Tam Phuc, Bénh vién Y hoc ¢6 truyén Hung
Vuong - Bic Giang. Néu cdc co sG y té cong 1ap dugc
Nha nudc bao cadp mdt phan kinh phi hoat dong thi
cac co s6 kham chiia bénh tu nhan phai ty chu hoan
toan. Vivay, hoat dong BVMT néu xem xét & khia canh
kinh t€ thi khong c6 lgi nhuan va doanh nghiép gap
khé nhiéu vuéng méc khi trién khai thuc hién. D€ danh
gid, phan tich dac diém ctia hoat dong BVMT tai cac co
& y té tu nhan khu vuc Bac Giang, nhom nghién ctiu
da thuc hién khao sat hién trang cong tac quan ly moi
trudng tai Bénh vién da khoa Anh Quét nhdm phan
tich danh gid cdc khé khan ma co sd y t€ tu nhan néi
chung va céc co sd y té€ tu nhan khu vuc Bac Giang phai
do6i mdt trong qua trinh thuc hién cong tdic BVMT theo
quy dinh ctia phap luét.

2. Pham vi va phuong phap nghién citu

Pham vi nghién ctiu: Hoat dong quan ly mai trudng
tai Bénh vién, hoat dong nay chi xem xét & khia canh
quan ly ndi vi Bénh vién.

Dbéi tugng nghién ctu: Hoat dong quan ly moi
truong tai Bénh vién da khoa Anh Quat.

Dia diém nghién ctiu: Bénh vién da khoa Anh Quaét
c6 dia chi tai bén xe khach, khu Do6i Bo, huyén Tén
Yén, tinh Bac Giang.

Phuong phap nghién ctiu: Phuong phap ké thiia s6
liéu thi cip, ldy mau phén tich chat lugng moi trudng,
danh gia va so sanh. Phuong phap ké thuia s6 liéu thd
cdp dugc st dung dé€ thu thap khai thac cac s6 liéu vé
dac diém hanh chinh, cac s6 liéu vé nhan luc, s6 lugt
kham chita bénh va tha thuat thuc hién tai Bénh vién.
Céc s0 liéu nay dugc sti dung nham xac dinh nguén 6
nhiém ti hoat dong kham chiia bénh. Phuong phap ldy
mau va phén tich thuyc hién thu thap, phan tich thanh
phan khi thai, nudc thai trudc, sau xti ly trong khu vuc

Bang 1. Vi tri ldy mau

Tén | Loai mau Vitrildy | Toadd X | Toa do
mau mau Y
KK1 [Mau khéng |Khu vyc cdng | 2365906,8 | 409273,5
khi xung bénh vién
quanh
KK2 |Mau khdéng |Khu vuc 2365808,5 | 409272,1
khi xung phong kham
quanh bénh
KK3 |Mau khdéng | Khu vuc 2365745,7 | 409324,5
khi xung phong kham
quanh bénh
NT1 | Nudc thai Sau tram 2365723,5 | 4093254
xu ly
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Bénh vién theo cac tiéu chudn va quy chuén hién cé.
Két qua phan tich sé dugc so sanh va danh gia véi cac
quy chuén. Bang 1 thé hién vi tri 1dy mau nudc thai va
khi thai. Thoi gian thuc hién ldy mau 20/6/2022.

3. Két qua thuc hién

3.1. Hién trang phdt sinh chdt thdi tai Bénh vién

da khoa Anh Qudt

Bénh vién da khoa Anh Quét c6 dién tich mat bang
1.782 m?, tong s6 nhan vién la 76 ngudi lam viéc tai 12
khoa, phong bo phan chuyén mon gom c6 Noi; Ngoai;
San; Nhi; Mat; Da liéu; Rang ham mat; Tai mai hong; Xét
nghiém; Ché4n dodn hinh anh; Y hoc ¢6 truyén; Vat Iy tri
liéu - Phuc hoi chiic nang; tiém thay bang; dém mach, do
nhiét do, do huyét ap; 2 bd phan dam bdo la: phong Ké
toan - tong hgp va phong Quan tri - hanh chinh - phuc
vu. Bénh vién da c6 thoi gian hoat dong tlii nam 2009,
phuc vu nhan dan trén dia ban huyén Tan Yén va cac
huyén lan cdn nhu Yén Thé, Viét Yén, Lang Giang.

Theo tai liéu thu thip dugc vé két qua phan tich
mau khong khi xung quanh khu vuc lam viéc ciia Bénh
vién, c6 thé€ nhin xét moi truong khong khi cia Bénh
vién nhu trong Bang 2 nhu sau:

Bang 2. Két qua quan trac vé chit lugng khong khi
xung quanh

TT | Thong | Pon | Phuong Két qua Gia tri
s0 vi phap theo
thu QCVN
nghiém
KK1 KK2 | KK3
1 |Nhiét | °C |QCVN 34 32 30 -
do 46:2012/
Poam| % |BTNMT 68,0 69 69 -
To6c m/s 0,2-0,5| 0,2 - 0,2 - -
do gi6 05 | 05
4 |Tiéng |dBA |[TCVN 60-65 |60-65|55-60 70
on 7878-
2:2018
5 |Builo | pg/ |TCVN 218 183 178 300
lting m? |5067:1995
6 |CO ug/ |IETA. < 3.000 | <3.000 | <3.000 | 30.000
m® | PT.KK-01
7 | NO, | ug/ | TCVN | 115 90 60 | 200
m? | 6173:2009
8 | SO, |ug/ | TCVN | 140 | 120 | 80 | 350
m? | 5971:1995

Theo Bang trén ta c6 thé thdy, khong khi xung quanh
6 cac chi tiéu phan tich gom: Bui, §O,,NO,, CO, do 6n
déu nam trong giéi han cho phép theo QCVN 05:2013/
BTNMT-Quy chuén ky thuat quéc gia vé chit lugng
khong khi xung quanh va QCVN 26:2010/BTNMT-
Quy chuén ky thuét qudc gia vé tiéng on. Chi riéng tai
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vi tri gn c6ng thi cac chi s6 cao hon trong khu vuc
Bénh vién, diéu nay c6 thé€ bsi anh hudng ti tiéng 6n
giao thong do Bénh vién gin bén xe khach.

Phong cép ciru Phong bao ché

thude

Phong thay bong

bing, tiém Phong bénh nhan

Phong xét nghiém, Ngoai canh
chup phim
Buéng kham,

4 P Khu vuc hanh
buong thu thuat £

chinh, bép an

A,

CTRYT

A Hinh 1. So d6 ngudn goc phdt sinh CTRYT tai Bénh vién
da khoa Anh Qudt

Vi cac khoa phong nhu liét ké & trén, ¢ thé thiy
ngudn phat sinh chat thai tii cac khoa diéu tri, xét nghiém,
phau thuat nhu khoa No6i; Ngoai; San; Nhi; Mat; Da liéu;
Rang ham mdt; Tai mai hong; Xét nghiém; Chén dodn
hinh anh; Y hoc ¢ truyén; Vat Iy tri liéu - Phuc hoi chic
ndng; tiém thay bang; dém mach, do nhiét do, do huyét
ap... Theo s6 liéu thong ké dugc thi lugng CTRYT phat
sinh ¢ Bénh vién da khoa Anh Quiét, ndm 20201a 1.345 kg,
ndm 2021 la 3.704 kg, tinh tti thang 1 - 7/20221a 11.025 kg,
cac nguon gay phat sinh chét thai ran dugc mo ta 6 Hinh
1. Dinh ky tii 2 dén 3 ngay/lan, xe chuyén dung CTRYT
ctia Cong ty ¢4 phan moi trudng An Sinh dén nhan va van
chuyén dé xti ly [3]. Bénh vién da khoa Anh Quéit da quy
dinh luong di va thoi diém thu gom chét thai 1ay nhiém
phu hgp d€ han ché anh hudng dén khu vuc cham séc
ngudi bénh va khu vuc khac trong co s6 y té nhung trong
giai doan thang 9/2021 (dich Covid-19), Bénh vién da bi
khiéu nai vi d6t chét thai ran tai khu vic quang trudng
Luong Véan Nam.

Bénh vién c6 hé¢ thong xt ly nudc thai véi cong sudt
110 m*/ngay.dém. Day la hé thong thu gom nudc thai kin
va bao dam thu gom toan b¢ lugng nudc thai phat sinh

trong co sG y t€ [3]. Bang 3 thé hién két qua quan tric
nudc thai sau xu ly ciia Bénh vién da khoa Anh Quat. Két
qua khao sat cho thdy, nudc thai ctia Bénh vién da dugc
xt ly dam bao dau ra theo quy dinh ctia QCVN 28:2010/
BTNMT-Quy chudn ky thuit quéc gia vé nudc thai y té.

QCVN 28:2010/BTNMT-Quy chuén ky thuat qudc
gia vé nudc thai y t& vai gid tri t6i da (C_ ) cho phép ctia
cac thong s6 va cac chét gay 6 nhiém trong nudc thai y
té khi thai ra ngudn tiép nhan dugc tinh theo cong thic:
C_..=CxK

Trong do:

C: Gid tri cia cac thong s6 va cac chit gay 6 nhiém.

K: Hé s6 vé quy mo va loai hinh co sy t&; K = 1 (Bénh
vién da khoa Anh Quat véi thiét ké 70 giudng, thuc ké 150
giuong).

Ap dung K =1 d6i véi cic thong s6: pH, téng coliforms.

3.2. Ddnh gid hoat dong qudn ly moi truong tai
Bénh vién da khoa Anh Qudt
Bénh vién da khoa Anh Quat hién c6 150 giuong bénh,
theo Quyét dinh s6 3959/QD-BYT cua B Y té€ vé dinh
muic nhan luc va thdi gian lam co s6 xay dung gia dich
vu khdam bénh, chiia bénh thi véi bénh vién loai 4, ci 1
giuong ndi tra can 1,09 nhéan luc phuc vu. Nhu véy, cé
thé thiy yéu cau nhén luc cho bénh vién t6i thiéu la 164
ngudi, trong do khai gian ti€p quan ly (bao gom quan ly
moi truong) la 88 ngudi. Ngoai ra, moi ngay cd tii 450
- 500 lugt bénh nhan dén kham chia bénh, cling véi
khoang 1,5 nghin nguoi diéu tri ngoai tri bénh man tinh.
Nhu vay, vé6i s6 nhan luc 76 ngudi nhu hién tai méi chi
dap ting dugc chua t6i 50% yéu cdu nhan luc, vi vdy dan
t6i Bénh vién thiéu can bo chuyén trach vé moi truong.
Do van dé nhén lyc nén viéc van hanh tram xu ly nuéc
thai hién do can bd kiém nhiém khong cé chuyén mon,
dan dén viéc tram xt ly chua c6 quy trinh vin hanh véi
luu lugng phut hop véi thuc té. Bénh vién con thiéu cac
quy ché, quy dinh va huéng dan cu thé vé quan ly chat
thai ran phtt hgp quy ché phap luat va diéu kién thuc té
cta Bénh vién, bdo cdo giam sat moi trudng con so sai.

Bang 3. Két qua quan tric nudc thai sau xti ly ciia Bénh vién da khoa Anh Quit

STT Thong s Phuong phap phan tich Don vi Kétqua | QCVN 28:2010/BTNMT

A B

1 b6 pH TCVN 6492:2011 - 6,5 6,5-8,5 6,5-8,5

2 BOD, TCVN 6001-1:2008 mg/L 45 30 50

3 COD SMEWW 5220C:2017 mg/L 90 50 100

4 Chét ran lo lting TCVN 6625:2000 mg/L 73 50 100

5 Sunfua TCVN 6637:2000 mg/L 2,1 1 4

6 Amoni TCVN 6179-1:1996 mg/L 6,8 5 10

7 Ham lugng Nitrat (NO,") | SMEWW 4500-NO,:2017 mg/L 45 30 50

8 Ham lugng ddu m& SMEWW 5520B&F:2017 mg/L 5,6 10 20

9 Photphat TCVN 6202:2008 mg/L <0,3 6 10

10 Coliform (MPN) TCVN 6187-2:1996 MPN/100 mL 4.600 3.000 5.000
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Vi hién nay Bénh vién con phai danh m¢t phan 16n kinh
phi cho dau tu trang thiét bi mdy mdc nén nguodn kinh
phi danh cho cong tac quan ly moi trudng néi chung, chat
thai tai Bénh vién con han hep, chua dugc chu trong dan
dén thiéu phuong tién, thiét bi, cong trinh cho cong tac
thu gom, van chuyén, luu giti chét thai ran. Hang nam,
chua bé tri dugc kinh phi thuong xuyén cho hoat dong
dao tao, tap hudn, tuyén truyén cong tac BVMT va quan
ly CTRYT dén can bo y té. Mot trong nhiing ly do cho su
thiéu hut vé kinh phi con dén tui gia vién phi (bdo hiém xa
hoi) hién nay chua tinh dung, tinh da cac chi phi cho viéc
xt ly chat thai y té. Véi cac doanh nghiép tu nhan nhu
Bénh vién da khoa Anh Quit thi diéu nay gay anh hudng
rdt16n dén viéc t6 chiic cac hoat dong quan ly moi truong
trong doanh nghiép. Vi vay, d€ cai thién cong tac quan ly
moi truong tai Bénh vién da khoa Anh Quat, diu tién can
phai thuc hién ra soat ki€ém toan danh gia cac chi phi can
thiét cho viéc thu gom, luu giti xti ly chét thai trén nguyén
tac tinh du. Chi phi nay can dugc phan b vao chi kham
chiia bénh véi hinh thiic kham dich vu va dong chi tra.
Ban Lanh dao Bénh vién trén ¢ sd dinh muic nhén luc
khdm chiia bénh, can phan bd va st dung kinh phi quan
ly chét thai y t€ tai Bénh vién theo huéng can doi va phu
hop, hudng t6i viéc giam thiéu chat thai va Ging dung kinh
t€ tudn hoan trong quan ly chit thai. D& ho trg cho Bénh
vién, S6 TN&MT tinh Bac Giang can t6 chtic cac budi tap
huén hudéng dan cho cic can bo quan ly mai trudng tai
cac bénh vién tu nhéan vé phuong phap quan ly chat thai
y t€ hiéu qua.
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4. Két luin

Bénh vién da khoa Anh Quitla mdt bénh vién tu nhan
khu vuc Bic Giang, v6i 150 giudng bénh, mdi ngay co tu
450 - 500 lugt bénh nhan dén kham chiia bénh, cting véi
khodang 1,5 nghin nguoi diéu tri ngoai trt bénh man tinh.
Hoat dong kham chiia bénh tai day da gép phén giam tai
cho hé thong y t€ cong lap tai Bac Giang. Tuy nhién, hién
nay, hoat dong ctia Bénh vién gdp nhiéu khé khan vé van
dé kinh phi. Trong khi y t€ cong dugc st dung toan bo
dat dai, mdy moc thiét bi, nhan sy hoan toan mién phi, y
t€ tu nhan gan nhu phai lo toan bo chi phi, diéu nay dan
t6i nhiéu hoat dong quan ly mdi trudng trong khu vic
Bénh vién chua dugc thuc hién t6t. Mac du hién nay chat
lugng moi truong trong khu vuic khi khéo sat van dat yéu
cau, nhung trong tuong lai quy m6 Bénh vién phat trién
thi day sé la mét ngudn rui ro cho cong dong vé mat moi
trudng. Ngoai ra, viéc thi€u nhén luc chuyén trach, thiéu
cac quy dinh vé quan ly phan loai chat thai cling 1a cac van
dé Bénh vién cin khac phuc. D€ nang cao hiéu qua quan
ly moi truong tai Bénh vién, can c6 cic co ché dé€ hach
toan chi phi quan ly moi truong vao chi phi kham, chiia
bénh. Bénh vién can cin d6i cac ngudn thu chi d€ gianh
mot khoan kinh phi thudng xuyén cho viéc tuyén dung
can bd chuyén trach vé moi truong, thuc hién cac khoa
dao tao tap hudn cho can bd cong nhan vién vé cong tac
phén loai va quéan ly chét thai, b6 sung cac quy dinh vé thu
gom, luu giti va phan loai chat thai ran, 16ng tai co som

4. S0 tay hudng dan qudn 1y chdt thdi y té trong Bénh vién
(Ban hanh kém theo Quyét dinh s6 105/QD-MT ngay
3/7/2014 ctia Cuc trudng Cuc Qudn ly moi trudng y té).

5. Bdo cdo cong tac BVMT Bénh vién da khoa Anh Quidt,
huyén Tan Yén, tinh Bdc Giang niam 2021.

6. Thong tu s6 58/2015/TTLT-BYT-BTNMT-Thong tu vé
quan ly chdt thdi y té.

ABSTRACT

hospital environment in the future.

ASSESS THECURRENT STATE OF ENVIRONMENTAL MANAGEMENT
AT ANH QUAT GENARAL HOSPITAL IN TAN YEN, BAC GIANG

Nguyen Thu Huyen, Le Thu Thuy, Nguyen Trung Duc

This paper assesses the current situation of environmental management at Anh Quat General Hospital,
Tan Yen district, Bac Giang province with three areas: medical solid waste, wastewater and exhausted gas. The
results show that in general, the hospital has managed the hospital environment quite well in compliance with
current regulations. However, waste collection needs to be done better and solutions are needed to protect the

Key words: Anh Quat General Hospital, hospital environment management.
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Méi truong

NGHIEN CUU UNG DUNG CONG NGHE SO TRONG

QUAN LY TAINGUYEN NUGC

Lé Van Linh*, Nguyén T Anh
Nguyén Hoang Bach

1

TOM TAT

Lam thé nao d€ quan ly nuée hiéu qua 1a van dé nhtic nhéi trong bdi cdnh mai trudng bi 6 nhiém, nhu cau
sti dung nudc ting lén va nudc la mot tai nguyén hiiu han? Véi su phat trién ctia cudc cach mang cdng nghiép
lan thi 4, nhiéu cdng nghé da dugc ting dung trong linh vuc tai nguyén nudc (TNN) nham muc tiéu tiét kiém
nang lugng, st dung bén viing TNN ndi riéng va tai nguyén noi chung. Bai bao gi6i thiéu mot s6 cong nghé s6
phd bién da va dang dugc nghién ciu ap dung trong quan ly TNN trén thé gidi.

Tu khoa: Cong nghiép 4.0, tri tué nhan tao (Al), internet van vat (IoT), dit liéu I6n (Big data).

Nhan bai: 2/11/2022; Svia chiia: 28/11/2022; Duyét ding: 2/12/2022.

1. M& dau

TNN v6n gin lién v6i phat trién kinh té va x6a doi
giam ngheo, su san c6 clia cac nguodn nudc va viéc quan
ly ching la nhiing yéu t6 quyét dinh chién lugc ting
trudng ctia mot quoc gia [1]. Trong s6 17 Muc tiéu Phat
trién bén viing ctia Lién hgp qudc, Muc tiéu Phat trién
bén viing 6 (SDG 6) nham dam bao sy san c6 cua nudc,
quan ly hiéu qua TNN va vé sinh an toan cho tit ca
moi ngudi vao ndm 2030 dugc coi la mdt trong nhiing
muc tiéu c6t 16i, c6 quan hé mat thiét va anh hudng dén
nhiéu muc tiéu khac. Tuy nhién, theo bao cao Cap nhét
tién do ndm 2017 vé Nudc udng, Cong trinh vé sinh va
Vé sinh cd nhan cia WHO va UNICEEF [2] du bdo dén
nam 2030, tinh trang khan hiém nudc sé khién 700 triéu
ngudi phai di doi, thay d6i noi séng.

Bao cdo Cap nhat tién d6 2021 vé SDG 6 ctia UN-
Water [3] da chi ra, cin tang cudng hon niia cac n6 luc
dé dat dugc muc tiéu dua ra vao nam 2030 nhu: (i) Vé
dich vu nuéc udng, d€ dat dugc muc tiéu phd cap tiép
can v6i ngudn nude “dugc quan ly an toan” sé doi hoi
toc do tién do gdp bdn 1an so véi toc do hién tai; (i) Vé
cong trinh vé sinh, d€ dat dugc muc tiéu tiép cin toan
dién v6i hé thong vé sinh “co ban”, yéu cau téc do tang
gdp doi so v6i toc do tién d hién tai va d€ dat dugec muc
tiéu tiép can phé bién doi véi hé thong vé sinh “dugc
quan ly an toan”, yéu cau toc do ting gdp bon lan so
véi tde do tién do hién tai va (iii) VE€ vé sinh ca nhén,
dé dat dugc muc tiéu tiép cin toan dién véi hé thong
v¢ sinh co ban, yéu ciu téc do ting gap bon so véi toc
do tién do hién tai. D€ tang toc do tién do doi hoi phai
ting dang ké miic dau tu hién tai vao cac dich vu nude

'Vién Khoa hoc tai nguyén nuidc
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udng va dich vu vé sinh. Céc giai phap va cong nghé tai
chinh truyén théng da dugc chiing minh la khong du
trong viéc giai quyét nhiing thach thtic nay, néu khong
c6 giai phap, hanh dong nao phu hgp va manh mé hon
thi chac chan khong thé dat dugc SDG 6 theo dung tién
do [4]. D€ ddm bao tién trinh dat dugc muc téu nay can
d6i méi va phat trién cac phuong phap ti€p cin theo
hudéng sang tao dé€ giai quyét van dé chit lugng nudc,
khan hiém nuéc.

Sang kién Thé giGi nam 2050 (TWI2050) do Vién
Qudc té€ vé Phan tich hé thong ting dung (ITASA) thuc
hién nham muc dich cung cip co s khoa hoc cho
Chuong trinh Nghi su 2030 da dua ra 6 chuyén déi quan
trong dé ddm bao tién trinh dat dugc cdc Muc tiéu Phat
trién bén viing, trong d6 c6 Cach mang ky thuat s6 [5].
Theo d6, Cach mang ky thuét s6 1a tdp hgp cua nhiéu
cong nghé tién tién co6 thé ho trg dat dugc cac muc tiéu
phét trién bén viing. Tuy nhién, viéc 4p dung cac cong
nghé nay mot cach khong phu hgp cling dong thoi de
doa va can trg tién trinh nay. Do d6, cadn nghién ctu
cach két hgp linh hoat cac cong nghé ky thuat s6 nham
thic ddy qua trinh thuc hién Chuong trinh nghi su 2030,
vi mot tuong lai xanh va bén viing. Pong thoi, can xay
dung cdu tric quan trj va 1o trinh hudng téi tuong lai cu
thé, sao cho sy danh ddi tiém nang lién quan dén moi
trudng, xa hoi va con ngudi ctia mot cudc cach mang
khoa hoc, cong nghé, sang tao (STI) dugc kiém soat.

Cudc cach mang cong nghiép lan thi 4 (4IR) cung
cdp cac cong nghé mai, mang tinh dot pha véi nén tang
chuyén déi ky thuat s6 va tu dong héa cé tiém nang
cao dé ddy nhanh tién d6 nham dat dugc cac muc tiéu



dat ra trong Chuong trinh nghi sy 2030 né6i chung va
SDG ndi riéng. Cac cong nghé mdi d6 la: Tri tué¢ nhan
tao (AI); Internet van vét (IoT); Dii liéu 16n (Big data);
Blockchain; Drone; Thuc té do va ting cuong (VR/AR).
Céc cong nghé co thé lién két véi nhau d€ x6a bo han
ché khi cac cong nghé hoat dong riéng biét va co6 thé két
ndi, chuyén do6i thanh mot hé thong toan dién phtic hgp
gom cac yéu t6 lién két va phu thudc véi nhau. Muc tiéu
cuia bai bao cung cdp cach nhin téng quan vé mot s6 ting
dung ky thuat s6 dién hinh trong quan ly TNN, chu yéu
tap trung vao 3 cong nghé phd bién la tri tué nhan tao
(AI), internet van vat (IoT) va dii liéu 16n (Big data) [4].

2. Khai niém va méi quan hé caa cac cong nghé ky
thuat s6

2.1. Tri tué nhan tao (Al)

binh nghia vé tri tué nhan tao (AI) thay déi tuy
thudc vao t6 chiic va ngii canh no6 dugc st dung. Theo
T6 chiic Hop tac va phat trién kinh té (OECD), hé thong
AT la: “mot hé thong dua trén may moc c6 thé thuc hién
mot s6 muc tiéu nhat dinh do con nguai xac dinh, dua
ra du doan, dé xuat hodac quyét dinh anh huéng dén moi
truong thuc hodc do. Hé thong Al dugc thiét ké dé€ hoat
dong véi nhiéu muc do tu chu khac nhau” [6]. Cac hé
thong Al thudng xuyén c6 xu hudng bt chude hanh vi
thong minh ty nhién ctia con ngudi va dugc phat trién
dé giai quyét cac vin dé cu thé t6t hon con ngudi.

AT c6 kha ndng anh hudng dén tat ca cac by phan
ctua nén kinh t€ va bién d6i phuong thic lam viéc,
sinh s6ng cua con ngudi. Al la mét cong nghé quan
trong va co ban trong thoi ky cong nghiép 4.0. S6
lugng nhiing ting dung Al da tang lén trong nhiing
nam gan day nho nhiing tién b vé ning luc tinh toan,
dién toan dam may va kha ndng tiép cin co s¢ dii liéu
ngay cang tdng cung véi cac cong cu phan tich phtc
tap [4]. Trong linh vic TNN, cac qua trinh thuy van
c6 th€ dugc coi la mot qua trinh phi tuyén tinh trong
tu nhién [7], [8]. Theo d6, mot s6 bién s6 nhu dong
chdy va lugng mua & cac dia diém khac nhau c6 cac
tham s6 khac nhau phu thudc vao thoi gian. Do do,
can phai mo ta, dién giai va phén tich cic qua trinh
phi tuyén tinh nay. Khi céc thuét toan va thong s6 ctua
Al dugc xay dung mot cach thich hgp dé1ap mo hinh,
mo hinh dugc tao ra sé mang lai hiéu qua kinh té, ruat
ngan thoi gian va dua ra két qua chinh xac hon. Day
la mot trong nhiing loi thé quan trong nhat ctia AL
Hon ntia, d¢ chinh xdc va chtic ndng ctia mdt moé hinh
c6 thé dugc kiém soat bing cac tap di liéu duge luu
trii. Mot trong nhiing diém quan trong la nguoi diéu
khién mo hinh can c6 kha ning xac dinh moi quan
hé trong cac qua trinh thay van va anh hudng cta
cac thong s6, dong thoi c6 thé chon hodc thay déi cac
thong s6, chtic ndng, s6 ldp, thuat toan ctia mo hinh
trong trudng hop bién déi. Trong bdi canh do, cac
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nghién ctu st dung ky thuat Al lién quan dén TNN
da nhan manh tdm quan trong cua vén dé nay [9].

2.2. Internet van vdt (IoT) va dii liéu I6n (Big data)
Internet van vat (IoT) dé cap dén mang ludi cac thiét
bi va d6i tugng dugc két néi véi internet dang phat trién
nhanh choéng [4]. Cac thiét bi, d6i tugng nay dugc dua
vao ho gia dinh, noi lam viéc hang ngay ctia chung ta
va chung c6 th€ cung nhau thuc hién cac tac vu cu thé
trén moi truong khac nhau. Cac thiét bi nay dugc két
ndi v6i cac may tinh manh trong “ddm méy” nham hé
trg giao tiép gitia ngudi voi vat va gitia vat thé véi doi
tugng. Viéc ap dung IoT trén quy mo 16n sé tao ra mot
lugng 16n dii liéu. Tuy nhién, bai kich thudc, su da dang
va toc do tao 1ap 1a han ché nén viéc phan tich lugng 16n
dii liéu trén bang cac cong nghé truyén thong sé khong
thuc t€. Do do, su ra doi ciia cong nghé dii liéu 16n (Big
data) sé ho trg dua ra nhiing két qua c6 do tin cdy cao
va nhiing thong tin da dang hon tut dit liéu co ban, dan
dan giup thay thé cac ky thuat thu thép, xu ly di liéu
truyén thong.

Viéc trién khai IoT va dii liéu 16n c6 kha nang tac
dong sau sdc dén nhiéu linh vyc, cing nhu mé ra cac co
hoi va ting dung hoan toan mdi. Lién quan dén quan ly
nudc, IoT c6 thé t6i da hoa viée sti dung nudc hiéu qua
thong qua cac gidi phap méi d€ cai thién quan ly nudc.
Cac du an vé nudc thuong kha phtic tap, vi nhiéu thanh
pho phu thudc vao co s ha tang cti. Do do, viéc sti dung
IoT c6 thé ho trg cac thanh phd gidm chi phi van hanh
lién quan dén xay dung va bao tri (ibid.).

Muc tiéu cta IoT va di liéu 16n trong TNN la thuc
ddy tiép cén tich hgp va toan dién dya trén IoT déi véi
s6 lugng, chét lugng nudc va gidm sat moi trudng bang
cach dua ra nhiing phuong phap dua trén co s& khoa
hoc cong nghé va d6i méi sang tao hudng téi quan ly
bén viing TNN [10]. Mot s6 ting dung cua IoT va di
liéu 16n trong linh viic TNN dugc dua ra trong cac muc
tiép theo.

2.3. Méi lién hé giiia tri tué nhan tao (AI) vdi
internet van vdt (IoT) va dii liéu lo6n (Big data)

Chit lugng nudc mat & cac nudc dang phat trién
dugc du bao ngay cang tram trong do lugng nudc thai
ngay cang tang trong khi kha nang xt Iy nudc thai chua
dugc cai thién. Hau qua tit yéu la su gia ting hién tugng
pht dudng, nguy co cao mat da dang sinh hoc va tinh
trang kho kiém sodt cac bénh lay truyén qua nudc. Al,
cam bién thong minh va cac cong nghé IoT khac da
dugc ting dung dé€ giam sat viéc xt ly chét thai cua cac
nha may, tit d6 c¢é phuong an téi uu hda viéc st dung
tai nguyén va 1én ké hoach bao tri thiét bi thich hgp dua
trén di liéu lich st [11]. Nhiing diém chua hiéu qua cta
cac hé thong dich vu vé nudc hién tai da va dang dugc
giai quyét thong qua viéc phan tich dua trén sy két hgp
gitia Al v6i cac cam bién IoT. bay la mot su két hop
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da manh dé€ lién tuc quan trac, du béo va dép ting nhu
cau nuéc mot cach hiéu qua, bén viing nhat [11]. Ngoai
ra, su tich hop gitia IoT v6i Al ¢6 thé tao ra mot cong
nghé manh ho trg gidi quyét nhiing van dé ctia IoT. Mot
trong s6 do6 la van dé lién quan dén khoi lugng di liéu
khdng 16 dugc tao ra tu cac thiét bi IoT khac nhau. Véi
kha ning phan tich ding ké cta Al, di liéu IoT c6 thé
dugc phan tich hiéu qua dé€ trich xudt thong tin ¢ y
nghia, tii d6 ho trg phan tich d€ dua ra cac quyét dinh
sang su6t hon [12].

Thu thap dii liéu la mdt cong viéc quan trong, nhung
bén canh d6, viéc sdp x€p, phan tich va danh gia d liéu
la nhiing cong viéc khong kém phan quan trong [13]. Al
la cong cu giup phén tich va hé trg ra quyét dinh tu di
liéu dugc thu thap boi cac thiét bi IoT qua cac chuong
trinh quan triac b6 sung tii xa. Nhu vy, viéc tich hgp Al
va IoT sé khai phd phan 16n tiém ndng cta di liéu IoT.
Tuy nhién, van con nhiéu thach thic lam cho su két
hop gitia IoT v6i Al tré nén kém hiéu qua. Nhiing thach
thtic nay bao gom tinh phap ly, tinh khong dong nhat,
tinh bao mat va quyén riéng tu, dé chinh xac, téc do,
kién truc trung tdm va ca nhiing 16i khong dang c6 [12].

3. Cac iing dung cong nghé ky thuit s6 trong quan
ly TNN
3.1. Tri tué nhdn tao (Al)

3.1.1. Ung dung cta Al trong qudn ly nudc va
nudc thdi

Cac ting dung chinh hién c6 va tiém nang cua Al

trong cdp nudc va quan ly nudc thai c6 thé dugc ap

dung dé danh gia hiéu sudt; t6i uu hda cac hoat dong;
phat hién ro ri duong 6ng [6]. Mot s6 ting dung chinh
cua Al trong cdp nudc va quan ly nudce thai duge tom tat
trong Bang 1. Mtic d¢ ting dung ctia Al dao dong tii cac
chatbot don gian dé ho trg khach hang cho dén cac hé
théng quan trong dé tu vin hodc hé trg van hanh, duy
tri viéc xu ly nude va nudc thai. Pham vi cling bao gom
ti ngudn nudc dén xa nude thai. Ngoai ra, Al cing ho
trg quan ly téng hop chu trinh nudce (ibid.).

Mot ting dung cu thé ctia Al trong xt ly nudc thai
dugc phat trién bdi Cong ty EMAGIN cua Canada véi
hé thong tri tu¢ do thai gian thuc thich ting két hop [4].
San phdm nay c6 thé dugc tich hgp vao cac hé théng
hién c6 d€ t6i uu hda viéc quan ly mang ludi nudc va
nha may xt ly nudc thai bang cach cung cip cac hanh
dong kiém soat t6i uu dua trén viéc hoc hoi tii cac hoat
dong trong qua khu, di liéu thoi gian thuc va cac diéu
kién du bao. N6 c6 thé t6i uu hoa qua trinh phan hiy ky
khi va suc khi bang cach diéu chinh chi phi nang lugng
dua trén cdu hinh tai; ho trg kiém soat chit dinh dudng
bang cach t6i uu hoéa cac diém dat liéu lugng hoa chét
huéng vao anh hudéng (vi du: clorua sat) dé tang cudng
kiém sodat phét pho; cung cip tinh ndng phat hién dong
can/tac nghén theo thoi gian thyc va tinh toan tudi tho
mang; t6i uu hoa cac hé thong xt ly nude thong thuong
va theo huéng mang, taing cuong qua trinh keo ty, dong
tu véi viéc kiém soat liéu lugng hoa chit du dodn nhiéu
16p tién tién va t6i da hoa kha nang phuc h6i mang dua
trén cac du doan vé chét lugng nudc cap. N6 ciing c6 thé
tan dung AI d€ quan ly t6i uu mang ludi truyén tai va
phan phoi nudc véi giam sat chat lugng nudc theo thaoi

Bang 1. Cac ting dung hién c6 va tiém nang ciia Al trong quan ly nudc va nudc thai [6]

Phan loai Ap dung Nghién ctiu dién hinh

Quan ly TNN Du doan quan ly nhu cdu nudc|Céc cong cu thong minh cling v6i thong tin khong gian dia ly
ngan han/dai han va mo hinh héa dé€ phat hién, dy dodn céc vin dé TNN

Xu ly nude va nude thai | Danh gid hiéu sudt Khai thac dit liéu chit lugng nude

T6i uu hoa hoat dong

T6i vu hoa va kiém sodt hé théng bao gém ca téc do bom tac
dong dén chi phi ning lugng

Du doan chit lugng nuéc

Du doan chét lugng nudc tho hodc nudce da qua xti ly dua trén
nhiéu tham s6 dau vao

Cung cip nudc Phat hién ro ri

Xac dinh ro ri va nudc khong thu dugc

Gidm sét tudi tho dudng 6ng

Mo hinh héa sy xu6ng cip dudng 6ng va 6ng nudc thai

T6i uu hoa viée st dung nuéde

Céc thiét bi thong minh kiém soét lugng nudc tiéu thu

Xa nudc thai Quan ly xa nudc thai Phéi hgp xa nudc thai két hgp chay tran trong thoi gian mua
dé gidm chi phi bom
Truy tim chit 6 nhiém X4c dinh ngudn 6 nhiém quan sat dugc & ha luu
Xu ly bun Quan ly qua trinh xt ly bun T6i uu hoéa cac quy trinh dot stt dung Al
Dich vu khach hang Nhan thuc va cdc dich vu b6 sung | Tuong tac véi khach hang bang céc cong cu AI nhu Chatbots
Thué va chi nhanh cong ty T6i uu hoéa dich vu thong qua quan ly dii liéu va du doan
Kha nang phuc hoi An ninh mang Al dugc dé xudt nhu mot cong cu chtt ddong dé bao vé co sé ha

tdng trong cac cudc tdn coOng mang

Kha nang chong choi vé6i cac thim
hoa tu nhién

Hé théng canh bdo sém dugc ho trg bsi Al chong lai ngép lut
do thi.
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gian thuc, ndng cao kha ning phat hién van dé st dung
dii liéu ap sudt khong 6n dinh c6 do phéan giai cao cling
v6i viée t6i uu hoéa thoi gian thuc cta cic diém dét van
giam dp trén toan mang.

Al ¢6 thé cho phép tiét kiém nudc nhiéu hon ti méay
bom dén voi nudc (ibid.), cling nhu danh gia va cung cap
chinh xac nhu cau nudc, Al dang tré thanh mdt cong cu
thiét yéu trong cudc chién chong lang phi nudc. Ngin
ngtia lang phi nudc c6 tim quan trong dic biét & cac nude
bi cing thdng vé nudc hodc khan hiém nude. Méi lit lang
phi do ro ri, v& duong ong va cac hién tugng bat thuong
khac 1a mot lit c6 thé ctiu hodc céi thién cudc song. Lugng
nudc that thodt trudc khi dén cac ho gia dinh do v& duong
Ong udc tinh khoang 15% & cac nudc phat trién va lén dén
50% & cac nudc dang phat trién [14].

Mot trong nhiing ting dung l16n nhat cta Al trong
ting dung nudc va vé sinh la cung cap nhiing di liéu
c6 thé thuc déy viéc ra quyét dinh (ibid.). Trong do,
dit liéu ngudi dung va khong gian dia ly c6 thé dugc
sti dung dé quyét dinh noi can xay dung cac cong trinh
vé sinh, nudc uéng nham dap ting nhu ciu ctia hau hét
cac cong dong dé bi t6n thuong. Thém niia, di liéu do
c6 thé dugc st dung d€ hiéu khoang cach cung, ciu vé
nudc va giup cung cdp nudc ¢ nhiing noi can thiét nhat
(6 cap khu vuc, cap cong dong hodc trong co s cia mot
cong ty). Ngoai ra, dii liéu d6 con c6 thé dugc st dung
dé tu vin vé quan ly nudc tét hon va quan ly nuée & cap
luu vuc.

Ung dung AI trong TNN tai Viét Nam cht yéu
dugc tng dung trong cac nghién ctu vé phan tich
dong chay, danh gia du bao chat lugng nudc. Cao
Hoang Hai va cong su, 2019 da ting dung 2 mo6 hinh
Alla Random Forest (RF) va Support Vector Machine
(SVM/SVR) dé€ du bao tht nghiém dong chay dén hé
song Hinh trén luu vuc song Ba [15]. Hoang Thi An
va cdng su, 2022 v6i nghién ctiu két hgp mo hinh
thay luc va AI trong m6 phong chét lugng nude. Mo
hinh AI st dung thuat toan MLP - ANN xay dung
quan hé hoi qui gitia luu lugng nudc sdong va nong do
cac nguodn thai véi cac chi s6 chit lugng nude d€ du
bao chit lugng nudc tai cac vi tri kiém sodt theo cac
kich ban kiém soat va quan ly nguén thai khac nhau
mot cach nhanh choéng [16]. Cac ting dung Al trong
cung cip nudc, xt ly nude thai... hién chua cé nhiéu
nghién ctiu dugc thuc hién tai Viét Nam.

3.1.2. Co hoi va thdch thiic trong iing dung Al

Al 1a cong nghé dang thu hut dugc nhiéu sy cha y
ctia cac qudc gia do huéng dén nhiing sy d6i mdi sing
tao. Muc tiéu ctia AI 1a nhdm nang cao chét lugng cong
viéc va cudc sOng ctia con ngudi trong khi dam bao
khong lam trdm trong hon tinh trang bét binh dang xa
hoi, kinh t&, chinh tri. D€ c6 thé hién thuc héa muc tiéu
kép do6 doi hoi cac dinh hudng thay d6i mang tinh hé
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thong toan dién tu stta d6i, bd sung chinh sach c6 lién
quan dén d6i méi phuong thiic hoat dong cta doanh
nghiép. Do d6, bén canh viéc tap trung ngudn luc dé mé
rong quy mo, Chinh phu cac nudc cling can phai danh
gid, cAn nhic vé tinh bén viing trong viéc phat trién, Ging
dung rong rai hé thong Al [17]. Bén canh d6, mot so
thach thtc 16n trong viéc st dung Al c6 thé ké dén la
quyén riéng tu cta di liéu, quyén sd htiu di liéu, quyén
truy cap dii liéu va chat lugng ctia dit liéu [4].

3.2. Internet van vit (IoT) va dii liéu 16n (Big data)

3.2.1. Ung dung ciia IoT va Big data trong qudn ly
nudc va nudc thdi

Qudn ly nuidc

Quan ly ngudn cung cip nudc dang tré thanh mot
nhiém vu quan trong d6i véi cac thanh phd, cac co s&
cung cdp nudc trén toan thé gisi, dc biét trong boi canh
thuc hién cung phat trién kinh t€ - xa hoi va ting pho
v6i bién d6i khi hau. Cung véi do, IoT dang dugc diéu
chinh réng rai hon d€ pht hgp véi nhu cau riéng cua
viéc gidm sat mang ludi nudc [18].

Lugng nudc 1o i va vé duong 6ng trung binh trén
toan cau la tit 30% - 35%, thAm chi & mot s6 khu vuc,
ty 1é nay c6 thé 1én t6i 50% - 60% [4]. Lugng nudc ro ri
16n nhu vay da ddy cac cong ty cdp nudc vao kho khan
v6i tinh trang san xudt va cung cip nudc khong tao ra
doanh thu. Sy ra doi ctia dong hé thong minh IoT, véi
kha nang thu thap dii liéu 16n, gitp giai quyét kho khan
dang ton tai trén. Cu thé, ddng ho6 thong minh cho phép
cac cong ty cip nudc thuong xuyén doc dong ho cua
khach hang trong ngay, cung cdp cho khach hang di
liéu tiéu thu nudc theo thoi gian thuc, cling nhu nhanh
chong phat hién that thoat nudc trong hé thong (ibid.).
Tu d6, c6 thé thdy, dong h6 thong minh viia hd trg cong
ty cdp nudc giam sat qua trinh cdp nudc, quan ly rai
ro, ho trg ting doanh thu, viia gidp ngudsi tiéu dung su
dung nudc tiét kiém, hiéu qua, phu hgp véi nhu cau va
kha nang kinh té.

Mot ting dung thuc té khac ctia IoT la trong hé thong
canh bdo sat 16 dat do mua 16n Alerta Rio, Brazil [19].
Hé thong canh bao nay thu thap di liéu tich hgp theo
thoi gian thuc ti 30 co quan va dugc diéu phoi bai
Trung tdm diéu hanh cta Rio de Janeiro - Trung tam
dau tién trén thé giGi c6 mang ludi do mua va h¢ thong
radar khi tugng gitp canh bao thién tai hiéu qua [20].
Ngoai ra, cac cong nghé IoT da dugc trién khai d€ ho
trg giam sat moi truong cling nhu quan ly dich vu. Cu
thé, IoT cho phép giam sat tli xa cac dam chay riing, cac
tran dong dat cting nhu cac tran 1a lut va cac nguy co 6
nhiém tiém 4n.

Tai Viét Nam, Cong ty TNHH MTV Thoat nuéc Ha
Noi da trién khai Trung tim gidm sat hé thong thoat
nudc, véi chlic ning theo doi dién bién mua, quan ly
lugng mua, muc nudc, gidm sat tinh hinh hoat dong ctia
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cac tram bom, ctia diéu tiét, camera giam sat diém ngap
ting trén hé thong thoat nudc... Ung dung bdn d6 canh
bao ngap ung va tim chi duong qua dién thoai (HSDC
maps) trén cac thiét bi di dong thong minh c6 thé hé trg
ngudi dan biét dugc cac thong tin nhu: Ban d6 cac diém
do lugng mua, vi tri cac diém ngép, hinh anh theo thoi
gian thuc tai diém ngép, tim dudng di tranh ngép, canh
bao mua gidng, gui thong tin truc tiép vé su cd, diém
ngdp ung vé Trung tam diéu hanh [21].

Gidm sdt nudc thdi

TP. Holon, ndm & trung tdm cua Israel, c6 hé thong
nudc thai dang gap nhiéu vin dé lién quan dén viéc tac
nghén hé thong [4]. D€ khic phuc, thanh phé hudng
t6i lap dit cac thiét bi do khong tiép xic SmartScan 50
v6i nhiéu loai cam bién ctia cong nghé ting dung Solid
(SolidAT). Véi kha nang chéng chiu cao trong moi
truong métan cua thi€t bi cing téc do thu thap va truyén
tai di liéu nhanh chong va tin cy bing IoT, thanh phé
c6 thé kiém soat, quan ly hé thong cong ranh tét hon
nhd gidm sat muc nudc, nudc thai tii xa va giai phap gui
canh bao qua dich vu tin nhan SMS khi myc nuéc dat
gi6i han cao hodc thap.

TP. Murcia, Tay Ban Nha, da va dang trién khai hé
thong cam bién mang khong day trong khuon khé Dy
an Ecosens Aquamonitrix [22]. Hé thdng nay cung cap
tinh nang quan tric, giam sat, quan ly cac thong s6 chat
lugng nudc thai truc tuyén va gan thoi gian thuc. Cu
thé, hé thong da va dang dugc st dung d€ quan trac ham
lugng nitrit va nitrat trong nudc thai dau ra cia mét nha
may xt ly véi két qua cé do tin cay cao va dugc cap nhét
gan nhu ttic thoi. Nho IoT, hé thong co thé ting thém s
lugng nut cam bién, mé rong kha ning luu trit va nang
cao téc do xu ly. Ngoai ra, IoT c6 thé giup hé thdng phat
trién thém cac tinh nang khac.

3.2.2. Co hoi va thdch thiic trong 1ing dung IoT va
Big data
Viéc trién khai [oT trén quy mo 16n sé c6 tac dong
sau sac dén nganh nudc, vi nd sé thuc déy viéc stt dung
nudc hiéu qua, cai thién quan ly nudc, giam thiéu 6
nhiém nguoén nudc, tii d6 giam chi phi van hanh ctia cac
cong ty cdp va thoat nudc [4]. IoT c6 thé ddm bao chat
lugng nudc va tang cudng kha nang chong chiu véi bién
d6i khi hau, ca hai van dé dang gay nhtic nhéi trong khu
vuc trong nhiing ndm gan day. Lién quan dén dam béo
chét lugng nudc, hé thong cam bién c6 thé dugc lap dat
tai cac vung nudc dé thu thap di liéu lién quan dén luu
lugng, s6 lugng va chat lugng nudc. Cac dii liéu thu thap
d6 c6 thé dugce truyén tai dén hé thong qua cac thiét bi
IoT. Céac cam bién ho trg IoT cho phép nhiing ngudi ra
quyét dinh phat hién cac van dé nhu vi tri dudng nudc
bi 6 nhiém ti cdc nha mdy xu ly nudc thai hay viung
nudc bi phu dudng do san xudt nong nghiép, trén co s
d6 dé dua ra cac bién phéap khic phuc phu hgp [4].
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Tuy nhién, viéc thu thap va luu trii cac bo di liéu
khong 16 ¢6 thé tao ra cic 16 hdng va rui ro mdéi, ciing
nhu lam gia ting tinh trang bat binh déng, lam sai léch
nhéan thic, dan dén phu thudc vao co sé ha tang tap
trung (ibid.). Vi dy, nhiing ngudi c6 trinh d¢ hoc vén,
muc thu nhap thap hon sé gap kho khin trong viéc truy
cap hodc tiép can cac noi dung truc tuyén hon so véi
nhiing ngudi c6 mic thu nhép cao hon. biéu do sé néi
rong “khoang cach ky thuét s6”.

4. Két luan

Nhu ciu vé luong thuc va ndng lugng ngay cang tang
cao, cac nganh cong nghiép phat trién nhanh va diéu
kién tdt yéu vé vé sinh co ban ctia con nguoi lam nhu
cdu nudc ngay cang tang. Vi vay, viéc nghién ctiu va
thuc hién nhiing giai phap quan ly nuéc mot cach toan
dién, bén viing hon trong tuong lai dang tré nén hét stic
cap bach [23]. Mot trong nhiing giai phap rat thiét thuc
la iing dung céc cong nghé 4.0. Cac cong nghé 4.0 gitp
tiét kiém néing lugng, TNN d€ phuc vu cho cac muc tiéu
ctia SDG 6. Ung dung cac cong nghé méi, ching han
nhu AJ IoT va Big data, c6 thé cung cip cac giadi phap
cho hé théng phan phoi dé chuyén nudc mét cach linh
hoat dén cac khu vuc c6 nhu cau cao hon tai bat ky thai
diém nao; phat hién ro ri nudc & giai doan déu, nho do
giam dang ké kha ning that thoat nudc; giam sat cac nha
may xu ly chét thai d€ t6i uu hoa viée st dung tai nguyén
va lén lich béo tri thiét bi dua trén dii liéu lich st.

Céc cudc khiung hoang nudc thuong lién quan dén
viéc quan Iy nudc kém va c6 thé khang dinh rang khong
mot cong nghé don 1é nao c6 du kha nang giai quyét tat
ca cac van dé. Vi vay, viéc lua chon cong nghé tich hgp
va cic hé thong quan ly nudc, nude thai can phai gid
mot cach nhin tdng thé, lién nganh.

Trong bdi canh phat trién khoa hoc cong nghé trén
thé giGi, d€ phat trién theo kip céc tién b va khoa hoc
ky thuat, Viét Nam ciing da va dang thuc hién nhiéu
chinh sach nham tng dung céng nghé 4.0 nhu: chinh
sach phat trién ha ting phuc vu di liéu 16n theo Quyét
dinh s6 677/QDb-TTg ngay 18/5/2017 vé viéc phé duyét
Dé 4n “Phat trién Hé tri thic Viét s6 hoa” [24]; HO trg
nghién ctiu, phat trién va ing dung céng nghé ctia cong
nghiép 4.0 theo Quyét dinh s6 2813/QD-BKHCN ngay
27/9/2018 phé duyét Chuong trinh khoa hoc va cong
nghé trong diém cip qudc gia giai doan dén ndm 2025:
“Ho trg nghién ctu, phat trién va ting dung cong nghé
cuia cong nghiép 4.0” [25]...

Loi cam on: Nhom tac gia xin chén thanh cam on
Dé tai “Nghién ctiu co s6 ly luin va thuc tién dé xuat
quy dinh phap luat vé st dung tiét kiém, tai st dung,
tudn hoan TNN”, ma s6 TNMT.2022.01.42 da ho tro
nghién ctiu naym
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THE USE OF DIGITAL TECHNOLOGY IN WATER RESOURCE

MANAGEMENT

ABSTRACT

Water management is a prominent issue in the context of an increasingly polluted environment, rising
demand for water and scarcity of water. With the advent of the fourth industrial revolution, several new
technologies have been employed in water resources sector to save energy, natural resources and water
resources in particular. This paper describes a number of prevalent digital technology applications that have
been investigated and used in water resource management throughout the globe.
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Le Van Linh*, Nguyen Tu Anh, Nguyen Hoang Bach

Water Resources Institute

Chuyén dé IV, thang 12 nam 2022 1 121



_ TRPCH

¢) Moi truong

GIAI THUAT TiCH HOP THUY VAN BAO VE BAN QUYEN
DU LIEU BAN DO VECTOR LINH VUC MOI TRUONG

Lé Hai Ha ', Nguyén Van Thuy 2
Lé Hoang Anh %, Nguyén Pinh Han'

TOM TAT

Dii liéu ban d6 vector la mot trong nhiing loai thong tin, di liéu chinh ctia nganh TN&MT. Day ciing la
mot trong nhiing loai dii liéu ma chi phi dé tao ra n6 tuong d6i 16n boi nhiing khé khén trong viéc do dac, thu
thép va bién tap thong tin. Sy phat trién nhanh chéng cta Internet da tao ra nhiéu vu diém trong viéc phan
phdi, khai thac va sti dung cac dii liéu ban do6 vector, tuy nhién né cing lam phat sinh nhiéu vin dé nhu nhan
ban, phat tan, gid mao, va st dung di liéu bat hgp phap. Cac hanh vi trom cap trén Internet ngay cang trd nén
tinh vi va s6 lugng cac vu vi pham ngay cang nhiéu cho thdy nhu ciu cép thiét can nghién ctiu va phat trién
mot gidi phap hiéu qua dé bao vé ban quyén di liéu ban do vector va ngan chdn chung bi thu thap, st dung
bét hgp phap. Trong s6 cac nghién ctiu va giai phap chinh, thily van s6 n6i 1én nhu la mét phuong phap hiéu
qua va dang la mot linh vuc nghién ctu tich cuc d€ bao vé ban quyén cac dii liéu ban d6 vector. Cac bién doi,
tan cong dii liéu vo tinh hay c6 y rat da dang nhung cac giai phap thiy van hién tai méi chi bao vé dugc di
liéu ban do6 vector trudc mot s6 tdn cong hay bién d6i nhat dinh. Hudng t6i mot giai phap tét cho viéc bao vé
ban quyén di liéu ban dé vector linh vic mdi trudng, bai bao trinh bay mot giai thuét tich hgp hai loai thay
van gobm thiy van nhing vao toa do cac dinh va thiy van réng dua trén dic tinh théng ké dé€ tao nén mot giai
thuét bdo vé ban quyén di liéu ban d6 vector bén viing trudc nhiéu tin cong hay bién déi di liéu nhu thém,
stia x6a cac dinh (vertex), thém, stia x6a cac doi tugng (feature), cit xén (crop), nén (simplify), chuyén hé toa
do (transform), dich chuyén (translate), ty 1é (scale) hay xoay (rotate). Gidi thuat cho phép lam viéc trén tét ca

cac dang dii liéu ban do vector, gom dang diém, dang duong va dang vung.
T khoa: Bdo vé bdn quyén, thity van s6, dii liéu bdn do vector, thily vin rong.
Nhan bai: 14/11/2022; Svia chiia: 24/11/2022; Duyét ddng: 28/11/2022.

1. M6 dau

Béao vé ban quyén 1a mot khai niém c6 ndi dung rat
rong va do do cé rat nhiéu cac giai phap hay ky thuat
bao vé ban quyén. M6i ky thuat ciing thudng chi bao
vé dugc quyén clia tac gia trudc mot s6 hanh dong
tdn cdng nhat dinh. Cac ky thuit bao vé ban quyén co
thé dugc chia thanh 2 nhém: Cac ky thuat dé phong
(precaution); va cac ky thuat giai trinh (accountability)
[1]. Cac ky thuat dé phong thuc hién cac bién phap
phong thu nhu ma héa di liéu hay kiém soat truy cap
ngudi dung dé€ ngin chin nhiing ngudi dung khong
hop 1¢ tiép can véi di liéu, hay cd tiép can thi ciing
khong khai thac, st dung dugc di liéu. Cac ky thuat
giai trinh thuc hién viéc hau kiém, nghia la khi c6 su
nghi ngo, cé thé kiém tra, d6i chiéu dé€ c6 thé chiing
minh ban quyén véi di liéu.

Thuy van s6 la ky thuat giai trinh ma quy trinh thuc
hién 1a: (1) “nhting” thong tin ban quyén (goi la thuy

! Vién Todn ting dung va Tin hoc, Dai hoc Bich khoa Ha N§i

van) vao dii liéu; (2) phéan phéi dii liéu t6i nguoi dung
va gia thiét di liéu sé chiu nhiing dang tdn cong (hay
bién d6i) nhat dinh; va (3) trich thong tin ban quyén
tu di liéu (da nhung thty van) d€ ching minh ban
quyén. Cac ky thuat thuy van phu thudc rat nhiéu vao
déi tugng can bao vé ban quyén (dugc nhung thay van)
do déc tinh khac nhau cua cac d6i tugng nay.

Dii liéu ban do vector, con dugc goi la di liéu dia
ly hay dia khong gian vector, thé hién cdc thudc tinh
khong gian va phi khong gian ctia cac doi tugng c6 vi
tri dia ly trén trai dat. Thong thuong di liéu ban do
vector dugc t& chiic thanh mot hay nhiéu 16p (layer),
moi 16p thuong thé hién mot loai d6i tugng c6 thudc
tinh khong gian dang diém, dang duong, hay dang
vung. Ban d6 thuong dugc xay dung bang cach chong
x€p cac 16p dit liéu nay. Cac dinh dang chinh cta di
liéu ban do6 vector c6 thé ké dén la: shapefile (.shp),
geojson (.json), GeoPackage (.gpkg), hay GeoDatabase.

2 Trung tam Thong tin va Dit liéu méi trudng, Tong cuc Moi trudng
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Mac du, s6 lugng cac nghién ctiu vé thay van s6 bao
vé ban quyén dii liéu ban do vector trong nhiing ndm
gan day da kha nhiéu nhung van 1a it hon rat nhiéu so
v6i cac nghién ctiu vé thiy van s6 bao vé ban quyén di
liéu da phuong tién. Nguyén nhan cé thé la do su phé
bién hon cta dit liéu da phuong tién, va ciing c6 thé do
nhiing khé khan dén tii ban chét cta di liéu ban do
vector (nhu ciu truc di liéu, muc dich phuc vu phan
tich...). Thém ntia hau hét cac nghién ctiu gan day
dugc xudt ban boi cac nhom nghién ctiu nudc ngoai,
hau nhu khong cé nghién ctiu xudt phét ti Viet Nam.

bé phuc vu muc dich bdo vé ban quyén, thuy vin
can dam bao tinh bén viing trudc cac bién ddi, tin cong
vo tinh hay ¢6 y. Tuy nhién moi ky thuét thiy van hién
tai chi méi bén viing trudc mot s6 dang tan cong, do
d6 mot giai phap tich hgp 1a cin thiét d€ ting kha nang
bén viing cua thly van trudc nhiéu dang tan cong. Bai
bao nay sé trinh bay nhiing két qua nghién ctiu cta
chung t6i d€ hinh thanh mdt giai thuat tich hgp gitia
thiy van dua trén mién khong gian (cu thé la thiy van
nhung vao toa do cac dinh) va thily van rong (cu thé la
thiy van réng dua trén cac dac tinh théng ké) tao nén
mot thaly van bén viing hon phuc vu muc dich bao vé
ban quyén di liéu ban d6 vector.

2. Phuong phap luan

2.1. Quy trinh thuy van bdo vé ban quyén

Viéc bao vé ban quyén di liéu dua trén thuay van
dugc thuc hién bang cach thuc hién mot s6 thao tac
1én dii liéu trude khi chuyén giao dii liéu t6i nguoi st
dung. Cong viéc nay goi chung la nhing thay van ma
bao gom hai buéc: (1) sinh thuy van va (2) nhiung thay
van. Thuy van dugc sinh ra ti thong tin ban quyén va
mot s6 thong tin khac (thi du thong tin vé ngusi dung).
Trong mot s6 trudng hop (thi du thay van réng) thay
van dugc sinh ra con dua vao chinh di liéu sé duoc
bao vé ban quyén. D€ ting thém tinh bao mat, thay
van thuong dugc xda tron va cé th€ ma héa bsi mot
giai thuat ma hoa stt dung khoa [2]. Thuy van dugc luu
trii va trong truong hop thiy van réng, thiy van c6 thé
dugc gui t6i mot bén chiing thuc tin ciy. Thay van sau
d6 dugc nhung vao dii liéu ban d6 vector dé tao ra mot
san phdm san sang chuyén giao t6i nguoi st dung. Quy
trinh nhung thay van bao vé ban quyén dugc thé hién
trong Hinh 1.

Di liéu ban do vector da nhung thuy van dugc
chuyén giao t6i ngudi st dung va gia thiét chiu mot s6
bién doi, tdn cong vo tinh hay ¢6 y. Khi can chiing minh
ban quyén, quy trinh trich thtly van chiing minh ban
quyén dugc thuc hién. Quy trinh nay thuong bao gom
viéc phat hién xem dii liéu c6 chua thiy van khong roi
sau d6 mdi trich thiy van d€ chiing minh ban quyén.
Dbau vao ctia quy trinh la di liéu ban do vector can xac
minh ban quyén va trong mot s6 truong hgp cé thé can

TRAO POI - THAO LUAN ‘=

Khoa

Thong tin ban quyén ——>{
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Thong tin ban quyén
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IDit liéu ban dd vector can

B A Thoéng tin khac
xac minh ban quyén
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A Hinh 2. Quy trinh trich thity van dé€ xdc minh bdn quyén

ca thlly van va di liéu ban do6 vector goc. Thiy van trich
dugc ciing cin khoa dé gia ma va doc ra thong tin ban
quyén. Quy trinh trich thay van dugc thé hién trong
Hinh 2.

2.2. Phan tich cdc ky thudt thuy vin

Dua trén mién dii liéu nhing cling nhu cac yéu cau
vé do chinh xdac cua di liéu dugc nhing thuy vén, cac
ky thuat thay van dugc chia thanh nhiéu loai nhu thay
van dua trén mién khong gian, thiy van dya trén mién
tan s, thiy van thuan nghich, thuy van khong mat mat
thong tin va thily van rong. Cac nghién ctiu vé thiy van
st dung ky thuat nhung thong tin vao mién khong gian
(toa do ctia cac doi tugng) co thé ké dén la [3, 4], cac
ky thuat nhiing thong tin vao mién tan s6 nhu [5]. Cac
nghién ctu veé thuy van thuan nghich cho di liéu ban
do vector nhu [6, 7]. Cac nghién ctiu vé thuy van khong
mat mat thong tin dua trén tht tu luu tri nhu [8]. Cac
nghién ctiu vé thily van réng nhu [9-11].

Céc giai thuat thuy van thudng ¢6 nhung mét thong
tin nao do (goi la thuy van) vao di liéu nham muc dich
bao vé dii liéu bang cach phuc vu viéc trich lai thong tin
thiy van dé€ chiing minh ban quyén cta ngudi chu s&
hiiu. Viéc nhung co ban dya trén nguyén tic tim khong
gian du thuia trong dii liéu d€ c6 thé chén thty van vao
ma khong hodc it anh hudng t6i di liéu can bao vé.
Cac ky thuét chen hay &n mot thong tin vao mot thong
tin khdc dugc st dung chti yéu hién nay la cac ky thuat
diéu ché giai phd, bit it y nghia nhat, hay diéu ché chi
muc lugng tt [12]. Cing luu y la thily van khong nhat
thiét phai nhung vao dii liéu mang va céc ky thuat loai
nay dugc goi la thay van rong.

Dua trén muc d¢ bén viing ctia thiy van trudc cac
tac dong lén dii liéu da dugc thuy van ma cac giai thuat
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thiy van c6 thé dugc phan thanh thiy vén bén viing
(robust) va thuy van dé v (fragile). Cac thiy van bén
viing htiu dung cho viéc bao vé ban quyén trong khi
cac thuy van dé v& hitu dung cho cac vin dé bao vé su
toan ven va xac thuyc. Can ct kha nang nhin thay thay
van truc quan trén di liéu da dugc thuy van, cac ky
thuét thlly van dugc phan thanh thiy van hién va thay
van 4n. D6i véi cac dii liéu da phuong tién nhu dnh hay
van ban, thuy van hién 13 cich thic hiéu qua d€ xac
dinh tuéng minh ban quyén déi véi di liéu. Tuy nhién,
déi voi di liéu ban do6 vector, bén canh viéc phuc vu
trinh bay truc quan, di liéu con phuc vu nhiéu phép
phén tich khong gian nén thiy vén trén di liéu ban do
vector chtl yéu 1a thay van dn. Dya trén ky thuat chen
thiy van vao di liéu c6 th€ phan cac giai thuat thay
van thanh thty van dya trén mién khong gian va thay
van dya trén mién tan s6. Cac thuy van dya trén mién
khong gian tim cach chén thlly van vao cac toa do dinh
hay quan hé ctia cac doi tugng hinh hoc con cac thay
van dya trén mién tin s6 tim cach chuyén cic thong
tin hinh hoc tii mién khong gian sang mién tan so st
dung cac phép bién d6i nhu bién d6i Fourier, Cosine
hay song lin tan (wavelet) r6i chén thuy van vao cac hé
s6 sau d6 chuyén ngugc lai mién khong gian st dung
cac phép bién ddi ngugc tuong tng. Dua trén viéc co
can dii liéu goc d€ xac dinh thuy van trén di liéu da
dugc thuy van hay khong, cac giai thuét thiy van dugc
chia thanh thay van mu (blind) va thily van khong mu
(non-blind). Véi thuy van mt, viéc trich thong tin thay
van chi can chinh di liéu da dugc thuy van, con véi
thy van khong mu, d€ trich thong tin thuy van cin ca
dii liéu géc chua chen thay van.

Duya trén mtic do anh hudng ciing nhu kha nang
khoi phuc dit liéu gbc tu di liéu da nhang thuy van,
cac giai thuat thay van dugc phan thanh thy van mat
mat thong tin va thiy van khong mat mat thong tin
(lossless). Cac thuy van thong thuong lam bién dang
dii liéu goc va trong mot s6 truong hop c6 thé 1a khong
thé chdp nhan dugc (thi du trong cac linh vuc do dac,
ban do6, quan sy). Thiy van khong mat mat thong tin
cO gang bao toan dii liéu goc va nhu vay pht hgp véi
cac ung dung bao vé ban quyén cho cac dii liéu vector
do chinh xac cao.

Theo phan tich trong [8], cac nghién ctiu hién tai ctia
thiy van khong mat mat thong tin cho di liéu vector c6
thé dugc chia thanh 3 loai chinh. Loai thu nhat la thay
van thuén nghich (reversible). Cac ky thuat thay van
thuén nghich nhing thuy van vao di liéu géc va ngudi
dung phai trich thay van trudc khi st dung dii liéu. Bai
doi hoi tach thuy van khoi di liéu trudce khi st dung,
thiy van thuén nghich khong phtt hgp cho muc dich
bao vé ban quyén.

Loai thuy van khong mat mat thong tin tht hai
la thay van rong (zero-watermarking). Day la cac ky
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thuat thiy van ddc biét vi thuc su cac ky thuat nay
khong nhung bat ky thong tin nao vao dii liéu goc ma
c0 gang tim cac ddc trung cta dii liéu goc dé€ sau do khi
c6 tranh chdp ban quyén sé st dung déc trung d6 dé
chting minh. D€ dam bao kha nang chiing minh ban
quyén, cac ddc trung tim dugc thudng can dugc dang
ky v6i mot bén tin cdy, c6 thdm quyén. Tuy cé nhugc
diém la cin st dung bén thi ba trong quy trinh bao vé
ban quyén nhung cac ky thuét thtly van rdong c6 mot uu
diém 16n 1a n6 c6 thé dé dang két hgp véi cac loai thuy
van khdc d€ gia tang bang chiing xac thuc ban quyén.

Loai thuy van th ba 1a thay van dya trén ddc trung
luu trit. Cac ky thuat nay nhing thong tin thay van
bang cach bién déi thd ty luu trii cta di liéu duong
ma khong thay déi cac gid tri toa d§. V6i phuong phap
nay, huéng luu tri cia mot dudng dugc lugng tu baoi
0 hay 1 tuong ting véi dac trung luu tri ctia dudng do.
D€ nhung thong tin thiy vén, ta xem xét xem thong tin
thtly van dugc nhung cé nhat quan véi gia tri lugng ti
cua huéng luu trit khong. Néu chung giong nhau, thd
tu luu trit ctia dudng dé khong thay déi. Ngugc lai, thi
tu luu tri cua dudng d6 dugce thay déi ngugc lai. Thay
van dua trén déc trung luu trii st dung ciu tric di liéu
duong, do d6 chilam viéc dugc véi dii liéu dang dudng
va dang vung.

Ban than thay van c6 thé dugc phan 16p vao hai
nhom la thiy van c6 y nghia va thuy van khong y nghia.
Thty van c6 y nghia thudng 1a cdc anh logo ma c6 thé
dé dang kiém tra truc quan khi dugc trich ra, trong khi
thiy van khong c6 y nghia thuong dugc thé hién nhu
mot chudi “gid ngau nhién” cac bit. Viéc phat hién su
xudt hién cta thiy van khong y nghia thuong st dung
cac tuong quan thdng ké (thi du chi s6 Normalized
Correlation). Thém ntia, thuy van khong y nghia
thudng ngin hon nhiéu so véi thay van c6 y nghia, do
dé thuy van khong y nghia thuong dugc dung hon cho
cac tap di liéu nho.

Dé tang tinh bén viing ctia ky thuat thiy van va dam
bao an toan cho thdéng tin thay van, cac thong tin thay
van thuong dugc xdo tron va c6 thé ma hoa bdi mot hé
mat trudc khi dugc nhung vao di liéu.

3. Giai thuat tich hgp thay van

Giai thuat tich hgp thty van bao vé ban quyeén dit
liéu ban do vector dugc dé€ xuat bao gom thuy van mién
khong gian, nhung thuy van vao toa do cac dinh cta
di liéu va thay van réng dua trén dédc tinh thong ké.
Véi viéc chon doi tugng nhung la cac dinh, thay van
nay c6 kha nang nhung trén tat ca cac dang dii liéu ban
d6 vector gobm dang diém, dang duong, va dang viing.
Thém niia trong mot tdp di liéu, s6 lugng cac dinh
thudng nhiéu hon nhiéu so véi s6 lugng cac déi tugng,
do do thuy van nay cho phép nhing moéi bit thiy van
nhiéu lan, ti d6 tang tinh bén viing ctia thuy van.



3.1. Thiy van nhiing vao cdc dinh

Thuy van nhung trong giai thuat dya trén ky thuat
thiy van nhung céc bit thity van vao gia tri toa d¢ cac
dinh dugc dé xuit bdi Wang va cong su [3]. Ky thuat
thly van nay xdc dinh bit thily van nao sé dugc nhing
vao mot dinh va sau d6 nhing bit d6 vao cac toa do
dinh duya trén ky thuat lugng tt hoa.

Gia su thong tin thuy van la W = {w[i],0 < i < N},
v6i w(i] la bit thy van, i la chi muc bit thuy van, N 1a
chiéu dai thay van, va w[i] € {0, 1}. Giai thuat sé nhung
moi bit cta thuy van W nay vao cac dinh cua di liéu
ban dé vector.

Nhiing thiy vian

D liéu ban d6 vector chiia cac toa dd dinh (vertex).
Céc toa do dinh la thanh phan nén tang ctia cac diém,
cac duong, cac vung ma la cac 16p doi tugng co ban
trong dii liéu ban do vector. D€ c¢é dugc mot gidi thuét
thily vAn manh trudc cac tdn cong phé bién nhu cit
dii liéu, dao thu tu di liéu, don gidn héa (nén) dii liéu,
thém dinh, x6a dinh, ta can thiét lap mot anh xa quan
hé gitia toa do dinh va chi muc bit thuy van, va bit thay
van sé dugc nhung vao toa do dinh tuong ting theo anh
xa quan hé nay.

Gia st cac toa do dinh cta di liéu dia ly vector la
tap VC = {vc | (x, y),0 < i< M}, vé6i ve,1a dinh thi 4, (x,
y,) 1a toa do ctia dinh thi i, va M 1a s6 dinh. Chi tiét cac
budc dé thiét 1ap anh xa quan hé nhu sau:

Céc toa do dinh VC dugc anh xa vao mién R, véi
kich thu6c R x R theo phuong trinh

X, =X, *s%R,
yll = yi * S%Ry

- Vi (x', y°) la toa do dugc anh xa, s 1a hé s6 ty 1¢
dugc st dung d€ diéu khién cac bién dang trong viéc
nhung thuy van.

- Vung R lai dugc chia thanh N x N_6 luéi va bing
cach thiét lap 4nh xa quan hé gitia toa do (x', y') va
chi muc 6 luéi (ic, ir) stt dung phuong trinh sau:

ic=x/LD,
ir=y;/LD,

Vv6iN, N, LD, LD la cic s6 nguyén duong, N =R /
LD,vaN,=R /LD, Thémnila N x N,= N

Chi muc hai chiéu cta 6 ludi (ic, ir) dugc anh xa téi
chi muc mot chiéu ctia bit thity van theo phuong trinh
i=irs N_+ic.

Theo cac budc trén, anh xa quan hé nhiéu-mot dugc
thiét lap gitia toa do dinh va chi muc bit thiy van. Cac
bit thaty van dugc nhing vao cac toa d¢ dinh tuong ting
sti dung ky thuét lugng ti hoa dé dam bao kha ning
phat hién mu cac bit thuy van. Trong dai da s truong
hgp, s6 toa do dinh nhiéu hon nhiéu so véi chiéu dai
thiy van, va do d6 dan t6i anh xa quan hé nhiéu-mot
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gitia cac toa do dinh va chi muc bit thay van va két qua
la mot chi muc bit thuy van tuong ting véi nhiéu bit
thuy van dugc trich.

Trich thuy van

Thuy van dugc trich theo quy trinh ngugc véi quy
trinh nhtng thay van. Cac budc chinh d€ trich thay
van nhu sau: V6i cdc toa d¢ dinh nao dé (x, y), bit thuy
van dugc trich tit (x, y) st dung gidi thuat lugng tu
héa, va chi muc cho bit thly van dugc trich dugc tinh
toan dya trén ham anh xa dugc thiét lap.

Gia st cac bit thuy van dugc trich la tdp hop W' =
{wTlilljl, 0<i<N,0<j<L}vawli][j] € {0,1} v6i w[i]
[/] a bit thuy van dugc trich thi j cta chi muc bit thay
van thi i, Na chiéu dai thuy van, L, thé hién s6 bit thuy
van dugc trich tuong ting véi chi muchll’t thuy van thud
i, va M 1a s6 dinh. Thém ntia L, > 0 va dYL=M,

Nguyén tic co ban cta giai thuat pﬁgt hién thay van
la: Trudc hét tinh thuy van W” véi chiéu dai c6 dinh
N dua trén cac bit thuy van da trich W', sau d6 tinh
hé s6 tuong quan gitia W" va thay van géc W dé phan
quyét liéu thuy van c6 chtia trong dii liéu khong. Thuy
van W' = {w'[i], 0 <i < N}, w" [i] € {0,1} dugc xé4c

L1 &o L7 "I
dinh bang cach tinh ¢, = Y'w[i][j]/L, r6i tinh w" [i] theo
phuong trinh =
w'[i]=1 néut, >0.5
w'[i]=0 néus,<0.5
3.2. Thiy vin rong dya trén cdc ddc tinh théng ké
Thuy van rong khong nhing thuy van vao di liéu
ban d6 vector ma tinh cac dic trung 6n dinh cta di
liéu r6i sau d6 c6 thé dugc st dung dé chiing minh ban
quyén cua di liéu. Giai thuat st dung ky thuét thuy
van rong dya trén cac dic tinh thdng ké dugc dé xuét
bdi Xun va cdng su [10]. Giai thuat chia ban d6 thanh
cac vong va dém s6 dinh trong mdi vong. Cing boi
dua trén cac dinh, giai thut c6 thé lam viéc trén tit ca
cac dang dii liéu ban do vector gom dang diém, dang
duong, va dang vung. Thém niia khi lam viéc véi da
liéu dinh, s6 dinh trong cac tp d liéu thudng 16n hon
nhiéu so v6i s6 cac d6i tugng cua tap di liéu, do d6 cac
dac tinh thong ké thudng c6 tinh bén viing hon.
Nhiing thily van rong
Nhung thuy vén rong thuc chit 1a qud trinh
sinh thay van. Trudc hét tinh toa d6 diém trung
tam, AvePoint (X, y) va khodng cach trung binh,
AveDistance, cua tit ca cac dinh cua tap di liéu ban
do vector téi diém trung tam.

M M M 2 —\2
x= in V= Zyi > AveDistance = Zizl (xi —x) +O, _y)
i1 il

M

v6i M 1a s6 dinh ctia tip dii liéu ban d6 vector.
Ti€p theo, thiét ké mdt vong tron ma tam la

Chuyén dé IV, thang 12 nam 2022 | 125



H Moi trusng

AvePoint va ban kinh la hai lin AveDistance. Chia
vong tron nay thanh mot s6 khuyén bdi cac vong tron
dong tam. S6 cac khuyén 1a kich thudc ctia thiy véan, N.
Cuo6i cung, dém s6 cac dinh trong mdi khuyén va
xem nhu tinh chét thong ké ctia dii liéu ban do vector.
Dii liéu nay dugc luu vao mot mang Z véi chiéu dai N.
Tinh s6 trung binh cua cac dinh trong cac khuyén
goi la AveNums. Tinh mang Z* theo cong thtic
. 0, Z, < AveNums
L, Z, > AveNums
Thuy van réng dugc tinh bang phép XOR gitia Z*
va thong tin ban quyén W
I=Z"® W

Trich thiiy van rong

i

Dé trich thuy van rong, trudc tién dua vao di liéu
ban d6 vector dugc bao vé, ta c6 dugc thuy van rong I
ti bén chiing thuc c6 thdm quyén. Tiép theo, dua vao
chiéu dai cua I, di liéu ban do6 vector dugc chia thanh
cac khuyén roi dém s6 dinh trong méi khuyén dé tinh
Z* nhu trong giai thuit sinh thuy van réng. Thong tin
thily van rong dugc tinh theo cong thiic W'=Z*® L.

3.3. Gidi thudt tich hgp thity vin bdo vé bdan quyén

Giai thuat bao gom hai qua trinh, qua trinh nhing
thtly van va qua trinh trich thay van ti cac di liéu ban
do vector can xac thuc ban quyén.

Cdc buéc nhiing thiy van

Buide 1. Chuyén thong tin ban quyén tit dang vin
ban sang dang anh nhi phén;

Budc 2. Xao tron anh ban quyén va ma héa anh ban
quyén;

Budc 3. Nhiing anh ban quyén vao di liéu st dung
giai thuat thiy van nhing vao toa d¢ dinh;

Buide 4. Tao thuy van réng theo gidi thuat thay van
rong dua trén cac dédc tinh thong ké va gui cho bén
chiing thuc thdm quyén.

Cdc buidc trich thity van dé chitng minh bdn quyén

Budc 1. Trich thuy van theo giai thuat thuy véan
nhuing vao toa do dinh. Néu thong tin ban quyén da da
chiing minh quyén ban quyén thi két thuc;

Buide 2. Trich thiy véan theo gidi thuét thay van rong
dua trén cac ddc trung thong ké, néu thong tin ban
quyén da du chiing minh quyén ban quyén thi két thuc;

Ngugc lai két ludn khong c6 du bang chiing xac
dinh ban quyén.

Thii nghiém

Nhém nghién ctiu thtt nghiém giai thuat trén di
liéu dia giéi hanh chinh mdc tinh (a), di liéu duong
giao thong chinh (b) va di liéu cdc diém dan cu chinh
(c) d€ chiing t6 kha nang lam viéc cua giai thuat doi véi
tdt ca cac dang di liéu ban do vector.
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a b c
A Hinh 3. Dit liéu thit nghiém; (a) dia gidi hanh chinh; (b)
duong giao théng chinh; (c) cdc diém déan cu chinh

Thong tin ban quyén la chuéi “CEID”. Chubi thong
tin ban quyén dugc chuyén thanh anh ban quyén thé
hién mang nhi phan hai chiéu kich thudec 6 x 19.

Xao tron thong tin ban quyén st dung khoa (key/
seed).

##  HERE # #EH #4# ## 2
# # # ## # ### # #8%  ##
## HEFE # # # #Eg # # # #
## = ## # ## # % # &
# # # # & # # & wH#HHH
#H  HERH § BEH # #HA# ##H

A Hinh 4. Anh ban quyén CEID A Hinh 5. Thong tin bdn
quyén sau xdo tron

Nhung thong tin ban quyén vao cac di liéu thu
nghiém trén tao ra cac l6p di liéu ban doé vector da
dugc nhung thong tin ban quyén véi muic sai s6 ctia toa
do6 la 10” don vi. Thu tuc nhing ciing tao ra thiy van
rong tich hgp thong tin ban quyén tuong ting nhu dugc
thé hién trong cac hinh sau:

#ug &8 I T & EEE # EEE B ¥

# 8 # #OBEE 288 # 8 8 §oBEE B B BB BE B BB 8

B E OB OBE B BEEEE 2 2 2 22 8 spsss 3 H 88 8 88 #

§ BE BB BEES BEE 8 B8 5 spss sus B OEE BEE BEEE

B HEHEE B OBE B BB Su SESE BE SH B BE BEEESE B B8 B8

B B EE BEEE B B EE BEEE B B EE B2
a b c

A Hinh 6. Thity van réng két hgp vdi thong tin bdn quyén

Cac thay van rong két hgp voi thong tin ban quyén
dugc dang ky véi mot t6 chiic chiing thuc d€ phuc vu
viéc chling minh ban quyén khi théng tin nhing vao
céc dinh khong dt dé khéng dinh ban quyén.

Vi thong tin ban quyén dugc nhing trong toa do
cac dinh cta di liéu, giai thuat dat dugc do bén viing
cao trudc cac tdn cong xda cac dinh, x6a doi tugng,
gian lugc dii liéu va cat xén dit liéu nhu da dugc phan
tich trong [3]. 0] day nhom tht nghiém cit xén mot
viung quanh khu Ha N¢i d€ phén tich kha ning thuc té
cuia gidi thuat.



## HEHE # OBEHE #E HEBEE & BEE BRERE  FEGHESRREEER
# # # # & # 4 % # # ¥ # HEBBHRFHGHGHESESEREE
B33 HEHE £ & # # FEREEE & §  BHERERHRERE HREENER
## # ## # # # % ## F  HEERHREGHGHERERERNE
# # # # # # # # % CIE A B R R R

#% HEHE § H§# #HE BE B # BEE pepspspssspmaaunaau

a b c

A Hinh 7. Trich thong tin bdn quyén sau tdn cong cit xén
dit liéu

Giai thuat thay van rong gitp bao vé thong tin ban
quyén bén viing trudc cac tdn cong dich chuyén, ty 1¢,
quay, xdo tron cac déi tugng nhu dugc phan tich trong
[10]. O day nhom thuc hién phép chuyén hé toa do tu
dit liéu g6c sang hé toa do phdng VN-2000 dé kiém tra
tinh bén viing cta thong tin ban quyén. Viéc chuyén
d6i hé toa do hoan toan khong lam thay d6i thong tin
ban quyén khi xdc thuc bing thiy van réng.

5. Két luan

Giai thuat tich hgp hai loai thuy van gém thuy van
mién khong gian va thuy vin réng da cho phép thuy
van chéng lai dugc nhiéu hon céc dang tdn cong phd
bién hién nay. Bang cach st dung thay vin c6 y nghia
va thé hién truc quan dudi dang anh ban quyén, giai
thuat cho phép xac dinh ban quyén tryc quan ti d6 c6
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WATERMARKING INTEGRATION ALGORITHM OF COPYRIGHT
PROTECTION FOR VECTOR GEOGRAPHIC DATA IN THE
ENVIRONMENTAL FIELD

Le Hai Ha', Nguyen Van Thuy? Le Hoang Anh? Nguyen Dinh Han'
!School of Applied Mathematics and Informatics - HUST
2 Centre for Environmental Information and Data - VEA

ABSTRACT

Vector geographic data is one of the main types of information, data of the natural resources and
environment sector. This is also one of the types of data where the cost to create it is relatively large because of
the difficulty in surveying, collecting and authorizing. The rapid development of the Internet has created many
advantages in the distribution, exploitation and use of vector geographic data, but it also gives rise to many
problems such as duplication, redistribution, forgery, and illegal data use. The theft on the Internet is becoming
more and more sophisticated and the number of violations is increasing, showing the urgent need to research
and develop an effective solution to protect the copyright of vector geographic data and prevent them from
being illegally collected and used. Among the major researches and solutions, digital watermarking emerges as
an effective method and is an active research area for copyright protection of vector geographic data. Attacks/
modifications, intended or not, are very diverse, but current watermarking solutions can only protect vector
geographic data against certain attacks. Towards a good solution for copyright protection of environmental
vector geographic data, this paper presents an algorithm that integrates two types of watermarks, including
embedded watermarks in the coordinates of vertices and zero watermarks based on statistical characteristics
to create a robus vector geographic data copyright protection algorithm against many attacks such as adding,
modifying and deleting vertices, adding, editing and deleting features, crop, compress (simplify), transform,
translate, or rotate vector geographic data. The algorithm allows working on all types of vector geographic
data, including points, lines, and polygons.

Key words: Copyright protection, digital watermark, vector map data, zero-watermark.
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