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

i)

PHAT TRIEN MO HINH STREETER - PHELPS DU DOAN
CHAT LUGNG NUGC KHU VUCTHUGNGNGUON
SONG NHUE CHIU TAC DONG CUA MOT SO NGUON THAI

Nguyén Thi Ngoc Anh'
Lé Huy Ham"?

Nguyén Thi Lan, Nguyén Pinh Quang|(2)
Hoang Thi Thu Huong*

TOM TAT

hoi chat lugng dong song.

Song Nhué, chay trén dia ban Ha Noi thu¢c mot trong nhiing luu vic sdong 6 nhiém trong di€ém & Viét Nam.
Do anh hudng ctia d6 thi hoa va su gia ting hoat dong ndng nghiép khu vuc ven do, chét lugng nudc sdng ngay
cang suy giam nghiém trong. Nghién ctiu da budc dau phat trién mo hinh don gian du doan chét lugng nuéc
song va xac dinh anh hudng ctia cac nguodn thai téi chat lugng thiy vuc. M6 hinh tinh toan dua vao phuong
trinh co ban Streeter - Phelps. Két qua nghién ctiu cho thay, nudc thai sinh hoat va nudc thai ti cac trang trai
chén nudi la nhiing nguon thai quan trong nhat anh hudng téi chat lugng nudc song Nhué va dong song hién
tai ¢ kha ning tu lam sach thdp. Panh gia dién bién DO cho gid tri ki€ém dinh x2 = 0,48 thé€ hién mo6 hinh
c6 do tin cdy cao. Van toc dong chay, do sau muc nudc la nhiing thong s6 nhay v6i moé hinh. M6 hinh da xay
dung thich hgp d€ xac dinh cdc ngudn thai chinh va danh gia kha ning ty lam sach cta dong song sau khi da
tiép nhan nguon thai. Viéc ting dung mo hinh cho phép dé xuit nhiing giai phap hiéu qua dé bao vé va phuc

T khoa: Chdt lugng niidc song, khd ndang ty lam sach, phuong trinh Streeter - Phelps.
Nhan bai: 19/4/2022; Stia chita: 10/5/2022; Duyét ddang: 15/5/2022.

1. Pat van dé

Ham lugng 6xy hoa tan trong nudc (DO) la mot
trong nhiing thong s6 quan trong dé biéu dién chit
lugng nudc cua dong chay. Cac qua trinh chinh anh
hudng dén DO la sy tiéu thu 6xy cua cac vi sinh vat
song trong nudc va tram tich, va qua trinh phén huy
cac chat httu co dé phan huy sinh hoc (thé hién qua gia
tri nhu cau 6xy sinh héa BOD). C6 nhiéu phuong phap
dugc stt dung dé€ danh gia dién bién chit lugng nudc
thay vic nhu quan tric hay mo hinh héa. Tuy nhién,
viéc xac dinh chét lugng nudc song hd van gip nhiéu
khoé khén trong danh gia muic do bién ddi theo khong
gian va thoi gian.

Dé danh gia nhiing thay d6i vé chat lugng nuéc, dic
biét la dién bién BOD, DO ctia sdng theo khong gian
va thoi gian, mo6 hinh chat lugng nudc song Streeter
va Phelps da bat ddu dugc nghién ctu ti nhiing ndm

1925 va ti€p tuc cho thay hiéu qua dén ngay nay. Cac
tac gia da xay dung moi quan hé gitia sy phén hay chat
thai hitu co va DO ctia s6ng, phét trién mo hinh sut
giam 6xy hoa tan ¢6 dién. Trong qua trinh tng dung,
cac diéu chinh va mé& rong ctia moé hinh dugce thuc hién
lién quan dén cac thong s6 DO, BOD va dong hoc BOD
bac nhat dé du dodn DO trong dong song cho phép
mo hinh hoa chat lugng nudc va danh gia tac dong cua
cac nguon xa thai khac nhau [1]. Mdc du phuong trinh
Streeter - Phelps 1a phuong trinh ¢ dién, nhung nhiéu
nghién ctu da khai thac va stta d6i phuong trinh dé
phat trién cdc mo hinh tinh toan chat lugng nudc trén
cac dong chay khac nhau [2], [3].

Luu vuc séng Nhué - Day c6 vi tri va vai tro quan
trong trong phat trién kinh t€ - xa hoi, tuy nhién két
qué quan trac cho thdy song Nhué la mdt trong nhiing
luu vuc song c6 chat lugng moi truong nudc kém nhat
khu vuc phia Bac [4]. Chit lugng nudc nudc song dang

'Khoa Cong ngh¢ Nong nghiép, Dai hoc Cong nghé, Dai hoc Qudc gia Ha Nji
2 Vién Khoa hoc va Cong nghé mdi trudng, Dai hoc Bach Khoa Ha Nji

* Vién Di truyén Nong nghiép, Vién Khoa hoc Nong nghiép Viét Nam
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bi 6 nhiém moét cach nghiém trong do cac hoat dong
phat trién kinh té - xa hdi tii cac khu do6 thi, dan cu, lang
nghé, hoat dong san xudt cong nghiép, nong nghiép,
dich vu hai bén bo song.

Cé nhiéu nghién ctu vé chat lugng nudc séng
Nhug, song Day dugc thuc hién. Nhém tac gia thuoc
Vién Khoa hoc Khi tugng Thiy van va Moi trudng nam
2006 da sti dung m6 hinh MIKE 11 d€ mé phong va
tinh toan thuy luc, chat lugng nuéc luu vuc song Nhué
- bay v6i BOD va DO. Két qua cd thdy, chéat lugng
nudc ctia cd song nhanh va song chinh déu bi 6 nhiém
& cac muc do khac nhau tuy thugc tting doan song, thai
diém, luu lugng dong chay va dic biét 1a lugng va thoi
diém xa thai ctia cac ngudn thai [5]. Nam 2004 - 2009,
trong du 4n vé Nghién ctiu mang ludi quan tric chit
lugng moi truong nude trén luu vuc song Nhué - bay,
nghién ctiu da st dung 3 mo6 hinh QUAL2E, m¢é hinh
sinh thai AQUASIM va phuong phap danh gid nhanh
cta WHO d¢€ tinh toan dién bién chét lugng nudc theo
cac kich ban khac nhau. Két qua nghién ctiu da dua ra
la chat lugng nudc song Nhué vugt trén tiéu chuén cho

Bang 1. Vi tri ldy mau song Nhué

phép hang B1 tii 1,8 dén 3 lan va c6 su bién d6i manh
mé theo chiéu dai song [6].

Muc tiéu chinh ctia nghién ctiu nay 1a xy dung mo
hinh don gian, dua vao phuong trinh Streeter - Phelps
sti dung cdc thong s6 ddc trung la DO, BOD va dic
diém hinh thai, thuy véin cta tiing doan séng, nhiét
do dong thai chay vao song. M6 hinh cho phép danh
gia anh hudng clia cdc ngudn thai va phét trién cac
tinh toan dé€ dy doan chét lugng nudc song tai cac vi
tri khac nhau.

2. Ddi tugng va phuong phap nghién ciu

2.1. Doi tugng nghién ciiu

Nghién ctiu dugc thuc hién trén doan song Nhué
chay qua Phu Dién, Ha N¢i dai 3,2 km, bat nguén tu
cong Chem, ldy nudc tu song Hong chay vao. Vi tri
cu thé va dac diém 10 diém 14y mau dugc mo ta trén
Bang 1. Trong 10 diém ldy mau c6 8 nhanh thai d6 vao
song Nhué, vi tri cac nhanh thai nay dugc minh hoa
trén Hinh 1 cta mo hinh chia doan theo phuong trinh
Streeter - Phelps.

Ma Vi tri Toa do Dic diém Nhanh Khoang cach téi
thai vao thugng ngudn
(m)

N1 |Cong Chém (sau ctlia 105°46'14.64'E Nudc thdi tit nha may coc bé (1) 324
c6ng khoang 30m) 21°519.46'N tong Chém

N2 | Cong thai gidn nha mdy 105°4615.77'E Nudc thai sinh hoat clia ngusi (2) 632
nudc Thyuy Phuong 21°549.10'N dan phudng Thuy Phuong

N3 |Co6ng thai sinh hoat 105°46'16.21°E Nudc thai sinh hoat clia ngusi 3) 1.150
phudng Thuy Phuong 21°443.63'N dan phudng Thuy Phuong
(sau ctia cong khoang
3m)

N4 | Diém ldy trén song canh 105°46'16.82'E Nudc thai sinh hoat clia ngusi (4) 1.610
c6ng Lién Mac 2 (sau 21°448.82'N dan phuong Thuy Phuong
clia cdng khoang 20m)

N5 | Cong thdi C§ Nhué 1 105°46'17.35'E Nudc thai sinh hoat tii khu C& (5) 1.930
(sdu ctia cOng khodng 21°429.19'N Nhué
3m)

N6 |Cong thdi dudng Téan 105°46'18.82'E Nudc thai ti trudng Hoc vién 6) 2.420
Nhué 2 (sau clia cong 21°416.71'N Canh sat
khoang 3m), cach ciu
Méi khoang 200m

N7 | Diém ldy trén song cach 105°4619.06'E Khong c6 cOng thai nao tai
cdu M6i khoéng 30 m 21°42.32'N diém nay

N8 | Cong thai sau Cau Mdi 105°4619.85'E Nudc thai tit nha mdy son (7) 2.580
(sau ctia cOng khodng 21°3'58.63'N
3m)

N9 | Diém ldy trén song cach 105°4620.75'E Khong c6 cOng thai nao tai
cdu Noi khoang 30 m 21°346.62'N diém nay

N10 | Cdng théi gin Cau Noi 105°4620.17°E Nuéc thadi ti Vién chin nudi (8) 3.200
(sau ctia cdng khoang 3 219341'N Qudc gia
m)
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2.2. Phuong phdp nghién ciiu
2.2.1. M6 td so liéu dugc sii dung

S6 liéu dau vao cho moé hinh chat lugng nudc
Streeter - Phelps bao gom: (1) Cac diéu kién thuy vin
cua song: Nhiét do (°C), luu lugng dong chay (m?/s),
van toc dong chay bé mat (m/s), do sdu (cm); (2) gia
tri cac thong s6 chat lugng nudc tai cac vi tri quan
trac (Bang 2.2; 2.3); (3) Céc nguén 6 nhiém: Vi tri cac
nguon gay 6 nhiém d6 xudng dong song; noéng do cac
chét trong ngudn gay 6 nhiém trén luu vuc séng; luu
lugng nudc thai cua cdc ngudn gay 6 nhiém. Quan tric
dugc tién hanh trong 3 dot la thang 1, thang 3 va thang
5nam 2021.

Bang 2. Cac thong sd do tai hién trudng

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

W la tdi lugng 6 nhiém véi W= Q .L ; L la gia tri
BOD ctia dong chay séng (mg/l); Q la luu lugng dong
chdy song (m’/s); L _1a gia tri BOD ctia dong chét thai
hodc dong chay nhanh d6 vao song (mg/l); Q_ la Iuu
lugng dong chat thai hodc dong chdy nhanh d6 vao
song (m?/s)

2.2.3. Xay dung mo hinh

Mo hinh Streeter - Phelps duya trén danh gia cin
bang vat chit cho 1 diém bat ky trén song. Trong mo
hinh, s6ng dugc chia thanh cac doan nho, v6i moi doan
6 cac thong s6 xac dinh nhu chiéu dai, ¢ sau, van toc
dong chay, nhiét do va hinh dang xdc dinh. Phuong
trinh Streeter - Phelps sé dugc ap dung trong tling phan
doan i =1+ n d€ tim ra 16i gidi cho bai toan (Hinh 1) [7].

Bang 3. Cac thong sd va phuong phap phan tich trong
phong thi nghiém

STT Thong s6 Phuong phap
1 |BOD, (mgO,/L) TCVN 6001-2008
2 | COD (mgO,/L) TCVN 6491-1999
3 |NH,"- N (mg/L) TCVN 6179-1996
4 |NO, - N (mg/L) TCVN 6178-1996
5 |NO, - N (mg/L) TCVN 61801-1996
6 | TKN (mg/L) TCVN 5987-1995

2.2.2. Phuong trinh Streeter - Phelps

Phuong trinh Streeter - Phels dugc ap dung d¢ danh
gia kha ndng tu lam sach ctia nguén nudéc nhu sau [1]:

L L VT . L kax
D=Dge u + o= jl

: : g u
Hg=kg

Trong do6, D la d¢ thiéu hut 6xy trong nudc song sau
khi tiéu thu do phéan huy chat hiiu co theo thai gian,
mg/l; D, 1a d6 thiéu hut ban dau sau khi ni6c song va
nudc thai dugc xdo tron, mg/l; L, 1a BOD ldc diu sau
khi nuéc song va nudc thai dugc xao tron, mg/l; K 4 1a
hang s6 t6c d¢ khti oxy, ngay ;K la hdng s6 téc do nap
khi, ngay

Vi gia thiét dong chay chinh va nhdnh d6 vao dugc
x40 tron déu trén mat cit ngang ngay tai diém x4, ndong
do L, (mg/1) dugc xac dinh nhu sau:

W+ L0

s vy

STT Thong s Phuong phap
1 | Néngdo xyhoa tan | Thiét bi HACH HQ40d el ol R
(DO) (mg/L) 1 Zl 3 4l 5 6 7J 8 9 10l 1 12l 13 14 lsl 1SJ 17 18 19 ZOJ
2 |pH Thiét bi HACH HQ40d .
Nhiét d6 nuéc (°C) | Thiét bi HACH HQ40d o | |
4 |Po dan dién (EC) | Thiét bi HACH HQ40d S T T N N SO N N, S N O A N O
( S/Cm) Téi lwgng & nhiém Téi lwgng & nhiém
p N!i‘:i doan déguqt‘:.xéc.difh céf dic
P sau (cm) Thuéc day cé budc vat ning o 0
Van t6c chdy bé mit | Thd miéng xOp troi theo | A Hinh 1. So do can bing vat chdt cho nhiéu doan séng nhé
(m/s) dong chdy, bdm thai gian (n=20)

Gia tri DO va BOD ctia nguén 6 nhiém hodc dong
vao dugc khio sat & ddu moéi doan séng. Trong moi
doan nay, dong vao moi doan tit dau cua doan va thoat
ra & cu6i moi doan. Trong thoi gian nay, chit 6 nhiém
6 thé dugc phan hty hodc b6 sung phu thudc vao diéu
kién thuc té. Gia tri ban dau ctia cac thong s6 moi doan
c6 thé thay d6i phu thudc vao phu luu hodc ngudn thai
vao hodc dong thai ra va tai lugng 6 nhiém tii cac hoat
dong sinh hoat, nong nghiép, trang trai va cong nghiép.
G cusi méi budc thai gian, khéi lugng va thanh phan
cac chit 6 nhiém dugc khudy tron hoan toan.

2.2.4. Kiém dinh mé hinh
St dung phéan phdi Chi binh phuong (x2) dé kiém
dinh sy phtt hgp ctia mé hinh va s6 liéu quan trac dugc
(goodness of fit). Tra bang x2 d€ xac dinh gia trj kiém
dinh, ta sé thdy v6i muc y nghia alpha = 0,1 tai df=5 thi
X2 = 1,61. Nhu vay véi x2<1,61 mo hinh c6 d¢ tin cay
chdp nhan dugc.

3. Két qua va thao ludn

Thong qua tinh todn chi s6 VN-WQI theo Hudéng
dan ky thuat tinh toan va céng b6 chi s6 chit lugng
nudc Viét Nam (theo Quyét dinh s6 1460/QD-TCMT
ban hanh ngay 12/11/2019) tai cac diém ldy mau cta
song Nhug, c6 thé danh gia tong thé chit lugng nude va
phan loai dong song. Panh gia chung, nudc song Nhué
c6 chit lugng nudce trung binh va kém, can cac bién
phap cai tao, phuc hoi trong tuong lai (Hinh 2).
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A Hinh 2. Dién bién chi s6 WQI ctia séng Nhué theo cdc dgt

Bén canh do6 dién bién chat lugng nudc séng theo
thoi gian & dgt quan trac thu 2 (dot 2) con duge mo ta
qua sy thay d6i ctia DO tii mo6 hinh Streeter - Phelps
trén doan song nghién ctiu nhu Hinh 3.
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A Hinh 3. Dién bién DO thugng nguon song Nhué st dung
mé hinh Streeter - Phelps

Bang 4. So sanh gia tri DO tinh toan theo mé hinh va quan
tric thyc té

Vi tri DO X2 X2 tb

(m) moé hinh | quan tric

(mg) | (mg/)

324 7,78 7,74 0,0002

632 7,73 7,31 0,023

1150 6,12 6,55 0,03

1610 5,76 6,55 0,11

1930 5,36 7,16 0,60 0.48
2420 4,06 6,87 1,94

2580 3,73 5,78 1,13

3200 5,39 5,35 0,0003

budng cong DO phu thudc vao s6 lugng ngudn thai
va khoang cach giita cdc nguén thai. O khu vyc thugng
nguon (tai vi tri nay coi doan séng i = 0 theo moé hinh
Streeter - Phelps), DO dat gia tri bao hoa 9 mg/l do
nguon nude dau la tiép nhan nudc song Hong c6 chat
lugng nudc tot. Sau d6 DO cuia song c6 xu hudng giam
ti 9 t6i 7 mg/l (tai vi tri doan song i = 3 theo mo hinh
Streeter-Phelps). Tai vi tri nay cing c6 ngudn thai do
vao, nhung nguoén thai c6 ham lugng BOD, = 10.19
mg/1 va luu lugng Q = 30 I/s rdt nho so véi luu lugng
dong chdy chinh ctia s6ng, nén khong anh huéng nhiéu
t6i chit lugng nudce song. Mat khac, tai day dang dién
ra qua trinh ty lam sach ctia nudc séng, toc do tai tao
oxy ti khong khi 16n hon toc do st dung oxy cho phan
hty chat hitu co nén DO ting lén tti 7 1én 8.5 mg/1 (tai
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doan song i =5). Kiém dinh mdé hinh dugc xac dinh
thong qua tinh gia tri x2 nhu Bang 4 & trén cho thay véi
X2 = 0.48 < 1.61 nén mo6 hinh c6 do tin cdy cao (mtic
dd phu hgp a = 0.1), két qua quan trac pht hgp véi két
qua chay ti mo hinh

MO hinh Streeter - Phelps con dugc ap dung d€ phan
tich do nhay cua cac thong s6 nhu van t6c dong chay,
do sau dong t6i chat lugng nude song. Van téc dong
chay ctia song la mot thong s6 anh hudng téi toc do
trao d6i Oxy gitia nudc va khong khi. Khi téc do dong
chay ting thi thi thdi gian di chuyén cua dong nudc
giam, do d6, dua vao mo hinh Streeter - Phelps danh
gia dugc su anh hudng cua téc do dong chay téi su thay
d6i caa DO. Hinh 4 cho thdy mtic d¢ giam DO c¢6 xu
huéng nhanh hon khi van t6c dong chay giam, két qua
nay phu hgp véi ly thuyét 1a khi van téc giam thi hé s6
toc do nap khi cling giam theo, do do, toc do truyén khi
gitia nudc va khong khi cling giam dang ké.
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A Hinh 4. Anh huéng ciia vin téc
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A Hinh 5. Anh huéng ciia d6 sau

Do sau cta nude 1a mot yéu t6 c6 anh hudng téi
lugng 6xy hoa tan ctia nudc, tuy nhién mic do tac dong
khong 16n lam. Két qua Hinh 5 cho thdy, khi d¢ sau
tang 1,5 lan thi gia tri DO trong khoang ti 3,7-8,7 mg/L
va do sdu tang 1én 2 1an thi gia tri DO trong khoang 3,9-
8,9 mg/L so véi gia tri DO tii 3,7-8,5 mg/L & d¢ sau ban
dau. Anh hudng cta do sdu khong ro6 rét do toan bd
quang song nghién ctiu thudc song Nhué déu cé6 muc
nudc § mic nong.

4. Két luin va dé xuat

Két qua quan trac cho thdy, song Nhué da va dang bi
0 nhiém chit hitu co va 6 nhiém amoni & mtic cao, suy
giam nong do 6xy hoa tan. Chét lugng nudc chu yéu &
mtuc kém va trung binh. M6 hinh Streeter - Phelps la
mot cdng cu danh gia nhanh dugc dién bién chat lugng
nudc song Nhué dua vao su bién d6i ndong do 6xy hoa



tan DO va cho phép danh gia sy anh hudng ctia nguén
thai t6i chat lugng nudc sdng:

- Chat lugng nuéc song Nhué c6 xu huéng giam
dan theo chiéu dong chay.

- Van tdc, do sau la nhiing thong s6 nhay véi mo
hinh Streeter - Phelps.

- Nguoén thai tai diém N2, N5, N10 do nuéc sinh
thai sinh hoat, nudc thai chan nu6i la nhiing nguon thai
quan trong, anh huéng téi chat lugng nudc song Nhug.
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phap kiém sodt va phuc hoi 6 nhiém kip thoi.

L&i cam on: Nghién ctiu nay dugc tai tro boi Trusng
bai hoc Cong nghé, Pai hoc Qudc gia Ha Noi theo dé
tai ma s6 CN20.17m

5. Trinh Minh Ngoc, Nguyén Thanh Son, Ngo Chi Tudn,
Nguyén Y Nhu (2013) Ddnh gid tinh dé bi ton thuong tai
nguyén nudc luu viic song Nhué - Ddy.Tap chi khoa hoc
Dai hoc Quéc gia Ha Ngi. Khoa hoc Ty nhién va Cong
nghé Tap 29, s6 1S tr. 126-133

6. Nguyén Van Cu va ccs (2009) Bdo cdo tong két dé tai cdp
nha nude “Co sé khoa hoc cho viéc xdy dung dé dn téng thé
BVMT séng Nhué, song Ddy”, thuéc Chuong trinh nhiém
vu qudn Iy nha nudc vé BVMT, Bo Khoa hoc va Cong nghé.

7. Nguyen Thi Ngoc Anh (2016), The estimation of water
quality based on new scheme of Streeter-Phelps equation
for upstreamsite of Citarum River, Master thesis in
Environmental Engineering, Department of Environmental
Engineering, Bandung Institute of Technology Bandung
40132, Indonesia

ABSTRACT

THE DEVELOPMENT OF COMPUTATION MODEL TO ESTIMATE THE
EFFECT OF POINT SOURCE DISCHARGE AND WASTE LOAD ON
WATER QUALITY IN UPSTREAM SITE OFF NHUE RIVER

Nguyen Thi Ngoc Anh', Le Huy Ham'?, Nguyen Thi Lan? Hoang Thi Thu Huong*
! Faculty of Agricultural Technology, VNU University of Engineering and Technology
2 School of Environmental Science and Technology, Hanoi University of Science and Technology

? Agricultural Genetics Institute, Vietnam Academy of Agricultural Sciences

The Nhue River, running in Hanoi, belongs to one of Vietnam's critical polluted river basins. Due to the

influence of urbanization and the increase of agricultural activities in peri-urban areas, river water quality is
increasingly seriously degraded. This study has initially developed a simple model to predict river water quality
and determine the influence of waste sources on water quality. The computational model was based on the
basic Streeter — Phelps equation. Research results show that domestic wastewater and livestock farms discharge
are the most critical sources of wastewater affecting the water quality of the Nhue River and the current river
has a low self-purification capacity. Evaluation of DO evolution gives the test value X2 = 0.48, showing that the
model has high reliability. Flow velocity and water depth were model-sensitive parameters. The built model
is suitable for identifying the primary discharge sources and evaluating the river's self-purification capacity
after receiving the waste source. The application of the model allows effective solutions for river protection and
restoration.
Key words: River water quality, self-purification capacity, Streeter - Phelps equation.
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¢ Moi truong

SU PHAN BO VA NGUON GOC 0 NHIEM CUA CAC DANG
NITO TRONG NUOC MAT SONG HONG DOAN CHAY TU
P!-IiA NAM THANH PHO HA NOI BEN HUYEN NAM TRUC,
TINH NAM DINH

1

Trinh Thi Tham*, Trinh Thi Thay
Nguyén Thi Linh Giang

Lé Pac Trong?

TOM TAT

Nghién ctiu nay dugc thuc hién nham danh gia mic d6 6 nhiém ctia mdt s6 dang ton tai ctia N, mot
trong cac nhom thong s6 dinh dudng ctia nudc, trong nudc mat song Hong khu vuc ha luu chay ti phia
Nam TP. Ha Noi dén huyén Nam Truc, tinh Nam Dinh. Két qua phén tich xdc dinh NH,*, NO,, NO, va N
httu co hoa tan (Dissolved Organic Nitrogen - DON) trong 30 mau nudc mat tai khu vuc nghién ctiu cho
thdy ham lugng NO, trong 30% s6 mau vao mua mua va 40% s6 mau vao mua kho vugt qua gia tri gisi
han cho phép theo QCVN 08-MT:2015/BTNMT. Su phén bé dang ion va hgp chét ctia N tai cac khu vuc
la tuong d6i khac nhau va ciing khac nhau theo muia. Bén canh do, két qua diéu tra cdc ngudn thai doc bo
song hong cho thay, tai nhiing vi tri c6 nhiéu nguén thai nong nghiép va chin nuoi, ham lugng cac thong s6
NH,*, NO,, va DON thudng cao hon so véi cdc vi tri it bi anh hudng khac. Két qua phan tich thanh phan
chinh (Principal component analysis - PCA) c6 gid trj tong phuong sai ctia thanh phan chinh lién quan dén
céc chi tiéu téng cacbon hitu co (Total Organic Cacbon - TOC), cacbon hitu co hoa tan (Dissolved Organic
Cacbon - DOCQ), NH,*, NO, va DON trong mtia mua va TOC, DOC, DON, NH,* va DON vao mua kho

1an luot 1a 54,6% va 53,7%.

T khéa: Cdc dang N, Séng Hong, nguon goc 6 nhiém.
Nhdn bai: 5/5/2022; Stia chita: 23/5/2022; Duyét dang: 26/5/2022.

1. Dat vin dé

Dbong bang song Hong 1a dong bang 16n thi 2 trong
ca nudc sau dong bang song Mekong, bén canh vai tro
diéu tiét nudc va dong chay cho toan bo hé thong song,
song Hong ciing dong vai tro quan trong trong hoat
dong giao thong thuy ciing nhu phat trién cac nganh
kinh té€ khac. Pic biét, song Hong chay qua phan 16n
cac tinh ndm trong vung kinh té trong diém Bac Bo
v6i sy phat trién nhanh va manh trong nhiing nim
gan day. Khu vyc ha luu song Hong chay qua TP. Ha
No¢i, tinh Ha Nam, Hung Yén, Nam Dinh, Thai Binh
la nhiing tinh c¢é nén kinh té phat trién trong top 10
ca nudc nam 2020 (Theo Bdo cdo kinh té€ cic tinh ndm
2020). Su phat trién kinh té€ cung véi su gia ting quy
mo dan s6 tai khu vic da va dang tao ra nhiing stic
ép khong nho dén chat lugng moi trudng tai luu vuc
song Hong trong d6 c6 moi truong nude. Nudc sdong

Hoéng dang bi anh hudng cht yéu bai cac hoat dong
khai thac cat trén song, hoat dong chan nuoi va trong
trot, hoat dong giao thong thiy va mot s6 nguon thai
ndi dia nhu nudc thai sinh hoat va nudc thai gian tié€p
tt cdc nha may, co s& san xudt, lang nghé. Theo Bao céo
Moi truong qudc gia giai doan 2016 - 2020 [1], nudc
thai tai cac lang nghé thudng chua dugc xti Iy mot cach
triét d€ sé theo cac hé thong kénh rach nho d€ d6 vao
cac con song. Cing theo Bao cdo nay, s6 cac lang nghé
gdy 0 nhiém moi trudng nghiém trong tai Ha Noi, Ha
Nam va Nam Dinh lan lugt 1a 08, 02 va 04 sé c6 nhiing
tac dong nhat dinh dén chat lugng nudc mat tai khu
vic noi chung. Bén canh do, theo Bdo cdo tdng quan
vé 6 nhiém moi trudng nong nghiép & Viét Nam (Ngin
hang Thé gi6i) [2], nudc thai chdn nudi 1a mot trong
nhiing nguyén nhan 1én gay 6 nhiém madi trudng nudc.
Tu két qua diéu tra thong ké cling nhu Bao cao mdi

! Khoa Méi trudng, Trudng Dai hoc Tai nguyén va Moi trudng Ha Noi

2 Hoc vién Cao hoc, Trudng Dai hoc Tai nguyén va Moi trudng Ha Noi
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truong Qudc gia giai doan 2016 - 2020 (B TN&MT),
nudc thai ti hoat dong chin nudi va trong trot sé thai
ra lugng 16n cac chat doc hai nhu cac chat hitu co, cac
hop chét ctia N... anh hudng dén chat lugng nguon
nudc mat. Theo danh gia cia BO TN&MT vé chat lugng
nudc cac luu vic séng giai doan 2016 - 2020, tai luu
vuc sdong Hong - Thai, c6 nhiing diém 6 nhiém cuc bd
trong d6 c6 32% diém quan tric c6 chi s6 WQI & mtic
chét lugng nudc trung binh va 31% diém quan trac c6
chi s6 chét lugng nudc (Water Quality Index - WQI) &
muc kém [1]. Bén canh d6, mot s6 nghién ctiu vé chat
lugng nudc song Hong trude ddy cling cho thay su suy
giam chét lugng nudc song Hong do 6 nhiém mot s6
thong s6 dinh dudng. Nhom nghién ctiu cia Hoang
Thi Thu Héng da chi ra ham lugng cac dang ion cua
N nhu NO_, NH,*, c6 néng do tuong déi cao nhung
thap hon gia tri gi6i han cho phép vé chat lugng nuédc
mit quy dinh tai QCVN 08-MT:2015/BTNMT (Cot
B1) [3]. Song, ham lugng ion photphat cao hon 3,9 dén
5,7 gia tri giéi han cho phép vé chat lugng nudc mat st
dung cho muc dich tudi tiéu, thay lgi.

Trong nhiing ndm gan day, cic phuong phap
phuong phap phén tich thanh phan chinh (PCA) va
phan tich cum (CA) da dugc ting dung rong rai trong
cac nghién ctiu vé danh gid dién bién chat lugng moi
trudng mat, nudc dudi dét, kiém tra két qua cac mo
hinh moé phéng chét lugng nudc theo khong gian va
thoi gian, xdc dinh cac nhén t6 héa hoc chinh anh
huéng dén chét lugng nudc. Nguyén Hai Au va nhém
nghién ctiu da ting dung phuong phap PCA va CA dé
xac dinh sy bién thién vé khong gian va thoi gian cta
chét lugng nudc dudi dit tai huyén Tan Thanh, tinh
Ba Ria - Ving Tau [4]. Lé Van D va cong su (CS) da
sti dung PCA va CA d€ danh gia bién dong chit lugng
nudc mét theo do sau tang phén ndng va sau & vung
trong keo lai, tram trong va tram ty nhién & viing 16i va
vung dém Vudn Qudc gia U Minh Ha [5].

Nham danh gid mdc d6 phan b va ngudén goc 6
nhiém cta nito trong nudc mit khu vuc ha luu séng
Hoéng, nhém nghién ctu da thyc hién 14y mau, phin
tich mot s6 chi tiéu danh gia chat lugng nudc, trong do
6 cac ion vo co cua nito. Dong thai, st dung phuong
phdp phén tich cum va phan tich thanh phan chinh dé
danh gid ngudn géc 6 nhiém ctia cac chit nghién ciu
tai khu vuec.

2. Phuong phap nghién ciu

2.1. Phuong phdp khdo sdt va thu thap dii liéu
thit cdp
Nhom nghién ctu da thuc hién khao sat tai cac
huyén ven song Hong tit Nam Ha N¢i dén Nam Truc,
Nam Dinh nhim diéu tra mot s6 thong tin gom: muc
dich st dung nuéc mat song Hong, cac nguon thai ven
song Hong trong khoang cach 2km, cac hoat dong kinh

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

té€ xa hoi, diéu kién dia hinh,... Bén canh dd, cac thong
tin v€ co cdu kinh té, quy mo dan so, thong tin vé cac
nguon thai tai cac dia phuong ciing dugc ké thua ti
Nién giam thong ké cac tinh nam 2018 dén nam 2020,
Bdo cédo tinh hinh kinh t€ - x4 hoi (KT-XH) nam 2020
cta cac tinh va thu thip di liéu tu diéu tra va khao
sat thuc té€. Tu cac thong tin do, tién hanh xay dung
chuong trinh 14y mau, phuong 4n 14y mau nudc mat
cang nhu xt ly cac di liéu nham ludn giai cac két qua
phén tich ham lugng cac chat ciing nhu danh gia nguon
g6c 0 nhiém cua chat trong nudc song Hong.
2.2. Phuong phdp thuc nghiém

30 mau nudc mit dugc ldy theo hudng dan theo
TCVN 6663-6:2018 (ISO 5667-6:2014), Chét lugng
nudc - Ly mau - Phén 6: Hudng dan ldy mau nuéc &
song va sudi. Gdu lay mau ban tu dong dugc tha xuéng
do siu ti 30 cm - 50 cm, lic nhe d€ cin bing nudc
xay ra tai vi tri 14y mau. Sau do, nap gau lay mau dugc
dong lai va kéo 1én d€ chuyén nude vao binh chita mau.
Mau dugc lay vao 2 dot la thang 10/2019 (mua mua)
va thang 2/2021 (mua khd). Do anh hudéng cta dich
Covid -19 nén qua trinh thuc nghiém khong thé tién
hanh ndm 2020.
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A Hinh 1. Bdn do vi tri [dy mau nuéc mdt song Hong

Trong qud trinh 14y mau, moét s6 chi tiéu do nhanh
tai hién truong gébm nhiét do, pH, DO, d6 duc, EC bang
thiét bi do nhanh da chi tiéu HD440d (Hach).

Ngoai ra, cic mau nudc dugc bao quéan theo diung
huéng dan ctia TCVN 6663-3:2018.

Tai phong thi nghiém Moi trudng, Trudng Dai hoc
TN&MT Ha Noi (VILAS 955), ham lugng cdcion NH *,
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NO,, NO, dugc xac dinh bang phuong phap quang
ph6 hédp thu nguyén ti (4500NH, F-SMWW, 4500B -
SMWW, TCVN 6180-1996), DON trong nudc dugc do
bang thiét bi TOC Modul TNb- hang OI analytical.
2.3. Phuong phdp xi ly sé liéu

Trong nghién ctiu nay, nhom nghién ctiu da su
dung phan mém Microsoft Excel d€ tinh toan va danh
gia muc d6 6 nhiém cua cac dang N trong nudc. Phin
mém ArcGIS dugc st dung dé thé hién ban d6 ldy mau,
ban d6 chuyén dé vé su phin b cic dang N trong mau
nudc. Moi tuong quan gitia cac yéu té va phan tich
thanh phéan chinh, phan tich cum dugc thuc hién bang
cach st dung phan mém SPSS.

a. Phuong phdp tinh tdi lugng 6 nhiém ctia tong N
trong nudc thdi

Cién cti vao s0 liéu vé dién tich laa, s6 lugng gia stc
va gia cdm, quy mo6 dan s6 cuia mot s6 huyén ven song
Hoéng ti huyén Thanh Tri - Ha N6i dén huyén Nam
Truc - Nam Dinh dugc thu thap ti nién giam théng
ké céc tinh nam 2020, tai lugng 6 nhiém téng N tui hoat
dong nong nghiép, chan nuodi va nudc thai sinh hoat
dugc tinh todn nhdm danh gida mdc d6 anh hudng cua
hoat dong nay dén chat lugng nudc song Hong. Cu
thé, hé s6 phat sinh chét thai (HSPSCT) ctia tong N
dugc udc tinh theo hudéng dan ctia Robert V.Thoman
va John A.Mueller déi véi viing dat néng nghiép trung
binh la 5 kg/ha/nam [6].

Tai lugng 6 nhiém N ti hoat dong trong trot (kg/
ngay) = Dién tich canh tac lta dong xuén (ha) x Dinh
muic thai (Kg/ha/nam): 360.

Tai lugng 6 nhiém N dugc tinh dya trén nhu cau st
dung nudc cho cac loai vat nuoi theo TCVN 4454:1987
(Poi v6i trau, bo 1a 80 L/con/ngay, dém; lgn 25 L/con/
ngay, dém va gia cam: 2 L/con/ngay, dém). Tai lugng
0 nhiém do nudc thai chan nudi dugc tinh theo cong
thtic sau:

TL =Q,, x Cx 107 (kg/ngay)

Vi Q,, = 80%. Q. (Theo TCVN 4454:1987) va
Q =M x S6 con

st dung

st dun

Trong d6: TL la tai lugng chdt 6 nhiém (kg/ngay);
Q,; laluu lugng nudc thai chan nudi (m*/ngay); Q durg
13 luu lugng nudc st dung trong chin nuodi (m*/ngay);
C la nong do (ham lugng) chit 6 nhiém (mg/L); M:
mtuc nudc st dung cho chan nuéi (L/con/ngay, dém).

Theo t8 chtic WHO, ham lugng mot s6 chat 6 nhiém
chu yéu trong nudc thai chian nudi dugc udc tinh déi
v6i nude thai chin nudi chua qua xt ly 1a 90 mgN/L
va trong nudc thai sau khi xt ly bing bé biogas la 36
mgN/L. [7]

Cong thuc tinh tai lugng 6 nhiém d6i véi ngudn
thai sinh hoat nhu sau:

TL = S6 dan x HSPSCT x 107 (kg/ngay)
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Trong d6: TL la tai lugng chat 6 nhiém (kg/ngay)
va HSPSCT 1a hé s6 phat sinh chat thai (g/ngudi/ngay).
HSPSCT dugc ldy trén co sd tinh todn ctia t6 chitic y té
thé giéi (WHO) tinh toan cho nhiing quéc gia dang
phat trién, HSPSCT khi chua xt ly va da xt ly theo tai
licu WHO (1993).

b. Phuong phdp phan tich thanh phdn chinh
(PCA) va phan tich cum (CA)

Phén tich thanh phan chinh PCA 14 ky thuit biéu
dién s6 liéu dya trén cic tiéu chuin vé dai s6 va hinh
hoc ma khong doi hoi mot gia thuyét thong ké hay mo
hinh dac biét nao [4]. Phan tich PCA ¢6 thé qua 5 buéc
tinh todn goém: (1) Chudn héa pham vi ctia cac bién ban
dau lién tyc; (2) Tinh todn ma trin hiép phuong sai dé
xac dinh cac méi tuong quan; (3) Tinh todn cac gia tri
riéng va gid tri riéng ctia ma tran hiép phuong sai dé xac
dinh cac thanh phén chinh; (4) Tao mot vecto dac diém
dé quyét dinh nhiing thanh phén chinh cén git lai; (5)
Viét lai dit liéu doc theo cac truc thanh phén chinh.

Phuong phap CA dugc lua chon la phuong phap
phan tich cum tich tu dua vao phuong sai la “tha
tuc Ward” trong loai tht tuc phin cum thi béac
(Hierarchical clustering). Theo thua tuc Ward thi ta sé
tinh gia tri trung binh tit ca cac bién cho tling cum mot
(ham lugng céc thong s6 gobm NH,*, NO,, NO,;, DON,
TOC va DOC); sau d9, tinh khoang cach Euclid binh
phuong (Squared Euclidean distance) gitia cac phan ti
trong cum véi gia tri trung binh ctia cum, réi 1dy tong
tat ca cac khoang cach binh phuong nay. Phan mém
SPSS dugc st dung dé xti ly thong ké, phén tich PCA va
CA d6i v6i ham lugng cac dang Nito.

3. Két qua vao thao luan

3.1. Hién trang phdt sinh nguon thdi va tdi lugng
6 nhiém tong N trong nudc thdi
Két qué khao sat thuc dia da tong hgp dugc mot sé
nguon thai chinh tai khu vuc ha luu séng Hong (thuc
cac dia phuong giap song Hong gom 5 tinh Ha No¢i, Ha
Nam, Hung Yén, Thai Binh va Nam Dinh). Cac nguén
thai chinh gém bénh vién va co sd y t€ tli cap xa gom
101 co s8, cac co s san xudt kinh doanh gom 147 co
s va cac trang trai chan nuoi, trong trot gom 57 co sé.
Vi tri cac ngudn thai dugc thé hién trén ban d6 Hinh 1.
Cac nguon thai tap trung nhiéu 6 doan song Hong chay
ti Ha Nam xu6ng dén huyén Nam Truc, Nam Dinh
Vv6i tan sudt tap trung cht yéu & gdn mot s6 diém ldy
mau ti SH16 dén SH25. Két qua tinh todn tai lugng
6 nhiém N tu hoat dong trong trot, chan nudi va sinh
hoat tai cac huyén nam ven song Hong dugc thé hién
trong Hinh 2.
Hoat dong sinh hoat la ngudn thai chinh dua N vao
nguon nudc. Sau d6 dén nguon thai chan nudi va cudi
cung la trong trot. Téi lugng 6 nhiém cta chin nudi va
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A Hinh 2. Biéu do tong tdi lugng 6 nhiém N ti trong lia,
chdn nuéi va sinh hoat

trong trot gidm din nhung téng tai lugng thai trong
ca 4 tinh déu ting nhe do gia ting dan s6. Khu vuc Ha
Noi (cac huyén Thanh Tri, Gia Lam, Thuong Tin, Phu
Xuyén) c6 tong tai lugng N cao nhit trong khi Ha Nam
(gém cac huyén Duy Tién va Ly Nhén).

3.2. Su phan bé cdc dang nito trong mdu nuéc

Két qua tinh toan thong ké ham lugng cac thong s6
NH, NOz’, NO3’, DON, t6ng N trong nudc song Hong
theo hai dgt (cudi miia mua nam 2019 va cudi mua kho
2020-2021) dugc trinh bay tai Bang 1.

Két qua phan tich ham lugng cac dang N trong
nu6c mat cho thiy, ham lugng nitrit trong nudc song
Hoéng vugt qua gidi han cho phép (GHCP) theo QCVN
08-MT:2015/BTNMT, cot A2 (muc dich cdp nudc
sinh hoat nhung phai ap dung cong nghé xt ly phu
hop hoac cac muyc dich st dung nhu loai Bl va B2)
v6i muc dao dong trong khoang 0,016 mgN/L + 0,513
mgN/L (mua mua) va tii 0,004 mgN/L + 0,089 mgN/L
(mua kho). Cac thong s6 con lai nhu amoni va nitrat
déu nam trong GHCP vé chit lugng nudc. Ham lugng
amoni dao dong trong khoang 0,004 mgN/L + 0,201
mgN/L (mtua mua) va khoang 0,023 mgN/L + 0,230
mgN/L (mua kho). Ham lugng nitrat dao dong trong
khoang 0,688 mgN/L + 1,38 mgN/L (mua mua) va tu
0,622 mgN/L + 2,75 mgN/L (mua kho). Trong khi dé,

Bang 1. T4ng hgp s6 liéu ham lugng cic dang N

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

ham lugng nito hitu co hoa tan (DON) dao dong trong
khoang 4,05 mgN/L + 11,4 mgN/L (mla mua) va tu
1,67 mgN/L + 11,3 mgN/L (mua kho).

Vao thoi gian 14y mau mua mua, 9/30 mau nudc
(chiém 30%) c6 ham lugng NO, vugt qua GHCP tii 1,3
dén 10,3 lan. Trong do, vi tri SH16 c6 gid tri NO, cao
nhat do dugc 1a 0,513 mgN/L. Day la noi giao cat gitia
song Hong véi song Ludc, c6 nhiéu tau thuyén di lai va
mdt nudc song cé nhiéu thyc vat thuy sinh ddc biét la
béo tay. Cac vi tri con lai c6 nhiéu hoat dong canh tac
nong nghiép (bai bdi) va nuoi trong thay san. Nudc thai
chtta nhiéu phan bén, chit thai, thic an thtia c6 thé 1a
nguon dua nito hiiu co va amoni vao nudc song. Sau
do, dudi su chuyén hoa ctia vi sinh vat, amoni chuyén
héa thanh nitrit (sin phdm trung gian) va cudi cung
la nitrat. Vao mua kho, 12/30 mau nudc mit (chiém
40%) c6 ham lugng nitrit vugt qua GHCP theo QCVN
08-MT:2015/BTNMT, cOt A2 tii 1,08 l4n dén 1,78 lan.
D4 la cac vi tri: tit SH17 dén SH26, SH28, SH29, day la
nhiing vi tri c6 hoat dong nudi trong thuy san; canh tac
nong nghiép trén bai boi...

Cén ct vao ban d6 phan bo cac dang N tai Hinh 3
cho thdy dang nitrat va DON c¢6 ham lugng trung binh
cao hon so véi nitrit va amoni.

Nhin chung, ham lugng amoni va nitrit trong nu6c
mat tai Ha Nam va Nam Dinh cao hon trong cac mau
dugc lay tai khu vic Ha Noi, trong khi d6, ham lugng
DON va nitrat trong nuéc mat ¢ khu vic Nam Ha Noi
lai cao hon so vé6i hai dia phuong con lai. Theo tinh
toan (Hinh 2) thi tai lugng 6 nhiém N phat sinh tt khu
vic Ha Noi cao hon, dic biét la do ngudn thai sinh
hoat nén tai day c¢6 ham lugng N hiiu co tuong déi cao.
Bén canh d6, mot s6 vi tri ¢6 ham lugng tdng N thay
d6i r6 rét & mua mua va mua kho (vi du céc vi tri ti
SH21 dén SH30 thudc khu vuc huyén Nam Truc, tinh
Nam Dinh). Panh gid dién bién ham lugng cic dang
N theo muia cho thdy, miia mua, gia tri trung binh cta
cac dang amoni, nitrat thdp hon so v6i mua kho. Tuy
nhién, cdc dang: nitrit, nito hitu co va tong N trung
binh ¢ mua mua cao hon mua kho. Theo két qué thu

Don vi: mg/l

Pai lugng thong ké Mua mua (T10/2019) Mua kho (T02/2021)

NH,” | NO, | NO, | DON | TéngN | NH,” | NO, | NO, | DON |TéngN
Nho nhit 0,004 0,02 0,688 4,05 4,98 0,023 | 0,004 0,622 0,592 1,67
Lén nhat 0,201 0,513 1,38 11,4 12,8 0,230 | 0,089 2,75 9,83 11,2
Trung binh 0,070 0,101 0,970 6,71 7,84 0,123 | 0,044 1,16 3,50 4,83
SD 0,067 0,154 0,180 1,93 1,99 0,054 | 0,024 0,378 2,36 2,45
Gidi han theo 0,3 0,05 5 - - 0,3 0,05 5 - -
QCVN 08-MT:2015/
BTNMT (A2)
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) Moi truong

A Hinh 3. Bdn do phan bé cdc dang N trong nuéc mdt
song Hong

dugc tii nién giam théng ké cac tinh, lugng mua trung
binh thang 10/2019 tai khu vic nghién ctiu dao dong tu
105 mm dén 150 mm trong khi lugng mua trung binh
thang 2/20211a 11 - 40 mm. Nhu véy, gia tri trung binh
thong s6 tong N va ty trong dang N hiiu co vao thang
10/2019 cao hon thang 2/2021 c6 thé do vao mua mua,
cac nguon 6 nhiém ty nhién va nudc mua chay tran kéo
theo cac chdt 6 nhiém ti mdi trudng dit di vao nudc
song. Diéu do6 dan dén ty trong trung binh ctia cic dang
cting c6 sy thay d6i theo mua. Dang N chiém ti trong
cao nhdt trong nudc song Hong tai khu vic nghién ctu
la N hitu co. Dang nitrat chiém ti trong cao thu 2. Hai
dang amoni va nitrit chiém ty trong thap nhat. Trong do,
6 mua mua, cac dang N hiiu co, nitrat, nitrit va amoni
chiém ti trong trung binh lan lugt la: 84,9%, 12,9%, 1,34%
va 0,93%. Mua kho, ti trong do thay d6i thanh: 66,8%,
28,5%, 1,26% va 3,44% (Hinh 4). Ty trong dang N hiiu co
cao 6 mua mua la c6 thé do su rtia troi cic chit 6 nhiém
tt dat nong nghiép vao ngudn nudc.

Ngoai ra, két qua danh gia moi tuong quan gitia
ham lugng cac dang N v6i mdt s6 thong s6 chat lugng
nudéc khac cho thdy, ham lugng DON cé méi tuong
quan thuan v6i DOC va TOC véi gid tri p , 1an lugt
la 0,826 do6i véi TOC va 0,865 doi véi DOC, moi tuong
quan ctia DON v6i DOC va TOC déu c¢é mtic do tin cay
dat 99%. Ham lugng NO,” c6 méi tiong quan thuan véi
TOC, DOC va DON tuong ting v6i gid tri p_, 1an lugt
14 0,739 (d6i v6i TOC), 0,599 (d6i véi DOC) va 0,446
(d6i véi DON), trong d6 méi tuong quan ctia NO, véi

Ml rress g N

A Hinh 4. Biéu d6 thé hién ty trong trung binh ctia cdc dang
N trong nuiéc séng Hong
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DOC va TOC c6 mtic do tin cay dat 99%, d6i véi DON
c6 muc do tin cay dat 95%. D6i véi mua kho, ham lugng
DON c¢6 moi tuong quan thuan véi TOC va DOC ¢6 do
tin cay dat 99%, nhung lai c6 mdi tuong quan nghich
v6i ham lugng NO, véigid trip = -0,434 tuong ing
v6i mic do tin cay dat 95%. Ham lugng NO,” c6 méi
tuong quan thuén véi ham lugng DOC va TOC véi gia
trip tuongilng lan lugtla 0,377 va 0,453 voi smuwsc
do tin cay dat 95%.

3.3. Ddnh gid nguon géc cdc dang Nito trong

mau nuéec

Trong qua trinh thuc hién nghién ctiu, chung t6i da
tién hanh khao sat khu vic nghién ctiu nhdm xdc dinh
cac nguodn thai chinh tai khu vuc nghién ctu. Cu thé,
tai cdc khu vuc nghién ctu, bén canh mat do dan cu
kha dong thi hoat dong ndng nghiép va hoat dong chan
nuoi la hai hoat dong chinh tai khu vuc. Téng dién tich
lta vu Dong Xuén tai cac huyén ven song Hong tu
Thanh Tri - Ha Noi dén Nam Truc - Nam Dinh nam
2019 va nam 2020 la 31.295 ha va 29.791 ha. Téng s6
vat nuoi tai khu vic gom trau, bo, lon va gia cam cling
nam trong khoang 6.300 va 6.900 nghin con. Ban d6
Hinh 1 thé hién vi tri tuong d6i ctia mot s6 nguodn thai
nhu trang trai chdn nuoi va trong trot, co sé y té€ va co
s san xudt xung quanh khu vuc 14y mau. Theo d9, cac
nguon thai gom bénh vién, co s san xudt phat sinh
nudc thai tai khu vyc Ha Noi phan b & huyén Thanh
Tri, Phu Xuyén vé khu vuc phia Tay Béc. Tai khu vuc
Duy Tién, cac nha may phéan b6 tai Cum cong nghiép
Dbong Vin phia Tay Nam khu vyc ldy mau. Trong khi
do, cac nha may, xi nghiép tai Nam Pinh ndm rai rac
quanh khu vuc ldy mau. Cac nguén thai tap trung &
khu vuc ven song Hong doan Ha Nam va Nam Dinh
ciing da cho thdy su anh huéng cta hoat dong noéng
nghiép, chan nudi dén chit lugng nudc tai cac diém ldy
mau tai khu vyc nay [8].

Két qua PCA dugc thé€ hién tai Bang 2 va CA dugc
thé€ hién tai Hinh 5 va Bang 3.

Bang 2. Ma trén trich rat thanh phan chinh nuéc mat

Thong s D¢t 1 - Mua mua | DPgt 2 - Muia kho
PC1 PC2 PC1 PC2

TOC 0,980 0,869

DOC 0,959 0,897

NH* -0,171 -0,001

NO, 0,780 0,118

NO, 0,743 0,650

DON 0,891 0,857

Eigenvalues 3,27 1,21 3,22 1,03

% phuong sai 54,6 20,1 53,7 17,2

% tich lay 54,6 74,7 53,7 70,9




Déi vé6i dit liéu cd mua mua va mua kho, 2 thanh
phan chinh dugc rat trich giai thich dugc 74,7% va
70,9% dii liéu thay hoa l1an lugt theo hai mua. D6i véi
mua mua, gia tri tong phuong sai dat 54,6% ctia thanh
phén 1 lién quan dén chi tieu TOC, DOC, NH,*, NO, va
DON, theo két qua danh gia tuong quan thi cac chi tiéu
nay déu c6 mdi tuong quan thudn véi nhau, c6 mtic do
tin cay dat 95 dén 99%. Gia tri tong phuong sai thanh
phan 2 dat 20,1 % lién quan dén céc chi tieu NO,". Doi
v6i mua kho, gia tri tdng phuong sai cta thanh phén 1
véi cac chi tiétu TOC, DOC, NH .- vaDON 12 53,7%, theo
két qua danh gia tuong quan ham lugng DON cé moéi
tuong quan thudn véi ham lugng TOC va DOC ¢6 do tin
cay dat 99%. Doi véi thanh phan 2, gia tri tong phuong
sai dat 17,2% véi cdc chi tiéu NO,, NO,".

e e e a2

A Hinh 5. Biéu d6 phan tich cum CA nudc mdt

Phan tich cum da dugc 4p dung dé€ két hgp cac diém
ldy mau c6 cling chat lugng nudc. Két qua phén tich
CA cua 2 dgt 14y mau cho thdy, nhém cac diém ldy
mau cung chit lugng nudc ¢ hai mua la tuong d6i khac
nhau. Trong khi, vao mua mua, cac diém ldy mau cling
chétlugng nudc c6 thé & cach xa nhau thi vao muia kho,
cac diém lan cén nhau c6 cling miic chit lugng nudc.
biéu nay, cho thdy dong chay va luu lugng nudc anh
hudng kha 16n dén su hoa tron cac chit 6 nhiém.

D61 v6i miia mua, cum s6 1 (gdm cac mau SHO3,
SH11, SH12, SH14, SH16, SH18, SH19, SH21, SH26)
la nhém cac diém giao v6i cac sdong nhu song Chau
Giang (doan thu¢c dia phan Nam Dinh), giao véi song
Ludc, khu vuc gan véi nha san xuét gach, giao thong
thuy tdp nap va c6 hoat ddong nuoi trong hai san. Cum
$6 2 (gébm cac mau SH10, SH13, SH07, SH17) chu yéu
gan cac khu vic bén pha, bén do va hai bén bd ¢ hoat
dong ndng nghiép va san xudt gach. Cum 3 (bao gom

Bang 3. Gia tri trung binh cic thong s6 trong cac cum CA

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

cac mau SHO02, SH06, SH09, SH15, SH20, SH25, SH27,
SH30) khu vuc 1dy mau cha yéu gin véi cac khu vuc
khai théc cat va c6 hoat dong giao thong thiy tuong doi
tdp ndp. Cum 4 (gobm cac diém ldy mau SH04, SHO5,
SHO8, SH22, SH23, SH24, SH28, SH29) khu vuyc liy
mau hai bén bd ¢ hoat ddng néng nghiép va chin nuoi
tuong d6i phat trién.

4. Két luan

Nghién ctiu nay da danh gia dugc ham lugng cac
dang N (NH,*, NO,, NO,, va DON) trong 30 mau
nudc mat dugce lay tai khu vuc ha luu song Hong vao
giai doan cu6i mua mua ndm 2019 (dau thang 10) va
mua kho ndm 2021 (thang 2), trong d6 tai nhiéu diém
lay mau, ham lugng NO, vugt qua gi6i han cho phép
theo QCVN 08-MT:2015/BTNMT. Ham lugng céc ion
vo co NH,*, NO, va NO, trong nudc cao hon vao muia
mua nhung ham lugng N hiiu co hoa tan DON lai cao
hon vao mua kho.

Qua diéu tra ngudn thai tai khu vyc nghién ctu
va phan tich PCA va CA, c6 thé chia 30 diém 14y mau
thanh 4 cum c6 nhiing dic tinh chat lugng tuong dong
c6 cung anh hudng ti cac hoat dong KT - XH (lién
quan dén nguon thai) cho thady nguon goc cac dang N
trong nudc song Hong tai cac cum diém 14y mau khac
nhau. Cum diém 14y mau 4 1a cac diém 14y mau gan cac
khu vuc san xudt nong nghiép va chan nuo6i nén ham
lugng Nitrat va DON kha cao so v6i cac cum con lai véi
cac diém ldy mau chu yéu gin hoat dong khai thac cat
va giao thong thuy. Tuy nhién, sy khac nhau cta ham
lugng cac dang Nito tai cac khu vuc khac nhau khong
qué l6n do dédc diém nguodn thai khu vyc ha luu séng
Hoéng trong pham vi nghién ctiu nay khé tuong dong.

Tu két qua ban ddu ctia nghién ctiu nay, nhém
nghién ctiu mong mudén dugc thuc hién danh gia
ngudn goc 6 nhiém cla cdc chit 6 nhiém trong nudc
madt trong pham vi rong hon véi cac két qua diéu tra
thong ké nguon thai mang tinh day da hon.

Loi cam on: Nhom nghién ctiu xin gui 16i cdm on
dén can b va nhan dan huyén Nam Truc, tinh Nam
binh da hoé trg trong qua trinh thuc hién nghién ctu.
Dong thoi, nhém nghién ctiu xin cdm on sy ho trg
kinh phi tti BO TN&MT véi dé tai cip B mang ma so6:
TNMT 2018.02.15m

Thong s6 Dot 1 - Mua mua (mg/L) Dot 2 - Mua kho (mg/L)
Cum 1 Cum 2 Cum 3 Cum4 Cum 1 Cum 2 Cum 3 Cum4

TOC 26,1 17,5 359 48,5 18,6 32,1 49,7 80,0
DOC 20,5 12,5 26,5 40,2 12,1 22,1 36,6 51,7
NH* 0,04 0,086 0,116 0,047 0,130 0,140 0,099 0,070
NO, 0,180 0,073 0,073 0,059 0,046 0,054 0,031 0,022
NO,- 0,881 0,777 1,02 1,10 1,02 1,08 1,45 1,29
DON 5,83 4,70 5,98 9,11 2,01 3,06 5,45 9,83
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ABSTRACT

This study was conducted to evaluate the pollution level of some Nitrogen species, one of the groups of
water nutritional indicators, in surface water samples collected from the Red River flowing from the south of
Hanoi city to Nam Truc district, Nam Dinh province. The determination results of the concentrations of ions
NH,*, NO,, NO, and dissolved organic nitrogen (DON) in 30 surface water samples showed that the number
of samples the concentration of NO, exceeds the allowable limit according to QCVN 08-MT:2015/BTNMT
account 30% and 40% of samples in the rainy season and the dry season, respectively. The concentration
of nitrogen species was distributed differently across regions and by season. In addition, the results of the
investigation of waste sources along the banks of the Red River indicated that the concentrations of NH *,
NO,’, and DON in sampling sites next to agricultural and livestock waste sources were often higher than those
in other locations. The results of principal component analysis (PCA) given the total variance of the main
component related to the total organic carbon (TOC), dissolved organic carbon (Dissolved Organic Carbon
- DOC), NH,*, NO," and DON in the rainy season and TOC, DOC, DON, NH," and DON in the dry season
was 54.6 % and 53.7 %, respectively.

Key words: Nitrogen species, Red River, pollution source.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

NGHIEN CUU LOC NUGC LG BANG CONG NGHE KHU ION

PIEN DUNG (CDI)

Luu Thé Anh, P6 Quang Trung*'
Hoang Trung Kién®

TOM TAT

nghich véi téc do dong chay.

Nghién ctiu khao sat anh hudng ctia cac diéu kién van hanh quy mé phong thi nghiém dén hiéu suat hap
thu dién va tiéu thu ndng lugng ctia 16i loc khti ion dién dung (CDI) véi cac dién cuc than hoat tinh. Hiéu suat
loai bo hdp thu dién ty 1é nghich véi nhiét d6 dung dich cép, tong ndng dd mudi hoa tan (TDS) ban dau va
toc do dong chay dugc ap dung. Miic tiéu thu ning lugng CDI lién quan truc ti€p dén nong do TDS va ty 1é

T khoa: Khii ion dién dung, loc nuide lg, tong do mudi hoa tan, hdp thu dién.
Nhan bai: 5/5/2022; Svia chiia: 23/5/2022; Duyét dang: 26/5/2022.

1. Pat van dé

Hau hét dan so6 trén toan thé gigi déu bi thiéu nudc,
v6i 4 ty nguoi phai d6i mat véi tinh trang khan hiém
nudc nghiém trong it nhat 1 thang trong nam va ntia
ty nguoi song trong tinh trang khan hiém nuéc nghiém
trong trong ca nam. Cac cong nghé kht mudi thong
thudng bao gom ED va MD doi hoi chi phi vén cao
va tiéu thu nang lugng khong thé canh tranh véi RO
la cong nghé chinh d€ khii man nudc bién. Tuy nhién,
tac nghén va ap sudt cao han ché ing dung ctia RO, dic
biét 1a khi dugc stt dung dé xti ly nuéc c6 do ciing cao,
vi vdy viéc thay thé mang RO thuong xuyén va nhu cau
sti dung may bom cao 4p lam tang von va chi phi van
hanh [1].

Kht muéi dién dung (CDI) la mot cong nghé khi
mudi bang dién hdp thu c6 kha ning tranh dugc hiu
hét cac van dé quan trong ma cac cong nghé khac phai
do6i mat, do 1a tiéu thu ning lugng cao va tic nghén
mang [2]. CDI hoat dong & dién ap tuong doi thap
(thuong 0,8 - 2,0 V) d€ loai bd céc ion [3]. Hon niia,
CDI khéng yéu cdu mang diéu khién 4p sudt hodc may
bom ap sudt cao, do d6 tranh dugc cac van dé dong
can nghiém trong xay ra véi cac cong nghé khtt mudi
dua trén mang thong thuong [4]. Trong cong nghé
CDI, dung dich cép chay qua cac dién cuc dién dung
cao dugc lam ti vét liéu x6p dan dién, trong do cac
cation va anion tii dung dich cdp dugc hidp phu trén
cac dién cuc tich dién trdi ddu. Sau mot thdi gian hoat
dong, cac dién cuc bao hoa véi cac ion va d) man cta
nudc théi ting 1én. Sau d6, tai sinh cic dién cuc bing
cach dit mot dién thé ngugc dé gidi phong cac ion bi
hép phu vao dong chit thai [5]. Cong nghé CDI da dat
dugc nhiéu tién bo. Tuy nhién, nghién ctiu van phai

' Vién Tai nguyén va Moéi trudng, Dai hoc Quéc gia Ha Noi
2 Cong ty TNHH Vietdream

dugc thuyc hién trude khi né c6 thé duge st dung nhu
mot cong nghé thuong mai. No6i chung, cic dién cuc
dién dung c6 hiéu suét hap thu dién khac nhau d6i véi
cac ion khac nhau, phu thudc vao khéi lugng nguyén
tt, dién tich va ban kinh ion ngdm nuéc [6].

Trong bai bao nay, cac thi nghiém hép thu dién
dugc thuc hién bang cach st dung té bao CDI dugc
nghién ctiu va phat trién bsi Vién TN&MT va Cong ty
TNHH Vietdream d€ danh gia anh hudéng cua cac diéu
kién van hanh trong quy mo6 phong thi nghiém dén
hiéu qua xu ly nudc lg va tiéu thu nang lugng cua té
bao CDI. Két qua nghién ctiu cung cap danh gia vé hiéu
suat kht mudi cua cong nghé CDI nay va gép phan vao
kha ning vin hanh thyc t€ tai hién trudng dé khii min
nudc lg tai Viét Nam.

2. Doi tugng va phuong phap nghién ctiu

2.1. Mé hinh thi nghiém véi CDI trong diéu kién
phong thi nghiém
Mo hinh thi nghiém véi CDI dugc st dung trong
nghién ctiu nay do Vién TN&MT phit trién. Hinh 1
mo ta so do thi nghiém ctia don vi CDI dugc st dung.
Nudc dau vao dugc bom tii bé chia qua bd loc cat dé
xu ly so b va di qua thiét bi do dong chay dau vao dé
vao hai té bao dién cuc cac bon mac noi tiép. Hé thong
CDI dugc két ndi voi ngudn dién mot pha 240 VAC, 10
A. Dién thé hoat dong mdt chiéu xap xi 1,5 V trén moi
té bao CDI, sao cho khdng xay ra phan ting dién phan.

=

A Hinh 1. So do thi nghiém st dung 16i loc CDI
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Chu ky hoat dong ciia CDI mat 2,5 phut va bao gom
hai buéc chinh: bu6c ché do tai sinh va budc ché do
loc. Budc tai sinh bat ddu sau 30 gidy, khi van dién tu
nudc thai dau ra (SV1) va van dién ti dau vao (SV0)
dugc dong va ngudn dién tat, tiép theo la 30 gidy niia
khi van dién ti nuGc thai dau ra (SV2) va van dién tu
dau vao (SV0) dugc md va ngudn dugc bat véi dién ap
ngugc chiéu 1a 1,5 VDC. Budc tai sinh két thuc sau 60
s. Budc loc bat dau ngay sau d6 va mét 90 gidy dé lam
sach dung dich cip liéu. Tai day, van dién tii dau vao
(SV0) va van dién tu dau ra (SV1) dugc md va nguodn
dugc bat véi dién 4p dit lén cac dién cuc 1a 1,5 VDC.
Mot bo gia nhiét dugc 1dp vao thung cdp liéu dé€ duy tri
nhiét do can thiét cho dung dich cap liéu.

Trong sudt qua trinh thi nghiém & quy mo thi
nghiém, moéi thtt nghiém dugc thuc hién bing cach ap
dung 72 chu ky lién tiép trong cling cac diéu kién hoat
dong. Trudc khi bat dau bat ky thii nghiém mdi nao,
nudc da khi ion dugc cip vao thiét bi CDI trong 30
phut déloai bo bat ky mudi nao con sét lai trén cac dién
cuc. Két qua thao luan dua trén gia tri trung binh cua
cac chu ky xt ly va tai sinh.

2.2. Vit liéu dién cuc va thanh phdn ciia té bao CDI

Té bao CDI bao gom cac bo thu dong dién bang
than chi va cac dién cyc than hoat tinh x6p c6 nguén
gdc tli vo diia voi dién tich riéng la 800 m?/g [7]. Cac bo
thu dong dién bang than chi dugc thay d6i theo phan
cuc duong hodc 4m. Méi cdp dién cuyc than hoat tinh
dugc ngan cach bdi mot mang cao phéan tit khong dan
dién dé tranh hién tugng dodn mach. Céc dién cuc than
hoat tinh dugc phu bang cac mang trao d6i ion. Céc
mang trao d6i ion cai thién sy hdp phu/giai hip cic ion
trén bé mat dién cuc.

Mbi t€ bao CDI chtia 200 tdm than hoat tinh (100
cuc am va 100 cuc duong) véi kich thudc 156 mm x
172 mm x 0,3 mm va téng khoi lugng la 1352 g than
hoat tinh. Céc dién cuc nay dugc két noi véi hai bén
cua nguon dién mot chiéu. Hai té bao CDI da dugc su
dung trong nghién ctiu nay.

2.3. Ddnh gid dnh hudéng ciia cdc diéu kién hoat
dong dén hiéu qud logi bé mudi va tiéu thu ning lugng
ctia té bao CDI

Céc thi nghiém nay dugc tién hanh bao goém: (1)
nong do TDS cua dung dich cdp dugc ting dan ti 500
- 3500 mg/1 & nhiét d¢ 24 °C va téc do dong chay la 2
1/phut; (2) téc do dong chay dugc ting dan tii 1 - 4,51/
phut 6 nong do TDS 1000 mg/1 va nhiét d6 24 °C; (3)
nhiét d6 ctia dong cdp dugc tang dan ti 20 - 50 °C vé6i
toc do dong 2 I/phit va néng d6 TDS la 1000 mg/1.

Dung dich nudc cip dugc st dung trong tat ca cac
thi nghiém chi dugc bom qua don vi CDI m¢t lan va
dd dan dién clia nudc cép va nude loc diu ra duge do
bang mdy do d6 dan dién (HACH, HQ40d Digital
Meter). Két qua thu dugc cho thdy, hiéu suat hap thu
dién tuc thoi tai bat ky thoi diém nao trong thai gian thi
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nghiém, cht khong phai la hiéu suat hap thu tich lay.
Trong cac thi nghiém nay, natri clorua (NaCl) dugc st
dung dé chuén bi dung dich cip v6i néng do can thiét.
Miic tiéu thu nang lugng dién (kWh) cua don vi CDI
dugc do bang dong hd do dién (Todae, MS6115).

Trong thi nghiém nay, hiéu suét loai bo hap thu dién
dugc tinh nhu sau: Hiéu suét loai bo hép thu dién (%)
= [(C, - C)/C,] x 100. Trong d6 C va C (mg/l) dai dién
cho néng do TDS cua dong vao va dong ra da dugc xt
ly tuong ting.

3. Két qua nghién citu

3.1. Nhiét dé dung dich cdp dnh hudéng dén kha
ndng hdp thu dién cia dién cuc CDI

Hiéu qua loai bo bang hip thu dién cua don vi CDI
& cac nhiét do khac nhau (20, 25, 30, 35, 40, 45 va 50 °C)
dugc thé hién trong Hinh 2.

g g 1%

A Hinh 2. Hiéu qud loai bé bing hdp thu dién & cdc nhiét
do dung dich cdp khdc nhau vdi téc do dong chdy 2 I/phit va
nong dé TDS la 1000 mg/I.

Noéng do TDS ctia dong nudc loc c6 thé tang dan khi
nhiét d6 dung dich cdp ting. Hon niia, hiéu suédt hdp
thu dién theo xu hudng giam tii 90,4% - 79,2% khi tang
nhiét d6 dung dich ti 20 °C - 50 °C. Do d6, c6 thé noi
rang hiéu sudt kht hip thu dién ty 1é nghich véi nhiét
dd dung dich. Xu huéng hdp phu nay phu hgp véi két
qua dugc cong bo bdi Li va cong su [8]. Cac két qua
hép phu dién thu dugc cé thé tuan theo qud trinh hip
phu vét ly dudi cac nhiét do khic nhau, c6 thé dugec mo
td bing cac dudng ddng nhiét hdp phu Langmuir hodc
Freundlich. Hién tugng nay c6 thé do kha nang hip
phu cuia than hoat tinh gidm khi tang nhiét d¢ theo cac
dudng ddng nhiét hdp phu. Hon nita, viéc ting nhiét do
cua dung dich nudc cép lam ting xu hudng ctia cac ion
kim loai thoat ra khdi bé mat dién cuc vao pha dung
dich, dan dén giam hap phu khi nhiét d6 taing. Mot ly
do khac c6 thélién quan dén su xuét hién cta qua trinh
chuyén déi ky nudc-ua nude trong cdu tric cia nude
bé mit bang do gidm nhiét d¢ ctia dung dich, diéu nay
tang cuong ai luc gitia than hoat tinh va cac ion ngdm
nudc trén bé mat [9]. Két qua 1a, hiéu qua loai bo hap
thu dién cao hon & nhiét d6 thap hon cé thé lién quan
dén qua trinh chuyén d6i ti ky nude sang ua nudce trén
bé mat cta than hoat tinh.

3.2. Anh huéng ciia toc dé dong chdy dén hiéu
sudt hdp thu dién va tiéu thu ndng lugng

Hinh 3 mo ta su thay di cta hiéu suét loai bo biang
hép thu dién va tai dién dong trén cac dién cuc carbon



(nghia 13, thé tich ngudn cdp x TDS loai bo/khoi lugng
dién cuc) & cac téc do dong chay khac nhau (1,0; 1,5;
2,0; 2,5; 3,0; 3,5; 4,0; 4,5 I/phut).

i, - . s

A Hinh 4. Anh hudng ciia téc
do dong cdp dén miic tiéu thu
ndng lugng & nong do TDS
1000 mg/l va nhiét do 24°C

A Hinh 3. Hiéu sudt logi bé
bang hdp thu dién va tdi dién
hdp thu trén cdc dién ciic than
hoat tinh & cdc toc do dong
chdy khdc nhau véi nong do
TDS 1000 mg/l va nhiét do
24°C

Két qua nghién ctiu cho thdy, nong do TDS trong
dong nudc loc ting dan khi tang téc do dong chay.
Hiéu sudt loai bo hip bing thu dién theo xu hudng
giam tl 93,5% -64,2% khi t6c do dong chay tang tii 1 -
4,51/phut. Tai dién dong theo ciing xu hudéng giam dan
cua hiéu suit loai bo bang hép thu dién. Tai dién dong
trén dién cuc cacbon giam dan ti 13,62 - 9,82 mg TDS
trén moi than hoat tinh véi sy gia tang t6c d6 dong
chay tui 1 dén 4,5 1/phut. Nhiing két qua nay chi ra rang
toc do dong chay cang cao, gia tri TDS trong dong nudc
loc thu dugc cang cao, do thoi gian con lai ctia dung
dich bén trong té€ bao thap, diéu nay tao ra it thai gian
chuyén khoi can thiét cho qua trinh tinh ché dung dich.

Hinh 4 cho thdy, anh hudng cta cac toc do dong
chay khac nhau dén mic tiéu thu ning lugng dién
theo kWh/m® va kWh/g TDS dugc loai bo. Két qua cho
thdy khi toc do dong chay tang lén, ning lugng tiéu
thu giam. Mtc tiéu thu nang lugng tinh theo kWh/m?
nudc tinh khiét da giam ti 6,65 xuéng 1,83 kWh/m?
nudc tinh khiét bang cach tang t6c d6 dong chay tu 1
dén 4,5 I/phat. Luu lugng don vi cia nudc moi gio cao
hon & t6c d6 dong chdy cao; diéu nay dan dén mc tiéu
thu nang lugng thap hon tinh theo kWh/m’. Hon niia,
muc tiéu thu ndng lugng tinh theo kWh/g muéi da loai
bd giam tli 7,35 x 107 xudng 2,79 x 107 khi tang toc do
dong chay tti 1 dén 4,5 I/phut. Diéu nay c6 thé1a do toc
do hap thu cta cac ion cao hon khi toc d6 dong chay
cao hon. Do do, ca hiéu qua loai bo hip thu dién va
tiéu thu nang lugng can dugc xem xét khi chon téc do
dong hoat dong t6i uu. Trong nghién ctiu nay, toc do
dong chay t6i uu la 4,5 1/phut vi né tiéu thu ning lugng
thdp nhat so véi cac téc do dong chay khac va nong
do TDS cua dong tinh khiét van duy tri duéi muc cho
phép (dudi 500 mg/1) [10].

3.3. Anh hudng ciia TDS dung dich cdp dén hiéu
sudt hdp thu dién va tiéu thu ndng lugng

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Su phu thudc ctia hiéu qua loai bé mudi va tai trong
hép thu dién vao ndong d6 TDS nudc cip ban dau (500,
1000, 1500, 2000, 2500, 3000, 3500 mg/l) g toc do d(‘)ng
chay khong dai la 2 1/phat va nhiét do 24 °C dugc thé

hién trong Hinh 5.

Aoy fobe gy e B b e
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A Hinh 5. Hiéu sudt logi bé
hdp thu dién va tdi dién hdp
phu trén cdc dién cuc than
hoat tinh & cdc TDS cdp ban
ddu khdc nhau 6 toc do dong

A Hinh 6. Anh hudng cia
nong do TDS trong nudc cdp
dén tiéu thu ndng lugng &
toc do dong chdy 2 l/phit va
nhiét do 24°C

chdy 2 l/phit va nhiét d¢ 24°C

Két qua cho thdy, hiéu qua loai bo TDS giam dan
khi ting TDS cép ban d4au. Hiéu qua loai bo TDS la
94,7% va 54,2% khi sti dung cac gia tri TDS cip ban dau
lan lugt 1a 500 va 3500 mg/1. Sy gia tang TDS ctia nguén
cdp ban dau tuong tng véi sy gia tang tuyén tinh ban
dau cta tai hap thu dién trén cic dién cuc than hoat
tinh. Sau khi TDS cdp ban dau dat 3000 mg/1, kha nang
hép thu dién khong d6i, dat 25,3 mg TDS trén mot gam
than hoat tinh. Piéu nay cho thdy ring cac dién cuc da
dat dén d¢ bao hoa; nghia la, kha ning hdp thu dién ctia
chung da dat dén gia tri cuc dai. Dung lugng khuéch
tan hai 16p la mot trong nhiing yéu t6 c6 vai trd quan
trong trong viéc ning cao va cai thién kha ning bién
doi dién cua dién cyc. Dung lugng ctia 16p khuéch tan
phu thuc chti yéu vao nong d6 dung dich dién ly [11].
Dung lugng khuéch tan hai 16p ting lén khi nong do
dung dich dién ly ting lén [5]. Do d¢, kha nidng chtia
mudi ctia dién cuc x6p ting 1én khi néng dé dung dich
dién phan ting [12]. Nghién ctiu hién tai xdc nhan rang
viéc ting nong do TDS trong thiic dn c6 thé tang cudng
kha nang hap thu dién cta than hoat tinh thong qua
viéc cai thién kha nang khuéch tan hai 16p.

Hinh 6 cho thay, anh hudéng cta nong do TDS cap
ban dau 1én mdc tiéu thu ning lugng cua don vi CDI
tinh theo kWh/m? va kWh/g TDS bi loai bo. Két qua
cho thiy mtc tiéu thu nang lugng CDI tang dén tii 2,61
1én 5,53 kWh/m? nudc tinh khiét khi TDS cip ban dau
tang tii 500 1én 3500 mg/1 & toc do dong chay 2 1/pht.
biéu nay c6 thélién quan dén hoat dong dién phén cao
hon do tang nong do TDS cta dung dich cdp, vi vay
anh hudng dén mdc tiéu thu nang lugng cua don vi
CDI. Ngugc lai, mtc tiéu thu nang lugng CDI tinh theo
kWh/g TDS loai bd giam dan ti 5,51 x 10~ xudng 2,84
x 107 khi tdng néng do TDS dau vao ti 500 lén 3500
mg/l. Diéu nay xdy ra do dién tré clia chat dién phan
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giam khi nong d6 dung dich ting 1én. Do dé, toc do
hép phu tang khi nong d¢ tang. Diéu nay chiing t6 khi
chon cong sudt xt ly cta thiét bi CDI, diéu quan trong
1a phai xem xét ca ndng do TDS ctia nguén cap va muic
tiéu thu dién ndng, vi thiét bi sé chi hiéu qua vé mit chi
phi khi TDS nguén cdp va mdc tiéu thu dién nang nam
trong pham vi t6i uu.

4. Kétluan

Két qua cho thdy, hiéu qua loai bé hép thu dién ty
1é¢ nghich v6i nhiét d6 dung dich, nong d6 TDS ban
dau va téc do dong chay. Ngoai ra, mtic tiéu thu nang
lugng cta don vi CDI (tinh bang kWh/m?®) lién quan
truc tiép dén nong dd ngudn cdp TDS va ty 1¢ nghich
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ABSTRACT

A STUDY OF BRACKISH WATER PURIFICATION BY CAPACITIVE
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This study investigated the effect of operational conditions on the CDI electrosorption efficiency and
energy consumption of capacitive deionization (CDI) filter units with activated carbon electrodes. The
electrosorption removal efficiency was inversely related to the feed solution temperature, the initial total
dissolved salts (TDS) concentration, and the applied flow rate. CDI energy consumption was directly related
to the TDS concentration and inversely related to the flow rate.

Key words: Capacitance deionization, brackish water filtration, total dissolved salt, electricity absorption
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

CHAT LUGNG NUGC BIEN VEN BO TINH BINH DINH VA
SU ANH HUGNG CUA HOAT DONG NUOI TRONG THUY SAN

Nguyén Tran Dinh, Lé Thanh Son (1)
Nguyén Tran Dién, Tran Thi Trang
Pham Hoang Long, Pao Thi Huong

Lé Ky Son
Dinh Ngoc Dat?

TOM TAT

chat lugng nudc trude khi xa thai ra ngoai tu nhién.

Bai bao nay da ké thua, diéu tra thu thép thong tin, s6 liéu thong ké bé sung 6 lién quan tai cac huyén, thi
x4, thanh phé thu¢c tinh Binh Dinh vé diéu kién ty nhién, tinh hinh kinh t€ - xa hoi, hién trang phat trién
nganh thty san trong giai doan 2015 - 2020 va quan tric, bd sung, phén tich. Tt nhiing két qua diéu tra dat
dugc, nhém tac gia thyc hién ddnh gia mot cach téng quan, dua ra ton tai, han ché trong nganh nuo6i trong
va khai thac nguon lgi thity, hai san ctia tinh Binh Pinh. Qua d6 chi ra nguyén nhan, giai phap d€ xt ly tinh
trang 6 nhiém moi trudng cé tinh kha thi tii nay dén nam 2030, dinh huéng dén nam 2045. Chat lugng nudc
mdt phuc vu nudi trong thiy san (NTTS) ven bién Binh DPinh & phan mic co ban, nudc bi 6 nhiém boéi ham
lugng amoni va DO giam vé€ mua kho. Ngoai ra, mét s6 mau nudc tai diém gan khu vuc thu gom nudc thai
bi 6 nhiém bdi sat, vi sinh vat coliform. Can c6 phuong an b sung, cai tao hé thong thu gom, xt ly nudc thai
sinh hoat, nudc thai tii cdc khu NTTS trén co s6 mo6 hinh mé rong trén toan khu nuoi tap trung dé dam bao

T khoa: NTTS, Binh Dinh, chdt lugng nudc, gidi phdp, 6 nhiém nudc thdi.
Nhan bai: 3/5/2022; Siia chiia: 27/6/2022; Duyét dang: 29/6/2022.

1. M6 dau

Binh Pinh la mét tinh ven bién Nam Trung b, nim
trong vung kinh té trong diém mién Trung, c6 dién
tich ty nhién 6.050,58 km?, dan s6 trung binh khoang
1,5 triéu ngudi. V6i bo bién dai 134 km va hang chuc
nghin ha mat nuéc dam pha, ho chiia nudc, la diéu kién
thudn 1gi cho su phat trién cua nganh thuy san & dia
phuong. Toan tinh c6 5/11 dia phuong gom cac huyén
Hoai Nhon, Phu My, Phu Cat, Tuy Phuéc, Thanh pho
Quy Nhon c6 hoat dong kinh té bién [1].

Nganh thuy san c6 vi tri quan trong trong phat trién
kinh t€ - xa hoi ctia tinh Binh Pinh. Trong nhiing nam
qua, san xudt thuy san da dat dugc nhiéu thanh tyu
dang ké. Tinh dén cudi ndm 2020, kinh té thiy san c6
vai trd quan trong trong phat trién kinh té€ cua tinh.
Co cdu nong - lam - ngu nghiép chiém khoang 30%
gia tri GDP cua tinh, trong do, thiy san chiém 10%.
Binh Pinh hién dang dan d4u vé s6 lugng tau khai thac
xa b6 & khu vuc bién Pong cua Viét Nam. Toan tinh

! Vién Cong nghé méi truong, Vién Han ldm KHCN Viét Nam
2 Vién Cong nghé Vii try, Vién Han ldm KHCN Viét Nam

hién c6 5.989 tau ca chiéu dai tii 6 m trd 1én, trong do6
c6 3.118 tau khai thac hai san vung khoi, chiém 52%.
Tinh dén thidng 5/2019, Binh Dinh c6 2.134 tau khai
thac v6i san lugng khai thac cd ngti dai duong trung
binh ttt 52.000 tan - 55.000 tdn/ndm, trong dé ca ngl
vay vang va mét to 1a 9.000 - 10.000 tdn/nam, cd ng
van ti 43.000 - 45.000 tdn/nam [1]. Pén nay, thiy san
da phat trién thanh nganh kinh t€ san xudt hang hoa
16n, di dau trong hoi nhap kinh t€ quéc té€ cua tinh.
Dbong thai, véi su tang trudng nhanh, hiéu qua, thay
san da dong gop tich cuc trong chuyén déi co cdu kinh
té ndng nghiép ndng thon, cho cong cudc xoa doi, giam
ngheo, gidi quyét viéc lam, nang cao doi séng cho cong
dong dan cu & cac ving ndng thon ven bién va hai dao;
go6p phan quan trong trong bao vé an ninh quéc phong
trén viung bién, dao ctia T qudc.

Mat khac, san lugng khai thac hai san da dén
ngudng cho phép, nguon lgi thuy san ven bo bi suy
giam nghiém trong do bién d6i khi hau (BDKH),

Chuyén dé Il, thang 6 nam 2022 | 19



Mai truong

nudc bién dang, mua I6n, triéu cudng... Tac ddong moi
truong do hé thong NTTS géy ra c6 lién quan chat ché
dén chat lugng nudc [2] - [4], stic khoe con ngudi [5]
- [7]. Phat trién NTTS v6i cudng do cang cao, tic dong
moi trudng cang 16n. DE gii viing téc do ting trudng
va tiép tuc phat trién toan dién, bén viing, van dé dit ra
cho nganh thty san 1a can xac dinh muc tiéu, phuong
an phat trién phu hgp, gidi phap c6 tinh kha thi ti nay
dén nam 2030, dinh huéng dén ndm 2045. Bai bao nay
phén tich, danh gia chat lugng nudc bién ven bo tinh
Binh Pinh, néu ra nguyén nhén va giai phap khac phuc
tinh trang 6 nhiém mai trudng.

2. Phuong phap nghién ctiu

2.1. Phuong phdp thu thdp thong tin, dii liéu
Ké thtia, diéu tra, thu thap thong tin, s6 liéu thong
ké b6 sung c6 lién quan tai cac huyén, thi xa, thanh phd
vé diéu kién ty nhién, tinh hinh kinh t€ - xa hoi; hién
trang phat trién nganh thuy san giai doan 2015 - 2020;
phan tich, ddnh tiém néng, thuc trang phat trién.

Bang 1: Vi tri 14y mau khu vgc NTTS tinh Binh Pinh

St dung cac phuong phap thong ké, mo ta, so sanh,
phan tich mo6 hinh va duy bao; phén tich kinh t€ - xa hoi
- moi truong; phan tich hién trang phat trién cac linh
vuc NTTS.

2.2. Quan trdc bé sung va phan tich

Trén co s& danh gia hién trang chat lugng nudc ven
bién tinh Binh Pinh, nhém nghién ctiu x4y dung mang
luéi diém quan trac chat lugng moi trudng nudc khu
vic NTTS tai Binh Dinh va tién hanh thu thap s6 liéu
vé moi truong dé xiy dung bd co s di liéu vé chit
lugng nudc trong cac ddm, ao NTTS. Thuc hién lay
mau theo vi tri da xac dinh cu thé nhu Bang 1:

Mau sau khi 18y dugc tién hanh do nhanh tai hién
truong doi véi cac chi tiéu hién trudng va bao quan,
van chuyén ngay trong ngay t6i phong thi nghiém dé
tién hanh phén tich, ddm bao tién do, chat lugng, két
qua chinh xdc nhat. Cac phuong phap do hién truong,
phan tich trong phong thi nghiém dugc lua chon dam
bao phu hgp v6i moi trudng nudc, do tin ciy cao, thiét
bi sti dung phan tich hién dai, dac trung cho tling chi
tiéu [8] - [13].

STT bia diém lay mau (cac khu vyc ao. hd. dim... chung) Toa d9 vi tri diém 14y mau
1 | Nudi tom htim - Khu vic 1 - Phudng Ghénh Réng - TP. Quy Nhon 13°4054.62' N 109°1420.86" E
2 | C41dng hai minh - Khu vyc 9 - Phuong Hai Cang - TP. Quy Nhon 13°4611.02' N 109°1531.98 E
3 Thon Hai Giang - Xa Nhon Hai - TP. Quy Nhon 13°4534.18' N 109°1626.26 E
4 | Huynh Gidng Nam - Thon Huynh Gian - Xa Phudc Hoa - Tuy Phuéc 13°52'50.04' N 109°1442.30" E
5 Ciu Kim Dong - Thon Kim Pong - Xa Phudc Hoa - Tuy Phude 13°53'57.44' N 109°1349.08' E
6 | Céng Bong Choi - Thon Vinh Quang 2 - Xa Phude Son - Tuy Phuée 13°5317.27'N 109°13'48.84" E
7 | C6ng 19 dong 6ng 3 - Thon Vinh Quang 2 - Phudc Son - Tuy Phude 13°5125.92'N 109°1320.03" E
8 | Céng Nhan An - Thon Nhan An - Xa Phuéc Thuan - Tuy Phudc 13°5022.99' N 109°1300.35"E
9 | Khu nuoi tap trung Cat Hai - Chdnh Oai - Xa Cat Hai- Huyén Phu Cat 14°02’52.56' N 109°1404.25" E
10 | Cty TNHH Ngoc Chau - An Quan Dong - Xa Cat Khénh - Phu Cat 14°0717.69' N 109°1221.67 E
11 | Clia D€ Gi- Théon An Quang Dong - X4 Cat Khanh - Phu Cat 14°0735.06' N 109°12'14.09' E
12 | Thon An My - X4 My Cat - Phu My 14°0903.80' N 109°0938.95'E
13 | Thon Trung Xuan - X4 My Chanh - Phu My 14°1014.81'N 109°0913.22'E
14 | Thon Vinh Lgi - Xa My Thanh - Phu My 14°0816.92' N 109°1155.37'E
15 | Céng ty Viét Uc - Thon Hoa Hoi Nam - Xa My Thanh - Phu My 14°1140.20' N 109°1115.63"E
16 |Xoém 3 - Thon 8 - Xa My Thing - Phu My 14°1927.69'N 109°0903.23"'E
17 | Clia bién - Thon Téan Phu - My bic - Phu My 14°22'16.00' N 109°0717.63"E
18 | Khu sén xudt giéng tom - Thon Xuan Thanh - Xa My An - Pht My 14°1551.48' N 109°1054.92" E
19 | Cdu Hoai Héi - Thon Cong Luong - Xa Hoai My - Hoai Nhon 14°2820.06' N 109°0613.25" E
20 | Thon Cong Luong - X4 Hoai My - Hoai Nhon 14°2839.20' N 109°0553.49" E
21 | Clia song Lai Giang- Ph6 Thanh Xuin Dong - Hoai Nhon 14°2921.47'N 109°0535.50" E
22 | Lach Ctiu Logi Tay - Pho Ctiu Lgi Tay - Hoai Nhon 14°3256.94' N 109°0355.62" E
23 | C4u Codng Hoa - Phd Ctu Lgi Nam - Hoai Nhon 14°32'46.97' N 109°0346.26' E
24 | C4u T4n Thanh - Phé Tan Thanh - Hoai Nhon 14°33'54.97' N 109°0340.17"E
25 | Clra song Tam Quan - Phé Thién Chénh 2 - Hoai Nhon 14°3430.38' N 109°0435.13'E
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Bang 2: Cac phuong phap do hién truong, phan tich trong
phong thi nghiém

TT Thong s Phuong phap thi
I | Do tai hién truong
1. |pH TCVN 6492:2011
2. | DO TCVN 7325:2004

IT | Phén tich trong phong thi nghiém

3. | Tong chét rdn 1o lting (TSS) | SMEWW 2540B:2012
4. | COD SMEWW 5220C:2012
5. | BOD, SMEWW 5210B:2017
6. | Chlorophyll-a S M E W W
10200H:2017

Tu cac s6 liéu trén, két hgp véi di liéu thu thap
dugc tit hé thong quan trac chit lugng nudc bién ven
b san co sé danh gid dugc hién trang chat lugng nudc
bién ven bd va chét lugng nudc mat phuc vu NTTS cta
tinh Binh Dinh mot cach chinh xac, dic trung nhat.

3. Hién trang chit lugng nudc bién ven bo tai mot
$6 khu vuc tinh Binh Dinh

Dé danh gia hién trang bién dong chit lugng nudec
tai cac dam, ao NTTS theo thoi gian, chung toi tién
hanh 14y mau tai cling vi tri lién tuc 12 théng lién tiép
trong ndm. Véi nhiing thong s6 nhu pH, TSS, PO,*>
,NH,*, F, cac chi tiéu kim loai, hitu co, téng phenol,
chlorophyll-a, ddu m&, khoang it c6 su bién doi theo
thoi gian, giao dong nhe nhung khong dang ké, da s6
déu dudi ngudng phat hién va déu thoa man gisi han
cho phép theo QCVN10 MT:2015/BTNMT.

Véi thong s6 DO, vao mua mua va giai doan giao
gitia mtia mua v6i mua kho (tu thang 3 dén thang 8),
c6 gid tri DO cao so v6i QCVN10-MT:2015/BTNMT,
giam dan vao muia mua kho va giao mua kho véi mua
mua (ti thang 9 dén thang 2 nam sau). Nguyén nhan
cuia sy thay ddi trén la do mtia mua c6 sy trao déi gitia
cac dong chdy lam tidng gia tri cia DO. DO & mdt s6
khu vuc c6 gid tri trung binh khong dat quy chuén la
diém 7,9,20 (chi tiét trong Bang 1).

ki g

A Biéu do 1: Gid tri DO trung binh theo thdng ndm 2021

A Biéu do 2: Gid tri DO trung binh diém ldy mdu trong ndm
2021

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

Qua Biéu do6 1 va Bi€u d6 2 v6i chi tiéu NH,*, nhan
thay tat ca cac két qua déu vugt ngudng giéi han cho
phép theo QCVN10-MT:2015/BTNMT rét nhiéu lan,
cao nhét vao thang 1 va thang 2, sau d6 giam dan vao
thang 3,4,5,6 rdi tang nhe trd lai ti thang 7,8,9,10,11.
Tu Biéu do6 2 ta thdy, 25 diém ldy mau c6 gia trj trung
binh ham lugng amoni déu vugt chuidn 2,75 - 16,43
lan. Piéu nay cho thdy, & tit ca cac diém ldy mau nudc
sti dung cho hoat dong NTTS dang bi 6 nhiém amoni
ndng. S6 di ham lugng amoni cao nhu trén la do hoat
dong NTTS st dung thiic an chidn nudi ton du, nudc
thai tit hoat dong NTTS va sinh hoat ctua con ngudi.
Mit khac, cac thang 3,4,5,6 1a vao mua mua, c6 sy rta
troi, pha lodng, nén ham lugng amoni thdp nhat, mua
kho vao céc thang 10,11,12,1,2 két hgp cac yéu t6 nhiét
do, thai tiét, chu trinh tuan hoan ctia nudc gép phan
tryc tiép hay gian tiép lam giam kha nang trao doi
nudc, do dé ham lugng amoni cao.

A Biéu do 3: Gid tri NH " trung binh theo thdng nam 2021

5 & ] TS | 0-RIT 0 UET

A Biéu do 4: Gid tri NH," trung binh diém ldy mau trong
ndm 2021

Chi tiéu 6 nhiém hiiu co dugc danh gia la nhu ciu
oxy sinh héa (BOD,), nhu cau oxy héa hoc (COD). Véi
cdc thong s6 COD va BOD, thi khong c6 sy dao dong
ro rét, thang 3,4,5, COD cao hon nhiing thang khac, tuy
nhién gia tri khong cao, QCVN10-MT:2015/BTNMT
khong quy dinh gia tri gi6i han cho hai thong s6 trén.

A Bi¢u dé 5: Gid tri COD, BOD trung binh theo thdng
ndm 2021

Vi chi tiéu Fe tong thi nhin vao biéu do6 ta thay, cac
gid tri trung binh déu nam trong ngudng gidi han cho
phép, trti thang 1. Gia tri giam d4n déu tii thang 1 - 9,
sau d6 ting nhe tii thang 9 - 12. Piéu nay ciing phu
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) Moi truong

hop v6i quy luat thong ly hoa theo mua mua va mua
kho. Ta thdy c6 10 diém c6 gia tri Fe trung binh dat
yéu cau la cac diém 1,7,9,11,12,18,21,22,24,25 (chi tiét
trong Bang 1). Con lai 15 diém déu vugt gidi han cho
phép, tham chi c6 nhiing diém 4, 14, 20 (chi tiét trong
Bang 1) vugt gii han trong khoang 2,2 - 2,8 lan. biéu
nay cho thdy, & nhiing vi tri trén dang c6 su 6 nhiém
ndng vé ham lugng Fe trong nudc, day la cac vi tri xa
thai hoac thu gom nudc thai sinh hoat, nudc thai ti
hoat dong NTTS (cai tao ao nudi, quan ly ao nudi, so
ché va bao quan thuy san) thai truc ti€p ra moi trudng
bén ngoai.

0 p T ORT 0T N
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A Biéu do6 6: Gid trj trung binh ctia Fe theo thdng ndm 2021

Ie W BD-MT- ALV HER

B

A Biéu dé 7: Gid tri Fe trung binh diém ldy mdau trong
ndam 2021

Vi chi tiéu coliform, cac thang 12,1,2,3 c6 s6 lugng
coliform cao va vugt ngudng giéi han cho phép theo
QCVN10-MT:2015/BTNMT. Diéu nay la do cac thang
trén roi vao muia kho, thoi tiét nang nong, la diéu kién
ly tudng cho su phat trién ctia vi sinh vét. 14 diém ldy
mau co gid tri trung binh ham lugng coliform dat yéu
cdu theo quy dinh. 11 diém ldy mau bi vugt chudn tu
1,1 - 2,75 lan. Nhiing diém 6 nhiém vi sinh cao nhit
gém 4,7,8,22,23 (chi tiét trong Bang 1) 1a diém ctia xa
ctia cac ngudn nude thai.

T 0N 0N E AT
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A Biéu d6 8: Gid tri trung binh coliform theo thdng nam 2021

A Biéu do6 9: Gid tri coliform trung binh diém ldy mdu trong
ndm 2021
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4. Nguyén nhan, dé xuit giai phap

4.1. Nguyén nhan

Két qua nghién ctiu cling cho thdy, nong do NH,*
va coliform trong nudc thai cua cac khu NTTS vugt
ngudng so v6i QCVN10- MT:2015/BTNMT. Diéu nay
dugc giai thich 1a do tai cac khu nudi trong cé co s&
ché bién, so ché thhiy san, ché bién thuc phdm véi dac
trung nudéc thai hitu co dé phan huy nén néng do NH,*
va coliform trong nudc théi cao hon hén so véi nhiing
noi khdc.

Tong san lugng NTTS tai Binh Pinh tit nam 2015 -
2019 ¢6 xu hudng tang, trong d6, ndm 2015, san lugng
NTTS toan tinh udc dat 9.945. Riéng san lugng tom
nudi nude lg dat 6.383 tdn, ca la 2.950 tan va thay san
khac chiém 612 tan. Ngoai ra, san lugng tom hum giong
da uong nang cdp khoang 203.400 con. Ndm 2019, san
lugng NTTS toan tinh dat 11.421 tén, ting 4,6% so vGi
nam 2018. Trong do, san lugng tdm nuodi nude lg dat
9.313 tan, tang 5,8% so véi nam 2018, ting 9,5% so véi
ké hoach; ca la 1.769 tdn, tang 3,3% so véi nam 2018 va
thay san khac 1a 339 tan.

= B |
:

A Biéu do 10: Ning sudt, san lugng NTTS tinh Binh Dinh ti;
nam 2015 - 2019 [1]

Cu thé, tit nam 2015 - 2019, nhin chung tdng dién
tich NTTS khong c6 bién dong nhiéu. Dién tich nudi
ca nudc ngot toan tinh c¢6 xu hudng giam nhe, khoang
1.685,5 ha (nam 2015) va nam 2019 la 1.560 ha (giam
7,45%). Dién tich nudi cd nudc lg c6 xu huéng giam
dan qua cac nam, khoang 2.394 ha (nam 2015) va nam
20191a2.132,4 ha (giam 10,93%). Dién tich NTTS nuéc
mdn ting, nam 2015 1a 20.606 m® va nam 2019 14 25.463
m’ (tang 23,57%).

I“ I‘. Il II II
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A Bi¢u d6 11: Dién tich NTTS tinh Binh Dinh ti ndm 2015
-2019[1]

Do su gia tang vé san lugng, dién tich NTTS, san
lugng khai thac hai san da dén ngudng cho phép. Hé
qua la nguodn lgi thuy san ven bo bi suy giam nghiém
trong, trong khi cac hoat dong khai thac mang tinh tan



thu, sti dung phuong tién cdm dé€ khai thac nhung chua
6 bién phap htiu hiéu d€ ngan chan. Dién tich NTTS
nud6c lg da khai thac dén muc giéi han, moi trusdng
vung nudi tdbm ngay cang ¢ xu hudng dién bién theo
chiéu huéng bat 1gi, nhat la moéi truong viing nuoi tom
nudc lg sau mot thoi gian khai thac c6 ddu hiéu qua stic
tai cia mai trudng, ngudn nudc viing nudi bi suy thodi,
0 nhiém, tao tién dé cho dich bénh, sinh vat trong hé
sinh thai viing nu6i [14], [15]. Bén canh d6, t6 chuc
quan ly con nhiéu khé khéan, lung ting; quy mo san
xudt van cht yéu 1a & ho gia dinh; mot s6 noi phat trién
hinh thtic nu6i ty phat; trinh d6 san xuét co ban van
theo phuong phap thu cong. Ngoai ra, thily san phai
do6i mit truc tiép véi BDKH, nude bién dang, bién déi
di thuong ctia thoi tiét, hiém hoa cua thién tai nhu nang
nong, kho han, bao, 1, mua I6n, triéu cudng, khong chi
tao sy nhiém loan trong qua trinh khuéch tan cac chit
0 nhiém ma con khién cho viéc xti ly chéit 6 nhiém trg
nén khé quan ly, khé kiém soat hon.
4.2. Dé xudt gidi phdp

a. Gidi phdp vé co ché, chinh sdch, quy hoach
viung NTTS

- Ra sodt lai co ché, chinh sich hién cé d€ stia déi,
bd sung, xay dung méi chinh sach ho trg phét trién
nganh thly san. Xay dung chinh sach khuyén khich
phat trién cic doi tau, phdt trién dich vu hiu cin
nghé cd, chinh sach khuyén khich tng dung khoa
hoc céng nghé, d6i mdi, sang tao trong phat trién
NTTS. Dac biét la chinh sach hé trg, khuyén khich
nudi bién, hé trg dao tao, chuyén ddi nghé cho ngu
dan, dao tao nguén nhan luc cho phat trién nganh
thiy san.

- Tiép tuc thuc hién Quyét dinh s6 80/2002/Qb-TTg
cta Thu tuéng Chinh pht vé chinh sach khuyén
khich tiéu thu san phdm véi 2 d6i tugng nuoi xuat
kh4u chu luc: Tém va ci tra.

- Xay dung chinh sach ho trg rui ro cho nhiing thiét
hai do thién tai, dich bénh, x4y dung quy binh 6n
gia d6i véi co sd ha tang cac vung nguyén liéu san
xudt thic an cho NTTS & trong nudc.

- Quy hoach NTTS hai hoa véi cac quy hoach phat
trién nong, lam, thuy lgi, théng nhat phuong an st
dung hiéu qua cac loai trong tling diéu kién NTTS
khéac nhau.

- Quy hoach, l4p ho so thiét ké chi tiét cho tt ca cac
vung NTTS tap trung, quy hoach mang luéi ché
bién, thuong mai cac san phdm thuy san.

b. Gidi phdp vé khoa hoc, ky thudt

Trién khai cac gidi phap mot cach dong bo, ddy
manh nghién ctiu san xudt con gidng sach bénh va tang

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

trudng nhanh. Can khan truong nghién ctiu, ban hanh
quy trinh nuéi tién tién, tdng két, nhan rong méd hinh
nuoi hiéu qua va bén viing moi truong nhu moé hinh
nuoi két hgp tdém - ca va cac doi tugng khac.

ba dang déi tugng nudi, phuong thiic nudi véi co
cdu dién tich, san lugng phu hgp véi tling viung kinh té,
sinh thai trén co s& phat huy lgi thé so sanh cu thé ctia
tiing san phdm (nudi thdm canh tém thé chan trang
vung dat cat c6 1gi thé, nudi xen ghép tom - cua - ca,
nudi nhuyén thé, ca ré phi). Pdy manh dp dung nuoi
6 chiing nhén, phét trién cac mo hinh nudi cong nghé
cao, nudi tuan hoan tiét kiém nudc.

Diu tu hé thong co sd ha tang ving san xudt gidng,
viing nudi tap trung cac doi tugng chu lyc (tom, nhuyén
thé, r6 phi...), hé thng quan trac, canh bao moi trudng,
phong ngtia dich bénh thuy san trong ké hoach trung
han 2022 - 2025.

Dbau tu hé thong xti ly nudc thai, phai c6 phuong an
xu ly, cdi tao nudc thai ti cdc khu NTTS trén toan khu
vuc nudi dé tap trung thu gom, xti ly d6ng bo trude khi
xa thai ra ngoai ty nhién.

Ban hanh/huéng dan khung lich mua vu NTTS phu
hop v6i BDKH, tuan thu quy trinh ky thuit phu hgp dé
han ché thiét hai trong diéu kién BDKH; coi trong cong
tac phong, chong dich bénh, xac dinh phong bénh la
chinh théng qua moé hinh/phuong thiic nu6i phu hop
tiing vung/tting doi tugng.

5. Két luan

Trong nghién ctiu nay, nhém tac gia da dua ra cai
nhin téng quan vé tinh trang chit lugng nudc bién
ven bg tinh Binh Dinh, cac khu viuc NTTS. Chat lugng
nudc mét phuc vu NTTS ven bién Binh Dinh & phan
muc co ban, nudc bi 6 nhiém bdi ham lugng amoni
va DO giam vé mutia kho. Ngoai ra, c6 mét s6 diém lay
mau gin v6i khu thu gom nudc thai cac loai thi nudce bi
6 nhiém bdi sit, vi sinh vat coliform. D€ c6 thé st dung
ngudn nudc nay cung cdp cho hoat dong NTTS thi
can c6 phuong an xt ly ham lugng amoni ndi chung,
phuong an xt ly, cai tao dong bd ngudn nudc dugc thu
gom gan dia ban dan cu néi riéng. Ngoai ra, c6 phuong
an xu ly, cai tao nudc thai sinh hoat, nudc thai tu cac
khu NTTS trén co s¢ mo6 hinh mé rong trén toan khu
nudi tap trung d€ thu gom, xti ly dong bo trudc khi xa
thai ra ngoai ty nhién.

Loi cam on: Bai bao thudc dé tai doc lap cdp Nha
nudc “Nghién ctu ting dung cong nghé vién tham ho
trg gidm sat chat lugng moi trudng nudc bién ven bo
tinh Binh DPinh phuc vu NTTS tai dia phuong, vung
phu cén (PTDLCN.11/20)m
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BINH DINH COAST WATER QUALITY AND IMPACTS OF AQUACULTURE

Nguyen Tran Dinh, Le Thanh Son, Nguyen Tran Dien

Tran Thi Trang, Pham Hoang Long, Dao Thi Huong, Le Ky Son

Institute of Environmental Technology, Vietnam Academy of Science and Technology
Dinh Ngoc Dat

Institute of Space Technology, Vietnam Academy of Science and Technology

ABSTRACT

This article inherits, investigates, collects relevant additional statistics and information in districts, towns
and cities in Binh Dinh province on natural conditions, socio-economic situation, Current status of fisheries
sector development in the period 2015 - 2020 and additional monitoring and analysis. From the survey results
obtained, the authors have made an overview to identify the limitations in the aquaculture and exploitation
of aquatic resources in Binh Dinh province. Thereby, the causes and solutions to deal with environmental
pollution are feasible from now to 2030 and orientation to 2045. Surface water quality for coastal aquaculture
in Binh Dinh in According to the basic level, water polluted by ammonium and DO levels decreases in the
dry season. In addition, there are some water samples near the wastewater collection areas contaminated by
iron and coliform microorganisms. It is necessary to have a plan to supplement and improve the collection
and treatment systems of domestic wastewater and wastewater from aquaculture zones on the basis of an
expansion model throughout the concentrated farming area to ensure water quality before when discharged
into nature.

Key words: Aquaculture, Binh Dinh, water quality, solutions, wastewater pollution.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

DANH GIA HIEN TRANG VA MO PHONG CHAT LUGNG
NUOC SONG CU DE THANH PHO DA NANG

Poan Thuy Kim Phuong !

TOM TAT

Trong nghién ctiu nay, moé hinh toan MIKE 11 dugc phat trién va ap dung d€ danh gia chat lugng nuéc
song Cu Dé, TP. ba Nang. Sau khi hiéu chinh va kiém dinh véi s6 liéu nam 2014, md hinh dugc st dung dé
du bdo chit lugng nudc song Cu D¢, phuc vu cho cic ké hoach phat trién kinh t€ - xa hoi (KT-XH) cta TP
trong tuong lai.

Két qua mo phong chit lugng nudc song Cu Dé cé xu hudng giong véi thuc do va céd két qua chénh
léch v6i thiic do khong 16n (sai s6 < 5%). Hau hét, cac thong s6 (DO, nhiét do, N-NH,, P-PO,) déu dat QCVN
08:2018/BTNMT. Ngoai trti mét s6 vi tri tai khu vuc ha luu song Cu Dé (S1, S2), méi trudng nudc bi 6 nhiém
hitu co do nong do BOD, cao (10 - 27 mg/l). Két qua cho thdy, ham lugng BOD dat gia tri cao nhit vao mlia
kiét; vi la thoi diém kha néng tu lam sach ctia song thdp nhét, luu lugng dong chay nho, kha nang khuéch tan
6xy trong nudc thip, nén dé bi 6 nhiém cao nhit.

T khoa: MIKE 11, mé hinh chdt lugng nuidc, song Cu Dé.
Nhan bai: 24/5/2022; Svia chita: 3/6/2022; Duyét ddng: 6/6/2022.

1. M6 dau

Nédm trong vung kinh té trong diém mién Trung, TP.
ba Nang la mét trong nhiing dia phuong c6 qua trinh
cong nghiép hda, hién dai héa nhanh & Viét Nam, cling
v6i d6 cac van dé 6 nhiém nudc nhu: xdm nhip man,
thiéu nguodn nudc sach, 6 nhiém song, bién dugc quan
tam thuong xuyén. Do d6, viéc danh gia hién trang chét
lugng nudc rat quan trong. Mdt khac, hién nay viéc ap
dung cong nghé thong tin trong quan ly moi trudng A Hinh 1. Bdn d6 phan bé cc tiéu luu vic song Cu Dé
rdt ph6 bién. Mo hinh tinh toan madc du con nhi€u  (Nguén: Trung tam Nghién ciiu BVMT Pa Néng)
han ché vé co s& dii liéu, tuy nhién day la mot trong
nhiing phuong phép tim ra xu huéng chuyén bién va
kha nédng chiu tai ctia nguén nudc, cho phép danh gia,
du bdo chét lugng nudc véi do chinh xéc cao. Trong
nghién ctiu nay, tdc gia st dung mo hinh toan MIKE 11
dé danh gia hién trang va mo6 phong chét lugng nudc
song Cu D¢, TP. Pa Néang.

2. Phuong phap va ap dung mo hinh

A Hinh 2. Vi tri thu mdu tai song CuDé
2.1. Pham vi nghién ciiu " A

Séng Cu Dé la mot dong song tai phia Bic TP. Da 2.3. Céch tiép can mo hinh

Nang. S6ng c6 cac chi luu chinh 13 song Bac va song 2.3.1. Cdc phuiong trinh cd bdn ciia mé hinh

Nam bt ngudn tit ddy nui Truéng Son (Hinh 1). Hé phuong trinh Saint - Venant véi cac bién Q (x,

2.2. 86 liéu thuc do t) vah (x, t) nhu sau:
\ ‘A oh 00
Céc thong s6 nhiét do, pH, DO, d6 duc dugc do Phuong trinh lién tyc: Q5+E=q (L.1)
bang thiét bi do nhanh tai hién truéng. Nhing thong Phuong trinh dong lugng:
s6 con lai phén tich tai phong thi nghiém theo phuong 60 00 0 on 0|0 (1.2)
7 s A g —_— +_ a_ - g_ = 0 '
phap tiéu chudn. o ox [ 4 ] o S 4R

! Khoa Xday Dung Cong Trinh Thily, Trudng Pai hoc Bdch Khoa, Dai hoc Da Nding
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Bang 1. Vi tri thu mau tai song Cu Dé (dugc thé hién trén Hinh 2)

STT Vi tri Toa do Ki hiéu
1 | Chan cau Nam O 16°7'14.56"N - 108° 7'19.31"E S1
2 | Dudi hdm duong din ham Hai Vén, cich ctia song 2.600 m vé phia | 16°6'54.97"N - 108° 6'16.27"E S2
thuong nguén
3 | Chén cdu Truong Dinh 16°6'30.64"N - 108° 5'13.85"E S3
4 | Cach cua song 6.000 m vé phia thugng ngudn 16° 6'42.95"N - 108° 4'0.19"E S4
5 | Duéi chin cdu Pho Nam 16°7'53.00"N - 108° 3'4.57"E S5
6 | Cach thugng ngudn 4.000 m vé phia clia song 16° 8'0.82"N - 108° 1'5.52"E S6
7 | Cach thugng ngudn 2.000 m vé phia ctlia song 16° 721.65"N - 108° 0'0.72"E S7
8 | Hop luu cha sdng Bac - song Nam 16°7'18.52"N - 107°58'59.70"E S8

Trong phuong trinh (1.1) gia thuyét raing dong nhap
bén tryc giao v6i dong chinh nén trong phuong trinh
dong lugng mdi, ta triét tiéu thanh phan q.

Q: Luu lugng dong chay (m?*/s); A: dién tich mat cat
uét (m?); R: ban kinh thay IQC (m);

C: Hé s6 Chezy (C= Lo (Vm/s); Heé s6 Manning
M= % ,C= MRS ) !

n: Hé s6 nham; q: luu lugng dong nhap luu trén mot
don vi chiéu dai doc song (m?*/s);

B: Bé rong mét thoang (m); h: d6 sau dong chay (m);
a: hé s6 hiéu chinh dong nang

- M6 dun tai - khuéch tan dya trén phuong trinh 1
chiéu vé bao toan khoi lugng ctia chat hoa tan hodc lo
lting trong song va st dung cac két qua tinh todn cua
mo dun thuy lyc. Phuong trinh chu dao trong mé dun
nay la phuong trinh tai - khuéch tan c6 dang:

o€ 0C_ 0 pC I _ikccyg G
Ot ox  Ox ox

C: ndng do chit quan tam; D: hé s6 khuéch tan; K:
hé s6 phéan huy tuyén tinh;
C,: nong do nguon; q: dong gia nhap trén 1 don vi
chiéu dai doc séng (m?/s);
x: bién khong gian (theo chiéu doc song); t: bién
thai gian; A: dién tich mat cit ngang.
2.3.2. Quy trinh dp dung mo hinh
Quy trinh 4p dung mo hinh tinh todn dién bién chat
lugng méi trudng nudc song Cu Dé dugc thuc hién
theo so d6 (Hinh 3). S6 liéu mang luéi song (Hinh 4)
dugc cung cdp tui s6 liéu Dy an xay dung mo hinh thay
van thuy luc va phat trién d6 thi TP. Pa Nang va s6 liéu
do dia hinh s6ng Cu Dé tii dy an xay dung Nha mdy
cdp nudc Hoa Lién.
2.3.3. M6 hinh thuy lyc
So do mang ludi song: Di liéu mang ludi song Cu Dé
véi 240 diém, 34 mit cit.
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A Hinh 3. So do6 dp dung mé hinh tinh todn dién bién chdt
lugng nuéde

=" m &

A Hinh 4. So d6 mang ludi luu vic song Cu Dé

Diéu kién bién: SO liéu diéu kién bién can dé€ chay
mo hinh, bao gom:

A Hinh 5. Dong chdy tiéu luu viic Cu Dé giai doan 1/2014 -
12/2015-Bién thugng luu

Bién thugng luu (MC 0.000 m): Thiia hudng két qua
mo phong dong chay song Cu Dé tu thang 1/2014 dén
12/2015.

Bién ha luu (MC 14.000 m): Thiia huéng két qua tinh
toan muyc nudc triéu vinh Pa Nang tu ngay 1/1/2014
dén ngay 1/12/2015.



A Hinh 6. Muc nudc triéu vinh Da Néang i ngay 1/1/2014
dén 1/12/2015 (Bién ha luu)

Bién nguon thdi: Cac ngudn thai luu vuc song Cu bé
¢6 luu lugng nho, gan nhau va thudng thai ra cac canh
dong trude khi vao song Cu D¢, nén dugc gop chung
lai. D€ mo6 hinh ¢6 thé mo6 phong chinh xdac chit lugng
nudce sdng, can tinh todn téng hgp cac luu lugng, thong
s6 chdt lugng nudc thai quy vé 2 vi tri thé hién xa thai
cua nguon thai khu céng nghiép (KCN) va ngudn thai
dan cu (KDC). S6 liéu tinh toan dugc lay ti bao cao
“Diéu tra hién trang xa nudc thai vao ngudn nudc trén
song Cu Dé va song Tuy Loan”.

+ Ngudn thai KCN (ly trinh 11.000 m): Ti€p nhan
cac ngudn thai chu yéu nhu: nudc chay tran; nudc thai
Tram xt ly nudc thai (XLNT) KCN Hoa Khanh.

+ Nguén thai KDC (ly trinh 12.500 m): Tiép nhan
cac nguon thdi chu yéu nhu nudc chay tran; thai sinh
hoat; nuéc thai tii hoat dong san xudt nong nghiép va
mot s6 khac.

2.3.4. M6 hinh khuéch tin va chdt lugng nuéc

S6 liéu bién dung trong moé hinh chit lugng nude
dugc trich xult tu két qua ctia mo hinh thay luc da
dugc hiéu chinh va kiém dinh. Trong budc chay mo
hinh chat lugng nudc, bé sung thém cac thong s6 6
nhiém vao céc diéu kién bién ctia mo6 hinh (Bang 2).
Bang 2. Piéu kién bién vé cac thong s6 6 nhiém mé hinh
khuéch tan va chat lugng nuéc

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

ARRRR O R IR ET

A Hinh 7. Két qud thi nghiém thuic do tai cdc vi tri Idy mau

Nong do BOD, tai mot s6 vi tri trén song vugt gia tri
cho phép tai cot A, QCVN 08:2015. Véi nong do DO,
cang vé phia thugng luu gia tri cao hon so véi ha luu,
diéu nay c6 thé thiy chit lugng nudc viing thugng luu
la tot, dung véi hién trang khi tién hanh khao sat.

3.2. Két quad mé hinh thuy lyc

Két qua mo phong chit lugng nudc séng Cu Dé
dugc thyc hién ti ngay 1/1/2014 -1/12/2015. G day st
dung muc nudc thuc do tli ngay 23/11 - 30/11/2014 tai
mit cdt 11087.62m (Tram Nam O) d€ phuc vu cong
tac hiéu chinh va kiém dinh mo6 hinh (Hinh 8). Hé s6
nhdm n = 0.04 dugc hiéu chinh trén toan tuyén dé mo
phong thay luc.

H=t ter ngay 23,/11-30/11

; w"\f’vw

B BN -
A e s r

I E E E =

Bién DO | Nhiét | BOD,
(mg/) | do(°C) | (mg/l)

Bién thugng luu (MC 5.5 28,1 1,4

0.000 m)

Bién ha luu (MC 14.000 5,42 28,2 2,4

m)

Bién nguén thai KCN 5,1 30,1 38,5

(MC 11.000 m)

Bién ngufin thai KDC 4,7 33,3 304,33

(MC 12.500 m)

3. Két qua va thao luan

3.1 Két qud tién hanh thi nghiém

Nhin chung, hau hét cac thong s6 chat lugng nudc
song Cu Dé nhu DO, BOD,, PO,*, NH,* dat Quy chuin
ky thuat Qudc gia vé chit lugng nudc mat QCVN
08:2015 cOt A,

A Hinh 8. Muic nuidc tinh todn va thuic do tai Tram Nam O ti;
ngay 23/11 - 30/11/2014

Két qua mo phong thuy luc (Hinh 8) dua ra ding
vé hinh dang va xu thé. Sai s6 muc nudc gitia thuc do
va mo phong tai cac vi tri khong 16n. Vi s6 liéu do dac
hién tai dung d€ hiéu chinh va kiém dinh c6 thé chip
nhan trong diéu kién s6 liéu do dac han ché.

3.3. Két quad mo hinh khuéch tdan va chdt lugng nudc

D¢ hiéu chinh cac thong s6 ctia mo hinh chat lugng
nuéc, s6 liéu quan trac chit lugng nudc vao mua kiét
tai mot s6 diém quan tric doc song dugc sti dung. Céc
s0 liéu nay dugc do dac dong bo véi s6 liéu dung lam
bién trén va bién dudi trong mo hinh thay lyc va mo
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Bang 3. Gia trj thuc do va tinh toan théng s6 DO va BOD
ngay 8/5/2015

Bang 4. S0 liéu kich ban chit lugng nudc song Cu Dé theo
Quy hoach 2030

BOD (mg/l) Tén ngudn | Luu lugng | Tailugng BOD | Ghichu
Vitri [ Tinh toan Thic do Sai 56 thai (m’/s) (mg/1 —
(mg/l) (mg/l) (%) KCN 0.194 50 I\‘Iguon thai
ti KCN
S1 2.4 2.4 0 KDC 1.09 30434  |Nguon thai
S4 2.301518 2.3 0.066 ti KDC
S8 1.4 1.4 0 Bang 5. Két quda md phong noéng d6 BOD tai mat cit
11087,6 m (vi tri tiép nhin nguodn thai KCN)
DO (mg/l) Thoi | Hién | Kich | Hién | Kich QCVN
Vi tri Tinh toin Thuc do Sai sé gianMC | tai | ban | tai | ban 08:2015/
(mg/1) (mg/1) (%) KCN | BOD (mg/l) | BOD, (mg/l) | BINMT (Cot
S1 5.42 5.4 0.37 A1) (Déi véi
thong s6 BOD,
54 5.435367 5.2 4.526 (mg/D)
S8 5.5 5.48 0.365 Mua kiét | 2.434 | 4.431 | 2.427 | 4.416 4
(8/5)
hinh chét lugng nudc. Tat ca dua trén “Két qua quan  |Mua la| 1.471 | 1.685 | 1.466 | 1.679
trac chdt lugng nudc song, hé tai TP. Pa Nang giai | (26/10)

doan 2014 - 2016”. Viéc hiéu chinh mé hinh chét lugng
nudc dugce tién hanh doi véi mua kiét (5/2014), thong
qua viéc hiéu chinh két qua tinh toan chat lugng nudc
tai cac diém co s6 liéu thuc do (ngay 8/5/2014). Véi hé
s0 k, = 0.5 hiéu chinh mé hinh dugc két qua nhu sau
(Bang 3).

Do hién trang s6 liéu chat lugng nudc néi chung va
s6 liéu tai luu vic song Cu Dé noi riéng khong dugc
do dac thuong xuyén va lién tuc, nén két qua thuong
khong dugc t6i uu, nhung van nam trong sai sé cho
phép. Cu thé, két qua hiéu chinh chat lugng nudc thé
hién trong cac Hinh 9 va 10 déu cho két qua hop ly.
M0 hinh cho két qua c6 xu huéng khép véi thuc do va
dung véi thuc té. Do vay, c6 thé st dung b thong s
mo phong dé€ tinh toan cho kich ban chat lugng nuédc
song Cu Dé theo Quy hoach 2030.

A Hinh 9. Két qud tinh todn ~ A Hinh 10. Két qud tinh
hiéu chinh DO va thuc do  todn hiéu chinh BOD va thiic
8/5/2014 do 8/5/2014

=

3.4. Xay dung kich bdn chdt lugng nuéc song Cu
Dé theo Quy hoach 2030
-KCN:

+ KCN Hoa Khanh: 12.000 m*/ngay. dém. Nudc sau
xu ly dat loai B (theo QCVN 40:2011/BTNMT)

+ KCN Hoa Khanh mé réong: XLNT KCN Hoa
Khanh mé& rong va tiép nhin thém nudc thai tii cum
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Bang 6. Két qua md phéng néng d6 BOD tai mit cat
12445.1 m kich ban 2030

Thoi | Hién | Kich | Hién | Kich QCVN
gianMC| tai | ban | tai | ban 08:2015/
KDC BTNMT (Cot
A1) (D6i véi
thong s6 BOD,
BOD (mg/l) | BOD, (mg/l) (mg/1))
Mua kiét | 2.446 | 4.432 | 2.438 | 4.418 4
(8/5)
Mua la 1.703 | 2.709 | 1.698 | 2.7
(26/10)

cong nghiép Thanh Vinh: 4.500 m’/ngay dém. Nudc
sau xu ly dat loai B (theo QCVN 40:2011/BTNMT),
BOD = 50 mg/1.

- KDC: 94.481 m’/ngay.dém luu lugng udc tinh
khoang 1.094 m’/s, néng do cac chit 6 nhiém gid
nguyén nhu thoi diém hién tai.

Két qua mo phong thong s6 BOD va DO trén toan
luu vuc song Cu Dé dung véi xu huéng ctia hién trang
chat lugng nudc song Cu bé (nong do BOD tang dan
tu thugng nguon vé ha luu - khu vuc chiu anh hudng
truc tiép tii ngudn thai KDC, KCN, néng d6 DO c6 xu
huéng giam dan vé ha luu).

QCVN 08:2015/BTNMT: A1 - Sti dung cho muc dich
cdp nuédc sinh hoat, bdo ton dong thuc vat thuy sinh va
cdc muc dich khdc nhu loai A2, BI va B2.

Ham lugng BOD tai mat cat 12445,1 m (vi tri tiép
nhan ngudn thai KDC) cling ¢6 su chénh léch tuong
ty. Thoi diém hién tai (BOD = 2,446 mg/1) va thoi diém
mo phong theo kich ban (BOD = 4,432 mg/l) (Bang 5).

Tai mat cat 11087.6 (vi tri tiép nhdn nguodn thai
KCN) va mat cat 12445.1 (vi tri tiép nh4n ngudn thai



KDC) c6 nong do BOD tdng cao vao nhiing thang mua
kiét (thang 2-8) va giam dan vao mua la (thang 9-12).
Néng d6 BOD dugc md phong thidp nhét vao thang
10. Thoi diém nay song Cu Dé nhén dugc lugng nuédce
16n tu thugng ngudn d6 vé (1), dong chady manh tao
diéu kién tang kha nang khuéch tan 6xy trong nudc,
dong thoi pha loang cac chat 6 nhiém 16n dan dén nong
BOD giam tai thoi diém mua la.

Két qua mo6 phong cho thay ham lugng BOD dat gia
tri cao nhat vao mua kiét. Vivay d€ danh gia chit lugng
moi trudng nudc, ta xét cho mua kiét (thang 5-7) la
thoi diém kha nang tu lam sach ctia song thap nhét, luu
lugng dong chay nho, kha nang khuéch tan oxy trong
nudc thap, nén dé bi 6 nhiém cao nhit. Véi sy thay déi
theo kich ban quy hoach 2030 thi ham lugng BOD tai
vi tri mat cit 11087.6 m va mat cit 12445,1 m cb thé
vugt 1,1 1an ngudng cho phép doi véi QCVN 08:2015/
BTNMT (Cot Al).

4. Kétluan

Két qua phan tich nudc cho thdy, mai trudng nudc
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ABSTRACT

of Da Nang in the future.

therefore most susceptible to pollution.

ASSESSMENT OF CURRENT STATUS AND WATER QUALITY
MODELLING FOR THE CU DE RIVER IN DA NANG CITY

University of Science and Technology, University of Danang

In this paper, the one-dimensional MIKE 11 model was applied for water quality assessment in Cu De
river, Danang city. After calibrating and validating with the data in the year 2014, the model was used to
predict water quality for the Cu De river which correspondents plans for economic and social development

This study shows that the simulation results are similar to the measurement data and the difference
between the modelled and measured data are small (error <5%). Most of the parameters (DO, temperature,
COD, N-NH,, P-PO,) satisfied QCVN 08:2018/BTNMT. Except for some locations in the downstream of Cu
De River (S1, S2), the water environment was polluted due to high BOD5 concentration (10-27 mg/l). The
results also show that the BOD concentration reached the highest value in the dry season; as the time when the
self-cleaning ability of the river is lowest, the flow is small, the oxygen diffusion capacity in the water is low,

Key words: MIKE 11, water quality model, Cu De river.
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TIEU CHI XAC DINH PHAM VI VUNG BO - KINH NGHIEM
QUOC TE VA DE XUAT CHO VIET NAM

Hoang Trudng |(1)

Bui Thi Thiy

TOM TAT

Vung ba 13 noi giao nhau gitia dét lién va bién bao gébm vung bién gin b va vung dat lién ké véi duong
mép nudc. Pham vi viing b6 ¢6 thé mé rong vao dat lién va ra bién theo miic do khac nhau, tty thudc vao muc
tiéu, nhu ciu phat trién ctia mdi qudc gia, vung, tinh. Cac nha nghién ctu trén thé gisi da chi ra rang, hién c6
nhiéu dé xuit vé tiéu chi/tiéu chuin d€ xac dinh pham vi viing ba. O Viét Nam, Luat Tai nguyén, moi trudng
bién va hai dao c6 quy dinh pham vi viing b& dugc xac dinh trén co s& cin ci vao diéu kién tu nhién, kinh
t€ - xa hoi (KT - XH) cta tiing khu vuc thudc vung bo; dic diém qua trinh tuong tac gitia dit lién hodc dao
v6i bién; yéu cau BVMT vung bo, ting phoé véi bién d6i khi hiu, nudc bién dang va mét s6 dic diém khac &
vung ba. Tuy nhién, cac tiéu chi/tiéu chuin néu trén con mang tinh khai quat, can dugc cu thé héa va lam ro.
Vi vay, trong bai viét sé dé xuit cac tiéu chi/tiéu chuén phu hgp nhdm xac dinh pham vi viing b & Viét Nam.

Tu khoéa: Viing bo, ranh gidi vung bo, pham vi vung bo.

Nhan bai: 14/6/2022; Svia chiia: 27/6/2022; Duyét ddang: 29/6/2022.

1. Datvin dé

Hién nay, & Viét Nam da c6 nhiéu cac cong trinh
nghién ctiu khac nhau lién quan dén xac dinh pham vi
vung bo [7,8,9]. Viéc xac dinh pham vi vung b ¢6 thé
két hgp gitia quan di€m quan ly mang tinh hanh chinh
v6i mot s6 yéu t, tiéu chudn dic trung, dic thu vé diéu
kién ty nhién, TN&MT. S6 cac yéu td, tiéu chuin xem
xét cang nhiéu thi viéc xac dinh ranh gidi cang phtic
tap, kho thong nhat sau khi chong ghép cac 16p thong
tin va chi phi sé ting cao. Do d6, cin ct vao tinh hinh
cu thé vé nhiing thong tin, di liéu da co, yéu cdu cong
tac quan ly... d€lya chon cac yéu t, tiéu chuén phu hgp
phuc vu xac dinh pham vi, ranh gi6i viing ba.

Ngay ca ¢ nhiing nudc phat trién (My, Tay Ban Nha,
Cu Ba...), cling c4n phai l6ng ghép cac cong cuy, ky thuat
khéc nhau nhu phat trién cong cu mo6 hinh héa cac qua
trinh bién va dai duong, két hgp véi thong tin, di liéu
da c6 va do dac, khao sat b6 sung d€ ting cao hiéu qua
kinh té ctia hoat dong xac dinh cac loai ranh gigi quan
ly bién ndi riéng, toan bo qua trinh quan ly ndi chung.
Ngoai ra, stt dung két hgp cac cong cu nay con bao dam
tinh linh hoat, thich tng kip thoi d6i v6i nhiing thay
d6i, diéu chinh cua hoat dong quan ly.

Nhu vay, xdc dinh pham vi viing bo la mét phan c6t
16i ctia cong tac quan ly tong hgp théng nhit vé bién va
hai dao, 1a co s& cho phan vung, hoach dinh chinh sach

! Vién Nghién citu bién va hdi ddo
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phat trién, cip phép khai thac stt dung bén viing nguén
tai nguyén trén ving bg. Do d6, d€ gidi quyét dugc bai
toan quan ly tong hgp tai nguyén, moi trudng vung bo
can phai xac dinh dugc pham vi viing bo theo céc tiéu
chi, tiéu chudn phu hgp véi tling viing, khu vuc va dia
phuong c6 bién.

2. Kinh nghiém qudc té trong st dung tiéu chuin,
tiéu chi xac dinh pham vi ving bo

Theo Béo cdo cuia Lién hop qudc [12] chi ra ring:
“Ro rang 1a khong mot tiéu chudn chung nao c6 thé
ap dung cho tat ca cac truong hgp, cing nhu khong c6
mot tiéu chudn riéng nao dap tng dugc tat ca cac yéu
cau ctia viéc xac dinh mot cach c6 hiéu qua ving khong
gian can quan ly. St dung mot tiéu chuén c6 vu diém la
tinh don gian trong khi d6 tinh canh tranh va tam quan
trong vé mit moi trudng cé thé lai 1a uu diém cta mot
phuong phép xac dinh khac”. Cu thé hon nhung vé mit
quan niém khong khac nhiéu so véi cach ti€p can nay,
khung co ban do Smith va Lalwani [13] dua ra trong d6
gop vao 5 bién lugng:

(1) Cac yéu t6 khi tugng thuy van va hai duong (nhu
giGi han ctia gi6 nhe ti luc dia théi vé phia bién, ranh
gidi nuéc man - nudc ngot & cac ctia song...);

(2) Cac yéu t6 dia mao, dia ly (chiéu sau nudc vé phia
bién, d¢ 16n thuy triéu,...);



(3) Cac yéu t6 dia sinh vat (giéi han ngéap lut ving
ven bién, cdc loai thuc vat chiu méan...);

(4) Viéc sti dung vung ven bo ctia con ngudi (gidi
han cang, co s& ha tang nghé c4, cac khu vuc vui choi
giai tri...);

(5) Cac yéu t6 phap ly (cac vung nudc quoc té, lanh
hai,...).

C6 thé thdy d€ xac dinh pham vi viing bg, thuong phai
cht y vao cac van dé sau:

(i) Muc tiéu/muc dich cua viéc quan ly;

(if) Céac co hoi do cac ving bién thudc quyén tai
phan qudc gia mang lai;

(iii) Cac co hoi va cac rang budc do moéi trudng tu
nhién dem lai.

Nhu vay, trong 5 Tiéu chudn/B¢ tiéu chi phuc vu
coéng tac phan dinh viing ven bd néu trén, tdp hgp cac
tiéu chi s6 4 (cac muc dich st dung) lién quan dén cac
muc tiéu va muc dich st dung ving bo, trong khi do
cac tiéu chi 1, 2 va 3 lién quan dén cac co hoi va rang
budc. Vi méi lién quan qua lai gitta muc tiéu, co hoi
va rang budc, mot loat co cdu quan ly vung bo phat
sinh: Cac cong dong ven ba sé lya chon trong s6 chung,
hudng t6i viéc cuc dai cac co hoi, thé manh va cuc tiéu
hoéa cac rang budc. Trong thuc té, cong dong ven bo
déng vai tro quan trong trong cong tac quan ly. Chinh
ho x4y dung nén tang cho viéc quan ly va phut hgp nhét
v6i lya chon gitta cac cdu tric/co cau quan ly theo cach
thiic ¢6 thé hiéu dugc viing ven bs. Médc du cong dong
ven bd van chua dugc chu y nhiéu trong cac nghién
ctiu nhén thic nhung ho c¢6 y nghia quyét dinh trong
quan ly ving bo. VE ranh gidi vung bo, ding trén quan
diém t6ng thé thi co hai cach xac dinh pham vi:

- Khi nhin nhé4n ving b nhu la mét hé thong moi
truong tu nhién thi hoat dong quan ly cht yéu la bao
vé va giti gin. Khi d6 cdc tiéu chudn xac dinh bat ngudn
ttt khoa hoc vé moi trudng, tii cac hé sinh thai ty nhién
duoc coi nhu 1a cic tiéu chudn c6 nhiéu dic diém uu
viét hon han. Trong trudng hgp nay thi cic loai ranh
gi6i gitia vung bo, ria luc dia, thay thém luc dia (tu
nhién) 13 nhiing cdu tric tham chiéu chinh.

- Khi nhin nhan viung bé nhu la mét khu vuc cho
hoat dong khai thac, st dung va la khu vuc phai phan
dinh d€ diéu chinh hanh vi trong cac hoat dong nay thi
vung bién thudc quyén tai phan qudc gia 1a tiéu chuén
xac dinh ranh gi6i 6 muc co ban. Khi d6, gidi han cac
vung lanh hai, viing ddc quyén kinh téla cac yéu t6 hay
cdu tric tham chiéu chinh cho qua trinh phén dinh[14].

Tuy nhién viéc phan tach nay cting chi mang tinh
tuong d6i va dya trén co sd danh gia tinh troi ctia tiing
cach phan dinh. S& di rat kho stt dung don doc mot
cach phan dinh nao trong hai cach trén chinh la & cho
cac mé6i quan hé rang budc 1an nhau gitia cac yéu t6 hay
cdu truc dugc st dung theo tting cach phan dinh. Thuc

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

té€ & nhiing noi cd diéu kién moi trudng tot, cé tinh da
dang sinh hoc cao, cé cac h¢ sinh thai dac thu thi stic
ép do nhu cdu khai thac, st dung tai nguyén gay ra lai
cang 16n. V€ mit ly thuyét néu cac loai ranh giéi su
dung lam tham chiéu trong cach phan dinh nay cang
gin nhau hodc khac biét nhau it thi cang thuan lgi cho
cung mot phan dinh.

2.1. Xdc dinh ranh gidi qudn ly tong hgp viing bo
ddo Mallorca, Tay Ban Nha

Theo [14] mdt phuong phap phan dinh ranh gi6i
quan ly tong hgp vung bd dua trén viéc tich hgp cac
dac diém vé tai nguyén moi trudng, hoat dong kinh té
xa hoi ca trén ving bién ven bd va dai dat ven bién da
dugc dé xuat tai khu vuic ddo Mallorca dugc goi la khu
vic thudc thdm quyén quan ly hay con goi la don vi bo
bién. Céch tiép cdn nay xem xét anh hudng tii cac khia
canh thdm quyén quan ly mdi trudng xa hoi hay la khu
vuc chiic ndng dua trén cac phan tich dé xac dinh.

Dbon vi b bién (SU) 1a loai ranh gisi dau tién dugc
dé xuit dé phan chia pham vi vung bo. SU thé hién
tinh trang va t6 chtic cua cac khu vuc ven bién khac
nhau ching han khu vuc ty nhién, khu vuc da va dang
dugc khai thac. Ranh giéi vé phia dit lién ctia mdt SU
dugc xdc dinh theo khu vuc anh huéng quyén tai phan
dugc xac dinh theo luat ven bién ctia Tay Ban Nha véi
d6 rong khoang 500 m vé phia dat lién. SU két hgp
cac dic diém tu nhién (dia hinh, dia chit ven bién) va
hoat dong KT - XH ching han mtc d6 du lich va st
dung dat. 9 loai SU da dugc xac dinh dua trén co s6
cac tiéu chi nay trong vung bo cua Mallorca va dugc
chuyén déi sang cac ban do6 s6 hé thong thong tin dia ly
(Geographic Information Systems - GIS). Chi tiét cac
phuong phap dugc stt dung dé€ xac dinh céc cdp trén
nhu sau:

- O phén dit phia trén muc nudc bién cao nhit
trung binh nhiéu nam dugc phéan thanh 2 nhém: Khu
vic bing phing nim trong khoéng 0 - 200 m trén muc
nudc bién va khu vuc d6i nui cé do cao trén 200 m. Céc
khu vyc dudi 200 m dugc coi 1a khu vuc bang phing
trai ngugc voi khu vic doi ndi do nén téng bang phing
hiu kién tao & phia Nam va Pong Nam ctia quan dao
dan dén cac vach da thudng vugt qua 100 m. Mo hinh
s6 do cao (digital elevation model - DEM) véi kich
thudc 6 50 m dugc st dung d€ x4y dung cac ban do ty
1¢ 1/5.000.

- bat dai vung bo dugc phan thanh 3 loai st dung
chinh gom dat do thi, dat nong thon va dat ty nhién
bao gom cac khu bao ton tu nhién. Ban do s6 vé thong
tin lién quan ty 1¢ 1/5.000 dugc xay dung dua trén ban
d6 quy hoach lanh thé déo cua Mallorca va Ban d6 do
che phu dat Corine ty 1¢ 1/50.000.

- Cé4c kiéu bo bién dugc x4c dinh theo tai liéu lich st
dua trén tinh chat ctia cac thanh tao vat chat tao ra bo
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bién, muic d6 phoi 16 va tinh dé dang tiép can theo tiéu
chi bo bién do c6 thé dugc lam sach. Phuong phap nay
dua trén dé xuit cia NOAA va da phéan thanh 10 kiéu
ba bién lién quan t6i ba da va 7 kiéu lién quan t6i bai
bién. D€ don gian ving bo dugc phéan thanh 2 loai bo
bién da va bo bién khac va dugc thé hién trén ban do
s0 ty 1€ 1/5.000.

- Cudi cung cac khu du lich dugc s6 hoéa st dung
v6i ty 1é 1/5.000 dua trén ké hoach sap xép cung cip
du lich cta Héi dong du lich thu¢c chinh pht Quan
dao Belearic (1995). Két qua ban doé la mot 16p da giac
(polygon) chtia cac thong tin vé s6 liéu du lich hién
dién trong méi trung tdm dan cu cho toan bo quin dao
Mallorca.

Ban do st dung dat va cac trung tdm du lich dugc
chuyén d6i thanh di liéu raster véi kich thuée 6 la 50
m. Ca hai ban d6 dugc chong ghép véi ban do do cao
(cting vé6i kich thudc 6 1a 50 m), két qua 1a mot ban do
raster clia Mallorca véi 3 tiéu chi: do cao, st dung dat
va cac trung tdm du lich ven bién. Vung dém 500 m
dugc ap dung va cudi cing ban d6 kiéu loai ven bién
dugc chong ghép. Két qua ctia viéc chong ghép 4 16p
thong tin nay trong ving dém 500 m la mdt ban do
raster trén dé moéi 6 c¢6 mot thang mau khac nhau dai
dién cho cac két hgp khac nhau cua tting déc tinh.

Bang 1: Pham vi viing b& mét s6 bang caa My

2.2. Xdc dinh pham vi ving bo thi diém cho
Santiago de Cuba, Cu Ba [16]

Céc khuon khd phap ly va khdi niém khac nhau
dugc st dung dé thiét 14p ranh gidi viing bs. Quan ly
tong hgp ving bo (QLTHVB) sti dung mot s6 tiéu chi,
trong khi Quy hoach sti dung dat (Land-Use Planning)
lai st dung cac tiéu chi khac khong trung véi tiéu chi
QLTHVB. Mot phéan tich quan trong vé chu dé nay
dugc thuc hién trong nghién ctiu hién tai v6i muc tiéu
dé xudt mot phuong phap cho xac dinh va phan ranh
giéi vung bo. Phuong phap cung cdp moét cach danh
gid tong hgp vé luu vuc song, vung b cac viing kinh t€
tuong ung. Ngoai ra, phuong phap bao gom cac bién
phu thudc va doc lap, dai dién cho cac cong cu ra quyét
dinh hiu ich dé dp dung cac sang kién QLTHVB va
Quy hoach st dung dat. Cac khai niém vé Don vi mdi
truong ven bién so cdp cho quan ly tong hop va Bon vi
moi trudng ven bién co s& cho quan ly tdng hgp va Quy
hoach st dung dat dugc dé xudt va ap dung & Cuba,
trong d6 23 PECUIM va 4 BECUIMLUP dugc phan
dinh va phan ranh gié6i.

2.3. Xdc dinh pham vi viing bé 6 My [16]

Vé pham vi ctia viing bo, Luat quan ly viing bo cua
My da xac dinh bao gobm ving mé& rong hudng vao dat
lién tinh tii dudng ba bién va ving bién ven b, nhu sau:

Pham vi viing bo

Vung bo Alabama md& rong vao dét lién t6i duong binh d6 cao 10 foot (+3.0 m) lién tuc & cac

Vung bg California thudng md rong 1.000 yard (0.9 m) hay khodng 1.000 m vao dat lién ti
duong triéu cao trung binh. Trong cac khu vuc gidi tri va cac khu sinh cu ctia séng ven bién c6 y
nghia quan trong, viing b6 md rong vao trong dat lién dén dudng ridgeline chinh diu tién hodc
5 dam (5%1.6 km = 9 km) tit dudng triéu cao trung binh, bat cii dudng nao it hon. Trong cac khu

Viing ven bién ctia Uy ban bao ton va phat trién vinh San Francisco (BCDC) bao gém viing nudc
trén mat, ddm ldy va bai buin ctia vinh San Francisco 16n hon va cc khu vic ndm sau trong pham
vi 100 feet ti dudng cua tac dong tri€u cao nhét. Ranh gidi ciing bao goém: ddm 14y Suisun va
vung dém: ving dat ngép nudc dugc quan ly thoat ra khdi Vinh; va viing nudc trén mat thoat ra

Vung bs Connecticut c6 hai 16p dugc hgp nhét bén trong 36 thi trdn ven bién. 16p thit nhat dugc
gi6i han bdi mot dudng lién tuc duge phan dinh bang khoang lui tuyén tinh 1.000 foot dugc do
tl muc nudc cao trung binh & ving nudc ven bién; hodc khoang lui tuyén tinh 1.000 foot dugc
do tit ranh gidi noi dia cua ving ddt ngdp nudc do chinh quyén bang quy dinh; hodc do cao
dudng muc ndm trong d4t lién lién tuc ctia viing 1a ven bién tin sudt mot tram ndm; bat ctt ranh
gi6i nao xa nhit trong dit lién. Lép thd hai 1a khu vuc gitia ranh gidi ndi dia cta 36 cong dong

Tén cac bang
ALABAMA
quan Baldwin va Mobile.
AMERICAN SAMOA | Ving bd Samoa American la toan bo Lanh thé.
CALIFORNIA & BCDC
viic d6 thi phat trién, ranh gidi thuong la it hon 1.000 yard.
tt Vinh va dugc st dung trong san xuét mudi.
CONNECTICUT
ven bién va ranh giéi noi dia ctia 16p thit nhit.
DELAWARE Vung b Delaware bao gébm toan bo bang.
FLORIDA
la 3 dam bién (9 hai ly) va cach bai Tay Duong 3 hai ly.

Vung ven bién Florida la toan bd bang, nhung c6 hai 16p. Chinh quyén dia phuong du diéu kién
nhan cdc quy quan ly ven bién ma dugc gidi han t6i cic quan va cic thanh phé ven bién ving
Vinh va Dai Tay Duong ma bao gém hodc tiép gidp v6i cac viing nudc tiéu bang noi cic loai thuc
vat bién tao thanh cong dong thuc vat thdng tri. Ranh gidi vé phia bién Florida tai Vinh Mexico
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Vung dat lién thudc cac bang dugc tinh ti dudng bo
bién ting v6i mét muc nudc xac dinh vao phia dét lién
v6i mot khodng cach cin thiét d€ kiém soat viing dat ven
ba va cac hoat dong & do gay tac dong truc tiép dén viing
nudc ven bo va dé kiém soat viing dat c6 kha niang bi anh
hudng hay dé bi ton thuong do nudc bién dang (Luat
Quan ly vung bo, 16 U.S.C. §1453 (Muc 304), b6 sung
nam 1990). Quy dinh nay khong dugc 4p dung thong
nhit cho cac bang thuoc My.

- Tai bang California: Khoang cach la moét dusng
phu thuoc vao dia hinh ty nhién dugc xem la duong
phan nudc cta cac luu vic song véi bién.

- Tai bang Washington: Chi ldy 200 feet (khoang 60
m) tinh ti myc nudc triéu cao trung binh cho cac muc
dich thuc hién hoat dong quén ly cu thé, trong khi do
hoat dong quy hoach thi mé rong pham vi viing bo vé
phia dét lién dén hét cic quén, huyén va thi xa ven bién.

- Tai bang Massachusetts (Massachusetts Office of
Coastal Zone Management: Policy Guide, 2011): gidi
han vé phia dat lién dugc xac dinh 1a 100 feet (30 m)
ké tii hé thong duong giao thong ven bién (duong bo,
duong sét...). Tuy nhién, nhiing khu vuc gan két chit
ché véi cac hé sinh thai bién nhu cac sdong vung triéu
hay vuing dat lan can, noi tham thuc vit nudc man bi
anh hudng ciing dugc tinh trong pham vi viing bo dé
quan ly.

- Tai Florida, America Samoa, Guam, quin dao Béc
Mariana thi toan bd viing d4t ctia bang hay lanh thé cua
dao dugc xem la viing bo.

Viéc dinh r6 pham vi ctia quéan ly téng hgp vung bo
vé phia bién thudng khé khin hon so véi vé phia dat
lién do khong c6 giéi han hinh thai d€ c¢6 thé xac dinh
ro rang. Do d¢, trong thuc té, gidi han thdm quyén tai
phan qudc gia cia mot vung c6 thé 1a mot lya chon.
Tuy nhién, cdc hoat dong nhu van tai thuy, danh bat,
khai thac dau/khi... ciing dugc xem xét. Cac lya chon
bao gom:

(1) St dung muc nudc trung binh thdp nhat nhiéu
nam dé€ qui dinh khoang cach ra phia bién c6 bao gém ca
ving gian triéu.

(2) St dung ria luc dia kéo dai ra phia bién: Theo
cach nay khodng m& ra phia bién sé rong 16n hon va
bao gom nhiéu hon cac tai nguyén ving ba.

Dua vao co s6 néu trén, phan dinh viing b6 ctia My
tai mot s6 bang dugc thé hién trong Bang 1.

Qua kinh nghiém ctia mot s6 qudc gia trén thé gidi,
c6 thé thdy rang cho dén nay van chua c6 mdt phuong
phép, tiéu chi chung nao d€ xac dinh pham vi viing bo
cho tat ca qudc gia ma phai cin ct vao hé thong cac tiéu
chi vé diéu kién thuc té cua tiing qudc gia d€ xdc dinh
pham vi vung bd phuc vu cong tac quan ly téng hgp
TN&MT vung bé mot cach co hiéu qua.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3. Két qua nghién ctu

O Viét Nam chua quy dinh théng nhét vé ranh gi6i
pham vi ving bg, diéu nay lam can tré khong nho téi
codng tac quan ly, BVMT va khai thac, st dung nguén
loi, géy tdc dong xdu t6i moi truong va lam can kiét
nguon tai nguyén vung bo. Tuy nhién, d€ gép phan
hoan thién cong tic quan ly tong hgp vé bién va hai dao
can phai tinh dén nhiing dic diém, dic thl cta ving
bién Viét Nam, ctia cac nganh lién quan ciing nhu thuc
té€ cong tac quan ly téng hgp ving bo. Viéc xac dinh
pham vi viing b& dugc can cti theo nhiéu tiéu chi khac
nhau tuy thudc va thuc tién quan ly cia méi nganh,
moi dia phuong vung ven bién.

3.1. Nguyén tdc xdc dinh pham vi viing bo

Quan ly tong hgp vung bo dugc dua trén cac tién dé
va nguyén tac cd ban. Cac nguyén tic dugc trinh bay
dudi day la co sd 1y luan va thuc tién do Cuc Cong vién
quoc gia My dé xuit va da dugc nhiéu quoc gia trén thé
gi6i nghién ctiu, stt dung d€ xac dinh pham vi viing bg
trong quan ly tong hop va ciing 1a cac goi y trong viéc
lua chon cac tiéu chi phuc vu xac dinh pham vi viing bo
ma bai bao dé xudt trong nghién ctiu nay. Cac nguyén
tac cu thé bao gom:

Nguyén tic 1: Tai nguyén vung bd la mot hé thong
tai nguyén thong nhat.

Nguyén tac 2: Nudc la thanh phan c6t 16i trong cac
hé thong tai nguyén ven bién.

Nguyén tac 3: Van dé c6t 16i 1a tai nguyén dat, nude
ven bién phai dugc quy hoach va quan ly théng nhit.

Nguyén tac 4: Khu vuc xung quanh mép nuéc la
trong tam cua cac chuong trinh quan ly viing bo.

Nguyén tic 5: Pham vi quan ly vung bd phai dya
trén van dé thuc t€ va cu thé.

Nguyén tic 6: Trong tam ctia quan ly cac nguon tai
nguyén ven bién la dé bdo ton cdc ngudn tai san chung.

Nguyén tic 7: Ngin ngua thiét hai do thién tai va
bao ton tai nguyén thién nhién phai dugc tich hgp vao
cac chuong trinh QLTHVB.

Nguyén tic 8: T4t ca cic cip chinh quyén trong mot
qudc gia phai tham gia vao quy hoach va quan ly viing bo.

Nguyén tac 9: Cach tiép can phat trién thich ting véi
tu nhién, ddc biét phtt hgp cho ving bd bién.

Nguyén tac 10: Cac hinh thiic danh gid lgi ich KT
- XH va sy tham gia ctia cdng dong trong cac chuong
trinh quan ly téng hgp vung bo.

Nguyén tic 11: Bdo ton d€ stt dung bén viing la mot
muc tiéu chinh ctia quan ly tai nguyén ven bién.

Nguyén tic 12: Quan ly st dung da muc tiéu la phu
hgp d6i v6i hau hét cac hé thong tai nguyén ven bién.

Nguyén tac 13: Su tham gia da nganh la can thiét dé
st dung bén viing tai nguyén ven bién.
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Nguyén tic 14: Phuong thiic quan ly tai nguyén
truyén théng can dugc ton trong.

Nguyén tic 15: Cach tiép can danh gia tic dong moi
truong la can thiét d€ quan ly vung bo hiéu qua.

Céc nguyén tac néu trén goép phan hé trg viéc xac
dinh pham vi vliing b& phuc vu céng tac quan ly tong
hop tai nguyén, BVMT bién va hai dao.

3.2. Dé xudt cdc tiéu chi xdc dinh pham vi duong
bo 6 Viét Nam
a) Tiéu chi vé dia chdt, dia ly va dia mao [6,9]

Co s6 xac dinh ranh giéi pham vi viing bo theo tiéu
chi dia chit, dia ly va dia mao bao gom:

- Dia hinh la san phdm c6 thé quan sat thdy ctia méi
tac dong tuong ho gitia cac nhén t6 noi sinh va ngoai
sinh ma trong do6 c6 tac dong clia con ngudi, gitia cac
nhan t6 tich cuc va nhén t6 thu dong... Cac nhan t6 nay
luon thay déi, do d6 dia hinh cing ludén bién dong theo
ca khong gian va thoi gian. Nhiing bién dong nay dién
ra thuong xuyén, lién tuc va thé hién rat r6 d6i véi dia
hinh bo bién.

- Dia hinh dugc xem 13 “nén rdn” ctia moi hé sinh
thai. Chtic nang cta dia hinh trong bt ké hé sinh thai
nao cing la kiém soat sy phan b6 ning lugng va vat chat
trong do. bia hinh la mét dang ctia vét chat, nhung n6
ciing khong ngting van dong. Su bién doi c6 thé dién ra
tu tit hodc dot ngot. Cac nhan t6 gay ra su bién ddi co
thé€la tu nhién hodc do tac dong ctia con ngudi. Khi dia
hinh bi bién dé6i thi su phin b6 nang lugng va vat chét
trong hé sinh thai cing bi thay d6i theo. Cudi ciing hé
sinh thdi caing bi thay d6i. Nhiing thay d6i dot ngdt co
thé chiu tac dong clia con ngudi.

- DBon vi sinh thai bién véi quy mé dugce xac dinh
dua trén cac dic diém dia van hoc, dia hinh, mdi trudng
song, cac dac diém canh quan bién.. ;

- biéu kién tu nhién, canh quan ctia viing ven bo;

- Nhén thtc, tri thic ban dia va truyén thong vé
vung ven bo, cac van dé clia ving nay;

- Cac vung chtic ndng cung chia sé co s6 ha tang,
giao thong, va quyén st dung dung chung khac;

- Céc vén dé trong khai thac, st dung tai nguyén,
cac van dé vé moi trudng ctia vung ven bo.

Nhu vay, cic yéu t6 dia chat, dia ly va dia mao
dugc xem la mot loai tai nguyén thién nhién co
y nghia quyét dinh dén viéc xdy dung ké hoach
quan ly va quy hoach vung bo bién. Mit khac, qua
trinh thay d6i, tién hdéa cua cic yéu t6 dia chat,
dia ly va dia mao cling gay ra tai bién véi hau qua
khong luong truéc dugc (nhu lam sép
duong x4, kho tang, bén cang, mat dat, boi
ldp ludng tau...). Tu d6 c6 thé thdy, tiéu chi dia
ly, dia mao la mot trong nhiing tiéu chi quan
trong dé€ xac dinh ranh gi6i pham vi ving bo.
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b) Tiéu chi vé khi hdu, thity hdi vin [7]

Tiéu chi stt dung cac phuong phap lién quan téi khi
héu, thuy hai van dé€ xac dinh pham vi ving b lam co
s& cho viéc lua chon khodng cach ca ra phia bién va vao
trong luc dia.

*) Pham vi viing bo vao phia trong song

Vung bo dugc xac dinh la khu vuc chiu tac dong l6n
nhdt cta cc yéu t6 thiy dong luc bién va nho nhét caa
cac yéu t6 thuy dong luc sdng, cu thé la tuong tac gitia
dong chay song va dong triéu chay ngugc tit bién vao
trong song, cu thé nhu sau:

- Gi6i han xa nhat ctia dao dong thuy triéu vao trong
song: Theo hudng nay, vi tri xa nhét tai noi dong chay
song nho nhét va thay triéu bién 16n nhat.

- Gi6i han xa nhét vao trong song la diém “0” cta
dong triéu: Diém “0” dong triéu 1a diém tai d6 vén tdc
dong chay ngugc tii bién vao bing véi dong chay tu
song ra va tai diém d6 cé Vdc = 0, xét trong truong hgp
luu lugng nuéc song 1a nho nhét va thay triéu bién la
16n nhét. Dau hiéu nay cling dong nghia véi gisi han
man xam nhép sdu nhit vao trong song, cé thé lay gisi
han ranh giéi méan vé phia song la 4g/1.

*) Pham vi viing bd ra phia bién

Pham vi ving bo ra phia bién xét trén khia canh
thiy hai vén, bai bao dé xudt cac tiéu chi nhu sau:

- Gi6i han cua gi6 dat: Vung ven bién dugc xac dinh
6 khu vuc c6 toc do gio dao dong tu 5-8 m/s, thoi gian
duy trilién tuc trong 10 phat. Theo cac nghién ctiu, gidi
han ting vé&i van toc trén & nudc ta khoang tii 3 km dén
4,8 km, tuy theo tting vung.

- Tai diém muc nudc triéu thién vin thdp nhét
trung binh.

Khoang cach xa gan theo tiéu chi nay phu thudc vao
do 16n cta thuy triéu va dd doc ctia bai bién.

Vung déng bang chiu thd song Hong va dong
bing song Mekong, nai cd d6 16n thuy triéu ti 3.0 dén
3.5m va do doc bai bién rdt nho tit 1:500 dén 1:2.000
thi khoang cach ngang theo dudng vudng goc véi bo
bién ti muyc nudc bién trung binh téi muc nudc chan
triéu thap nhdat trong chu ky thién van c6 thé 1én dén
10 - 12 km.

Dai b bién trung bo tii Thanh Héa t6i Binh Thudn,
do d¢ doc day bién 16n, lai cht yéu la bo bién cat, khong
c6 hodc rat it phu sa song thi khoang cach ngang nay
khong 16n chi dudi 5 km, tuy thudc vao do 16n triéu &
mobi doan ba.

- DB siu nudc Ging v6i muc nudce bién trung binh
nhiéu ndm tai viing song bat dau va;

Theo Nghi dinh s6 40/2016/ND-CP ngay 15/5/2016
cta Chinh phu c¢6 quy dinh vung bién ven b& ¢ ranh
gidi trong la duong mép nudc bién thap nhit trung binh



nhiéu nam (18,6 nam) va ranh gi6i ngoai cach dudng
mép nudc bién thdp nhit trung binh trong nhiéu nam
mot khoang cach 6 hai ly do B TN&MT xdc dinh va
cong bo. Theo Quyét dinh nay thi c¢é thé chon dudng
ding sdu bang ntra budc song, thudng nidm gitia 30 - 50
m nudc, tai khu vic nay séng bién c6 thé tac dong truc
tiép lam bién doi dia hinh day bién.

- Tinh t6i diém séng bat dau va.

Theo quan di€ém nay, viéc xac dinh viing bién ven bo
dua vao cac dic trung song, theo d6 14y gidi han do sau
bing mdt niia chiéu dai song & ving nudc sau tinh theo
cong thiic L, = 1.56 T?p. Chu ky song khi hau & bién
Viét Nam tii 6 dén 8s, tuong ting vé6i chiéu dai song tu
60 - 100 m, hay gi6i han ngoai vé phia bién 4y tai vi tri
¢6 d0 sau nudc tu 30 - 50 m.

- Tinh t6i diém nudc ngot phat trién ra xa nhét
trong diéu kién dong chay trong séng 16n nhat va cac
yéu t8 bién 6n dinh nhit.

biéu kién bién 6n dinh & day dugc dic trung badi
song, gi6 khi hau, khong xét truong hop c6 bao. Trong
diéu kién nay nudc song dugc xét la trudng hop 16n
nhdat va thudng mang theo mot lugng phu sa 16n, nén
khi gap nudc bién sé tao nén kiéu front trén mat co
dang song song véi ba va c6 thé phan biét ranh duc do
nudc song chay ra. Theo quan diém nay, ¢ 2 déng bang
do dong chdy 16n, ddy bién néng hon nén gisi han ra
phia bién xa hon.

Vai tro ctia hai luu bién va tuong tac séng bién ciing
tao ra cac loai front nay, dién hinh & khu vyc Trung bo
va Nam bo.

Cac d4u hiéu vé khi hiu, thay hai van sé la mot
nhém tiéu chi giup cac nha khoa hoc cé co s6, két hop
v6i cac tiéu chi khac d€ xac dinh pham vi ving ba theo
phuong ngang thudc viing bién nudc ta.

¢) Tiéu chi vé dudng ding sau/do sau nudc [3]

Tiéu chi dudng ding sdu hay do siu nudc dugc st
dung dé€ xac dinh pham vi phia bién cta ving bd va
6 lién hé chat ché véi ché do khi hau, thuy dong luc
cua bién.

Can cti vao tai liéu quan trac va phd song dic trung
trong viung bién nudc ta thi chu ky song phd bién tii 6
dén 8(s), tuong ting véi chiéu dai séng L = 60 - 100 m.
Gi6i han vé phia bién dugc tinh ti diém song bat dau vo
lan dau tién khi di vao bo. D9 siu tai khu vuc nay bing
khoang 0.5 L hay h = 30 - 50 m.

Déi véi vung ctia song 16n nhu sé6ng Hong va cac
song 16n thudc hé thong Mekong c6 thé can cti vao front
dod duc do phu sa ctia dong chay song trong trudng hop
14 16n nhét t6 hgp véi muc nudce triéu thdp nhat d€ xac
dinh ranh gidi phia ngoai. Véi cac s6 liéu quan trac va
mot s6 nghién ctu ciing cho két qua do sau nudc trong
khoang 30 - 40 m.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Tuy nhién, d6i vé6i cac doan bd da, noi do sdu nude
bién ngay tai bo da vao khoang 30 - 40 m nhu khu vuc
deéo Hai Vén, Beo Ca... thi pham vi viing bé dugc xac
dinh theo quy dinh ctia Nghi dinh s6 40/2016/ND-CP
ngay 15/5/2016, lay ra phia ngoai bién 1 khoang cach 6
hai ly tinh ti bo.

d) Tiéu chi vé cdc hoat dong KT - XH

Tiéu chi vé cac hoat dong KT - XH dugc dé xuit
bao gom:

- Céc chi tiéu tong hgp: Cac chi tiéu vé quan tri bién
va dai duong, quan ly viing b theo chudn muc quéc té
dat muc thu¢c nhém nudc trung binh cao trg lén trén
thé giGi. Hau hét cac hoat dong phat trién KT - XH
lién quan dén bién, dao dugc thuc hién theo nguyén tac
quan ly tong hop phut hgp véi hé sinh thai bién.

- VéXkinh t€ bién: cac nganh kinh té thuan bién dong
gop khoang 10% GDP ca nudc; kinh té ctia 28 tinh,
thanh phd ven bién udc dat 65 - 70% GDP ca nudc. Cac
nganh kinh té bién phat trién bén viing theo cac chudn
muic qudc té kiém sodt khai thac tai nguyén bién trong
kha nang phuc hoéi ctia hé sinh thdi bién.

e) Tiéu chi vé méi truong bién [3,8]

Vung bo la khu vuc dang dién ra cac hoat dong KT
- XH rat s6i dong. Tuy nhién, bén canh mat tich cuc
cac hoat dong d6 ciing tiém &n céc tdc dong x4du t6i moi
truong sinh thai. Tinh canh tranh trong viéc khai thac,
st dung tai nguyén ciing tang 1én; mau thuan gitia cac
nganh gay kho khan trong cong tac quan ly.

Mot rui ro rat 16n 1a bién d6i khi hau, nudc bién
dang; tan sudt clia cac tai bién thién nhién sé tang 1én
gy x0i 16 bd bién; nude bién dang va kéo theo xam
nhdp mdn sau hon vé phia luc dia; bao tang ca vé s6
lugng va cudng d6 gay mua 1a va cac hién tugng thoi
tiét bat thudng; nang nong, han hdn gia tang. T4t ca cac
tai bién nay sé 1a thach thuc rat 16n cho viéc qui hoach
phat trién & viing bd. Do vay, tiéu chi vé moi trudng
c6 thé dugc xem xét trong xac dinh pham vi vung bo,
gom: Suy thodi sinh canh, hé sinh thdi bién, ven bién; 6
nhiém moi trudng nudc bién ven bg; su ¢6 moi trudng
bién; ton thuong tai nguyén, moi trudng bién do thién
tai va bién d6i khi hiu. Cac tiéu chi cu thé, bao gom:

- Cac khu vuc dugc bao vé bai luat quéc gia va quoc
té hay cac cong udc vé moi trudng bién;

- Nhiing khu vuc bién dé bi ton thuong, suy thoai
sinh canh, hé sinh thai bién, ven bién;

- Cac khu vuc bién cé nguy co rii ro 6 nhiém cao
hodc rat cao;

- Khu vuc bién nhay cdm véi tran ddu: Cac dam lay,
dam ngap mén va riing ngadp mdn dic biét nhay cam
v6i dau tran vi d4u lam t6n hai dén hé dong thuc vét
va khé lam sach; cac khu vuc dugc st dung bai cac loai
nhay cam nhu chim bién va rdi ca - nhiing sinh vat nay
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bi giét hai dé dang khi ching bi bao phu bai 16p dau -
day la nhiing loai nhay cam dac biét véi dau.
g) Tiéu chi vé phap ly

Theo cach nhin nhan nay, Vung bo dugc xac dinh
dua trén cac tiéu chi vé phap ly, bao gom:

- Cong udc Luat bién cua Lién hgp quéc nam 1982
(UNCLOS 1982) xac dinh viing n6i thuy, lanh hai, thém
luc dia, ving dac quyén kinh t€ va viing ddc quyén nghé
ca dugc xem xét la cac bién lugng ma theo do viéc xac
dinh pham vi viing b& cin cin nhic, xem xét.

- Cac Hiép dinh phan dinh ranh giéi trén bién
Viét Nam c6 bién gisi bién chung véi Trung Qudc,
Philippin, Brunei, Singapo, Malaixia, Indonéxia va
Campuchia, nhu: Hiép dinh vé€ vung nudc lich st véi
Campuchia nam 1982; Hiép dinh phan dinh bién véi
Thai Lan ndm 1997; Hiép dinh phén dinh Vinh Bac B
v6i Trung Quéc nam 2000; Hiép dinh phén dinh thém
luc dia v6i Indonéxia nam 2003...

- Luat Tai nguyén, moi trudng bién va hai dao; Nghi
dinh s6 40/2016/ND-CP ngay 15/5/2016 quy dinh chi
tiét thi hanh mot s6 diéu cua Luat tai nguyén, moi
truong bién va hai ddo; Nghi dinh s6 33/2010/ND-CP
vé quan ly khai thac thuy sdn cua t8 chtc, cd nhan;
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Quyét dinh s6 158/2007/QD-TTg phé duyét Chuong
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CRITERIA FOR DETERMINATION OF THE COASTAL RANGE -
INTERNATIONAL EXPERIENCE AND PROPOSED FOR VIETNAM

Hoang Truong, Bui Thi Thuy
Vietnam Institute of Seas and Island

ABSTRACT

The coastal zone is the intersection between the land and the sea, including the sea near the shore and the
land adjacent to the water's edge. The extent of the coastal zone can extend inland and out to sea to varying
degrees, depending on the development goals and needs of each country, region and province. Researchers
worldwide have shown that there are many proposed criteria/standards to determine the extent of the
coastal zone. In Vietnam, the Law on natural resources and environment of sea and islands stipulates that
the extent of the coastal zone is determined based on natural and socio-economic conditions of each area in
the coastal zone; characteristics of the process of interaction between the mainland or the island and the sea;
requirements for environmental protection in coastal areas, response to climate change, sea level rise and
some other characteristics in coastal areas. However, the above criteria/standards are still general and need
to be concretized and clarified. Therefore, in this article, appropriate criteria/standards will be proposed to
determine the extent of the coastal zone in Vietnam.

Key words: Coastal zone, Coastal boundary, Coastal range.
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PANH GIA \{A LUA CHON Bg} HE SO PHAT THAI KHi
CHO VAN TAI DPUONG BO SU DUNG PHUONG PHAP AHP

Pham Thi Hué"

TOM TAT

Hé¢ s6 phat thai la cong cu hiéu qua va don gian d€ udc tinh muc d6 phat thai cta cac chit 6 nhiém khong
khi khi c6 du thong tin vé ngudn phat thai. Cong cu nay da dugc st dung rong rai dé phuc vu cong tac kiém
ké phat thai & nhiéu nudc trén thé gidi. Tai Viét Nam, viéc nghién ctiu x4y dung hé s6 phat thai phu hgp véi
diéu kién ctia nudc ta con han ché, dic biét d6i véi ngudn dong. D€ co thé tinh toan kiém ké phat thai khi, cac
ngudn da cong b sé dugc sti dung dé€ danh gid va lya chon theo hudng tiép can top-down, gitp tiét kiém thoi
gian, nguon luc ciing nhu chi phi thuc hién. Vi vdy, nghién ctiu nay st dung phuong phap phan tich quyét
dinh (AHP: Analytic Hierarchy Process) d€ thuc hién déi véi linh vuc vén tai duong bo véi 12 tiéu chi tuong
ung véi cac trong so trong tiéu chi phan loai. Két qua chi ra trong 5 bo hé s6 phat thai dugc phan tich va danh
gia gom WHO, IPCC, UNEP, ASIA, VIETNAM da lua chon dugc 3 bd hé s6 phat thai 1a IPCC, UNEP va
ASIA pht hgp cho hoat dong vén tai dudng b ctia Viét Nam & thoi diém hién tai.

Tu khoa: Hé s6 phdt thdi, AHP, tiéu chi, nhién liéu, van tdi dudng bg.

Nhan bai: 21/4/2022; Svia chiia: 19/5/2022; Duyét dang: 25/5/2022.

1. Dat vin dé

Nganh giao thong vén tai gay ra phat thai khi nha
kinh dting tht ba trong cac nganh ning lugng tai Viét
Nam véi 31,8 MtCO,_, chiém 25,6% vao nam 2010,
trong d6 giao thong van tai duong bd phat thai 16n
nhat véi 28,03 MtCOZeq, chiém 88,1% ctia toan nganh
[1]. Lugng phat thai nay phu thudc dang ké vao cac
yéu t6 gay anh hudng dén hé s6 phat thai gom nhién
liéu st dung, ché do hoat dong cua phuong tién va loai
phuong tién st dung. Trong nhiing ndm qua, thong s6
nay da dugc cac t6 chiic, cac nha nghién ctu trén thé
gidi va tai Viét Nam x4y dung nham tao ra dugc bo s6
liéu sti dung phu hgp nhat cho kiém ké phat thai trong
linh vyc nay.

Trén thé gidi, cac té chiic da cong bé bo hé s6 phat
thai khi cho linh vic nay bao gom WHO (T4 chiic y t&
Thé gi6i), IPCC (Uy ban lién Chinh pht vé bién d8i khi
hiu), UNEP (chuong trinh moi truong cta Lién hiép
qudc), EPA (Environmental Protection Agency), EU
(chau Au),... Trong d6, bd ctia IPCC [2] di dugc st
dung dé€ x4y dung bao cdo cap nhéat hai nim mét lan
cho céng udc khung ctia lién hiép qudc vé bién ddi khi
hiu [1] va bao cao ky thuat - dong gop du kién do qudc
gia tu quyét dinh ctia Viét Nam [3].

Nhiing ndm qua, m¢t s6 cong trinh nghién ctiu trong
nudc da cong bo bo hé s6 phat thai dya trén viéc thi
nghiém chu trinh lai hodc dua trén ngudn san c6 sau
do6 diéu chinh. Nghién ctiu cua tac gia Hoang Duong
Tung va cdng su da xac dinh hé s6 phat thai cho xe mo

! Trudng Dai hoc Cong nghé Giao thong vin tdi

38 | Chuyén dé Il, thang 6 ndm 2022

t6 va xe hang nhe van hanh trong diéu kién tai Ha Noi
déi véi cac chat 6 nhiém nhu CO, HC, NO,_va CO, [4].
Nghién ctiu ctia tac gia Vuong Vén Son da tién hanh
thtt nghiém d6i véi 5 loai xe mo t6 tai Ha noi d€ xac
dinh hé s6 phét thai cho bdn loai chit 6 nhiém trén [5].
Tuong tu doi véi xe buyt, chu trinh tht nghiém trén
bang thu dong luc cing dugc thuc hién dé xac dinh
hé s6 phat thai theo cong sudt dong co, theo nhién liéu
va theo quing dudng di chuyén [6]. Mot nghién ctu
khéc khong tién hanh thu nghiém ma dua trén bo s6
liéu hé s6 phat thai ctia dugc x4y dung theo tiéu chuidn
chau Au do phong thi nghiém cta dong co dét trong,
Trudng Pai hoc Bach Khoa Ha Noi thuc hién. Sau dé
dugc diéu chinh bang hé s6 1,35 d€ tinh dén yéu t6 tac
duong doi véi xe mo td, xe 6 td con, xe tai va xe buyt
[7]. Nhu vay, cho dén nay viéc danh gid dé€ lya chon
dugc bd hé s6 phat thai phu hgp trong hoat dong van
tai dudng bo van con bi han ché.

Nghién ctiu nay tap trung danh gid, lua chon bo
hé s6 phat thai st dung cho van tai duong bo ctia Viét
Nam d6i véi 6 loai phuong tién van tai duong bo gom
xe md tO; 0 tO cd nhan va xe khach; xe buyt; xe tai hang
nhe; xe tai ning st dung phuong phap AHP. Trong
do, 5 loai chét 6 nhiém phu thudc vao nhién liéu gom
CO,,CH,, N0, SO, vaNO; 5 loai chat phu thudc vao
phuong tién la CO, CO,, HC, NO_va SO, dé phu hop
v6i muc tiéu nghién ctiu. Cac phuong tién st dung dién
c6 hé s6 phat thai truc tiép la 0. Vi vay, cac phuong tién
sti dung nang lugng dién sé khong dugc dé cap va lua
chon & day.



2. Phuong phap nghién ciiu

So d6 nghién ctiu ddnh gia va lua chon b hé s6 phat
thai st dung cho van tai duong b cua Viét Nam dugc
thé hién nhu Hinh 1.
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A Hinh 1. So do thuic hién lya chon bo hé s6 phdt thdi

2.1. Phuiong phap nghién ciiu

- Phuong phdp thu thdp thong tin: Tim hiéu, thu
thap va téng hgp tai liéu, s6 liéu c6 lién quan dén hé s6
phat thai ctia cac phuong tién vén tai duong bo tii cac
cong trinh nghién ctu tai Viét Nam.

- Phuiong phdp AHP: Day la phuong phap phan tich
dinh lugng thuodng dugc st dung d€ so sanh, lya chon
toi uu trén co s phan tich cac chi tiéu so sanh. Cau
truc thd bac bat dau véi muc tiéu, dugc phan tich qua
cac tiéu childén va cac tiéu chi thanh phén. Qua trinh st
dung ma tran so sanh cip véi thang diém 9, véi trong
s6 dugc xac dinh & vector riéng ting véi gia tri riéng l6n
nhat. Tong hop tat ca cac trong s6 d€ chi ra quyét dinh
tot nhat. AHP dugc ting dung d€ giai quyét cac van dé
vé kinh té, chinh tri, xa hoi, thiét ké ky thuat va lya
chon cong nghé [8]. Cac budc tién hanh theo danh gia
cta phuong phap AHP nhu sau:

+ Sau khi xac dinh dugc muc tiéu lya chon trén co
s6 tiéu chi tong hop (dugc ky hi¢u la L), ti€n hanh xac
dinh 16p tiéu chi phan loai (dugc ky hi¢ula L)) va thiét
lap 16p tiéu chi chi tiét (dugc ky hiéula L,).

+ Sau do thuc hién quy trinh so sanh tinh quan
trong cta tling cip tiéu chi cung thi bic theo gia tri,
dugc ky hiéu la Lij. Gia thiét trong s6 L, la chudn thi
trong s6 thuc cac tieu chi chitiétL, L, ,...L, , c6 quan
hé phu thu¢c. Thong qua nghién ctiu, tim hiéu nhém
tac gia tién hanh lugng hoa, xac dinh quy trinh so sanh,
ddnh gia theo thibacL-L ;L -L,, trongdok=1+5
vat=1+12.

+ Viéc lua chon sé thuc hién so sanh theo cap dugc
thu thap thanh ma trén so so sénh cdp, A= (a, ) , 6 cdu
truc nhu sau:
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Véia, > bi€u thi miic d6 uu tién dugc tinh tii x, dén
X, Chinh xéc hon, theo ly thuyét Saaty, moi phan tli ctia
ma tran A bang x4p xi ty 1é gitia hai trong s6 a, ~ - vi ; .

biéu nay cho thdy, khi thay cic phén a, bleu dién
theo trong s6 vao ma tran A nhu sau:

wy ey Sy iy ey,

gy ey iy i,
LR [T .

W Wy Wy Sy W

Khi xét mot diéu kién tuong hé a, = 1/a, Viyj git
nguyén va ma tran A dugc don gian hda va viét lai:

5
I & s

I
- L

Sau khi ma trdn A dugc don gian hda, stii dung dé
tinh todn quy trinh hang thu i theo t6ng thé yéu ciu n
lan dugc gié tri D, theo dong bdi cong thuc:

Dl» — H(al] )I/n
j=1

Xac dinh cac trong s6 cta chi tiéu danh gia (tiéu chi
danh gia phéan loai) nhu sau:

W ==
Zf:lDi
Trong dé: n la bac ctia quy trinh danh gia

Xac dinh gia tri ddc trung cao nhdt cta quy trinh
A, theo cong thiic:

Aoy = Z(Z a;xo, )x

Tinh chi tiéu kiém nghiém CI:

Cl=(\_, -n)/(n-1)

CI cang nho thé hién qua trinh kiém nghiém cang
chinh xac

Tinh todn gia tri ty 1¢ CR: CR = CI/RI

Trong dé: RI la co s6 binh quan cua cac chi tiéu.
Néu CR <0,1 thi két qua phtu hgp, danh gia c6 do tin
cdy cao.

Déi v6i mdi mdt ma tran so sanh cdp n, chi s6 RI
(chi s6 ngau nhién) da dugc thit nghiém va tinh todn
tuong ting véi cac cdp ma tran.

Bang 1. Chi s6 ngau nhién RI [8]
n|l|2 3 4 5 6 7 8 9
IR 0]0(052]090]1,12 1,24 |1,32| 1,41 | 1,45

Tong hop danh gia cac tiéu chi lya chon hé s6 phat
thai sti dung cho hoat dong van tai duong bo theo cong
thic [8]:

TC = >,

Trong’:‘dé:

TC la két qua danh gia lua chon hé s6 phat thai;
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W, 1a trong s6 danh gia cta tiéu chi i d6i véi hé s6
phat thai;

V.la diém s6 danh gid ctia tiéu chi i

n la s6 lugng tiéu chi danh gia.

2.2. Cdc néi dung chinh cdn thyc hién

- Xay dung tiéu chi danh gia lya chon hé s6 phat thai
khi cho van tai dudng bd ctia Viét Nam;

- Xdc dinh trong s6 cua tting tiéu chi theo 16p;

- Téng hop, danh gid va xép loai theo thi tu tit cao
xuong thap doéi véi cac nguon hé s6 phat thai;

- D€ xuét bo hé s6 phat thai st dung cho hoat dong
van tai duong bo ctia Viét nam.

A A~

2.3. Cdc thong tin lién quan dén cdc by hé so
phdt thdi
Cac bd hé s6 phat thai dugc dua vao danh gid va lua
chon gém WHO, IPCC, UNEP, ASIAN va VIETNAM.
Céac bo hé s6 phat thai khac nhu EPA va EU c6 su khac
biét v6i diéu kién ctia Viét Nam nén khong duge dua
vao xem xét danh gia va lya chon trong nghién ctiu nay.
Mot s6 thong tin ti cac bd hé s6 phat thai khi dugc thé
hién tai Bang 2. Cac thong tin nay 1a can ci d€ xay dung

3. Két qua va phén tich

3.1. Tiéu chi lua chon bo hé so phdt thdi cho vin
tdi duong bo ciia Viét Nam
3.1.1. Nguyén tdc lya chon bd hé s6 phdt thdi

Trén co s& nghién ctu cac cong trinh da cong bo
gia tri hé so phat thai doi véi cac phuong tién van tai
duodng bo, nghién ctiu xac dinh mét s6 nguyén tic lya
chon hé s6 phat thai cho pham vi nghién ctiu nhu sau:

- Tiéu chi tap trung hudng téi tiéu chuédn khi thai
Euro dang hién hanh d6i véi cac phuong tién vén tai tai
Viét Nam nhu Euro 3 d6i véi xe mo t6 va Euro 4 d6i véi
xe O to tui ngay 1/1/2017 [11];

- Tiéu chi tap trung vao st dung loai nang lugng
than thién véi moi trudng hon trong vén tai dudng bo
nhu nhién liéu sinh hoc (E5, E10, B5), nhién liéu khi
(CNG) va hybrid;

- Tiéu chi uu tién chon gia tri hé s6 phat thai theo
don vi ndng lugng st dung (kg/lit, kg/toe, kg/kWh);

- Tiéu chi tap trung lya chon t6i da s6 lugng hé s6
phat thai cta chét 6 nhiém xac dinh theo nhién liéu va
phuong tién st dung;

- Tiéu chi phtt hgp phu hgp véi cac diéu kién cta

tiéu chi cho viéc lua chon hé s6 phat thai. Viét Nam;
Béang 2. Tom tit thong tin ctia cic b hé s4 phat thai
Ngudn tai | St dung ¢ tdm vi mé toan bd nganh Loai phuong tién | Ponvi | Chit 6 nhiém | Loainhién liéu st
liéu vén tai duong bo ung vGiloai nhién | caiahé | theo phuong dung
liéu st dung s0 phat | tién va (theo
thai nhién liéu)
WHO [9] |Xic dinh tai diéu kién cu thé vé téc do,|Xe mo t6 xang; xe|kg/kg |CO,NO, SO, |Xing(0,039-
chiéu dai quang dudng, nhiét 9, khu vuc | tai hang nhe xdng va 0,15%S), dau diesel
dia ly; NO_ xe hang ndng 4p dung tiéu | dau DO; xe tai hang (0,2-0,5%S)
chuén tit Euro 4 va CO ctia tit ca phuong | ndng xdng va diu
tién dung xdng 4p dung tiéu chudn ti | DO
Euro3va4
IPCC [3]  |Ap dungvdiquy mé cdp nganh, cip qudc |Xe tai va xe con|kg/kg [CO,, CH, va|Xing(0,05%S),d4u
gia; ngoai trii CO d6i véi phuong tién | dung ethanol N,O, CO, NO_|diesel (0,25%S) va
dung xdng va ddu DO tu tiéu chuén Euro va SO, CNG, ethanol, xang
4 coOn lai cac thong s6 khac déu thap hon. sinh hoc, diesel sinh
hoc.
UNEP [10] [Ap dung véi quy mo nganh, quéc gia; | Xe mé t6 xang; xe |kg/kg | CO,, CH,,N,0, |Xing (0,005-
ngoai trtt CO déi véi phuong tién dung |buyt (CNG), xe ca NO, va SO, 0,1%S); dau diesel
xdng tu tiéu chuin Euro 4 con lai cdc|nhén, xe khach, xe (0,16-0,3%S),
thong s6 khac déu thap hon. tai hang nhe va xe CNG (0,00064%S);
tai hang ndng (xdng, ethanol
d4u DO va ethanol)
ASIAN [11,|Xdc dinh theo diéu kién cuy thé dia|M6 t6 xdng; xe|kg/kg CO,, NO_ va|Xing (0,1%S), ddu
12] phuong vé téc d9, diéu kién dugc xay|khach, xe tai, xe SO, diesel (0,75%S).
dung tai cac thanh phd ctia Nhat Ban, |buyt xdng va diu
Dai Loan va Nepal; NO_tt Euro4; HC tii | DO
Euro 4; CO tti Euro 3va 4
VIETNAM | Xac dinh theo mét chu trinh cy thé vé tc | Xe mo t6 xédng, xe ca |kg/km |CO, CO,, HC|Xing (0,015%S),
[4,5,6] do, chiéu dai quang duong, nhiét do, khu | nhan xdng, xe buyt|va kg/kg|va NO_ dau diesel (0,05%S)
vic dia ly; phtt hgp nhit véi tiéu chudn | DO va xe tdi hang| (buyt)
Euro 3 (M6 t0) va 4 (6 t0) tai Viét Nam | nhe xing

40 | Chuyén dé Il, thang 6 ndm 2022




3.1.2. Tiéu chi lya chon bj hé so phat thdi

Trudc tién, can xay dung cac tiéu chi dé lya chon
doi v6i hé s6 phat thai va ude tinh tdm quan trong cua
cac tiéu chi nay. Mic d¢ quan trong ctia cac tiéu chi
dugc quy dinh trong thang diém tai Bang 3. Cac tiéu
chi dugc xép theo thi tu uu tién la pham vi ap dung
phut hgp cho toan bo nganh van tai duong bo (TC)),
phu thudc vao loai nhién liéu stt dung (TC), bi€u thi
theo don vi sat v6i phuong phép tinh toan kiém ké phat
thdi (TC,), loai chat 6 nhiém (TC,) va chia theo loai
phuong tién st dung (TC,). Miic d6 quan trong ctia cac
tiéu chi dugc quy dinh trong thang diém tai Bang 3. Co
s cho diém la xép vi tri cac tiéu chi va tng véi thang
diém theo cép d¢ gidam d4n 9,7, 5,3 va 1.

Béng 3. Thang diém so sanh céc chi tiéu [8]

i ik il 2 j= E 1] |
= L a1 E - & L o S

s . .- 1 = Wl Fl ]
i o 7C x L] | 5 =¥

a. Bo hé s6 phdt thdi c6 quy mo dp dung phut hgp
vdi toan nganh van tdi (TC)

Bo hé s6 phat thai dugc lua chon dé udc tinh phat
thai trén quy mé toan bd van tai dudng bd. Vi vay, gia
tri hé s6 phat thai cung cdp ti ngudn thi nghiém theo
chu trinh lai dugc coi la khong phu hgp. Tuy nhién,
can xem xét thém tiéu chudn khi thai phu hgp doi véi
quy dinh tai Viét Nam dang hién hanh. D&i v6i phuong
tién, tiéu chudn Euro 3 quy dinh d6i v6i xe may va Euro
4 quy dinh d6i vé6i 6 t6 [13]. Tiéu chi nay dugc danh gia
la quan trong nhat nén diém ctia tiéu chi dugc xem xét
v6i s6 diém la 9.

b. By hé so phat thdi phy thudc vao logi nhién liéu
st dung (TC)

Mbi loai dong co ting v6i moét loai nhién liéu sé
cho ra cac hé s6 phat thai khac nhau. Chat lugng cta
moi loai nhién liéu ciing anh hudng t6i hé s6 phat thai.
Téang téong ham lugng cac hydrocacbon vong thom
c6 thé dan dén tang phat thii NO; trong khi do6 ting
ham lugng hydrocacbon da vong thom sé ting phat
thai NO,,... Luu huynh trong nhién liéu la chat khong
c6 lgi doi voi xic tac nén ham lugng luu huynh trong
nhién liéu cao sé anh hudng t6i hiéu qua hoat dong
cta chat xuc tac doi véi xe st dung xang, dong thai
anh hudéng dén viéc chon bo xti ly khi thai doi véi xe
sti dung nhién liéu diesel [14]. Tiéu chi nay dap ting sé
pht hgp v6i mo6 hinh tinh todn phat thai nén s6 diém
cua tiéu chinayla 7.

c. B6 hé s6 pht thdi c6 don vi biéu thi phit hgp (TC))

Gid trj ctia hé s6 phat thai c6 thé dugc xdc dinh theo
don vi tnhu cong suat dong co 1a g/kWh, don vi nhién
liéu la g/kg-nhién liéu va theo quang duong di chuyén

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

la g/km. Tuy nhién, hé s6 phat thai theo nhién liéu sé
dugc lya chon dé phu hop véi cong cu trong nghién
ctu tinh toan phat thai st dung bang IO va cong cu
calculator 2050 cho hoat dong van tai duong bo. Diém
cua tiéu chi nay dugc quy dinh véi diém s6 1a 5.

d. BO hé s0 phdt thdi c6 nhiéu thong vé loai chdt 6
nhiém dugc sii dung trong kiém ké phdt thdi khi (TC )
Hé s6 phat thai dugc lya chon d6i véi moét s6 chat 6
nhiém d€ phu hgp trong tinh toan phat thai, cu thé cac
chit CO,, CH,, N,0, SO, va NO_(theo nhién liéu); CO,
CO, HG, SO, va NO_ (theo phuong tién). Ngudn cung
cap hé so phat thai cang day du cang thuan 1gi cho viéc
lya chon va tinh todan phat thai cta véan tai dudng bo.
Nguyén tic nay quy dinh s6 diém phu hgp véi muc do
quan trong la 3 diém.

e. B hé s6 phat thdi biéu thi theo loai phuong tién
st dung (TC,)

Viéc xac dinh hé s6 phat thai theo loai phuong tién
cu thé sé cho két qua c6 d6 chinh xac cao nhit trong
kiém ké phét thai do méi loai phuong tién c6 loai
dong co, loai/lugng nhién liéu va ché do hoat dong
khac nhau. Hé s6 phat thai dugc xac dinh ro6 rang theo
muc dich, cong nang va loai dong co st dung cang c6
gid tri cao vé mat ky thuat. Vi su phén tich & trén s6
diém cuia tiéu chi nay dugc danh gia la 1 theo mitic do
quan trong.

3.2. Két qua xdc dinh trong s ciia cdc tiéu chi lya
chon hé so phdt thdi

Trén co s muc tiéu tdng hgp va s6 diém cta cac
tiéu chi dat ra, thiét 1ap ma tran hé s6 quan trong tuong
doi va cing chinh 13 16p tiéu chi phén loai dugc thé
hién & Bang 4.

Dua vao ma tran hé s6 nay, xdc dinh trong s6 cta
16p tiéu chi danh gia TC,, TC,, TC,, TC, va TC, tuong
ting nhu sau: W, .. =0,36;0,28; 0,2; 0,125 0,04.

Gia tri A__ tinh todn dugc 5,003 va s6 tiéu chi so
sanh n=>5. Vay chi tiéu kiém nghiém (CI) dugc tinh
nhu sau:

C1 = P =" 0,0075
n—1
Béang 4. Ma tran hé s6 quan trong tuong ddi cta tiéu chi
Tiéu chi T, | TC, | T, | TC, | TC,
TC, 1 e [ e e | 9
7 5 3
TC, z 1 Z Z 7
9 5 3
TC, 5 s 1 5 5
9 7 3
TC, N EN R R
9 7 5
TC, 1 1 1 1 1
9 7 5 3
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Bang 5. Bang tong hgp trong s6 cac tiéu chi lya chon bd hé s6 phat thai

Lép tiéu | Trong | Lép tiéu chi phan | Trong Lép tiéu chi chi tiét Trong so6
chitong | s6 (L)) loai s6 (L)) (»L)
hop
Tiéu chi 1 Stt dung & tdm vi| 0,36 |St dung trén quy md 16n, toan bd nganh van tai dudng bd| 0,21
danh gia, mo toan bd nganh (L,)
lga chon van tai duong bo Tiéu chudn khi thai Euro (L,)) 0,15
bo hé so (L)
phat  thai Loai nhién liéu st| 0,28 |Nhién liéu c6 ham lugng luu huynh thép (L,) 0,06
cho van tai dung (L,) Lugng nhién liéu tiéu thu (L) 0,07
duong bo Nhién liéu da dang (L)) 0,15
ctia  Viét Don vi thé hién| 0,2 |Gid tri hé s6 phat thai theo nhién liéu, kg/kg hodc kg/toe (L, )| 0,12
Nam (L) (L,,) Gia tri hé s6 phat thai theo quang dudng, kg/km (L, ) 0,08
Loai chat 6 nhiém| 0,12 |Chét 6 nhiém theo nhién liéu (L, ) 0,040
(L,) Chit 6 nhiém theo phuong tién va nhién liéu (L,) 0,080
Loai phuong tién| 0,04 |Loai phuong tién dugc chird muc dich st dung (L, ) 0,012
sti dung (L,,) Tinh toén trung binh theo nhém phuong tién (L, ) 0,008
Loai phuong tién dugc chi r6 loai nhién liéu st dung va c6| 0,02
kha ning thay thé cac loai nhién liéu khac nhau (L, )

Tai bang tri ngau nhién tuong ting véin =5 thi RI =
1,12. Vay gid tri CR dugc tinh CR = CI/RI =0,0075/1,12
=0,00067 < 0,1. Vay két qua st dung cac chi tiéu danh
gia c6 do tin cay cao.

Nhu véy, v6i két qua tinh todn nhu trén trong s6 ctia
tieu chi 1 (TC)) c6 gid tri cao nhat 1a 0,36 va ti€p theo la
tiéu chi 2 (TC)) c6 trong s6 1a 0,28. Diéu nay cho thay
hé s6 phat thai dugc xac dinh theo quy mo nganh, quéc
gia va theo loai nhién liéu sti dung luén déng vai tro
quan trong trong viéc xay dung quy hoach phat trién
van tai dudng bo va thuc su can thiét doi véi Viét Nam
hién nay.

Nghién ctiu nay thu thap cac két qua da cong bo,
két hgp phan tich cac yéu t6 anh hudng dén hé s6 phat
thai va dac diém ctia mo hinh trong viéc st dung hé s6
phat thai d€ thiét 14p cac tiéu chi lya chon hé s6 phat
thai theo 3 cap d¢ tai Bang 5: Lép L, la 16p cao nhat -
16p tiéu chi tong hop (16p cao nhat c6 trong s6 1a 1);
Lép L, 1a 16p trung gian - 16p tiéu chi phan loai, dugc
phan chia theo mtic d6 quan trong va thé hién thong
qua trong s6 dugc tinh todn theo céng thtic trong phan
phuong phap nghién ctiu c¢6 két qua lan lugt 1a 0,36;
0,28; 0,2; 0,12 va 0,04; Lép L, la 16p thap nhat - 16p tiéu
chi chi tiét ing véi tiing trong s6 cu thé do nhém tac gia
udc tinh dya trén thong tin ciia nguén hé s6 phat thai.
Dboéng thai, can cti vao ndi dung cu thé ctia tling bo hé
s6 phat thai, nghién ctu da tién hanh cho diém tiéu chi
Iop L, (ti L, dén L, ) theo s6 diém tii 1 dén 12 tlry theo
muc d¢ dat dugc, thé hién & trong s6. Nhiing ngudn
nao dat tii 50% tong s6 diém trd 1én (6 diém) 1a dat yéu
cau cho viéc lya chon. Hé s6 phat thai sé dugc lua chon
trudc tién tii ngudn c6 s6 diém cao nhit, tiép sau sé dén
ngudn co s6 diém cao gan nhit.
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3.3. Téng hop ddnh gid tiéu chi lua chon bo hé sé
phdt thdi
Dua vao tiéu chi chon hé s6 phat thai, trong s6 cta
tiing 16p tiéu chi, két hgp véi viéc duc rat két qua, danh
gid tii nhiing céng trinh da céng bd. Nghién ctiu tién
hanh cho diém 5 b hé s6 phat thai ting v6i mdi tiéu chi
dat dugc. Sau do, s6 di€ém dugc nhén véi trong s6 d€ ¢
dugc tong diém va dugc xép theo thii tu trong Bang 6.
Két qua trén cho thdy, 3/5 bd c6 s6 diém dat tiéu
chuén dit ra (>50% tong s6 di€ém). Thu ty sap xép tu
cao xudng thap lan lugt 1a IPCC, UNEP va ASIAN.
Ciing tlii bang s6 liéu trén cho thidy bo hé s6 phat
thai ctia IPCC va UNEP ¢4 tiéu chi phu hgp nhét dé
lua chon cho tinh toan phat thai khi déi véi véan tai
duong bo Viét Nam véi s6 diém chénh 1éch khong
dang ké, chiing t6 cac bo nay c6 nhiéu diém tuong
dong véi nhau.

Bang 6. Tdng hgp di€ém danh gia ciac by hé sd phat thai

Tiéuchi | Trong | IPCC | UNEP | ASIAN | VIET | WHO
s0 NAM
L, 0,21 12 10 6 4 5
L, 0,15 9 10 8 8 5
L., 0,06 7 11 9 10 10
L, 0,07 8 6 9 10 7
L. 0,15 10 8 4 4 4
L, 0,12 12 12 10 4 6
L, 0,08 10 12 9 8 1
L., 0,04 9 8 9 6 5
L, 0,08 10 11 6 4 5
L., 0.012 9 12 9 7 6
L,, 0,008 6 10 11 8 4
L., 0,02 9 11 9 8 6
Téng diém 1 10,086 | 9,924 | 7,366 | 5,928 | 5,114
Xép thi tu 1 2 3 4 5




4. Kétluan

Bai bao da xay dung dugc bo tiéu chi phan loai dé
chon hé s6 phat thai cho van tai duong bo Viét Nam.
Céc tiéu chi bao gobm pht hgp véi diéu kién Viét Nam,
loai phuong tién, loai nhién liéu st dung, chit 6 nhiém
va don vi biéu dién. Stt dung phuong phap AHP da xac
dinh dugc 5/14 tiéu chi c6 s6 diém cao nhat d€1lua chon
hé s6 phat thai cho van tai duong bd nhu dap ting tiéu
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ABSTRACT

ASSESSMENT AND SELECTION OF EMISSION FACTOR SOURCES
FOR ROAD TRANSPORTATION USING AHP METHOD

Emission coefficients are an effective and simple tool for estimating the emission levels of air pollutants
when sufficient information about the emission source is available. This tool has been widely used for emissions
inventories in many countries worldwide. In Vietnam, the research and development of emission coefficients
suitable to our country's conditions are limited, especially for mobile sources. In calculating the air emissions
inventory, the published sources will be used to evaluate and select according to the top-down approach, saving
time, resources and implementation costs. Therefore, this study uses the Analytic Hierarchy Process (AHP) to
perform for the transportation service sector with 12 criterias corresponding to the weights in the classification
criteria. The results show that out of the 05 sets of emission coefficients analyzed and evaluated, including WHO,
IPCC, UNEP, ASIA and VIETNAM, 03 sets of emission coefficients IPCC, UNEP and ASIA have been selected,
which are suitable for transportation activities at present.

Key words: Emission factor, AHP, criteria, fuel, road transportation.
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) Moi truong

DA DANG SINH HOC PHAN LGP GIAP XAC CHAN CHEO
(COPEPODA) VA TUONG QUAN VOl CAC THONG O
MOI TRUONG TRONG NUOC NGAM TAI MOT SO

HUYEN MIEN NUI THUOC TiINH QUANG NAM

Tran Ngoc Son, Pham Thi Phuong |(1)
Tran Thi Dung, V6 Van Minh
Trinh Dang Mau, Nguyén Thj Tudng Vi
Phung Khanh Chuyén

TOM TAT

Két qua nghién ctiu da dang phan 16p gidp xdc chén chéo (Copepoda) trong nudc ngam tai mot s6 huyén
mién nui thu¢c tinh Quang Nam ghi nhén 13 loai thudc 5 ho ctia 2 by Cyclopoida va Harpacticoida da
dugc xac dinh trong nudc ngdm. Trong do, 5 loai dugc ghi nhan la loai méi cho Viét Nam la Elaphoidella
nepalensis, Microcyclops rubellus, Paracyclops hirsutus, Microcyclops ceibaensis va Schizopera samchunensi.
Két qua phan tich tuong quan bang m6 hinh CCA cho thdy, cdc yéu t6 moi trudng nhu EC, TDS, d cao, SO,*,
pHva NO, c6anh huidng dén sy phan b6 ctia cac loai thuoc Copepoda tai khu viic nghién cuiu.

T khoa: Copepoda, da dang sinh hoc, nudc ngdm, Qudng Nam.

Nhan bai: 7/5/2022; Siia chiia: 30/5/2022; Duyét ding: 2/6/2022.

1. M6 dau

Copepoda la phan 16p giap xdc chan cheéo dugc tim
thdy trong hau hét cac mai trudng song nudc ngot va
nudc man. Trong hé sinh thai nuéc ngdm, Copepoda la
mot trong nhiing nhém chiém uu thé va ¢ vai tro quan
trong doi véi da dang sinh hoc ctia hé sinh thai nay,
v6i hon 1.000 loai dugc biét dén trong cac kiéu sinh
canh nudc ngdm khac nhau nhu hang dong (Cave), cat
(Hyporheic) va trong nudc giéng (Well) (Galassi 2001).
Su phan bo rong trong nhiéu loai hinh nuéc ngam khac
nhau cua cac loai Copepods la do su da dang vé hinh
thai va kha nang thich nghi cao ctia ching (Galassi,
Huys, and Reid 2009).

Cac nghién ctiu vé da dang va phan b6 cla
Copepoda trong nuéc ngdm da dugc tién hanh & nhiéu
nudc trén thé gidi tu kha sém, dic biét tai cac nudc
chiu Ay, cdc nghién ctu sau d6 dugc mé rong ra nhiéu
chau luc khac. Tai khu vic Pong Nam A, nhiéu loai
Copepods dugc ghi nhan va c6 nhiing phat hién méi
cho khoa hoc, s6 lugng loai ghi nhan nhiéu nhat tai
Thai Lan vé6i khoang 25 loai méi dugce tim thdy, con
tai Viét Nam ciing ghi nhan 14 loai méi cho khoa
hoc. Trong do, 14 loai ghi nhan méi & Viét Nam thi

! Trudng Dai hoc Su pham - Dai hoc Da Ndng
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c6 dén 11 loai phat hién trong trong thuy vic nudc
ngam hang dong va chi mdi cé 3 loai thudc nudc ngam
sinh canh cat (hyporheic) la Metacyclops amicitiae
Kolaczynski, 2015, Parastenocaris sontraensis Tran,
2021 va Parastenocaris vugiaensis Tran, 2021 (Brancelj
et al. 2013; Tran et al 2021).

H¢ sinh thai nudc ngam trong cat sat mép nudc
(Hyporheic zone) 1a méi truong ddc thu véi su két noi
gitia moi trudng mdt va nudc ngam, c6 nhiéu dic trung
riéng nhu su bién dong vé muc nudc, dinh dudng, cac
chat htiu co dudi tac dong ctia nudc mat. Bén canh do,
Hyporheic zone dong vai tro quan trong cho cac luu
vic song, 1a mai trudng cho au triing cta cac loai dong
thuc vét thay sinh sinh trudng va phat trién (Mugnai et
al 2015). Cac huyén mién nui thu¢c tinh Quang Nam
thudc thugng luu song Vu Gia c6 su da dang dia hinh va
hop luu véi nhiéu nhanh sudi, day la sinh canh thuén lgi
cho cac loai thudc Copepods trong nudc ngam hé sinh
thai cat phat trién. Tuy nhién, hién nay rat it thong tin
da dang Copepods trong nudc ngdm thudc Hyporheic
tai Viét Nam ciing nhu trén Thé gi6i (Tran 2020, 2021).
Do d6, nghién ctiu nay dugc thuc hién nham dénh gia
da dang ctia phan 16p giap xac chin chéo (Copepods)



trong nudc ngam thudc sinh canh Hyporheic va dong
thoi khao sat anh hudng ctia cac thong s6 moi trudng
dén mat do va phan bd cua cac loai Copepods.

2. Phuong phap nghién ctu

2.1. Phuong phdp thu mau va dinh logi Copepoda
Mau Copepoda dugc thu tai 16 diém doc song
Vu Gia (Hinh 1) thu¢c 4 huyén mién nui tinh Quang
Nam, bao gom huyén Nam Tra My, Tién Phudc, Bac
Tra My va Hiép bric, cac dia diém thu mau dugc thé
hién theo ban d6 (Hinh 1). Thoi gian thu mau dugc tién
hanh ti thiang 6 dén thang 10/2021. Tai mdi diém sé
thu Copepods trong nudc ngdm & cic sinh canh cat sat
mép song (Hyporheic zone). Mau dinh tinh Copepods
trong sinh canh cat thu bang cach dao cac hé cat c6 do
sau khoang 20 cm gan mép nudc, sau d6 loc nudc trong
cat bang binh loc Zooplankton v6i mat luéi 60um theo
phuong phdp ctia Branceij (2004). Mau dinh lugng
Copepods trong cat dugc thu theo 6 tiéu chuin cé
kich thuéc 30 cm x 30 cm, toan bo cat dugc cho vao x6
nhua sau d6 tron véi nude da loc, roi loc bang dung cu
chuyén dung nhu mau dinh tinh. Mau Copepods dugc
bao quan bang ethanol 70% trong binh dung mau 50ml
chuyén dung. Mau Copepods dugc giai phau va phan
loai duéi kinh hién vi huynh quang Carl Zeiss Axio Lab
A1l (btic). Pinh danh loai theo céc tai liéu phan loai
cua Wells (2007), Thorp (2017). Mat do cta moéi loai
Copepods dugc xac dinh bang buéng dém sinh vat phu
du Sedgewick - Raffer.

A Hinh 1. Bdn do thu mdu tai cdc huyén mién niii thudc tinh
Qudng Nam

2.2. Phuong phdp phdn tich mau nudc

Mau dugc thu va bao quan theo TCVN 6663-3:2003
va dugc dua vé phong thi nghiém dé phan tich ngay sau
khi thu. Céc thong s6 pH, Oxi hoa tan (DO), d6 duc
(NTU), d¢ dan dién (EC), tong chit ran hoa tan (TDS)
dugc do bang thiét bi YSI 6920V 2. Cac thong s6 Amoni
(NH,*), Nitrat (NO,), Nitrit (NO,), Photphat (PO,*)
phan tich tich theo cac TCVN tai phong thi nghiém.

2.3. Phuong phdp xii ly sé liéu
- Phuong phap danh gid da dang sinh hoc:

+ Chi s6 da dang Shannon - Wiener dugc xac dinh
theo cong thic:

il

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

H=-3[ pixn(pi)]

Trong do:

pi: Ty 1é tong s6 mau dai dién bdi loai {i}. Ldy tong
s6 lugng mau chia cho s6 lugng tling ca thé cta loai i.
(Article 1999)

+ Chi s6 phong phu loai Margalef (d)

Chi s6 nay dugc sti dung d€ xac dinh tinh da dang
hay d¢ phong phu ctia loai. Chi s6 Margalef (d) dugc
tinh theo cong thtic sau:

d = 5-1 (Shannon 1948)

Trorfgg o:

d: Chi s6 da dang Margalef

S: T6ng s6 loai trong mau

N: Téng s6 lugng ca thé trong mau

+ Phuong phap xac dinh muc d6 tuong dong bang
chi s6 tuong dong (Index of similarity hay Sorensen’s
Index- SI)

Chi s6 tuong dong SI cho thdy mtc d¢ tuong dong
vé thanh phén loai & cdc quan xa khdc nhau, chi s6
dugc tinh theo cong thtic:

SI=2C/ (A+B)

Trong do:

C =50 lugng loai xult hién ca 2 qudn thé A & B

A = s6 lugng loai cua quan thé A

B = s6 lugng loai cia quan thé B

- Ban d6 ldy mau dugc xay dung trén phin mém
Google Earth pro.

3. Két qua

3.1. DPa dang thanh phdn loadi gidp xdc chan chéo
6 khu vi'c nghién citu
Két qua nghién ctiu vé thanh phan loai phéan
16p Copepoda da xac dinh dugc 13 loai ¢ 16 khu
vic thu méau thudc 7 chi, 5 ho caa 2 bo Cyclopoida
va Harpacticoida (Bang 1). Trong do, cac loai nhu
Parastenocaris  sontraensis, Elaphoidella bidens,
Elaphoidella nepalensis, Paracyclops spl. la nhiing
loai phén bé rong khi c6 mit nhiéu dia diém thu mau
khac nhau & cac huyén. Bo Cyclopoida chi c6 mot ho
Cyclopidae dugc tim thdy va ho nay c6 so6 lugng loai
nhiéu nhit, v6i 7 loai chiém 54% téng s6 loai (Hinh
2). Bo Harpacticoida v6i 4 ho Parastenocarididae,
Cathocamptidae, Ameiridae va Miraciidae. Trong do,
ho Cathocamptidae va ho Ameiridae déu ghi nhan
dugc 2 loai chiém 15%. Ngoai ra, ho Miraciidae va ho
Parastenocarididae chiém ty 1¢ thdp nhat (8%) véi 01
loai dugc phat hién. T4t ca cac loai tim thdy déu nam
trong hai b Cylopoida va Harpacticoida, day dugc
xem la hai b c6 s6 lugng loai chiém uu thé trong moi
truong nudc ngam.
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A Hinh 2. Cdu triic thanh phdn ciia qudn xa Copepoda 6 cdp
do phan loai dén ho tai khu viic nghién ciiu

Béang 1. Danh muc thanh phén loai gidp xac chan cheéo tai

cac khu vyc thu mau

TT Phan Lép Copepoda Milne-Edwards,1840
B¢ Harpacticoida Sars, 1906

Ho Parastenocarididae Chappuis, 1940

1 | Parastenocaris sontraensis (Tran, 2021)
Ho Canthocamptidae Brady, 1880
Elaphoidella bidens (Schmeil, 1894)
Elaphoidella nepalensis* (Ishida, 1994)
Ho Miraciidae Dana, 1846

4 | Schizopera samchunensis*

Ho Ameiridae Boeck, 1865

5 | Nitokra sewelli husmanni

Nitokra sp.

B6 Cyclopoida

Ho Cyclopidae

Paracyclops fimbriatus (Fischer, 1853)

Paracyclops spl.

Paracyclops hirsutus*
10 | Microcyclops rubellus* (Lilljeborg, 1901)
11 | Microcyclops ceibaensis*

12 | Paracyclops sp2.

13 | Eucyclops speratus

Ghi chu: * Cdc loai mdi ghi nhdn cho Viét Nam

Hién nay, hé giap xac nudc ngot Viét Nam da ghi
nhan dugc khoang 114 loai Copepoda thudc 3 bo
Cyclopoida (2 ho, 12 chi), Calanoida (3 ho, 15 chi),
Harpacticoida (v6i 9 ho, 21 chi). Trong dé cac loai
thudc chi Elaphoidella c6 9 loai, chi Schizopera c6 1
loai, chi Microcyclops c6 4 loai, chi Paracyclops c6 2
loai (Minh 2018) va chi Parastenocaris c6 hai loai dugc
ghi nhan la loai méi cho khoa hoc trong nam 2021 tai
ba Nang va Quang Nam ndm 2021 (Tran 2021).
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Tu két qua ctia nghién ctiu nay da bs sung thém 5
loai méi (Hinh 3) vao danh sach khu hé dong vat giap
xac nudc ngot tai Viét Nam bao gém loai Elaphoidella
nepalensis, Microcyclops rubellus, Paracyclops
hirsutus, Microcyclops ceibaensis va Schizopera
samchunesi.

A Hinh 3. a. Elaphoidella nepalensis, b. Microcyclops rubellus,

c. Schizopera samchunensis (3 ), d. Schizopera samchunensis
(3), e. Microcyclops ceibaensis

3.2. Su tuong dong vé thanh phdn lodi gitia khu

viic nghién cifu vdi cdc nghién ciiu khdc tai Viét Nam
Su tuong dong vé cac loai trong quan xa Copeoda
tai khu vuc nghién ctiu dugc so sanh véi cac nghién
ctiu khac trong moét s6 thuy vuc nudc ngot tai Viét
Nam. Két qua tuong dong dugc thé hién thong qua
bang so sanh dua trén chi s6 tuong dong SI (Index of
similarity hay Sorensen’s Index) (Bang 2). C6 thé thdy
thanh phan loai tai khu vic nghién ctu cé sy tuong
dong cao nhit véi nuéc ngdm Pa Nang (Trdn Ngoc



Son et al. 2021) véi gia tri tuong dong la 0,273. Nghién
ctiu vé nudc ngdm Pa Nang c6 sinh canh kha giong véi
khu vuc dugc nghién ctiu, hon niia ve vi tri dia ly cing
tuong do6i gan hon so véi cac khu vuc dugc so sanh
khéc. Khac biét 16n nhat véi thanh phan loai Copepoda
tai khu vuc nghién ctu la khu vuc song Nhué - bay
(Tran Buc Luong, H6 Thanh Hai 2008) véi gia tri khac
biét la 0,953.

Bang 2. Chi s6 tuong dong cua quan xa Copepoda véi cac
nghién ctiu khac

m | @6 | @
Khu vuyc nghién ctiu (1) 1
VQG Phong Nha- Ké| 0,07 1
Bang (2)
S6ng Nhué - Pay (3) 0,047 | 0,054 1
Nudc ngim Pa Nang (4) | 0,273 | 0,113 | 0,051 1

Céc khu vuc nudc ngot duge so sanh chu yéu la
nhiing khu vic nudc mat trit nghién ctiu vé nudc ngam
ba Nang va mot s6 loai trong hang dong tai vion quéc
gia Phong Nha - Ké Bang, c6 thé sy khac biét vé sinh
canh la nguyén nhéin chinh dan dén sy tuong dong
vé thanh phén loai thap tai cac khu vic VQG Phong
Nha- Ké Bang, song Vu Gia - Thu Bén (Son 2021), song
Nhué - bay véi khu vic nghién ctiu. Hau hét cac loai
go6p phan vao su tuong dong gitia cac khu vuc nay la
loai c6 phd phan b6 rong va kha phd bién tai cac thuy
viic nudc ngot Viet Nam.

3.3. Miic do da dang sinh hoc cua phan 16p gidp
xdc chan chéo

Chi s6 da dang Shannon H ctia phén 16p giap xac
chén chéo ¢ 11 diém thudc 4 khu vuc nghién ctu (Hinh

Bang 4. Cac thong s6 moéi trudng tai cac khu vuc thu mau

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE
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A Hinh 4: Chi s6 da dang Shanon (H’) va chi s6 phong phil
Margalef (d) tai khu vuc nghién ciiu

4) dao dong tli 0 - 1,35. Trong do, thap nhat tai vi tri
NTM4 thudc huyén Nam Tra My (v6i H = 0) khi chi
tim thdy mot loai E. bidens, tai vi tri HD4 thu¢c huyén
Hiép Dtic cling ¢ gia tri da dang rat thap (v6i H = 0,2).
Bén canh d4, diém TP2 (Tién Phudc) cé mic do da
dang cao nhat so véi cac khu vuc con lai (v6i H = 1,35)
tiép dén la vi tri NTM1 (thudéc Nam Tra My) v6i H =
1,29 va HD1 (thudc Hiép Dic) v6i H = 1,26. Hau hét
cac dia diém trong cac khu vuc nghién ctiu déu co gia
tri chi s6 Shannon ndm & muc kém da dang ngoai trii vi
tri TP2, HD1 va NTM1 nam & mtic da dang trung binh.

Két qua nghién ctiu (Hinh 4) cho thay, chi s6 phong
phu ctia nhém Gidp xdc chan chéo 6 khu vic nghién
ctiu dao dong tli 0 - 3,38. Trong do6, miic do phong phu
lodi cao nhit & cac diém la TP2 (vé6i d= 3,38), HD3 (véi
d= 3,32) va NTM1 (v6i d=2,78). Mtic do da dang loai
thdp nhat theo chi s6 d thudc cac khu vuc khao sat la
NTM4 (véi d= 0), HD4 (véi d= 1,08) va TP1 (vé6i d=
1,25). Theo két qua cua chi s6 phong pht loai d (Hinh

TT Chi tiéu NTM HD BTM TP P-value
1 Nhiét do (T?) 18,1+4,20 24,9210,22 24,84+0,18 25,90%0,05 0,02
2 EC mS/cm 0,29+0,40 0,08+0,01 0,1+0,04 0,17+0,02 0,514
3 TDS (mg/L) 0,08+0,01 0,05%0,01 0,06%0,03 0,11£0,01 0,015
4 pH 7,28+1,08 6,68+0,14 6,63+0,57 7,9£0,59 0,142
5 Cl' (mg/L) 1,40%1,61 3,8+0,47 5,05+0,78 3,34+0,38 0,003
6 DO (mg/L) 6,75£1,66 8,33+0,59 5,38+1,93 5,46+0,68 0,087
7 P cao (m) 255,80£20,01 104+31,64 140+73,38 78,33£22,1 0,001"
8 NO, (mg/L) 0,31+0,03 0,33%0,02 0,38+0,12 0,3+0,03 0,499
9 NH, (mg/L) 0,74+0,04 0,76%0,05 1,06+0,48 0,95+0,07 0,322
10 PO, (mg/L) 1,05+0,04 1,09+0,05 1,19+0,13 1,5+£0,55 0,225
11 SO, (mg/L) 35,55+0,8 36,58+2,43 34,91+0,78 37,6t£1,7 0,252
12 NO, (mg/L) 7,2410,9 7,26+0,6 6,66%0,35 7,75+£0,58 0,350
13 Fe (mg/L) 2,38+1,07 3+1,67 5,63+4,42 6,19+1,77 0,238

Ghi chii: NTM: Nam Tra My, HD: Hiép Diic, BTM: Bic Tra My, TP: Tién Phuéc
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4) c6 thé thay hiu hét cac vi tri ¢6 mic phong phu
loai tit muc tuong d6i tot dén muic phong phu, ngoai
trtt diém HD4, diém TP1 ndam & d6 phong phu binh
thuong va di€ém NTM4 thudc tinh da dang kém.

3.4. Pdc diém cdc thong s6 méi trudng nuéc ngam
tai cdc khu vuc khdo sdt
banh gia chat lugng mai truong nudc ngam tai 4
huyén mién nui (Nam Tra My, Hiép Duc, Bac Tra My
va Tién Phudc) cua tinh Quang Nam véi 13 chi tiéu
khéc nhau, thé hién r6 trong Bang 4. Qua két qua phan
tich ANOVA mot yéu t6 cho thdy cac chi tiéu nhu do
dan dién (EC), tong chit rin hoa tan (TDS), ham lugng
Cl va d¢ cao c6 su khac nhau c6 y nghia vé mat thong
ké gitia cac huyén (P < 0,05).
3.5. Ddnh gid tuong dong giiia cdc vi tri thu mau
dva trén cdc thong s6 moi truong
Thong qua phan tich tit moé hinh PCA (Hinh 5) dua
trén cac chi tiéu mai truong cua cac vi tri 14y mau cho

thay c6 su phan nhom chat lugng moi trudng tai cac vi AX1 X2 X3 x4
tri (v6i gid tri riéng ctia md hinh la 99,9%). Co thé chia i l 0059 0027 e 0,008
thanh 4 nhém vi trf 6 chit lugng moi trudng tuong | —& 20 ’ ) ) :

dGng nhau. % 49,59 23,29 13,59 7.009

3.6. Anh huéng ctia cdc thong s6 moi trudng nuéc
dén su phan bé loai
Két qua ctia phan tich tuong quan Canonical
Correspondence Analysis (CCA) cho thdy cic yéu
t0 moi truong c6 anh hudng dén mat do loai cua
Copepoda. Thong qua moé hinh phan tich tuong quan
(Bang 5 va Hinh 6) c6 thé thady mdt s6 cac chi tiéu moi
truong c6 moéi tuong quan dén mat do cua cacloai thudc
Copepoda nhu NO;,;, Fe, Cl, SO 42', do cao, EC, pH. Cu
thé, loai Schizopera samchunensis c6 mdi tuong quan
nghich véi chi tiéu SO (v6i hé s6 tuong quan trén
truc CCAL la -0,77), ngugc lai chi tiéu NO, lai c6 m6i
tuong quan thudn véi loai Schizopera samchunensis
khi mét do loai Schizopera samchunensis khong qua
nhiéu nhung chi tap trung tai vi tri TP2 thudc Tién
Phuéc v6i nong do NO, (8,49 mg/L) cao nhit so véi
nhiing khu vuc khac.

Bang 5. Cac gia tri dac trung cho truc CCA va moéi tuong
quan giita mat d loai véi moi trudng

i

A Hinh 5. Phan tich PCA cho cdc vi tri ldy mdu dva trén
thong s6 moi trudng

Nhém 1 bao gom 2 vi tri BTM1 va NTM3, trong
nhom nay c6 lugng Cl tuong déi cao so véi cac diém
con lai (4,6 - 5,5 mg/L) va d cao cling khd cao nam
trong khodng 244 - 267 m so v6i muc nudc bién.
Nhom 2 bao gébm cac diém NTMI1, NTM2, NTM4,
NTMS5; v6i khoang nhiét d6 tuong doi thdp ndm trong
khoang 15,35 - 16,97°C, nhém nay ciing 1a nhéom c6
do cao tuong d6i 16n tu 239 - 292 m so v6i muc nude
bién, TDS nam & mdc trung binh so véi cac diém khac
(0,61 - 0,86 mg/L). Nhém 3 bao gom cac diém BTM2,
BTM3, BTM4, HD1, HD3, HD4, TP1,TP2; cac vi tri
nay c6 mtuc nhiét tuong doi cao (trong khoang 24,63
°C - 25,96°C), d6 cao & cac khu vuc nay nhin chung
tuong d6i thip (ndm trong khodng 72 - 113m) so véi
vi tri khac va EC tuong doi cao (0,069 - 0,162 mS/cm).
Nhém 4 chi bao gobm 1 vi tri 1a HD2, tai diém nay chi
tiéu EC va TDS c6 gia tri thdp nhdt so véi cac diém ldy
mau con lai.

48 | Chuyén dé Il, thang 6 ndm 2022

A Hinh 6. Anh hudng ciia cdc thong s6 moi trudng dén mat
doé cdc loai

Daéi véi loai Paracyclops sp2. c6 moéi tuong quan
thuan chat ché véi TDS (v6i hé s6 tuong quan trén
truc CCALl 1a 1,115), tuy nhién loai Paracyclops sp2. lai
tuong quan nghich véi chi tiéu Fe va Cl" khi phan b6
cht yéu tai khu vic Nam Tra My noi c¢6 nong do Fe
(1,124 mg/L) va Cl (0,329 mg/L) rat thap. Két qua con
chi ra sy anh hudng cta gid tri pH dén su phéan bo vé s6
lugng ctia loai M.rubellus khi c6 méi tuong quan thuan
véi gia tri pH theo truc CCA1 (v6i hé s6 tuong quan
0,423). So sanh véi nghién ctiu cia Wang Tian va cong
su vé€ su phan ting cta cac loai dong vat phu du doéi véi
cac yéu té moi truong va sinh khoi thuc vat phtu du 6 ho
Nansihu, Trung Qudéc cling chi ra ring DO, TDS anh
hudng dén su phan bé ctia cac loai ddng vat phu du bao
goém Copepoda (Tian et al. 2017).



Bang 6. Cac gia tri dic trung cho truc CCA va méi tuong
quan su xuit hién loai v6i moéi trudng

Axis1 | Axis2 | Axis3 | Axis4
Eigenvalue 0,041 0,01 0,009 0,005
% 59,29 14,2 12,79 7,22
'h.\. &
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A Hinh 7. Anh huéng cia cdc thong s6 moi truong dén su
xudt hién loai

Moi tuong quan gitia su xudt hién loai va cac chi
tiéu moi trudng tai cac khu vuc 14y mau dugc thé hién
qua mo hinh tuong quan CCA (Bang 6 va Hinh 7).
Qua m6 hinh CCA cho théy cac thong s6 do cao, pH
va NO," déu c6 sy anh hudng dén sy xudt hién ctia cic
loai thudc phan 16p Copepoda. Dua vao mo hinh c6 thé
thay d¢ cao c6 mdi tuong quan thuan véi loai Eucyclops
speratus va loai Microcyclops rubellus (v6i hé s6 tuong
quan lan lugt la 0,417 va 0,408 trén truc CCA1), nhiing
loai nay chu yéu tap trung tai cdc viing c6 dia hinh cao
nhu Nam Tra My véi do cao >200m so v6i muc nudc
bién. Ngoai ra pH va NO, cling c6 méi tuong quan
v6iloai Schizopera Samchunensis (v6i hé s6 tuong quan
trén truc CCA1 la -0,59 va 0,88 trén truc CCA2), loai
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4. Kétluan
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khu vuc nghién ctiu.
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BIODIVERSITY OF COPEPODA AND THE CORRELATION WITH
ENVIRONMENTAL PARAMETERS OF GROUNDWATER IN
MOUNTAINOUS DISTRICTS, QUANG NAM PROVINCE

Tran Ngoc Son, Pham Thi Phuong, Tran Thi Dung, Vo Van Minh
Trinh Dang Mau, Nguyen Thi Tuong Vi, Phung Khanh Chuyen
The University of Danang - University of Science and Education

ABSTRACT

Research on biodiversity of Copepoda subclass was investigated groundwater in some mountainous
districts of Quang Nam province and has identified 13 species belonging to 5 families of 2 orders Cyclopoida
and Harpacticoida were identified in groundwater. Of these, 05 species were recorded as new species for
Vietnam, namely Elaphoidella nepalensis, Microcyclops rubellus, Paracyclops hirsutus, Microcyclops ceibaensis
and Schizopera samchunensi. Moreover, The results of correlation analysis using CCA model show that
environmental factors such as EC, TDS, altitude, SO,*, pH and NO," have an influence on the distribution
and density of Copepoda species in the research area.

Key word: Copepoda, Biodiversity, Groundwater, Quang Nam province.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

DANH GIA BIEN DONG KHOI LUGNG CHAT THAI NGUY HAI
TU HOAT DONG SAN XUAT CONG NGHIEP VA BE XUAT GIAI
PHAP NANG CAO HIEU QUA QUAN LY CHO TINH HAI DUGNG

Nguyén Thu Huyén, Truong Duc Canh, Phan Dic Nhan'

Toén Hoang HG >

TOM TAT

dién tt va do thi thong minh.

Cung v6i muc ting tong san phdm binh quan trén 11,8%/nam, chi s6 san xudt cong nghiép ting binh quan
trén 12% thi t6c do phat sinh chat thai nguy hai (CTNH) trén dia ban tinh Hai Duong cling tang 17 1an sau 10
niam. Do vay, vin dé quan ly chat thai néi chung va CTNH ndi riéng la mot thach thic cho cac don vi quan ly
nha nudc thudc tinh Hai Duong d€ duy tri dugc muc tiéu cua tinh, d6 1a: Phat trién nhanh va bén viing, toan
dién va gin v6i BVMT; quan tdm phét trién van hoéa va linh vuc xa hoi, ndng cao doi s6ng nhan dan. Bai bao
nay trinh bay két qua khao sat va danh gia hién trang phat sinh, thu gom CTNH trén dia ban tinh Hai Duong,
ti d6 dé€ xudt cac bién phap nang cao hiéu qua quan ly CTNH phu hgp vé6i dinh hudng phat trién chinh quyén

Tw khoa: Chdt thdi ran, chdt thdi ran xdy dung, qudn ly chdt thdi ran xdy dung, kinh t€ tudn hodn.
Nhan bai: 6/6/2022; Svia chita: 13/6/2022; Duyét dang: 16/6/2022.

1. Dt vin dé

Hai Duong la mot tinh thudc dong bang song Hong,
nam trong dia ban kinh t€ trong diém phia Bic (Ha
Noi - Hai Phong - Quang Ninh), vi vdy Hai Duong da
c6 nhiéu gidi phap chinh sach thu hut dau tu, phat trién
san xudt, kinh doanh; huy dong va sti dung hiéu qua cac
ngudn luc dau tu phat trién toan xa hoi. Trong thai gian
qua, san xudt cong nghiép cta tinh c6 téc do tang trudng
trung binh 12%/ndm, nhiéu san phdm quan trong, cha
luic tang cao so v6i ndm trudc, nhu: san phdm may trang
phuc tang 11,7%, than coc ting 20,1%, dién san xudt ting
51,4%, sat thép tang 21,3%,... Tinh dén ngay 27/11/2021,
tinh Hai Duong da cdp méi Gidy chiing nhan dang ky
dau tu cho 70 dy 4n trong nudc véi téng von ding ky
dat 12.590 ty dong (trong do c6 56 du an ngoai khu cong
nghiép (KCN), 14 du an trong KCN); biéu chinh 54 du
an vdi tong von tang thém dat 636,5 ty dong (52 du an
ngoai KCN va 2 du 4n trong KCN). D€ dap ting véi su
phét trién cong nghiép trén dia ban, trong ndm 2021 tinh
da phé duyét xay dung thém 4 KCN va trién khai thém 2
KCN mdi. Cac KCN phé duyét xay dung gom: An Phat 1
(180 ha), Phic Dién mé rong (214,6 ha), Gia Loc (197,94
ha), Kim Thanh (165 ha).

Su phat trién manh hoat dong cong nghiép ciing kéo
theo sy gia tang khdéi lugng CTNH phat sinh tii hoat
dong san xudt cong nghiép, day 1a mot thach thic cho
cac don vi quan ly nha nudc thudc tinh Hai Duong. Bai

'Dai hoc Tai nguyén va Moi trudng Ha Noi
2Dai hoc Kién Giang

bao trinh bay két qua khao sat va danh gia hién trang phat
sinh, thu gom CTNH trén dia ban tinh Hai Duong, tti d6
dé xuit cac bién phap nang cao hiéu qua quan ly CTNH
phu hgp véi dinh hudng phat trién chinh quyén dién tu
va do thi thong minh.

2. Hién trang bién dong CTNH trén dia ban tinh
Hai Duong ti hoat ddng san xuit cong nghiép

Tinh Hai Duong da xdc dinh muc tiéu phat trién
cong nghiép theo hudng tap trung vao cac nganh cong
nghiép co lgi thé, co gia tri ndi dia hoa cao nhu dién td,
vién thong, thép chit lugng cao, thép chuyén dung, 6 t6,
vat liéu xay dung mdi, cong nghé ché bién thuc phim,
phat trién cong nghé ho trg dong thoi duy tri cac nganh
nghé san xudt tiéu thu cong nghiép truyén théng cua
tinh. Vi viéc trién khai nhiéu gidi phap khuyén khich
dau tu, trong giai doan tli 2016 - 2020 da c6 7.660 doanh
nghiép thanh lap mdi, ting 10,2%/nam véi von dang ky
tang 21,8%/nam (Bang 1).

Trong s6 18 KCN da dugc phé duyét tai van ban s6
1156/TTg-KTN ngay 14/7/2014 ctua Tha tuéng Chinh
pht, hién da c6 10 KCN dugc thanh l4p (Bang 2). Bén
nay, trén dia ban tinh da c¢6 14 KCN dugc thanh lap véi
téng dién tich gan 3.000 ha véi 10 KCN da di vao hoat
dong véi gan 500 dy 4n dau tu nudc ngoai, véi téng von
dau tu 9,1 ty USD dén tli 26 quéc gia va vung lanh thg,
tap trung vao cac nganh nghé nhu sdn xuét cac san phdm
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A Hinh 1. Cdc KCN trén dia ban tinh Hdi Duong [3]

Bang 1. Thong tin vé€ cac don vi san xuit kinh doanh trén
dia ban tinh

Thong sd Nam

2017 2018 2019 2020
S6 doanh nghiép hoat| 7.427 | 8.208 | 8.981 | 9.687
dong
S6 lugng hop tac xa 470 458 437 426
S6 hi(jng ho c4 thé 116.242|113.304 | 115.257 {110.925
Chi s6 san xudt cong| 109,6 110 110,24 | 102,37
nghiép

Nguon [4]

cong nghé cao, san phdm dién va linh kién dién tt, 6 t0,
xi mang, san xudt sat thép, san xudt hang dét may, co khi
ché tao, thiét bi co khi chinh xac... Cac KCN nay déu da
c6 hé thong xt ly nude thai tap trung dat quy chuén ky
thudt moi truong.

Theo quy hoach cum cong nghiép (CCN) tinh Hai
Duong da dugc UBND tinh phé duyét thi Hai Duong sé
¢6 76 CCN, hién nay c6 53 CCN da c6 Quyét dinh thanh
lap (trong d6 c6 25 CCN c6 chu dau tu ha tdng) véi tong
dién tich dat theo phé duyét 1a 2.685.0219 ha, 33 CCN da
di vao hoat dong véi tong dién tich 1a 1.416 ha (dién tich
dat cong nghiép khoang 960 ha) va da thu hut dugc trén
300 dy an dau tu. Ty 1é ldp day binh quan ctia cac CCN
déu dat trén 62% nhung cong tac BVMT tai cac CCN
chua dugc dau tu thdéa déng, cu thé méi c6 4 CCN dugc
phé duyét Bao cao danh gia tac dong mdi trudng (Luong
bién, Van T6, Nhan Quyén, CCN dich vu thuong mai
Luong Dién), 11 CCN dugc phé duyét bé an BVMT chi
tiét (CCN Cém Thuogng, Nghia An, Ngii Hung, Ky Son,
Tan Déan, Hoang Tan, Vdn An 1, Vdn An 2, Quynh Phuc,
Cong Hoa, Cao An). Cac CCN da di vao hoat dong hau
hét chua c6 cht d4u tu kinh doanh co s& ha ting nén
chua c6 hé thong xt ly nudc thai tap trung, do dé cac co
sd trong CCN déu phai tu xti ly tai co s6 va thai ra muong
tiép nhan chung cta dia phuong, phan 16n cac CCN chua
dau tu hoan thién hé thong ha tdng, cu thé chi c6 CCN
Luong Dién xay dung xong hé thong duong giao thong,
cdp thoat nudc va hé thong xt ly nudc thai tap trung.

Cac KCN va CCN da gép phan quan trong vao viéc
thu hat nguoén von dau tu truc tiép til nudc ngoai (FDI).
Viéc phat trién cac khu, CCN goép phan hinh thanh va
phét trién cac dich vy hd trg doanh nghiép nhu dich vu
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Bang 2. Cac KCN - CCN dang hoat dong trén dia ban tinh
Hai Duong

TT | Tén KCN - CCN Dién tich (ha) Tylé
Theo quy | Pit cong ldp ddy
hoach chi | nghiép da (%)

tiét dugc ban
giao
1 | Nam Séch 62,42 48,08 100
2 | Phuc bién 82,88 61,25 100
3 | Phu Théi 56,7 41,60 96,42
4 | Tan Trudng 198,06 133,26 100
5 |PbaiAnvabai An| 324,98 232,74 80,83
maé rong
6 | Ky thuat cao An| 46,4 30,99 48,6
Phat
Lai Vu 212,89 152,5 90,59
Lai Cach 135,42 60,3 32,84
Cong Hoa 201,23 145,54 53,55
10 |Cdm Dién -| 149,23 110,43 97,37
Luong Dién
Tdng 1.470,21 1.016,69 81,57
Nguon [5]

tin dung - ngan hang, dich vu buu chinh vién thong, dich
vu nudc, dién, dich vu logicstic... Tuy nhién, phan lén
cac doanh nghiép trong tinh (nhat la doanh nghi¢p noi
dia) van st dung cong nghé tut hiu so vdi thé gidi, viéc
chuyén ddi cong nghé thuc hién cham do han ché vé von,
néng luc tai chinh [6]. Ngoai ra, qua trinh canh tranh thu
hat cdc ngudn von da dit nhe cc tiéu chuén moi trudng
va quy chuén vé cong nghé ciing chua dugc sat sao.

3. Thuc trang quan ly nha nuéc CTNH tii hoat ddng
san xudt cong nghiép trén dia ban tinh Hai Duong

Hién nay, hoat dong quan ly nha nuéc vé TN&MT
trén dia ban tinh Hai Duong lién tuc dugc UBND tinh ra
soat va kién toan doi ngii nham dap ting yéu cau quén ly
ctia nganh TN&MT trong giai doan mdi, theo huéng hod
trg va khuyén khich doanh nghiép dau tu. Nam 2021, trén
dia ban tinh ¢6 275 can bd cong chiic, vién chic thuc hién
lam céng tac quan ly nha nuéc vé BVMT, trong do6 cap
tinh la 13 nguoi, cap huyén la 25 ngudi (phong TN&MT
ctia 12 huyén, thi x3, thanh phd, méi phong dacotii 1 -2
can b tot nghiép dai hoc chuyén nganh moi truong dé
theo doi vé linh vic mdi trudng) va tai cap x3, can bo
kiém nhiém cong tdc moéi trudng la 235 ngudsi (phong
bia chinh - xay dung - moéi truong thudéc UBND céc x3,
phuong, thi trdn c6 1 can bo kiém nhiém vé linh viic moi
truong), ngoai ra s lugng can bd quan ly chuyén trach
modi trudng tai Ban quan ly KCN la 3 nhén vién. Hang
nam, chi ngan sach cho hoat dong BVMT dat 3,48% t6ng
chi ngan sach. Hoat dong quan ly nha nuéc vé CTNH tai
tinh dugc thé hién nhu so d6 Hinh 2. Trong d6, UBND
tinh Hai Duong la dai dién cho quan ly nha nudc trong
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A Hinh 2. S0 d6 qudn ly nha nuéc vé CTNH

hoat dong quan ly cac doanh nghiép toan dién tui khi dau
tu dén khi doanh nghiép di vao van hanh. Tuy nhién, véi
cac doanh nghiép lam dich vu thu gom xt ly CTNH thi
can dugc cap gidy phép tii BO TN&MT.

S& TN&MT la co quan giup viéc cho UBND tinh
quan ly moéi trudng. Ngoai ra, Ban quan ly cac KCN ho
trg trong viéc quan ly cac doanh nghiép. S6 Cong Thuong
quan ly doanh nghiép thong qua nhiém vu quan ly hoat
dong an toan trong san xuat, ciing nhu phong ngtia su c6
tai nan vé héa chat.

Theo s6 liéu tdng hgp ctia S& TN&MT tinh Hai
Duong, trong vong 10 ndm tit 2011 - 2021, s6 lugng s6
chti nguén thai trén dia ban tinh da tang 2,5 lan trong khi
khoi lugng CTNH theo dang ky ting 17,2 1an (Hinh 3).
Day 1a hé qua cta su phat trién cong nghiép trén dia ban,
diéu nay gay ap luc 16n nén viéc hoan thanh muc tiéu
phat trién bén viing cta tinh.

Lugng CTNH phat sinh cht yéu la chat thai tit cac
0 sG co khi, ma, tdy riia bé mat, dét nhudm, dién ti, sin
xudt khung nhom,... trong d6 lugng chit thai 16n nhat
tap trung ti hoat dong ctia Cong ty C6 phan thép Hoa
Phat (chiém 35% tong lugng phat sinh). Vi khoi lugng
phat sinh CTNH gia ting theo thoi gian, cung véi khoi
lugng chat thai cac doanh nghiép tu xt ly ciing tang theo
(Hinh 3), cac doanh nghiép tu xt ly thuong la tan dung
160 nung trong diy chuyén xu ly dé thiéu dét chét thai
phat sinh, gom c6 cac don vi san xuat xi mang, thép. Vi
du nhu Hoa Phat, médc du 1a doanh nghiép c6 ty 1é phat
sinh chat thai 16n nhung day ciing 1a mot doanh nghiép
6 ty 1é tu xtt Iy CTNH cao nhat (99,6%). Hién nay, tinh
Hai Duong da ban hanh chinh sach khuyén khich cac t6
chtic, ca nhan dau tu cac du an vé thu gom, van chuyén,
xt ly chat thai; dy dn san xudt cdc san phdm than thién
v6i moi trudng,... va tam diing thu hut ddu tu cac du an
c6 nguy co gay 6 nhiém mai trudng cao nhu dét nhudm,
san xudt hoa chat, pin, c quy...

Theo téng hgp bdo cido quin Iy CTNH nam 2021,
hién dang c6 18 don vi trén dia ban tinh Hai Duong dugc
cdp gidy phép tham gia thu gom, van chuyén va xt ly
CTNH. Trong d6 c6 7 doanh nghi¢p dugc B TN&MT
cdp gidy phép xti ly CTNH: Cong ty TNHH San xudt,

A Hinh 3. Bién dong s6 lugng s6 chil ngudn thdi va khoi lugng
CTNH trén dia ban

Dich vy, Thuong mai Mo6i trudng xanh (c6 2 co s6); Cong
ty C6 phan Tap doan Thanh Cong; Cong ty C6 phan Moi
truong xanh Minh Phuc; Cong ty C6 phan Méi trudng
An Sinh; Cong ty TNHH SAEHAN GREEN VINA (chi
xt ly than hoat tinh da qua st dung hdp phu dung moi
htiu co); Cong ty TNHH Khai thac, Ché bién, Xuit nhap
khiu khoang san Viét Nam (xt ly bui 10 luyén thép va
bun thiy luyén kém) va Cong ty C6 phdn Phat trién
Cong nghé TN&MT.

Theo thong tin khao sit, vdn dé chinh trong quan
ly CTNH tai tinh Hai Duong la viéc trao d6i va quan ly
thong tin. Tai cdc doanh nghiép nho, viéc han ché thong
tin vé cach nhén biét cac yéu t6 nguy hai dan dén thuc
hién 14y mau, phén tich xac dinh CTNH theo ngudng
CTNH ctia cac chtt ngudn thai con nhiéu han ché dan
dén viéc ké khai dang ky chua chinh xac cac loai CTNH
va bao cdo chua day du cac loai chét thai (nguy hai, thong
thuong) phat sinh va quan ly tai co s6. Tai cac co s¢ da
thuc hién day du bao cao thi s6 liéu tai co quan quan ly
nha nudc cap nhit chdm va chua déap ting dugc yéu cau
thuc tién dat ra. Hoat dong quan ly di liéu chua thuc
hién dugc thu thap va phén tich di liéu toan dién, theo
thoi gian thuc, day chinh la co s¢ dé€ dua ra cac quyét dinh
quan ly va ting pho su ¢6 mdt cach nhanh nhay hon. Mac
du Chuong trinh Dy é4n quén ly nha nudc cép tinh tai
Viét Nam - tinh Hai Duong (Du an VPEG) da x4y dung
co s& dii liéu vé ngudn thai trén phan mém quan ly 6
nhiém céng nghiép nhim quan ly ngudn thai cta cac
doanh nghiép c6 hoat ddng san xudt nhung cac co so'y té,
san xudt quy mo6 nho khong khai bao trong hé thong nay.
Dbon vi quan ly sever 1a Trung tam Cong nghé thong tin -
S& Khoa hoc va Cong nghé nén S6 TN&MT Hai Duong
chua cht dong vé may cht va dudng truyén, gay kho
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A Hinh 4. Khoéi lugng phdt sinh va chuyén giao cho cdc don
vixi ly
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¢ Moi truong

khédn cho viéc quan ly thong tin. Ngoai ra, Dy an dugc
trién khai tit ndm 2013, phdn mém quan ly thoi ky nay
chua dugc xay dung dé két n6i va chia sé véi cac co s¢ di
liéu khac. Pac biét, véi cac don vi van chuyén CTNH hién
dugc yéu ciu bat budc gan GPS d€ quan ly hanh trinh, thi
viéc quan ly méi chi diing & muic theo doi duong di chu
chua thuc hién gidm sat quan ly tong thé két hgp véi ting
phé su c6. Nhu véy, co6 thé thdy, viéc quan ly thong tin vé
hoat dong phat sinh, luu git, van chuyén va xti ly CTNH
tai tinh Hai Duong hién nay thiéu tinh két noi gitia cac
doanh nghiép, nha quan ly, khong con phu hgp véi su
phat trién kinh té€ va khoa hoc ky thuat hién nay. Vi vay,
yéu cu dat ra 1a can cd su chuyén déi s6 ngay trong hoat
dong quan ly CTNH noi riéng va quan ly moéi tridng noi
chung cho tinh.

4. Giai phap ing dung cong nghé thong tin vao hoat
dong quan ly moi truong

Viéc thu gom, phén loai, xt ly, d6ng goi, van chuyén
valuu giti cac d6i tugng nguy hai tii cdc hoat dong thuong
mai, ciing nhu phan phoéi ching dén cac co s6 xt Iy cu
thé, tao thanh dong vat chat dugc goila CTNH “Logistics
ngugc” (Reverse Logistics). Va cling tuong tu nhu cac hé
thong logistics khac, tai cac doanh nghiép, viéc xem xét
va toi uu hda cac bién s (viability) va dii liéu (data) 6 moi
quy trinh ctia chubi cin phai dugc xem xét rd rang dé
dam béo t6i uu héa hoat dong, vi viy cac doanh nghiép
lam dich vu thu gom CTNH hién chi dugc cung cip s6
liéu vé€ nhu cau bing cach thu cdng dan t6i chi phi cho
dich vu con cao. Do do, viéc tiép can dugc thong tin theo
thoi gian thuc sé ho trg doanh nghiép trong viéc giam bét
chi phi cling nhu gidm bét tiéu hao nang lugng cho hoat
dong thu gom. Ngoai ra, véi don vi quan ly nha nudc vé
moi trudng, viéc cdp nhat s6 liéu theo thai gian thuc ciing
sé gitp cho viéc ra quyét dinh khi xdy ra sy ¢6 nhanh hon
(Hinh 5).

Nhu vay, tinh Hai Duong dang trong tién trinh xay
dung chinh quyén dién tl ciing can xay dung mot hé
théng quan ly CTNH hoan chinh dya trén thoi gian thuc
bao gom: xay dung co s& dii liéu nén, cac hé thong giam
sat theo thoi gian thuc, cc chiic nang quan ly tai co s&
phat sinh cling nhu quan ly nha nudc. Trong hé thong
nay, co s ha tang di liéu la nén tang dé€ ca hé thong van
hanh, cac thong tin cdn dugc thu thip ngoai thong tin vé
cac don vi tryc tiép ndm trong hé théng quan ly CTNH

A Hinh 5. H¢ thong qudn ly CTNH theo thdi gian thiic
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thi cac thong tin vé€ co sd ha tang do thi, cac vi tri khu dan
cu, thong tin khong gian cong cong, diéu kién moi truong
tu nhién ctia khu vuc nhu cay xanh, thy vuc, co s6 y té,
gido duc... doi hoi phai dugc cung cap ngay lap ttc. Viéc
thu thap, chia sé, xti Iy va phan tich di liéu la yéu t6 quan
trong, cho phép cac nha quan ly, cung cdp dich vu nang
cao hiéu qua ctia hé thong thu gom xt Iy, h6 trg cong tac
bao vé stic khoe, cttu ho ctiu nan khi c6 su ¢6... GIS hoat
dong nhu mot hé thong chung d€ quan ly di liéu khong
gian, c6 kha niang két hgp véi nhiéu loai hinh cdng nghé,
phén tich va gan két thong tin bang cic mang ludi cam
bién tién tién nham tang cudng kha nang gidm sat giao
thdng, co s¢ ha tdng, mdi truong ctia cac do thi.

Bén canh d¢, viéc xay dung hé thong quan ly chat thai
dya trén thoi gian thuc sé con yéu cau nén tang bao mat
hé thong, co so dii liéu, cac hoat dong quan ly va giam
sat thoi gian thuc. Mot hé thong kiém sodt theo thai gian
thuc dugc xay dung dé€ thu thap va truyén dii liéu cho cac
hoat dong quan ly CTNH ngay ti khi n6 phat sinh dén
khi xt ly, c6 kha nang phat hién cac vi pham vé d6 thai
hodc xti ly dya trén IoT thong qua cac cam bién, thiét bi
GPS va modul camera két hop véi bo dinh tuyén wifl.
Cac thiét bi nay sé truyén di liéu dén trung tam thu thap
dit liéu 16n, noi co quan quan ly chét thai c¢é thé truy cap
dé thuc hién cic hoat dong ra quyét dinh, bao gdm dua
ra cac bién phap ting pho ngay lap ttic véi cac trudng hop
6 su ¢d, ra quyét dinh xt phat véi trudng hgp vi pham.
Viéc ting dung h¢ thong nay sé lam ting hiéu qua quan ly
CTNH nhung khong lam gia ting nhan luc quan ly, diéu
nay kha phu hop véi xu thé xay dung cic do thi thong
minh, phtt hgp véi yéu ciu vé giam bién ché trong cac co
quan quan ly nha nuéc. Ngoai ra, theo Luat BVMT ndm
2020 da bo sung “cong dong dan cu” vao pham vi diéu
chinh va déi tugng 4p dung nhim khéng dinh vi tri, vai
tro ctia nhdm déi tugng quan trong nay trong cong tac
BVMT ciing nhu thuc hién mot trong nhiing muc tiéu
xuyén suot ctia Luat la bao vé stic khde nguoi dan, dam
bao nguoi dan dugc song trong mai trudng trong lanh.
Luét da bd sung quy dinh thiét lap hé thong truc tuyén
ti€p nhan, xt ly, tra 16i phan anh, kién nghi, tham vin
ctia t6 chtic, cd nhéan va cong dong dan cu vé BVMT, qua
do gitip cong dong dan cu c6 thé tham gia giam sat hoat
dong BVMT thong qua cong nghé thong tin. Vi véy, viéc
x4y dung hé thong quan Iy CTNH ciing gép phén hé trg
cho nguoi dan thong qua viéc stt dung cdc phan mém
tng dung.

5. Két luan

Cung v6i muc ting tong san phdm binh quén trén
11,8%/ndm, chi s6 san xudt cong nghiép tang binh quan
trén 12% thi t6c do phat sinh CTNH trén dia ban tinh
Hai Duong cling tang 17 lan sau 10 nam. Lugng CTNH
phat sinh manh gay nhiéu kho khén trong céng tac quan
ly mdi truong ctia tinh. Cac van dé con ton tai trong hoat
dong quan ly nha nudc vé CTNH la viéc trao ddi va quan
ly thong tin. D€ nang cao hiéu qua quan ly CTNH, cin
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A Hinh 6. Cdc thanh phdn chinh trong hé thong qudn 1y
CTNH theo thdi gian thuc
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VA UNG DUNG CONG NGHE &F

c6 chién lugc xay dung mot hé thong quan ly CTNH
trén co s xay dung chinh quyén dién tti va d6 thi thong
minh. Hé thong quan ly can c6 tinh cip nhat, bao mét
nhung van phai dam béo sy tuong tac theo doi ctia cong
dong va ngudi quan ly d€ dam bao viéc ra quyét dinh
chinh xdc, nang cao nang luc giam sait CTNH ngay tu
khi phat sinh. Viéc ting cuong ting dung thém cong
nghé thong tin trong hoat dong quan ly dé c6 thé nang
cao hiéu qua giam sat nhung khong gia ting qua 16n yéu
c4u v€ nhan lucm

4. Tong cuc Thong ké https://www.gso.gov.vn/

5. UBND tinh Hdi Duong, Dé dn diéu chinh bd sung quy
hoach phdt trién cdc KCN tinh Hdi Duong dén nam 2020,
dinh hudng dén ndam 2025.

6. UBND tinh Hdi Duiong, 2020, Dé dn phdt trién cong nghiép
hé trg Hdi Duong.

7. 86 TNHMT Hdi Duong, Coéng vin s6 409/STNMT-
CCBVMT ngay 9 thdng 3 ndm 2021 vé két qud ty ddanh
gid thyic hién cdc chi s6 méi tridng 2020.

FOR HAI DUONG

ABSTRACT

human resource requirements.

RESEARCH ON CHANGES IN HAZARDOUS WASTE AMOUNT FROM
INDUSTRIAL ACTIVITIES AND PROPOSE MEASURES TO IMPROVE
MANAGEMENT EFFICIENCY BASED ON SMART CITY FOUNDATION

Nguyen Thu Huyen, Truong Duc Canh, Phan Duc Nhan

Hanoi University of Natural Resources and Environment

Along with the increase in average gross product (over 11.8%/year) and average industrial index (over 12%),
the rate of hazardous waste generation in Hai Duong province also increased 17 times after 10 years. With the
strong development of industrial activities, the amount of hazardous waste arising from the industrial production
activities has also increased, therefore, the management of waste in general and hazardous waste in particular is
a challenge for state management units in Hai Duong province to maintain the province’s goal: Rapid economic
development goes hand in hand with sustainability, comprehensiveness and environmental protection; paying
attention to cultural and social development, improve people's living standards. This article presents the results
of survey and assessment of the current situation of hazardous waste generation and collection in Hai Duong
province, thereby proposing measures to improve the efficiency of hazardous waste management in line with the
development orientation of e-government and smart cities. The main problem remaining in the state management
of hazardous waste is from the exchange and management of information. To improve the efficiency of hazardous
waste management, it is necessary to have a strategy to build a hazardous waste management system on the basis
of building e-government and smart cities. The management system needs to be updated and secure, but it still
has to ensure the interaction of the community and managers to ensure accurate decision-making, improve the
monitoring capacity of hazardous waste immediately. Since its inception, the application of information technology
has been increased in management activities to improve monitoring efficiency, but without too much increase in

Key words: Solid waste, construction solid waste, construction solid waste management, circular economy.

Ton Hoang Ho
Kien Giang University
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¢ Méi trusng

NGHIEN CUU PHUONG PHAP TiNH TOAN HIEU QUA
TUONG CHONG ON TREN CAO TOC TRONG GIAI DOAN

VAN HANH

Lé Xuan Thai'
Nguyén Pinh 2
Bui Thi Cam Tu?

TOM TAT

Bai viét trinh bay két qua tinh todn so b hiéu qua ctia tuong chéng 6n chiéu cao 2m, 3m va 4m (tinh tu
mat dudng) trén cao téc doan Phap Vén - Cau Gié bang phuong phap M6 hinh AS] Model 2003. Két qua cho
thdy tinh trang 6 nhiém tiéng 6n da xuat hién trong giai doan hién nay. Khi st dung tudng chéng 6n cao 2m,
muic 6n tai tAng 3 cac khu dan cu (KDC) doc tuyén [ndm ngoai ranh giai phong mat bang (cach tim dudng >
34m vé phia phai tuyén va > 32,8m vé phia trai tuyén)] déu x4p xi hodc nam trong han cho phép. Khi st dung
tudng chdng 6n cao 3m, muc 6n tai cac khu dan cu doc tuyén ndm trong gisi han cho phép (70dBA). Khi st
dung tuong chong 6n cao 4m, hiéu qua giam 6n dén cac doi tugng nay tang thém 1+ 2,4dBA.

T khoa: Cao tdc, tiéng on, tudng chdng on, gidm thiéu tiéng on.

Nhan bai: 6/6/2022; Siia chiia: 13/6/2022; Duyét ddng: 16/6/2022.

1. M6 dau

Biic tudng chan tiéng On, la cac cdu trac bén
ngoai dugc thiét ké dé bao vé cac khu vuc nhay cam,
hodc khu vuc dong dan cu khoi 6 nhiém tiéng oOn.
Day la phuong phap hiéu qua nhit d€ giam cac nguén
tiéng 6n dudng bo, dudng cao téc, dudng sit va tiéng
On céng nghiép nham gidm 6 nhiém 4m thanh va moi
truong. Do6i véi duong cao toc, viée lap tudng chong
On, v6i muc dich nham giam thiéu tiéng 6n tii dong xe
van hanh trén duong lan truyén ra khu vic xung quanh
va KDC sinh s6ng ngay canh dudng cao toc.

Trong giai doan van hanh, tiéng 6n phat sinh ti cac
phuong tién giao thong khi chay trén dudng thuong
khong 6n dinh (thay d6i rdt nhanh theo thoi gian) va
phu thudc vao rat nhiéu yéu t6 nhu luu lugng xe, loai
xe, dac diém dudng va dia hinh xung quanh... Vi vay,
phuong phap thuong dung hién nay tinh toan tri s6
muc On tuong duong trung binh tich phan trong mot
khoang thdi gian d€ danh gia muc 6n ngudén dang
tuyén tii dong xe vao gid cao diém.

2. Phuong phap tinh toan

Hién nay trén thé gi6i c6 nhiéu phuong phap va
cong thtic tinh toan hiéu qua chong 6n, déi véi bai
bao nay chung toi sti dung Mo hinh (phan mém) AS]
Model 2003 (ban dung cho nghién ctiu) dé tinh toan.

Mo hinh ASJ Model 2003 dugc stt dung d€ du bao
muc 6n tuong duong (Leq) trung binh trong 1 gio

! Trudng Dai hoc Cong nghé Giao thong vin tdi

(dBA) tai céc vi tri nhay cam doc tuyén. M6 hinh nay
dugc phat trién bsi “Acoustic Society of Japan” (AS])
va dang dugc st dung rong rai tai Nhat Ban. Phuong
phap tinh cia mo hinh AS] Model 2003 dugc trinh bay
dudi day.

- Phuong phap du dodan va cong thiic tinh:

Mtic 6n do mét phuong tién giao thong gy ra dugc
tinh theo cong thtic sau:

| o Ol
LAE:IOIg(TZIO Atij
i=1

Trong do:

L,.: Mtc 6n trung binh phét sinh tit mét phuong
tién giao thong trong mot thai gian nhat dinh

At: khodng thoi gian tinh L, |

Li: muc 6n ngudn trong thai gian At

Miic 6n tuong duong trung binh ctua dong xe dugc
tinh theo cong thtic sau:

Leq=L, +101gN -101g (T/t)

Trong do :

N: Luu lugng xe

Leq: Mtc 6n tuong duong trung binh, dBA

T, t,: thoi gian tinh theo s (t, =1s)

Qua trinh tinh toan da dugc lap trinh hoa.

Chuong trinh tinh mtc 6n da dugc lap trinh hoa
trén mdy tinh.

2 Trung tdm Moi trudng, Tong Cong ty Tu vdn thiét ké GTVT - CTCP (TEDI)

3 Vién Dja ly nhan vin - Vién Han ldm Khoa hoc xd héi Viét Nam
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Cong suat dugc tinh theo cong thtic sau, 4p dung
cho dong xe lién tuc, van téc 6n dinh tti 40 + 140km/h):

L, ,= 46,7 + 30log, 'V (Cho xe nho nhu xe mady, xe

A WA
0 tO con);

L,,= 53,2 + 30log, V (Cho xe 16n nhu xe buyt, xe
tai);

V:1a téc do xe.

- Hé s6 dau vao ctia Model

+ Luu lugng xe du bao vao nam 2035 trong gi¢ cao
diém (Bang 1);

+ T6c d6 dong xe du bao trong gi¢ cao diém
(Bang 2).

+ Cac thong tin vé két ciu; ban vé mat cat ngang dién
hinh ctia tuyén dudng cao t6c Phap Van - Cau Gié.

Trinh ty dy doan cia md hinh AS] Model 2003 ap
dung cho tuyén cao téc nhu sau:

o bl e BTy a SR |

: 1 ;

Whilp cdes deem e ehibe |
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3. Tinh toan hiéu qua chdng 6n cho doan cao toc
Phap Van - Cau Gié

3.1. Pham vi tinh todn

biém dau: Km182+300, tai vi tri nut giao Phap Véan
giao gitia dudng Phap Van - Cau Gié véi dudng Vanh
dai 3 cia Ha Noi.

biém cudi: Km211+256 (tai km211+000 cua tuyén
cao toc Cau Gié - Ninh Binh).

Téng chiéu dai: Khoang 29km.

3.2. Quy mé tiéu chudn thiét ké

Cin ct Quyét dinh s6 3086/QD-BGTVT ngay
4/10/2013 cta Bo Giao thong van tdi, tuyén duong
Phap Van - Cau Gié dugc thiét ké nhu sau:

- Tuyén chinh: Pudng cao téc van téc 100 km/h
theo tiéu chuin dudng cao t6c TCVN5729-2012 (c6
cham chudc tinh khong diing dudi cau vugt dudng cao
toc va chiéu dai doc doc theo TCVN5729-1997).

- buong gom: Puong cdp VI dong bang, van téc 30
km/h theo tiéu chuédn TCVN 4054:2005.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

- Quy m6 mét cat ngang:

* Tuyén chinh:

Hang muc

Ky hiéu

Gia tri

6 lan xe co gioi

Bé rong mét duong gom | B

matcg

6x3,75m =22,5m

Bé rong lan ding xe|B . 2x3,0m =6,0m
khin cdp
B¢ rong gidi phan cich | B _ = 2,0m
gitia
B rong gidi an toan gitia | B, 2x0,75m = 1,5m
Bé rong 1€ dit B, 2x0,75m = 1,5m
* Dudng gom:
Quy mo6 mat cat ngang theo tiéu chudn duong cip
VI dong bang:
Hang muc Ky hiéu Gia tri
Bé rong nén dudng B... =6,5m
Bé rong mit dudng B . =3,5m
Bé rong 1€ dit B, =2x1,5m

3.3. Dy bdo luu lugng giao thong dén nam 2035

trén tuyén

Két qua du bao dugc thé & Bang 1:

Bang 1. Du béao luu lugng giao thong

Poan Loai xe Nam 2035
Cao téc | Pudng Tdng
gom
Luu lugng xe/ ngay dém (xe/ ngay dém)
Phap |Xe may - 5279 5279
Van + [Xe con 34330 - 34330
Thudng Iy ™ 1hach| 3557 - 3557
Tin nho
Xe khéch 16n 10854 - 10854
Xe tai nho 8582 - 8582
Xe tai trung 5971 - 5971
Xe tai 3 truc 5321 - 5321
Xe tii > 3 6243 - 6243
truc
Tdéng 74858 5279 80137
Thuong | Xe may - 8022 8022
Tin + | Xe con 33436 - 33436
Van  Ixe ™ khach| 3483 - 3483
biém nhd
Xe khéch 16n 7271 - 7271
Xe tdi nho 8359 - 8359
Xe tai trung 5088 - 5088
Xe tai 3 truc 3928 - 3928
Xe tii > 3 4807 - 4807
truc
Tdng 66372 8022 74394
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Luu lugng xe gi¢ cao diém - phan theo miic 6n (xe/ h)
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Doan Loai xe Nam 2035 Poan Loai xe Nim 2035
Cao tdc | Duong Tong Caotéc | Duong Tdng
gom gom
Van |Xe may - 8022 8022 Phap |Xenhd 2746 211 2957
Dié’l}l Xe con 28219 - 28219 Véan + | Xelén 3243 0 3243
*Cau Ixe  khach| 2940 - 2940 Thudng | rgng 5989 211 6200
Gi€ | he Tin
Xe khachI6n | 6136 - 6136 T%‘,i“’r}g Xenho 2675 321 2996
Xe tai nho 7055 - 7055 Van | Relon 2636 0 2636
Xetditrung | 4294 - 4294 bitm | 1078 5311 321 5632
Xe tai 3 truc 3315 - 3315 Van |Xenhd 2258 321 2579
Xe tai > 3 4057 - 4057 bifm |Xel6n 2224 0 2224
ruc = Cau Irgng 4482 321 4803
Tong 56016 8022 64038 Gié
Luu lugng xe gio cao diém tit 06h + 08h va 16 + 18h (xe/ Ghi chii: .
h) (1) Xe nhé = xe mdy/2 + xe con. (Nguon:
Phip | Xe méy 0 10 i 353? Pham Ngoc Dang (2003), “Méi trudng khong khi”, trang
Van + ’ 5 .
Thudn Xe con 2746 0 2746 - Ngb Quang Dy, Vii Vin Khodt, Nguyén Tudn Kiét
Tin 8 |Xe khdch 285 0 285 (2018)“Tap chi Giao thong s6 05/2018. Muc Khoa hoc Coéng
nho nghé. Nghién ciiu xdc dinh do o0n ciia xe mo té hai banh khi
Xe khéich 16n 868 0 868 chuyén dong trén dudng bé tong nhya tai khu vyc Ha Noi”,
Xe tai nho 687 0 687 trang 77: & vdn téc V=10 + 40km/h, LWA Wave RSX =
Xe tai trung 478 0 478 38,8+5,94lgV, LWA Vespa Lx12§ = 38,9+5,95lgV)
Xe tai 3 truc 16 0 16 (2) Xe I6n = xe khaAch + )‘ce tdi ] , .
e @ 3 2199 0 2199 (3) Luu lugng xe trén dudng gom ndm 2018 dugc tinh bdng
¢ ftai > 88 = 91% so véi niim 2020
tnjc Ngudn dii liéu: Két qud dy bdo cia Tong Cong ty TVTK
Thudng | Xe may 0 642 642
Tin+ |Xe con 2675 0 2675 Béang 2. Vén tdc dong xe du bdo trong gio cao diém
Van 5, Kkhach 279 0 279 Poan Pon Nam 2035
biém | 14 Vi | Cao téc | Pudng gom
Xe khach l6n 582 0 582 Phép Van + Thudng Tin | km/h 70 40
Xe tai nho 669 0 669 Thudng Tin + Van Diém | km/h 70 40
Xe tdi trung 407 0 407 Van Diém + Cu Gié km/h 70 40
Xe tai 3 truc 314 0 314 Nguon dit liéu: Két qud dy bdo ctia Tong Cong ty TVIK
Xe tii > 3| 385 0 385 GTVT - CTCP (TEDI)
truc 3.4. Dy bdo mifc 6n vao ndm 2035
Tong, >311 642 5953 Khu dan cu doc tuyén Dy an [ndm ngoai ranh giai
Van | Xe may 0 642 642 phéng mit bang (cach tim dudng > 34m vé phia phai
Plein Xe con 2258 0 2258 tuyén va > 32,8m vé phia trédi tuyén)] cht yéu sinh sdng
TCSE}H Xe  khéch 235 0 235 trong cac can nha tii 1 dén 3 tang. Két qua tinh mtic 6n
¢ |nho trong giai doan khai thac dén cac d6i tugng nay dugc
Xe khich 16n 491 0 491 thé thién trong bang dudi. Két qua du bdo dugc so sanh
Xe tai nho 564 0 564 v6i QCVN 26:2010/BTNMT, gidi han 6n cho phép véi
Xe tai trung 344 0 344 khu vyc thong thuong vao ban ngay la 70dBA.
Xe tai 3 truc 265 0 265 Minh hoa vé du bao mtic 6n phat sinh tit hoat dong
Xe i > 3 325 0 325 cua dér{g xe trong giai doan van hanh dugc trinh bay
truc trong Bang 3.
Téng 4482 642 5124 Gia tri dugc danh ddu: Mtc 6n vugt gi6i han cho

phép (GHCP) theo QCVN 26:2010 (70dBA)

KDC doc tuyén Du an cht yéu sinh séng trong cac
can nha ti 1 dén 3 tang; so sanh két qua du bdo véi



Bang 3. Du bao mutc dn tii vin hanh dong xe

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Chiéu | Ting Muic 6n theo khoang cach @ (dBA)
cao @ Nam 2035 (bén trai tuyén) Nam 2035 (bén phai tuyén)
50m | 35m | 25m | 20m | 17m | om | om [ 17m | 20m | 25m | 35m | 50m
I. Doan Phap Van + Thuong Tin

7,5m 3 68,9 70,2 71,2 71,7 72,1 74,3 | 74,1 71,9 71,5 71 70,1 68,9
6m 68,2 69,4 70,4 70,9 71,3 | 74,1 | 73,7 71 70,7 70,2 69,3 68,2
4,5m 2 67,5 68,5 69,3 69,8 70,1 72,6 | 71,8 | 69,8 69,5 69,1 68,4 67,5
3m 66,6 67,4 68 68,4 68,6 | 70,1 | 69,2 | 68,3 68,1 67,9 67,4 66,7
1,5m 1 65,8 66,4 66,8 67 67,2 | 67,7 | 66,9 | 66,6 66,5 66,4 66,1 65,7

II. Poan Thudng Tin + Van Piém

7,5m 3 68,1 69,4 70,4 71 71,3 73,6 | 734 | 71,1 70,8 70,2 69,3 68,1
6m 67,5 68,6 69,6 70,2 70,6 | 73,4 73 70,3 69,9 69,4 68,5 67,4
4,5m 2 66,7 67,7 68,5 69 69,3 | 71,9 | 71,1 69 68,7 68,3 67,6 66,7
3m 65,9 66,7 67,3 67,7 67,9 | 69,5 | 68,6 | 67,6 67,4 67,1 66,6 65,9
1,5m 1 65,1 65,7 66,1 66,3 66,5 | 67,2 | 66,5 | 65,9 65,8 65,7 65,4 65

III. Poan Van Piém + Ciu Gié

7,5m 3 67,4 68,7 69,7 70,3 70,6 | 72,9 | 72,7 | 70,4 70,1 69,5 68,6 67,4
6m 66,7 67,9 68,9 69,5 69,9 | 72,7 | 72,3 | 69,6 69,2 68,7 67,8 66,7
4,5m 2 66 67 67,8 68,3 68,6 | 71,2 | 70,4 | 68,3 68 67,6 66,9 66
3m 65,2 66 66,6 66,9 67,2 | 68,9 | 67,9 | 66,9 66,7 66,4 65,9 65,2
1,5m 1 64,4 65 65,4 65,6 65,8 | 66,6 | 659 | 65,2 65,1 65 64,7 64,3

Ghi chu:

(1) Khodng cdch tinh tif ranh GPMB sang hai bén (ranh GPMB cdch tim dudng 34m vé phia phdi tuyén

va 32,8m vé phia trdi tuyén).
(2) Do cao tir mat dat

GHCP theo QCVN 26/2010/BTNMT - Quy chuén ky
thuédt qudc gia vé tiéng 6n, muc 70dBA vao ban ngay,
thdy rang vao gid cao diém (truong hgp muc 6n cao):

- Mitic 6n tac dong dén nguadi dan sinh song tai tang
1 (1,5m) cac cdn nha gan nhét (ndm sat ranh giai phong
mat bang) thdp hon GHCP do ting nay nam thdp hon
dang ké so v6i mit duong (mat dudng cao t6c cao hon
so v6i mat dat xung quanh tai khu dan cu khoang ti
3,7 + 4,1m);

- Ngudi dan sinh song tai cac tang nha thi 2 (4,5m)
va tang thi 3 (7,5m) cac cdn nha nay sé bi anh hudng bai

Béang 5. Du bao muic dn sau khi lip tudng chdng 6n cao 2m

tiéng 6n véi mic on vugt GHCP t6i da 4,3dBA (doan
Phap Van + Thudng Tin); 3,6dBA (doan Thudng Tin +
Van Diém) va 2,9dBA (doan Van Diém + Ciu Gié).

4. Bién phap giam thiéu tic dong cua tiéng on
trong giai doan van hanh

4.1. Déi véi cdc cin nha thdp ting
Viéc lap dit tudng chdng 6n chiéu cao 2m, 3m va
4m (tinh tu mat dudng) & vai dudng cao téc, nhaim
giam thiéu mdc 6n lan truyén ti duong sang cac doi
tugng hai bén dudong. Két qua du bao dugc trinh bay
tai Bang 5,6,7.

Chiéu | Tang Miic 6n theo khoang cach (1) (dBA)
cao (2) Nam 2035 (bén trai tuyén) Niam 2035 (bén phai tuyén)
50m | 35m | 25m | 20m | 17m | Om Om | 17m | 20m | 25m | 35m | 50m
I. Poan Phap Van + Thuong Tin
7,5m 3 62,4 63,6 64,6 65,3 65,7 69,7 69 65,8 65,4 64,8 63,9 62,7
6m 61,8 62,8 63,6 64,1 64,4 67 66,5 64,4 64,1 63,6 62,9 62
4,5m 2 61,1 62 62,7 63,1 63,3 65,3 64,9 63,2 63 62,7 62,1 61,3
3m 60,6 61,3 61,9 62,2 62,4 64,1 63,6 62,3 62,1 61,8 61,3 60,7
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Chiéu | Tang Miic 0n theo khoang cach (1) (dBA)
cao (2) Nam 2035 (bén trai tuyén) Niam 2035 (bén phai tuyén)
50m | 35m | 25m | 20m 17m Om Om 17m | 20m | 25m | 35m | 50m
1,5m 1 60 60,7 61,1 61,4 61,5 63,1 62,6 61,4 61,3 61,1 60,7 60,1
I1. Poan Thudng Tin + Van Piém
7,5m 3 61,8 63 64 64,6 65,1 69 68,4 65,2 64,8 64,1 63,2 62,1
6m 61,1 62,1 63 63,5 63,8 66,4 66 63,7 63,5 63 62,3 61,3
4,5m 2 60,5 61,4 62,1 62,5 62,8 65 64,6 62,7 62,5 62,1 61,5 60,7
3m 60 60,7 61,3 61,7 61,9 64 63,6 61,8 61,6 61,3 60,8 60,1
1,5m 1 59,5 60,1 60,6 60,9 61,1 63,3 62,7 61 60,8 60,6 60,1 59,6
III. Poan Van Piém + Ciu Gié
7,5m 3 61,1 62,3 63,3 63,9 64,4 68,3 67,7 64,5 64,1 63,5 62,5 61,4
6m 60,4 61,5 62,3 62,8 63,2 65,8 65,4 63,1 62,8 62,4 61,6 60,7
4,5m 2 59,9 60,7 61,5 61,9 62,2 64,4 | 64,1 62,1 61,8 61,4 60,8 60
3m 59,3 60,1 60,7 61,1 61,3 63,6 63,1 61,2 61 60,7 60,1 59,4
1,5m 1 58,8 59,5 60 60,3 60,5 62,9 62,3 60,4 60,2 60 59,5 58,9
Ghi chui:
(1) Khodng cdch tinh ti ranh GPMB sang hai bén (ranh GPMB cdch tim dudng 34m vé phia phdi tuyén va 32,8m vé phia trdi
tuyén).

(2) D6 cao tui mdt ddt
Gid tri dugc danh ddu: miic on vugt GHCP theo QCVN 26:2010 (70dBA)

Béang 6. Du bao miic dn sau khi lip tudng chdng 6n cao 3m

Chiéu | Tang Miic 6n theo khoang cach (1) (dBA)
cao (2) Niam 2035 (bén trai tuyén) Niam 2035 (bén phai tuyén)
50m | 35m | 25m | 20m | 17m | 0om [ om [ 17m | 20m | 25m | 35m | 50m
I. Doan Phap Vén + Thuong Tin
7,5m 3 60,2 61,3 62,2 62,8 63,1 66 65,6 63,1 62,8 62,3 61,5 60,5
6m 59,7 60,6 61,4 61,8 62,1 64,3 | 64,1 62,1 61,8 61,4 60,8 59,9
4,5m 2 59,2 60 60,7 61 61,3 63,2 | 62,9 61,2 61 60,7 60,1 59,4
3m 58,7 59,4 60 60,3 60,5 62,5 | 62,1 60,4 60,3 60 59,5 58,8
1,5m 1 58,2 58,9 59,4 59,6 59,8 61,8 | 61,3 59,7 59,6 59,3 58,9 58,4
II. Poan Thudng Tin + Van Diém
7,5m 3 59,7 60,7 61,7 62,2 62,6 65,5 | 65,1 62,6 62,2 61,7 60,9 59,9
6m 59,1 60,1 60,9 61,4 61,7 64 63,8 61,6 61,4 60,9 60,2 59,3
4,5m 2 58,7 59,5 60,2 60,6 60,9 63,2 | 62,9 60,8 60,6 60,2 59,6 58,8
3m 58,2 59 59,6 60 60,2 62,8 | 62,3 60,1 59,9 59,6 59 58,3
1,5m 1 57,8 58,5 59 59,4 59,6 62,3 | 61,7 59,5 59,3 59 58,5 57,9
IIL. Poan Van Piém + Cau Gié
7,5m 3 59 60,1 61 61,6 62 64,8 | 64,5 61,9 61,6 61,1 60,3 59,2
6m 58,5 59,5 60,3 60,8 61,1 63,5 | 63,2 61 60,7 60,3 59,6 58,7
4,5m 2 58 58,9 59,6 60 60,3 62,7 | 62,5 60,2 60 59,6 59 58,2
3m 57,6 58,4 59 59,4 59,6 62,4 | 61,9 59,6 59,3 59 58,4 57,7
1,5m 1 57,2 57,9 58,5 58,8 59,1 62 61,4 59 58,8 58,4 57,9 57,3
Ghi chu:
(1) Khodng cdch tinh tii ranh GPMB sang hai bén (ranh GPMB cdch tim dudng 34m vé phia phdi tuyén va 32,8m vé phia trdi
tuyén).

(2) D6 cao ti mdt dat
Gid tri dugc ddnh ddu: miic 6n vigt giéi han cho phép (GHCP) theo QCVN 26:2010 (70dBA)
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Béang 7. Du bao miic 0n sau khi lip tudng chdng 6n cao 4m

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Chiéu | Tang Miic 6n theo khoang cich (1) (dBA)
cao (2) Nam 2035 (bén trai tuyén) Nam 2035 (bén phai tuyén)
50m | 35m | 25m | 20m | 17m | 0m | Om | 17m | 20m | 25m | 35m | 50m
I. Doan Phap Van + Thuéng Tin
7,5m 3 58,5 59,5 60,3 60,8 61,1 63,6 | 63,3 61,1 60,8 60,4 59,6 58,7
6m 58 58,9 59,6 60,1 60,3 62,4 | 62,2 60,3 60,1 59,7 59 58,2
4,5m 2 57,6 58,4 59 59,4 59,6 61,7 | 61,5 59,6 59,4 59 58,5 57,7
3m 57,2 57,9 58,5 58,8 59 61,3 | 60,9 58,9 58,8 58,5 58 57,3
1,5m 1 56,8 57,4 57,9 58,2 58,4 60,8 | 60,3 58,4 58,2 57,9 57,5 56,9
II. Poan Thuong Tin + Van Piém
7,5m 3 59 60,2 61,4 62,1 62,5 67 66,6 62,6 62,2 61,5 60,5 59,2
6m 58,5 59,6 60,6 61,2 61,6 64,7 | 64,4 61,6 61,2 60,7 59,8 58,7
4,5m 2 58 59 59,9 60,4 60,8 63,2 63 60,7 60,4 60 59,2 58,2
3m 57,6 58,5 59,3 59,7 60 62,3 | 62,2 60 59,7 59,3 58,6 57,7
1,5m 1 57,2 58 58,7 59,1 59,4 62 61,8 59,4 59,1 58,7 58,1 57,3
III. Poan Van Piém + Cau Gié
7,5m 3 58,3 59,6 60,7 61,4 61,9 66,4 | 65,9 62 61,5 60,9 59,8 58,6
6m 57,8 59 60 60,6 61 64 63,7 61 60,6 60,1 59,2 58,1
4,5m 2 57,4 58,4 59,3 59,8 60,2 62,7 | 62,5 60,2 59,8 59,4 58,6 57,6
3m 57 57,9 58,7 59,2 59,5 61,9 | 61,8 59,5 59,2 58,7 58 57,1
1,5m 1 56,6 57,5 58,2 58,6 58,9 61,6 | 614 58,8 58,6 58,2 57,5 56,7
Ghi chu:

(1) Khodng cdch tinh tit ranh GPMB sang hai bén (ranh GPMB cdch tim dudng 34 m vé phia phdi tuyén va 32,8 m vé phia

trdi tuyén).
(2) B cao tu mdt ddt

Gid tri dugc ddnh ddu: miic 6n vugt giéi han cho phép (GHCP) theo QCVN 26:2010 (70dBA)

So sdnh hiéu qud gidm on 1ing vdi chiéu cao tudng
cho thdy:

Khi st dung tuodng chéng 6n cao 2m, mtc 6n tai
tang 3 cac cin nha déu x4p xi hodc nam trong han cho
phép (GHCP). biéu kién nay dat dugc trong trudng
hop tudi ctia 16p mat duong thoat nudc (mat dudng
bé tong asphalt rong) dugc duy tri & mic < 2 nam.
Sau khoang thoi gian nay, tinh trang tic 16 réong (do
bun d4t) va v& 16 rong (do xe chay) sé lam giam kha
nang hut am cta médt dudng, qua d6 mdc 6n tic dong
dén tang 3 cac cdn nha doc tuyén vugt GHCP (v6i 16p
mit dudng asphalt rong 3 nam tudi, mic 6n tac dong
vugt GHCP t6i da 0,3dBA va chi xuat hién vao gid cao
diém).

Khi sti dung tudng chong 6n cao 3m, mtic 6n tai cac
KDC doc tuyén nim trong GHCP (70dBA). Mtc 6n
tac dong lén cac KDC nay duy tri 6 mtic < 70dBA ngay
ca khi khong di kém cac yéu cau vé do rong ctia mit
duong thoat nudc.

Khi st dung tuong chong 6n cao 4m, hiéu qua
giam O0n dén cac doi tugng nay tang thém 1+ 2,4dBA,
hiéu qua chong 6n dat dugc cho ca cic cin nam sat
ranh giai phdng mat bang cao ti 4 ting trd 1én (trong

trudng hgp cac cdn nha méi cao hon tiép tuc moc lén
sat ranh giai phong mat bang). Tuy nhién, trong thuc
té, trong hanh lang an toan (17 m tinh ti ranh giai
phong mat bang) khong dugce phép xay dung cac cong
trinh; dén nam 2035 sé khong xuét hién can cao tang
ndm sat ranh GPMB. Do vay, viéc b tri tudng chong
on véi chiéu cao 4 m la khong t6i uu gitia hiéu qua
giam On va chi phi.

Kién nghi lya chon phuong én tudng chéng 6n cao
3m (tinh tu mat dudng) dé gidm 6n cho cic nha thip
tang tai cac khu dén cu doc tuyén. Tudng chong 6n cao
3m c6 thé giam muc 6n tac dong lén cac khu vuc nay
ndm xudng duéi GHCP ma khong di kem véi cac yéu
cau bao dudng, stia chiia dinh ky do6i véi I6p mat duong
bé tong asphalt rong; dong thoi t6i uu vé gitia hiéu qua
giam On va chi phi.

4.2. Déi v6i cdc toa nha cao tdng (tis 5 tdng trd lén)

Viéc lap dit tudng chéng 6n duge nghién ciu voi
truong hop (i) dong bo véi toan tuyén véi chiéu cao
3m; (ii) truong hgp chiéu cao 4m & vai dudng cao toc
va (iii) truong hgp chiéu cao 6m 6 vai duong cao tdc.
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So sanh hiéu qua giam 6n Ging véi chiéu cao tuong
cho thay:

Tuong chong 6n cao 3m c6 hiéu qua giam 6n dang
ké (giam > 1dBA) d6i véi cac tang tii 1 + 9. Sau khi lap
dat tudng chong 6n, mot s6 can nha tu ting 5 + 14 van
bi anh hudng bdi ti€ng on, véi mic 6n vugt giéi han cho
phép (GHCP) t6i da 2,3dBA va mtic 6n nay chi xuat hién
trong gio cao diém;

Tuong chong 6n cao 4m c6 hiéu qua gidm 6n dang ké
(gidam > 1dBA) d6i v6i cac tang tui 1 + 12. Sau khi ldp dat
tuong chong 6n, cac cdn nha tii ting 6 + 14 bi anh hudng
khong 16n béi tiéng 6n, véi mic 6n vugt GHCP t6i da
1,7dBA va muic 6n nay chi xuét hién trong gi6 cao diém ;

Tuong chong 6n cao 6m c6 hiéu qué gidm 6n dang ké
(gidm > 1dBA) d6i v6i cac tang tui 1 + 17. Sau khi lap dat
tuong chong 6n, cac can nha tli ting 8 + 12 bi anh hudng
khong 16n bdi tiéng 6n, véi miic 6n vugt GHCP t6i da
0,7dBA va muic 6n nay chi xudt hién trong gi6 cao diém;

Cac diéu kién trén dat dugc trong truong hop tudi
cua 16p mit duong thoat nudc (mat duong bé tong
asphalt rdng) dugc duy tri & miic < 2 nam (yéu ciu bao
dudng/ stia chita dinh ky 16p mat duong thoat nudc).

Nhu vay, viéc gia ting chiéu cao tuong chéng 6n 1én
trén 4m (bao gém ca chiéu cao b¢) khéng lam tang ddng
ké hiéu qua gidm 6n. Ngoai ra, viéc thiét ké tuong chong
On véi chiéu cao qua 16n la khong kha thi va khong phu

TAI LIEU THAM KHAO

1. Thiét ké ky thudt, hang muc tudng chéng 6n Dy dn cao toc
Phdp Vin - Cdu Gié, Tong Cong ty Tu vin thiét ké GTVT
- CTCP

2. TCVN 5729:2012 vé Buidng 6 t6 cao toc - Yéu cdu va thiét ké

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

hgp do cac vin délién quan dén chiu lyc, gi6 va my quan.

Kién nghi lya chon phuong an tudng chong 6n cao
4m (tinh ti mit duong) d€ gidm 6n cho cac toa nha cao
tang 6 dau tuyén do phuong an nay kha thi va hiéu qua.

5. Két luan

- Viéc du bao tiéng 6n stii dung mo hinh ASJ da giai
quyét dugc nhiéu van dé ma cong thtic du bao 6n don
gian TCVN 5729:2012 vé duodng 0 t6 cao téc - Yéu ciu
va thiét ké khong giai quyét dugc véi cac tuyén cé cau
trac phiic tap nhu nén duong dip cao, dudng chia thanh
nhiéu lan véi luu lugng va bé tri cac lan khac nhau, chiéu
cao cua cac doi tugng tiép nhén tiéng on...

- béi v6i dy bao mic on tac dong theo ludi khoang
cach va chiéu cao da chi ra dugc cac doi tugng bi anh
hudng 16n boi tiéng 6n doc dudng cao toc la cac doi
tugng ndm gan hanh lang an toan, c6 chiéu cao bing
hodc cao hon nén duong. Tly thudc vao cac ddi tugng
va mtuic 6n bi dnh hudng, ¢é thé nghién ctiu cac gidi phap
giam 6n pht hgp véi diéu kién thuc té nhu lap dit tudng
chdng 6n dé tiéng 6n tac dong dén cac doi tugng chi yéu
chi con la thanh phan nhiéu xa qua dinh tudng; tham
mat dudng bé tong asphalt rdng d€ hut 4m hay két hop
b6 sung cac gidi phap vé quan ly (han ché coi xe)... va
lya chon dugc giai phap t6i uu gitia kinh t€ va hiéu qua
giam 6nm
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RESEARCH METHODS OF CALCULATION OF NOISE WALL
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This article presents the preliminary calculation results of the effectiveness of the noise-proof walls with the
height of 2m, 3m and 4m (from the road surface) on the Phap Van - Cau Gie expressway using the AS] Model
2003 method. noise pollution has appeared in the current period. When using a 2m high noise-proof wall,
the noise level on the 3rd floor of the houses is approximately or within the allowable limit. When using a 3m
high noise-proof wall, the noise level in residential areas along the route is within the allowable limit (70dBA).
When using a 4m high noise-proof wall, the noise reduction effect for these objects increases by 1+ 2.4dBA.
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) Moi truong

NGHIEN CUU CAU TRUC NEN DJA CHAT KHU VUC XAY RA
SUT LUN DAT TAI XA VINH THANH, HUYEN VINH LOC,
TINH THANH HOA BANG PHUONG PHAP

DO ANH DIEN DA CUC

D6 Trong Qudc', Pham Nguyén Ha Va !
Ho6 Tién Chung?, Trinh Thi Thuy? Nguyén Van Pong >
Nguyén Ba Duin?

TOM TAT

Tai bién sut lun dat xay ra 6 nudc ta ngay cang ting ca vé s6 lugng va hiu qua tac dong. Két qua nghién
ctu sut lan dét tai khu vyc xa Vinh Thanh, huyén Vinh Lc, tinh Thanh Hoéa bang phuong phap dia vat ly do
anh dién da cuc da xac dinh: 1) Khu vuc nghién ctiu ndm trén nén dia hinh karst v6i hé thong cac hang ngdm
16n lién thong. 2) Co thé phéan chia nén dia chat khu vuc nghién ctiu thanh 4 16p cdu trac c6 di thudng dién
trd sudt khac nhau, gom 16p tram tich bé roi (p = 13 + 30 Om); 16p phong héa manh (p = 30 + 60 Qm); 16p it
phong héa (=60 + 150 Qm) va l6p da tuoi (p> 150 Ohm.m.). 3) C6 3 tang hang karst tai khu vuc nghién ctiu
gom: Tang 1 la cac hang karst m& dang ham éch phd bién 6 do sau 20 + 30 m bi ldp nhét boi cac vat liéu tram
tich bo roi; Tang 2 la cac hang karst 6 do sau tii 40 + 60 m, gom cac hang kin chtia nudc hodc bi lap nhét bsi
vat liéu ngdm nudc; Tang 3 la cac hang kin & d¢ sdu 16n trén 90 m va c6 kich thude 1én dén hang chuc mét.

Tu khoa: Sut liin, phiuiong phdp do dnh dién da cuc, karst.

Nhan bai: 26/6/2022; Stia chiia: 28/6/2022; Duyét dang: 30/6/2022.

1. it vin dé

Bién d6i khi hau va su gia ting dan s6 kéo theo nhu
cau st dung nudc gia taing. Muc nudc ngdm bi ha thap
do khai thac qua muc dan dén nhiéu hiu qua, trong d6
co tai bién, syt lun dét. Tai Viét Nam, trong nhiing nim
gan day, tai bién, sut lun dat gia tang ca vé s6 lugng
va hau qua tac dong. Sut lin xay ra & nhiing vung co
nén da chat yéu, khai thac nuéc ngdm qua muc nhu
dong bang song Ctiu Long [9], ddng bing sdong Hong
va cic tinh mién ndi, noi ndm trén nén da voi nhu
Thanh Héa, Hoa Binh, Son La, Ha Giang, Cao Bang,
Lang Son, Nghé An... Chu trinh nuéc ngdm trong da
v0i s€ hoa tan CaCO,, tao nén cc hang ngam dugc goi
la qua trinh karst [2]. Nudc ngdm giong nhu nhiing
cay chdng tran hang, khi muc nudc cao, khi muc nuéc
ngam suy giam thi hién tugng sut lun tai cac vi tri hang
gan bé mat va co tran yéu xay ra. Viéc xdc dinh ving c6
hang ngdm, kich thudc hang ciing nhu su phén bé ctia
chung tai viing nui da voi la quan trong trong cong tac
du bdo tai bién, gitp ngudi dan giam thiéu thiét hai vé
nguoi va clia, dong thoi, giup cac nha quan ly dé xuat
phuong an quy hoach hgp ly. Khu vuc huyén Vinh Loc

"Truong Dai hoc Khoa hoc ty nhién - DHQGHN
2Vién Khoa hoc dia chdt va khodng san
3 Vién Vit ly dia cdu
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tinh Thanh Héa nam chtl yéu trén nén dia hinh karst,
ti nam 1983 dén nay, dugc su tai trg ctia Chuong trinh
nudc sach ctia UNICEF da x4y dung khoang 600 giéng
khoan cong sudt 16n khai thdc nudc ngdm [10] va su
gia ting ddng ké giéng khoan cua cac ho dan da dan
dén sy gia ting tai bién, sut lun dat thoi gian gan day,
ddc biét 1a khu vuc xa Vinh Thanh. Trong nghién ctiu
nay, chung tdi stt dung phuong phap tham do dia vat
ly dién d€ xac dinh vi tri, kich thudc cac hang ngam
tai khu vuc nay, tao co s khoa hoc giup cac nha quan
ly hoach dinh chinh sach quan ly, quy hoach hop ly,
nham giam thiéu thiét hai vé nguadi va ctia cho nguasi
dan trong tuong lai.

2. Doi tugng va phuong phap nghién ciu

2.1. Pham vi va doi tugng nghién ciiu
Khu vuc dugc lua chon nghién ctiu thu¢c xa Vinh
Thanh, huyén Vinh l¢c, tinh Thanh Héa, la noi da ghi
nhéan sy xudt hién ctia nhiéu ho sut dat lién ti€p xay
ra 6 khu dan cu va ngoai canh dong [3,5]. Khu vuc
nay khd bing phing trén nén phong hoéa da voi va
nam kep gitia hai con s6ng 16n 1a song Ma & phia




Tay Bac va song Budi ¢ phia Dong (Hinh 1). Theo
tai liéu dia chét, khu vuc nghién ctiu ndm trong hé
tang Dong Giao (T,a dg) va h¢ ting Co Noi (T, cn) la
d4 voi xdm, xdm sdm phan 16p bi d4dp vé manh [7].
H¢ thong khe ntit, dit gay déu c6 xu huéng bi cing
kéo vé huéng Tay Bac. Hé thong hang dong thudng
phat trién doc theo cac d6i dap va, vi vay, cac tuyén
dia vat ly dugc thiét ké sao cho bat gdp nhiéu déi cdu
tric, nhiéu tdng hang nhat c6 thé va cac tai liéu vé
dia chat, kién tao la co s& cho viéc thiét ké cac tuyén,
hay néi cach khac 1a cac tuyén dia vat ly dugc thiét
ké cht yéu vuong goc véi hé thong khe nut, dut gay.
Theo do, c6 tdng cong 10 tuyén do dia vat ly dién
dugc thiét ké, bao gom 6 tuyén trong lang va 4 tuyén
ngoai dong xung quanh nhiing hé sut cii. Trong do,
tuyén s6 1, 1b, 2, 4, 4b, 5a, 5b: Tién hanh do song song
theo huéng Dong Bac - Tay Nam, chiéu dai dién cyc a
=5m vaa =8 m; tuyén s6 03a, 03b va BS: Tién hanh
do theo hudng cat gan vudng goc véi cac tuyén trén va
chay theo hudng Tay Bac - Dong Nam, chiéu dai dién
cuca=>5m (Hinh 1).
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A Hinh 1. Vi tri nghién ciiu va so dé tuyén dia vat ly

2.2. Phuong phdp nghién ciiu

Phuong phap do dnh dién da cuc

Cho dén nay, cac phuong phap do sau (nghién ctiu
su thay d6i dién trd sudt theo phuong thang diing) va
mat cit dién (nghién ctiu sy thay d6i dién trd suét theo
phuong ndm ngang) véi 4 cuc van thudng dugc st
dung rong rai dé€ giai quyét cac bai toan dia chit mot
chiéu (1D). Tuy nhién, trong thuc té€ can giai quyét cac
bai toan dia chat hai chiéu (2D) phtic tap, nghién ctiu
dugc su thay déi dién tré suit ctia moi trudng theo ca
hai hudéng thdng diing vd nim ngang, phuong phép
anh dién ra doi két hgp dugc ca phuong phéap do sau,
phuong phap mit cat dién va dugc st dung cho cac
khdo sat can do phan gidi cao ddc biét trong nghién
ctu tim kiém hang dong ngam [4,8]. Trong nghién ctiu
nay, chung t6i dung phuong phap nay va st dung hé
thong thiét bi SUPERSTING R8/IP + 56, hang AGI -
My cua truong Pai hoc Khoa hoc T nhién.

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

Nguyén ly ctia phuong phap 1a nghién ctu sy thay
d6i tinh chét dan dién cua cic loai dit da theo phuong
thing diing, & d6 sau khéc nhau theo chiéu tit trén
xudng dudi. Méi loai ddt da co tinh chat dan dién khac
nhau, tinh chat nay dugc xdc dinh qua gia tri dién tré
suat (ky hiéu la p va c6 thi nguyén 1a Qm). Trong moi
truong dia chat tu nhién, cac hang karst ton tai duéi
hai trang thai: Hang kho (hang khong khi) va hang bi
lap nhét (boi vat liéu bun sét hodc nudc). Truong hop
hang & trang thai kho rong, dién tré suit do dugc tai
day sé rat cao. Ngugc lai, néu hang & trang thai bi 1ap
nhét, dién trd suat do dugc sé nho hon rat nhiéu so véi
modi truong xung quanh. Chinh sy khéc biét vé gia tri
dién trd sudt do lam co s& cho phuong phap tham do
dia vat ly dién phat hién cac di thudng cuc bo lién quan
dén dé6i nut né, vi tri hong hdc hodc cac hang karst... co
mdt trong moi trudng dia chat.

Hinh 2 13 so d6 minh hoa cic diém s6 liéu do dugc
bang hé cuc Wenner v6i hé thong 28 dién cuc. Két qua
do dac dugc biéu dién dudi dang mat cit dién trd sudt
biéu kién do dac: Truc nam ngang la khoang cach cac
dién cuc trén tuyén; truc thing ding 1a d¢ sdu khao sét
tuong ting véi cu ly gitia cac dién cuc, do dai tuyén va
loai hé cuc dugc st dung. S6 liéu sau khi da thu thap
(mdt cat dién tré sudt biéu kién do dac) cing thong tin
vé bé mat dia hinh sé dugc dua vao phan mém xt ly 2D
chuyén dung d€ tinh toan ra sy phan b6 dién trd sudt
thuc cia méi trudng can nghién ctiu (mat cat dia dién)
va cudi cung la mat cat minh giai (mat cat dia chét - dia
vatly).
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A Hinh 2. S6 d6 bé tri cdc dién cuc phuong phdp dnh dién va
vi tri cdc diém s6 liéu thu dugc trong mdt cdt dién trd sudt biéu
kién do dac

Phuong phap thu thap tai liéu thuc dia

Trong khu vuc khao sat bo tri cac tuyén do dia vat
ly theo cac mat cat doc va ngang. Trén moi tuyén do bo
tri cac diém do sau dién. Tai m6i diém do, tién hanh do
bang may gid tri cuong dé dong dién (I) qua ludng cuc
phat AB va hiéu dién thé (AU) gitia ludng cuc thu MN,
sau d6 dich chuyén tang kich thudc hé cuc v6i khoang
cach déula AB = MN = a. Cac hang 6 d6 sau khong l6n
va khong chtia nuéc méi c6 kha nang gay sut lun con
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¢ Moi truong

lai cac hang & d¢ sau 16n thuong muc do gay sut khong
cao. Do vay, do sau nghién ctiu dugc thiét ké d€ tim
kiém cac hang & d¢ sau khoang 100 m d¢ lai, tuy tiing
vi tri, d0 mé& cua cuc dugc lua chon tuong tinga =5m
vaa=8m.

Céc tuyén khdo sat dugc lay chi tiét toa do tai moi
cuc cdm la co s d€ luan giai, xac dinh chinh xac vi tri
di thuong dién trd suat (hang ngadm). SO liéu do dugc
luu trit ty dong trong bo nhé ctia may va dugc trat ra
may tinh ngay ngoai thuc dia d€ tién hanh cac budc xu
ly két qua tiép theo.
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A Hinh 3. So do6 do “cudn chiéu” cia thiét bi SuperSting R8/
IP+56 ngoai thyc dia

Phuiong phap xii ly so liéu

Tai liéu thu dugc trén moi tuyén do 1a mot mang s
liéu, bao gom tap hop gid tri dién trd sudt bi€u kién cta
diém do, & d¢ sdu khac nhau trén tuyén qua qua trinh
xt ly, phan tich ma cac thong s6 nhu: Dién trd suat
thuc, bé day 16p dat da dugc xac dinh.

Qua trinh xt ly thuc hién trén co s xay dung lat cat
dang tri dién trd suit. Trén moi tuyén do truc hoanh 1a
vi tri diém do, truc tung la chiéu sau khao sat. Gia tri
dién trd sudt ghi trén lat cit da dugc cong tuong ho dé
khtt di thuong do va dua vé vi tri thing diing tuong ting
VGi vi tri thuc ctia d6i tugng theo cong thic:

pZ(Zn) = % [pki(zn)+ pkifn(zn )]

G day: i - 1 vi tri diém do sau trén tuyén do
n - 1a thu ty dich chuyén cu ly do sau tai diém do

_ (n+l).a
Zn - 2

Qua trinh xt ly dugc phan tich, dinh lugng theo mo
hinh hai chiéu (2D) [1,6]. Muc dich 1a xac dinh tham
s6 clia cac phén ti trén toan b mdt cit sao cho trudng
quan sat trén mdt cit tring véi trudng tinh todan mot
cach tot nhit, thuc chat 1a cuc ti€u hoa phiém ham do
léch binh phuong trung binh gitia gia tri dién tré suat
do trén toan bo tuyén do véi gid tri tinh mo hinh ly
thuyét.

Toan bd qua trinh dugc thuc hién bing phdn mém
xti ly chuyén dung Res2Dinvi sé cho ra hinh énh 1at cit
dién trd suit (anh dién) [4]. Trén d6 thé hién do sau
cing nhu dién trd suit ctia d6i tugng nam bén dudi, tu
do6 cho phép thanh lap mit cit dia vat ly va luén giai,
nhan dang cac doi tugng.

14 chiéu sau khao sat
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Chat lugng s6 liéu do dac dugc danh gia qua sai s6
cua phép do. Sai s6 nay la su chénh léch gitia cac lan do
ctia cing mot phép do. Tu s6 liéu do dac (mat cit dién
trd sudt bi€u kién do dac), dua vao loai hé cuc do va hé
s0 thiét bi, chuong trinh sé tinh ra dién trg sudt tinh toan
(mat cat dién trd sudt biéu kién tinh todn). Tu s6 liéu
tinh toan, s liéu dia hinh va d¢ sdu khao sat cta tiing
loai hé cuc do, chuong trinh sé tao ra mét moé hinh ban
dau bang cach phén chia moi trudng thanh cac khéi chi
nhat ma vi tri, kich thuéc ctia ching dua trén vi tri diém
s0 liéu do dac va cu ly gitia chung. Sau mot s6 vong lap
so sanh, diéu chinh (nghich dao) lai m6 hinh ban dau,
chuong trinh sé chon ra mé hinh ma gia mét cat dién tré
suat do ching tao ra (tinh todn) trung véi s6 liéu do dac
thuic té nhat (mdt cat nghich dao).

Tu mat cit dia dién, cling véi kién thuic vé dia chit,
kinh nghiém, chung t6i thu dugc mat cit dia chit tuyén
khao sat. Chat lugng cta qua trinh xt ly nay dugc danh
gia qua hai loai sai s6: Sai s6 RMS va chudn L2 (xem
trén tiing mat cat). Hai loai sai s6 nay dudi 10% la hoan
toan dang tin cady d€ minh giai va ca 10 mat cit thu
dugc déu thda man yéu ciu trén. D€ tién cho viéc doi
sanh, phén tich cac tuyén, s6 liéu déu dugc xt ly theo
cung mot luu do, véi cung bo tham s6 va dugc hién thi
v6i cung thang mau dién trd suit.

3. Két qua nghién ctu

3.1. Phan chia cdu triic nén
Duya vao gid tri thu dugc trén cidc mit cat nghich

dao, ching toi dua vé cing mot thang dién tro suat (p)

ndm trong khodng tti 13 + 300 Qm. Gid tri nay 1a phong

chung dai dién cho dién tr& suit ctia cac mat cat khu
vuc nghién ctu va la co s6 d€ nhéan dién d6i tugng cd

cung mot gia tri dién tré sult. Tl két qua thu dugce 10

madt cat c6 thé phan chia nén dia chit khu vuc nghién

ctiu thanh cac 16p dat da chinh nhu sau:

(I) Lop trén cung la 16p vat liéu bg roi dién tro sudt
thdp, p ndm trong khoang 13 + 30 Ohm.m. Lép
phu nay lién quan dén tram tich D¢ td, c6 bé day
thay dd6i theo tting tuyén va trung binh day 10 - 12
m (line 1b, 2, 3a, 4a, 5a, 5b). Ngoai ra, tai mot s6
tuyén vét liéu trdm tich con 14p nhét vao hang hoc
karst hodc hang karst m& nén bé day 16p nay kha
16n, 1én dén trén 20 m nhu & céc line 1a, 3b, BS
(Hinh8,9,10,11,12).

(II) Lép da phong hoa manh. C6 gia tri dién trd suat tu
30 + 60 Ohm.m.

(III)Lép da phong hoa viia, it phong hda. Co gia tri
dién trd sudt tti 60 + 150 Ohm.m.

(IV)Lép da tuoi. Co gia tri dién trd sudt 16n hon 150
Ohm.m.

Dbé kiém chiing két qua luan giai, nhom tac gia da

di khao sat tai cac h¢ dan khoan giéng quanh khu vuc



khdo sat cho thay, 16p (I) 1a16p dat bo roi; 16p (II) la 16p

da sot, dd non c6 mau xdm dén nau do; 16p (I1I) 1a 16p

da cing c6 ké, ngudi dan thuong khoan giéng dén tang

nay thi gap nudc; 16p (IV) la 16p da xanh (da voi) cling

nguyén khdi, khoan nén 14y dugc cac thoi da. Cac két
qua khoan nay triing véi luan giai cta dia vat ly.
3.2. Két qua nhdn dang cdc di thuong hang

Tu mat cat dia dién cua 10 tuyén do (Hinh1), nhom

tac gia da lua chon dugc 4 tuyén cé phat hién cac di

thuong dién tré sudt (phat hién cic hang) bao gom

tuyén 5a, 5b, 4, 3a. Cu thé:
Tuyén 3a
Tuyén chay theo huéng T4y Bic Dong Nam va nam

phia canh dong (Hinh1). Tuyén c6 chiéu dai la 555 m

v6i khoang cach dién cuc la 5 m va dat do sau t6i da la

62 m. Trén mat cat dia dién (Hinh4) c6 thé nhan dang

dugc 3 déi di thuong gia tri dién trd sudt thap. Cac di

thudng nay nam trong 16p da voi phong hoa niit né

manh (16p II va III). Cu thé:

+ (1) Di thudng thd nhat xudt hién tit mét thi 70 +
120. Vi tri c4u tric nay c6 thé lién quan dén cau truc
cua 1 hang & d¢ sau tli 25 - 33 m rong khoang 15 m;

+ (2) Di thuong thu 2 ti mét thu 90 105. Vi tri nay la
dé6i phong hoa manh nam gitia 16p da it phong hoa
nén c6 thé 1a mot déi dép v chia nude va sé phat
trién tré thanh hang;

+ (3) Di thuong thi 3 tti mét 385 - 520 trén mat cat dia
dién dién hinh cho déi bi phong héa dap v6 manh
hinh thanh nén cau trac hai hang sau tii 22 - 30 m
va rong khoang 30 m.

. st i e . Do LA

I

A Hinh 4. Mgt cdt dia dién tuyén line 3A

Tuyén line 4
Tuyén line 4 dai 888 m, chay theo huéng Pong Bac

- Tay Nam vé6i 112 dién cuc va khoang cach dién cucla

8 m, do sau tdi da 1a 99 m. SO liéu do, sau khi xti ly thu

dugc mat cat dia vét ly tuyén Line 4 - Hinh s6 5. Trén

mat cit nghich dao c6 thé thdy 02 dé6i di thudng gom:

+ (1) Di thuong tht nhét xuét hién ti mét thi 56 -
224. Trén mat cit cho thdy day 13 mot hang mé véi
cdu truc dang ham éch dat d¢ sau dén 55 m, gay nén
di thudng dién trd sudt thip; déi cau triuc nay cé kha
ndng gy ra sut lun cao.

+ (2) Di thuong & mét thit 353 - 367 va siu t6i ndc
khoang 25 xudng t6i 75 m, day la déi dap vo bi
phong héa manh, nam gitia 16p d4 goc ran chac véi
kich thuéc 14 x 50 m. Tai vi tri nay sé hinh thanh
hang trong tuong lai.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Tuyén 5a
Tuyén chay doc phia sau khu dan cu ven QL45 theo
huéng Déng Biac Tay Nam, bat dau phia trung tdm thi
trdn va két thuc & cong lang Ha Luong. Tuyén c6 chiéu
dai 664 m v6i khoang cach dién cuc 1a 8 m, dat do sau
t6i da 1a 99 m. Trén mit cat dia dién (Hinh6) x4c dinh
dugc 2 d6i di thuodng, cu thé:

[T Wy P

A Hinh 5. Mgt cat dia dién tuyén line 4

+ Di thuong thd nhit nam trén 16p d4 voi phong hoa
ntt né manh (16p II va III). Dj thuong nay xudt hién
ti mét tha 115 - 256. Day la déi da bi syt lun, bi lap
nhét boi vat liéu & phia trén, d6 sdu dat dén 60 m;

+ (2) Di thudng ndm tai mét thii 512 - 624 m trén mat
cat. Vi tri nay lién quan dén di thuong cua hang 6
do sau tu 57 - trén 99 m va rong trén 20 m. Phan
trén tran hang la d6i phong héa manh nén c6 nguy
co xay ra sut lun cao trong tuong lai.
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A Hinh 6. Mdt cdt dia dién tuyén 5a
Tuyén 5b

Tuyén chay doc phia sau khu dan cu ven QL45, phia
bén sdng Budi theo hudéng Pong Biac Tay Nam, bat ddu
phia gin nga tu duong truc lang véi QL45, cudi tuyén
gan lang Giang. Tuyén c6 chiéu dai 664 m, khoang cach
dién cuc 1a 8 m va do sau 99 m. Trén mit cit dia dién
tuyén Line 5b - Hinh s6 7 cho thay c6 2 déi di thuong

(hang). Cac di thuong nay nam trong 16p da voi phong

héa nit né manh (16p II va III). Cu thé:

+ (1) Di thuong tht nhat xudt hién ti mét thi 223 -
250. Trén mat cit dia dién cho thay di thuong nay
c6 thélién quan dén cdu tric ctia mot hang & do sdu
t6i ndc trén 90 m;

+ (2) Di thudng ndm tai mét tha 296 - 416 m trén
mat cat. Vi tri nay lién quan dén di thuong ctia mot
hang & d¢ sau tii 52 - 80 m. Hang nay ndm trong 16p
da tuoi c6 phén trdn hang mot phan bi phong hoa
manh nén c6 nguy co ra sut liun trong tuong lai.
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A Hinh 7. Mdt cat dia dién tuyén line 5b
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Mot s6 mdt cit khdc:
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A Hinh 8. Mdt cat dia dién tuyén line 1
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A Hinh 9. Mgt cdt dia dién tuyén line 1b
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A Hinh 10. Mt cdt dia dién tuyén line 2
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A Hinh 11. Mt cat dia dién tuyén line 3b
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A Hinh 12. Mdt cdt dia dién tuyén line BS
3.3. Két qua thdo ludn

Nhu vay, tai khu vyc nghién ctu phat hién kha
nhiéu hang karst véi kich thudc 16n hodc da bi sap tran,
tao dia hinh dang ham éch hoac chua bi sap (day la
nhiing d6i tugng dé sinh ra sut lin trong tuong lai).

Céc di thuong (hang Karst) xudt hién cht yéu tai 4
tuyén, gom line 3a, 4, 5a va 5b.

Duia vao vi tri xudt hién cac hang va kich thuéc ctia
ching cting nhu mdi quan hé véi cac d6i xung quanh,
c6 thé phan thanh 3 ting hang khac nhau tai khu vuc
nghién ctiu nhu sau:

+ Tang 1: Cac hang karst m& dang ham éch phdé bién

& d) sdu 20 + 30 m (Line 1, 3a, 4), bi ldp nhét boi cac

vat liéu bén trén;
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+ Tang 2: Cac hang karst & d¢ sau tui 40 + 60 m (Line
1, 1b, 4, 5a, 5b), bao gobm cac hang 16n, hang kin va
hang ha;

+ Tang 3: Cac hang l6n 6 d6 siu trén 90 m (line 5a,
5b) ciing bat gap trong cac tuyén khdo sat.

Chiéu réng cac hang karst dao dong tii vai mét dén
trén 10 m (Line 4).

Vé vat chdt 14p nhét trong cac hang duy kién déu
dugc ldp nhét mot phan boi bun, sét, hitu co... & trang
thdi ngdm nudc.

Cén cti theo vi tri xudt hién ctia di thudng (biéu hién
hang karst) trén cac tuyén do, theo quy luat phat trién
karst thong thuong thi cac hang phat hién trong khu
vuc nghién ctiu c6 thé c6 su phat trién lién thong véi
nhau. Tuy nhién, do mat d¢ cac diém do, khoang cach
gitia cac tuyén do con 16n, nén su phat trién lién thong
v6i nhau (ranh gidi gitia cac ting hang nay) con mang
tinh chat dy kién, ngoai suy. Trong thuc té€ cé thé co6
nhiing sai khac (phu thudc vao khoang cach gitia cac
tuyén va diém do).

ba goc trong vung 1a da voi lan sét voi, trong thanh
phan cd chta cac vat chat khac nhu sulphur, thach
anh, than... Than va sulphur & trang thai ngdm nudc la
nhiing vit chit dan dién rat t6t (dién trd sudt thap). Su
c6 mdt ctia cac khoang vat nay c6 thé la d6i tugng tao
ra di thuong gia, phan nao anh hudng dén két qua do
dia vét ly, gdy nén sai s6 nhét dinh.

Ngoai ra, viéc lién thong gitia cac tang hang nay trén
thuc t€ con c6 nhung biéu hién sau:

+ Tut va mat nudc ngdm trong cac giéng khoan ctia
cac ho dan;

+ Duc nudc tai cac giéng xung quanh khi khoan giéng
gan do;

Cac hién tugng van dong vé thly vin nhu trén,
cung dong chay lién thong gitia cac hang karst (néu c6)
da lam tro6i riia mot phan vat chat ldp nhét (sang luu
vuc khac) trong hang, gay ra hién lugng lun sut trén
mat dét tai khu vuc x4 Vinh Thanh, huyén Vinh Loc,
tinh Thanh Hoa.

4. Kétluan

- Vé phan chia dia tdng: C6 thé phan chia dia ting
khu vuc nghién ctiu lam 4 16p tuong ting véi cac gia tri
dién trd sudt khac nhau, gobm: Lép dat phu (I6p I) véi
dién trg sudt thdp (p = 13 + 30 Qm). b4 v6i phong hoa
ntt né manh (16p II) va vuia (16p III): Cac 16p nay nam
dudi 16p pht, c6 mdt hau nhu trén toan bd cac tuyén
do v6i do day rat mong, dudi 1 m. Gia tri dién trd suat
cua hai 16p nay kha thép, lan lugt c6 gia trila p = 30
60 Om va p = 60 + 150 Qm. Déi da tuoi (16p IV): Co
gid tri dién trd sudt 16n hon 150 Ohm.m, ndm séu phia
dudi, tuy nhién doi khi cling 10 ra trén bé mat nhu tai
tuyén line 4.



- Vé su phat trién cdc hang karst trong khu vuc: 1)
Khu vuc nghién cttu ndm trén nén dia hinh karst c6 hé
thong cac hang ngam 16n lién thong véi nhau. 2) Co6 3
tang hang karst tai khu vuc nghién ctiu gom: Tang 1:
Céc hang karst m& dang ham éch phé bién & d6 sau 20
+ 30 m, bi ldp nhét bdi vét liéu tram tich bd roi; Tang
2: Cac hang karst 6 do sau tii 40 + 60 m, gom cac hang
kin chtta nudc hodc bi ldp nhét bdi vét liéu ngam nudc;
Téang 3: Cac hang kin ¢ d¢ sau 16n trén 90 m va c6 kich
thudc 1én dén hang chuc mét.

Két qua trén chi méi phat hién nhiing hang karst
c6 mdt tai vi tri ma cac tuyén do da cit qua. Mac du
khoang cach gitia cac tuyén va diém do da phu hop
v6i tiéu chuén hién hanh nhung khéi lugng cong viéc
van con la khiém tén so véi muc d6 phic tap cua sy
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ABSTRACT

STUDYING THE GEOLOGICAL STRUCTURE IN VINH THANH COMMUNE,
VINHLOCDISTRICT, THANHHOA PROVINCE WHERE LAND SUBSIDENCE
OCCURRED USING MULTI-ELECTRODE RESISTIVITY IMAGING METHOD

Ho Tien Chung, Trinh Thi Thuy, Nguyen Van Dong

Vietnam Institute of Geosciences and Mineral Resources

Land subsidence hazards occurring in our country are increasing both in number and impact consequences.
The results of land subsidence study in Vinh Thanh commune, Vinh Loc district, Thanh Hoa province by
multi-electrode resistivity imaging method have determined: 1) The study area is located on karst terrain with
large underground caves connected into a system. 2) The geology of the study area can be divided into 4 layers
with different resistivity anomalies, including unconsolidated sedimentary layer (p = 13 + 30 (dm), strong belt
of weathering (p = 30 + 60 Qm), less weathered layer (p = 60 + 150 QOm), and bed rock layer (p >150 Qm); 3)
There are 3 floors of karst caves in the study area including: 1% floor: karst caves with collapsed ceilings are
common at depths from 20 + 30 m and are filled with unconsolidated sedimentary materials; 2" floor: Karst
caves at a depth from 40 60 m including closed caves containing water or filled with hydrated materials; 3
floor: including caves at great depths over 90m and up to tens of meters in size.

Key words: Land subsidence, multi-electrode resistivity imaging method, karst.
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UNG DUNG TU LIEU VIEN THAM VA GIS CHIET TACH DAT
XAY DUNG VA DAT TRONG KHU VUC THI XA DIEN BAN

- QUANG NAM

Nguyén Thanh Hoa!

TOM TAT

dung va dat trong.
Tu khoa: Vién thdm, GIS, NDBI, Ul, Dién Ban,...

Qua trinh d6 thi héa khong chi lam gia ting bé mat khong thdm ma con xuét hién ca nhiing dién tich dat
trong trong do thi do bo hoang dat canh tac ndong nghiép hoac cac dy an “treo”. Phuong phap phéan loai anh
vién tham dé thanh l4p ban d6 st dung dit trong d6 co6 dat trong va déat xay dung thudng cho két qua véi do
chinh xac khong cao do céc d6i tugng nay dé bi nham lan trén anh. Do d6, st dung phuong phap chiét tach
dat x4y dung tii anh chi s6 cho két qua nhanh choéng va hiéu qua hon. Nghién ctiu nay, st dung chi s6 NDBI
va Ul d€ chiét tach dat xay dung va dat trong khu vuc thi xa Dién Ban - Quing Nam. Két qua nghién ctiu cho
thdy v6i thi xa Dién Ban - Quang Nam dé chiét tach dat xay dung va dit tréng dung chi s6 NDBI t6t hon chi
s6 UL Két qua nay ciing phtt hgp véi cac nghién ctiu trude d6 vé viéc st dung anh chi s6 d€ chiét tach dat xay

Nhdn bai: 16/6/2022; Stia chita: 21/6/2022; Duyét dang: 23/6/2022.

1. Pat van dé

Do thi hda la mdt qua trinh tat yéu & mdi qudc gia,
trong d6 c6 Viét Nam. Tuy nhién, qua trinh do thi hoa
& moi nudc cang dién ra theo xu huéng nhanh, chim
khac nhau béi né phu thudc vao diéu kién va trinh do
phat trién kinh té - xa hoi 6 qudc gia d6. Tai Viét Nam,
thoi gian qua, qua trinh d6 thi héa da dién ra manh
mé tai cac do thi 16n, tao hiéu ting thuc ddy do thi hoa
nhanh lan tod dién rong trén pham vi cac tinh, cac viing
va ca nuGc, nhiéu d6 thi méi, khu d6 thi méi dugc hinh
thanh phat trién; nhiéu do thi ct dugc cai tao, nang cip
ha tdng co s6,... Diéu nay cho thdy, cac do thi Viét Nam
da va dang rat dugc chu trong phat trién dé€ nang tim
cao véi kién triac hién dai. Qu4d trinh do thi hoa dién ra
nhanh va rong khép tai nhiéu dia phuong khong chi tac
dong lam gia taing dan s6 & khu vuc thanh thi ma con
tac dong dang ké dén hé sinh thai, hé thong thuy van,
da dang sinh hoc va khi hiu dia phuong, tao ra hién
tuong ddo nhiét do thi. Viéc nghién ctiu su mé rong
khong gian d6 thi va mét trong nhiing két qua 1a hién
tuogng dao nhiét do thi luén cin nhiing di liéu chinh
xac vé do thi nhu kich thudc, hinh dang va béi canh
khong gian. Do do, can phai ap dung mot s6 ky thuat
dé€ nhanh chong cung cdp thong tin vé tinh hinh phan
bo st dung dat do thi giup cac nha quan ly xay dung
c6 thém cdi nhin tong thé vé chién lugc phat trién bén
viing. Cong nghé GIS va vién tham cliing v6i nhiing ap
dung khoa hoc cong nghé hién dai khac c6 thé dap ting

dugc yéu cau trén. Xuét phat tit nhiing van dé da néu,
nghién ctiu nay dugc thuc hién nham chiét tach dat xay
dung va dat trong & khu vuc do thi cu thé la thi xa Dién
Ban, tinh Quang Nam thong qua cac chi s6 NDBI va Ul
dugc xac dinh tit anh vé tinh.

2. Dii liéu va pham vi nghién ctiu

Thi xa Dién Ban thudc tinh Quang Nam c6 dién tich
ty nhién 1a 21.471 ha, trong d6 c6 10.046 ha dat nong
nghiép. Dan s6 la 203.295 ngudi. Pon vi hanh chinh
goém 20 xa, phudng trong d6 phudng Vinh Dién la
trung tam thj xa.

Dia ban thi xa Dién Ban trai tit 15°50’ dén 15°57°
vi d6 Bac va tit 108° dén 108°20° kinh d¢ Pong, cach
tinh ly Tam Ky 48km vé€ phia Béc, cach thanh phé Pa
Néng 25km vé phia Nam. Phia Bac giap huyén Hoa
Vang (thanh phé Pa Nang), phia Nam gidp huyén Duy
Xuyén, phia Dong Nam giap thanh ph6 Hoéi An, phia
Dboéng giap bién Dong, phia Tay gidp huyén Dai Loc.

Tu liéu vé tinh Landsat 8 cua khu vuc thi xa Dién
Ban dugc tai tu trang https://earthexplorer.usgs.gov/
cua Hoi khao sat dia chat Hoa Ky véi thong tin trong
bang dudi day:

Mai anh
LCO08_L2SP_124049_

20200709_20200912_
02_T1

Ngay chup
09/07/2020

D6 phan giai (m)
30x30

! Khoa Cong trinh, Trudng Dai hoc Cong nghé Giao thong Vin tdi
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3. Phuong phap nghién ciu

3.1. Tién xi ly dnh vién thdm

Anh Landsat 8 khu vuc thi xa Dién Ban, Quang Nam
sau khi dugc tai vé tit Internet cdn dugc hiéu chinh btic
xa va hiéu chinh khi quyén.

Hiéu chinh btc xa 1a qua trinh chuyén d6i gia tri s6
nguyén thanh gia tri biic xa dién tlti thu nhin dugc bai
bo cam. Hiéu chinh buic xa nhdm loai bo su khéc biét
gitia gia tri ghi trong anh va gia tri phan xa phd bé mat,
gitp giam su khac biét gia tri phan xa phé cua cac doi
tugng & cac Sensors khac nhau.

L =M, *Qcal+A (1)

Trong do:

+ M, A, la hé s6 chuyén d6i (cac gid tri cta cac
thong s6 nay nam trong metadata ctia anh Landsat 8).

+ Q, 1a gid tri s6 ctia dnh (DN).

Btic xa dién ti thu nhan dugc bdi b cam chiu anh
hudng ctia khi quyén. Hiéu chinh khi quyén la lam
giam anh hudéng cta sy hap thy, tdn xa gay ra boi cac
thanh phén c6 trong khi quyén dén gia tri phan xa bé
mat.

p = [MP. Q.+ Ap]/ sinf (2)

Trong do:

+ p’ - gid tri phan xa phd tai dinh khi quyén (TOA
reflectance);

+ Mp, Ap - hé s6 chuyén déi;

+ Qcal - gia tri s6 nguyén ctia anh.

3.2. Phuong phdp tao dnh chi so tii viéc chiét tdch
ddt do thi

UL NDBI la cac chi s6 d6 thi dugc dé xuit d6i vé6i
cdc cam bién ctia Landsat 7 TM d3a duoc diéu chinh cho
phu hgp véi cac kénh phd cta anh vé tinh Landsat 8
theo cac cong thuc (3) va (4).

Chi s6 UI dugc Kawamura va cdng su phat trién dé
chiét tdch d4t do thi khu vuc Colombo - Sri Lanka ti
anh Landsat TM [2].

:SW]RZ—NIR :Band7—Band5 (3)
SWIRZ+NIR  Band 7+ Band5

Cén cti vao dac tinh phan xa pho cta dat xay dung
la phan xa thip véi budc song NIR va phan xa cao
v6i budc song MIR; Zha, Gao va Ni da phat trién chi
s6 NDBI bang cach st dung kénh 5 (NIR) va kénh 6
(SWIR) ctia anh Landsat TM d€ hoé trg 1ap ban d6 khu
vuc do thi [1]

SWIR1— NIR _ Band6 — Band5 (4)
SWIR\+NIR _ Band6+ Bands

3. Két qua nghién ctu

3.1. Anh vé tinh da dvgc xii ly

Kénh 5, 6, 7 dugc hiéu chinh khi quyén véi cac gia
tri M, =0.00002; A =-0.1va 0= 64.72203121°

NDBI =

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Kénh 7
3.2. Chiét tach ddt xay dung va ddt trong bing
dnh chi s6

;i ol ) B0 R VT G LA - UL M

3.3. Danh gia do chinh xdc

Dbé danh gia do chinh xac, kiém tra ngau nhién tit anh
phan ngudng chi s6 Ul va NDBI nam 2020 véi file .shp
dang line 16p dan cu dugc chiét tach ti ban do dia hinh
khu vyc thi xa Dién Ban, Quang Nam ty 1 1/50000 dugc
thanh lap ndm 2019. Lép dit dan cu tuong doi chong
khit v6i anh phan nguéng chi s6 UI va NDBI nam 2020
cho thdy d6 chinh xdc tdng thé kha tét.
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Két qua danh gia dinh lugng cho thdy do chinh xac
toan cuc khi st dung cac chi s6 NDBI va UI dat dugc
lan lugt la 92,33 va 89,94. H¢ s6 Kappa tuong ting la
0,78 va 0,72. D€ c6 thém su so sanh, ban d6 16p phu
thanh 14p tii anh vé tinh phan loai dya trén thuat toan
x4c sudt cuc dai, dd chinh xé4c toan cuc chi dat 70,24 va
hé s6 Kapa tuong ting 1a 0,58. Piéu nay cho thay viéc
sti dung anh chi s6 viia nhanh chong va hiéu qua hon.

4. Két luan

Qua qua trinh nghién ctu co s& ly thuyét va chiét
tach dét xay dung va dét tréng tu anh vién tham bang
anh chi s6 véi khu vuc thi xa Dién Ban, Quang Nam,
mot s6 két luan dugce rut ra nhu sau:

- Céc chi s6 déu phan anh dat xay dung tng véi
nguong gia tri cao, tiép dén la dit trong va thip nhit la
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cac d6i tugng khac. Két qua nay hoan toan pht hop véi
cac nghién ctu trudce do.

- Chiét tach dat xay dung: Dung chi s6 NDBI tot
hon chi s6 UI d6i véi khu vuc thi xa Dién Ban, Quang
Nam. Ca hai chi s6 NDBI va UI déu phan nhidm nuéc
song vao dat xay dung.

- Chiét tach dat trong: Duing chi s6 NDBI t6t hon,
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ABSTRACT

APPLICATION OF REMOTE SENSING IMAGE DATA AND GIS
SEPARATING CONTRUCTION LAND AND BARE LAND IN DIEN BAN

The process of urbanization not only increases the impermeable surface, but also appears vacant land
in the city due to abandoned agricultural land or "hanging" projects. The method of classifying remote
sensing images to create land use maps including bare land and construction land often gives results with low
accuracy because these objects are easily confused on the image. Using the soil extraction method constructed
from index images gives quicker and more efficient results. This study uses NDBI and UI indexes to extract
construction land and bare land in Dien Ban - Quang Nam. The study results show that for Dien Ban - Quang
Nam to extract construction land and bare land using NDBI index better than UI index. This result is also
consistent with previous studies on using index images to extract construction land and bare land.

Key words: Remote sensing, GIS, NDBI, UI, Dien Ban,...
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TIEP CAN QUAN LY BEN VUNG TAI NGUYEN NUOC
HA NOI TRONG XAY DUNG LUAT THU B0 (SUA DOI)

GS.TS. Tran Dtic Ha !

TOM TAT

Bai bao néu 1én nhiing van dé phat trién Thu do Ha N¢i trong thoi gian t6i, trong d6 c¢6 van dé quan ly bén
viing tai nguyén nudc. Tai nguyén nudc la thanh phan cht yéu cia moi trudng séng, 1a yéu to dédc biét quan
trong bao dam thuc hién thanh cong cac chién lugc, ké hoach phat trién kinh t€ - xa héi (KT - XH), bao dam
quéc phong, an ninh quéc phong. Cén c6 tiép can phtt hgp vé quan ly bén viing tai nguyén nudc (bao gom
nudc mit, nudc ngdm, nudc mua va nude thai) trong cac ndi dung néu trén d€ dua vao Luat Thu do (stia d6i).

T khoa: Ludt Thii dé, tai nguyén nuéc, qudn ly bén viing, phdt trién KT - XH.

Nhan bai: 10/6/2022; Svia chiia: 17/6/2022; Duyét dang: 27/6/2022.

1. Gi6i thiéu chung

Luét Thu d6 s6 25/2012/QH13 dugc ban hanh véi
muc tiéu xay dung, phat trién Thu d6 Ha Noi xiing
dang véi vai tro 1a "Trung tam chinh tri - hanh chinh
qudc gia, trung tdm 16n vé van hoa, khoa hoc, gido duc,
kinh té va giao dich qudc t€, mdt dong luc phat trién
cua vung déng bang Song Hong va ca nudc” [1]. Luat
quy dinh nhiing chinh sach méi cé tinh ddc thu, nhiing
tiéu chudn, quy chudn, quy dinh nhim giai quyét
nhiing van dé 16n cta Ha N¢i nhu: quy hoach chinh
trang do thi, d6 thi hoa, phat trién nha &, phat trién ha
tang ky thuét, ha tdng xa hoi, 6 nhiém moi trudng,...
.Tuy nhién, Ha Noi chua phat huy hét lgi thé la trung
tam chinh tri, kinh t€ va van héa ctia ca nuGce. Luat Tha
d6 da tao diéu kién va hanh lang cho Ha N¢i phat trién,
nhung ddu 4n ctia Ludt con han ché trong cac hoat dong
KT-XH. Trong nhiing nam qua, qud trinh d6 thi hoa,
cong nghiép hda va hién dai héa 6 Ha Noi da mang lai
nhiéu thanh tyu phat trién KT-XH to 16n, nhung lai
lam gia tidng stic ép lén viéc quan ly tai nguyén thién
nhién nhu tai nguyén riing, dat, nguén nudc, cling nhu
nay sinh rit nhiéu vin dé lién quan dén 6 nhiém nudc
va stic khoe cong dong.

Mot trong nhiing nhiém vu va giai phap chu yéu cta
Ha Noéi néu trong Nghi quyét s6 15-NQ/TW ctia Bo
Chinh tri la ndng cao chat lugng cong tac quy hoach,
thuc hién nghiém viéc quan ly quy hoach; ddy manh xay
dung két cdu ha tdng dong bo, phat trién va quan ly do
thi; khai thac, st dung hiéu qua tai nguyén, bao vé moi
trudng [2]. Vi vay , UBND TP. Ha Noi da dé nghi dua
cac ndi dung: dau tu xay dung co s6 ha tang ky thuét gan
v6i phat trién do6 thi, thuong mai va cong nghiép; bao vé
moi trudng Thu do,... xem xét, thé ché hoa trong Luit
Thu d6 (stia d6i) [3].

Tai nguyén nudc trong mdt viing lanh thé bao gém:
nudc mat (séong, kénh muong, ho, ao dam,..); nudc dudi
dat (nudc ngdm mach ndng tdng holocen, mach sau cé
ap tang pleitocen,..); nudc mua va ca cac loai nudc thai
c6 thé tdi st dung. Tai nguyén nudc la thanh phan chu
yéu ctia moi trudng song, 1a yéu té dac biét quan trong
bao dam thuc hién thanh cong cac chién lugc, ké hoach
phat trién KT-XH, bao dam qudc phong, an ninh quéc.
Vi vay, can c6 tiép can phu hgp vé quan ly bén viing tai
nguyén nudc trong cac ndi dung néu trén d€ dua vao
Luat Tht do (stia d6i).

2. Ngudn tai nguyén nudc d6 thi ¢ Ha Noi

2.1. Nudc mdt

Nguon tai nguyén nudc mdt chua yéu ctia Ha Noi 1a
cac doan song chinh chay qua thanh phé. Song Hong
dai 118 km, muc nuéc song Hong dao dong tui 2-12m,
luu lugng nudc trung binh trong ndm la 4.100 m?/s,
Q. = 448m’/s. Song Da dai 35km c6 luu lugng Q,:
1.690m’/s, Q_ : 17.200m’/s va Q_. : 174m’/s. Song
DPudng dai 24km, la s6ng dao ndi song Hong va séng
Thai Binh, Iviu lugng trung binh tai nga ba song Q,,: 880
m’/s,vaQ_. :90,5m?s.

TP.Ha Noi c6 khoang 2.625 ho hinh thanh tu ty
nhién va h6 dao nhan tao, trong dé c6 122 ho trong 12
quén ndi thanh va 2.503 ho phéan b6 trén 18 huyén va
thi xa Son Téy [4]. Tuy nhién, nguén nudc mét hién
nay c6 ddu hiéu 6 nhiém va mit an toan. Cac song
thoat nudc 6 nhiém ndng, cdc h6 ndi do bi phu dudng
do tiép nhan nudc thai va chit thai rdn. Dién tich mat
nudc song ho do thi bi giam dan do qua trinh do thi
héa va suy thoai chat lugng nuéc.

I'Trucng Pai hoc Xdy dung Ha Néi, Vién trudéng Vién Nghién ciiu Cdp thodt nuéc va Moi truon
g y aung g g p g
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2.2. Nuéc ngam

Tang chita nudc 16 héng trong cac tram tich Holocen
(qh) 16 ra trén bé mdt va phén bo rong rai trong vung.
Tang chiia nuidc 16 hdng trong tram tich Pleistocen (qp)
c6 thanh phéan dat da chu yéu la cat cudi soi, phan trén
c6 thanh phén hat nho, cat chiém ty 1é cao. Ngudén bd
cap cho tang chiia nudc (qp) cht yéu la nudc cac song
vé mua 1 va nudc mua thim qua tdng chua nudc (qh)
bén trén. Song Hong la nguodn bé cap chinh thong qua
tdng cudi soi ndm dudi day song, cho khoang 90% tri
lugng nudc ngdm cta Ha No¢i. Tiém nang ngudén nudc
dudi dat (tri lugng khai thac cho phép) [5]: phia Nam
song Hong la 700.000 m*/ngay, phia Bac song Hong:
142.000 m*/ngay, khu vic Ha Dong la 63.644 m’/ngay,
khu vuc Son Tay la 34.840 m*/ngay.

2.3. Nuéc mua

Vung Ha Noi mang dac tinh ctia mién chau thé phu
sa song Hong véi ché do thuy van phu thudc vao ché do
khi hau va dong chay ti thugng luu. Tac dong cua khi
hiu theo muia gobm (mua bao va mua kho). Lugng mua
cua Ha Noi: 1.680 mm/ndm. Mla mua bao vung dong
bang song Hong chiu anh hudng cta la lut. Bién d¢ la
lut ctia déng bang song Hong kha 16n. Mua 16n nhit
thuong vao thang 7 - 8, day cling la thang thudng cé
nhiéu con bao nhét, myc nudc cac song dang cao gay
kho khan cho viéc tiéu thoat nude ctia thanh pho. Theo
danh gid cta S6 Nong nghiép va Phat trién néng thon
Ha No¢i nam 2017, h¢ thong cong trinh thay lgi hién c6
trén dia ban thanh ph6 co ban bao dam tuéi tiéu phuc
vu san xudt nong nghiép, phong chéng la lut va doi
séng dan sinh trong diéu kién thoi tiét dién bién binh
thudng, véilugng mua dudi 150 mm trong 3 ngay. Tuy
nhién, néu lugng mua tit 200 mm dén 300 mm trong
3 ngay, ngoai thanh Ha N¢i sé ngap khoang 32.345ha.

2.4. Nudc thadi

Nédm 2020 t6ng lugng nudc thai HaNoila 1.376.547
m®/ngay. Theo Quy hoach thoat nuéc Ha Noi, dén nam
2030 tong lugng nudc thai sinh hoat va cong nghiép
hinh thanh tii 100% cac hoat dong 1a 1.975.000 m?®/
ngay [6]. Udc tinh cho thdy, hang ngay c6 khoang 0,74
triéu m® nudc thai d6 vao bon con song thoat nudc nodi
do: To Lich, Lu, Sét va Kim Nguu. Téng tai lugng chat
0 nhiém do cdc loai nudc théi san sinh trén luu vuc cac
song nay la hon 255 tdn BOD, gan 9 tin NH -N, hon 99
tin NO,-N hang ngay.

3. Cac bat cap va ton tai trong quan ly tai nguyén
nuéc va BVMT nuéc 6 Ha Noi

3.1. Khai thdc nuéc ngam

Hién nay, tong cong sudt cdp nudc cho trén 7 triéu
dan TP. Ha N¢i trén 1 triéu m*/ngay trong dé nuéc
ngam trén 700.000 m*/ngay chiém khoang 65%, chu
yéu cung cdp cho khoang 3,2 triéu ngudi dan cho khu

76 | Chuyén dé II, thang 6 nam 2022

vuc noi thanh cti. Mac du nguén nuéc ngdm Ha Noi
khé phong phu, t6ng s6 trit lugng khai thac tiém nang
(du bao) la 8,243 triéu m’/ngay [7]. Tuy nhién, viéc khai
thac khong hop ly va qua mdc & mot s6 khu vuc, bo tri
bai giéng khong theo quy hoach da tao nén mot s6 bat
cap va tac dong tiéu cuc nhu: Ha thap muc nudc va sut
lan d4t & mot s6 bai giéng, 6 nhiém asen trong cac ting
chtia nudc, xAm nhép nudc mat 6 nhiém va nudec mén,...
Do viéc khai thdc nuée ngdm khong kiém soat va qua tai
dan dén su suy giam luu lugng nudc, lam ha muc nudce
ngam, gay lun sut dat va kéo theo 6 nhiém nguén nudc.
Tu nhiing ndm 90 trd lai day tdc dong cac hoat dong
xay dung nhu: Khoan khao sat, xti Iy nén moéng cong
trinh, x4y dung cdc céng trinh ngdm,... dién ra manh
mé, khong chu y dung mtc dén méi trudng ndi chung,
moi trudng nudc ngam noéi riéng, da gép phan lam suy
thodi ca chat va lugng nudc ngdm Ha Noi.
3.2. Ngdp ung do thi

Ngép tng (c6 nhiéu dgt mua la ngap lut) 1a mot
thach thtc 16n va thuong xuyén doéi véi TP.Ha Noi.
Nguyén nhan khach quan gay ung ngép la: 1). bia hinh
thap va muc nudc cac song cao; 2). Lugng mua l6n va
phén b6 khong déu theo thoi gian; 3). D6 thi hda va ting
dan s6 (dan s6 TP. Ha Noi trong nhiing nam 90 la 2,1
triéu ngudi va hién nay la hon 7,5 triéu nguoi chua tinh
dan vang lai, tang 3,5 lan so véi trudc). Nhu vay, ngoai
nudc mua, lugng nudc thai d6 vao hé théng thoat nude
(HTTN) ciing tang trén 3,5 lan. Qua trinh do thi hoa va
tang dan s6 tao nén stic ép manh 1én HTTN d6 thi.

Tu cac nguyén nhén trén, can phai c6 giai phap
khic phuc va thé ché hoa, cu thé:

Bdt cap trong quy hoach, qudn ly quy hoach va xdy
dung doé thi: Trong quan ly quy hoach dé thi con nhiéu
bat cap khi cong trinh ha tdng (dac biét la thoat nudc)
khong theo kip v6i xay dung cong trinh, nha ctia. Cot
san nén tai cac khu do thi méi, dai lugng co ban trong
thiét ké tiéu thoat nudc, khong dugc tuan thu theo quy
hoach khi trién khai xay dung cong trinh. Hé thong ho
diéu hoa & cac khu d6 thi méi hién khong phat huy tac
dung, tham chi nhiéu khu hé diéu hoa con bi lap dé
lay dat lam nha, dan dén thoat nuéc cham. Viéc xay
dung cac nha cao tdng v6i mat do 16n va khai thac nude
ngam ciing sé dan dén c6t nén do thi trd nén thap hon
do sut lun dat. Viéc thay d6i c6t duong sau madi lan cai
tao sta chiia sé 1am thay dai tiéu luu vuc thoat nude va
hiéu qua hoat dong ctia cac dudng cong & d6. Ngoai ra,
khong kiém sodt dugc viéc xa rac thai, d6 phé thai xay
dung va l4n chiém hoé kénh muong,... la nguyén nhan
hién hiiu han ché kha ning tiéu thoat nudc va gay 6
nhiém moi trudng.

Ndng lc cdc cong trinh tiéu thodt nudc han ché.
Hé thong thoat nuéc (HTTN) c6 cong sudt tiéu thoat
v6i nhiing tran mua c6 cudng do 310 mm/2 ngay ctia



luu vyc song To Lich. Tuy nhién, yéu t6 BDKH lam
cho nhiéu trdn mua 16n véi tan sudt ting hon lam cho
HTTN khong du tai. Cong sudt cdc tram bom dau moéi
luu vyc Ta Nhué va T6 Lich theo Quy hoach thoat
nudc la 151m’/s [6], tuy nhién ndng luc thuc t€ hién
nay chi méi dat 122,3m’/s. Cac tuyén cong, muong
chinh, h6 diéu hoa,... luu vyc Ta Nhué va Ha Dong
con thi€u nhiéu.

Khoéng dong b gitia quan ly hé thong thodt nude do
thi vGi hé thong thity néong. HTTN d6 thi lu6n gén lién
hé thong thuy lgi vung tuy nhién van con c6 sy phoi
hop khong dong bo hodc khong kip thoi gitia cong
trinh thodt nudc ndi thanh véi cac cong trinh tuéi tiéu
ngoai thanh.

3.3. Cdc nha mdy xii ly nuéc thdi (XLNT) tap
trung hoat dong khong hiéu qud.

Hién nay cé 6 nha may XLNT d6 thi dang hoat
dong véi tong cong sudt thiét ké khoang 277.000 m?/
ngay (trén 20% lugng nudc thai sinh hoat trong khu
vuc do thi). Ngoai cong nghé xt ly mdt s6 nha may
chua pht hgp vi thé chat lugng nudc thai khong dam
bao quy chudn xa thai, lugng nudc thai duge xu ly
thdp hon nhiéu so véi cong sudt thiét ké véi nhiing
nguyén nhan nhu: chua xay dung dong bo hé thong
thu gom v6i nha may XLNT, nudc thai chua duge dau
ndi vao HTTN, chua tich dugc nudc mua vdi nude
thai,.. Vé6i viéc chi c6 10% lugng nudc thai do thi va
nudc thai cong nghiép dugc xt ly, nguoén nudc mat
dang phai hiing chiu sy 6 nhiém nghiém trong. Cac
con song noi dé (T6 Lich, Kim Nguu, Lu va Sét) va
xung quanh thanh ph6 (Nhué, Cau Béy,..) bi 6 nhiém
va suy thodi tram trong. Nudc thai chua qua xu ly
dugc st dung cho viéc tudi tiéu & dudi ha luu sé tiém
dn cac nguy co anh hudng t6i stic khde cong dong.

4. Mot s6 giai phap dam bao quan ly bén viing tai
nguyén nudc va bao vé moi truong nudc TP. Ha Noi

Viéc quan ly nudc do thi hién nay nay khong chi
gi6i han trong xu ly nudc 6 nhiém, ma ngay cang
nhén thic dugc tam quan trong cta viéc duy tri su
can bang cua vong tudn hoan nudc ty nhién, khic
phuc dugc cac hau qua do viéc khai thac nudc qua
mtic (sut lan dat, giam muc nudc ngdm), két hop tan
thu dugc nang lugng va tai nguyén tii qua trinh xt ly
nudc thai va bun thai, trong khi van dép ting dugc cac
muc tiéu phat trién KT-XH trong boi canh chiu tac
dong ctia bién d6i khi hau (BDKH).

4.1. Khai thdc, st dung nguon nuéc cho cdp nuéc

do thi
Nhu ciu cip nudc ctia TP. Ha Noi: 1.287.000 m?/
ngay (nam 2020), 1.939.000 m’/ngay (nam 2030) va
2.576.000 m*/ngay (nam 2050) [8]. Vi vay dé bao dam
nguon nude thd cho cac nhu cau dung nudc can phai

TRAO POI - THAO LUAN ‘=

khai thac st dung nguén nudc hop ly, tiét kiém co
xem xét dén cic anh hudng cia BDKH, 6 nhiém moi
truong; uu tién nudc mat va dan thay thé ngudén nuéce
ngam. Giai phap lva chon nguén nudc tho hgp ly [8] la:

Nguoén nuéc ngdm: Duy tri cdng sudt cic nha may
nu6c ngam 580.000 - 620.000 m*/ngay giai doan 2030-
2050; han ché phat trién cong sudt khai thac nudc
duéi dat trén dia ban Thu doé. Trong giai doan dén
2020 c4n giam déan viéc khai thac nudc dudi dat tai cac
bai giéng ma nudc c¢d ham lugng amoni va d6 nhiém
ban hitu co cao; tién téi diing han viéc khai thac cac
ngudn nudc nay vao giai doan 2020-2030.

Nguon nudc mat: St dung 3 ngudn nudc song
Hong, sdong Da va song Pudng dé€ cung cdp nudc cho
nhu ciu cta Tht d6; ndng cdng sudt cac nha may nudc
mit dé cung cdp nudc cho nhu cdu cta Tha do tu
300.000 m*/ngay nhu hién nay lén 1.140.000 m*/ngay
vao nam 2020 va 2.125.000 m*/ngay vao ndm 2030.

4.2. Phdt trién nguodn tai nguyén nudc

Do thi hoa dan dén thay d6i moi trudng nudc mua
va nudc ngam. Nudc mét la mot trong nhiing ngudn
bé cap chinh cho nudc ngdm. Bao ton tri lugng va
chat lugng ctia cac dién tich mdt nudc yéu té6 quan
trong d€ quan ly bén viing moi trudng nudc ngdm va
ngudn nudc ngdm. Trong tuong lai BDKH sé gia tang
han han va gidm ngudn bd cap clia cac sdong. BS sung
nhan tao nudc dudi dat da va dang dugc ap dung &
nhiéu noi trén thé giéi d€ luu tri va cai thién chat
lugng nudc, phong ngtia cac thiét hai d6i véi cac cong
trinh xay dung do sut lin mat dat,... Tr& nuéc mua
va b8 cép nudc ngdm boi cac dién tich mat nude la
mot trong nhiing giai phap quan ly nguén nudc. Nudc
mua khong nhiing la ngudn bd sung du trii nudc mat
va nudc ngam da thiéu huyt sau st dung theo chu ky
mua, ma con giti ap sudt dia tinh chéng lun syt viing
d6 thi.

4.3. Ddm bdo an ninh ngudn nuéc

An ninh nguén nudc 1a ning luc thich ting d€ bao
vé kha ndng dugc ti€p can bén viing da vé so6 lugng
nudc, chat lugng nudc bao dam cho stic khoe, sinh k¢,
moi truong sinh thai va hoat dong kinh té. bam bao
an ninh, an toan ngudn nudc 1a van dé 16n cua cac do
thi, bdi tinh trang 6 nhiém ngay cang phtc tap, kho
kiém soat. Tu sy ¢§ 6 nhiém nudc ctia Nha mdy nudc
song Da da boc 10 cac bat cap, nhu: Viéc kiém soat
nguon nudc ti thugng luu, moi quan hé gitia cac tinh
trong bao vé nguodn nudc,... chua chat ché; quy trinh
kiém tra chidt lugng nudc ctia hé théng cip nudc do
thi chua dugc tuan thu,...

Bao dam an ninh nguon nudc la phai dat dugc mot
hé thong bén viing vé quan tri nguon nudc, két cau
ha tdng nganh nudc d€ can bang ngudn nudc phuc vu
muc tiéu phat trién bén viing. Trong ndi dung vé bao
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vé ngudn nudc cua Chuong trinh Quéc gia bao dam
cdp nudc an toan giai doan 2016 - 2025 chi ro6: Lap
hanh lang bao vé ngudn nudc, xay dung cac phuong
an bao vé, cai tao chat lugng nguoén nudce khai thac
dap tng cac yéu ciu vé bao dam cdp nudc an toan;
Ra sodt, bd sung cac quy dinh vé hé théng quan trac
gidm sat chdt lugng nguon nudc sinh hoat; ki€ém soat
cac nguodn gay 6 nhiém anh hudng dén nguén nudc;
xay dung hé thong canh bao sém chét lugng nguén
nudc va xu ly nghiém céc vi pham vé xa thai, gay 6
nhiém nguoén nudc, khai théc, sti dung nguén nude
trai phép [9].
4.4. Xu ly va tdi si dung nudc thdi

Theo Quy hoach thoat nuéc Ha No¢i, nudc thai cac
luu vuc S2 va S3 thudc sdong To Lich sé dugc thu gom
vé Nha may XLNT Yén X4 (cong sudt 270.000 m?/
ngay) va Nha mday XLNT Phu D6 (cong suit 84.000
m’/ngay). Do6i véi luu viyc Cau Bay, trong giai doan tu
nam 2030 dén 2050 sé xay dung cac nha may XLNT
Ngoc Thuy (cong sudt: 22.000 - 30.000 m?*/ngay),
Phic Dong (cong sudt: 40.000 - 55.000 m*/ngay) va
An Lac (cong sudt: 39.000 - 53.000 m*/ngay). Xay
dung va quan ly HTTN thai bao gém cac diém diu
ndi, cac tuyén cong thu gom, truyén dan dén Nha may
XLNT va tit Nha may XLNT dén céc diém xa ra moi
trudng véi chit lugng nude thai ddp dng quy chuidn
moi trudng [6].

St dung hiéu qua nudc thai sau xti ly sé ho trg cong
tac cdp nudc bén viing 6 cdc do thi. Nudc thai sau xt
ly c6 thé 4p dung d€ rtia dudng, tudi cay va tham co,
tao canh quan d6 thi, hodc lam cédc h6 nudc nhan tao
dé€ cho muc dich vui choi giai tri, du trii chiia chay tai
cac khu do thi.

Hién nay diéu kién xa nudc thai vao ngudn tiép
nhén theo QCTDHN s6 02:2014/BTNMT. Tuy nhién
gia tri cac thong s6 chat lugng nudc thai van theo
QCVN 40:2011/BTNMT. Vi vay can thiét phai soat
xét va xay dung cic quy chudn vé chit lugng nudc
cho phu hgp v6i diéu kién Thu d6 Ha Noi: quy chuén
nudc thai do6 thi, quy chuin nudc thai tai st dung cho
cac hoat dong do thi,...

4.5. Gidi quyét iing ngdp dé thi trén nguyén tdc
HTTN dé thi bén viing
Thoat nudc mua do thi theo huéng bén viing 1a
mot trong nhiing giai phap mdéi duge khuyén khich ap
dung nhdm gép phén giam thiéu ngdp ung do thi duédi
tac dong cua BDKH. Céc cong trinh cuia HTTN do
thi bén viing tao diéu kién thoat chdm dé tranh lugng
mua tap trung 16n & do thi trong thoi gian ngan, dong
thoi st dung triét d€ cac kha nang luu git va lam sach
ctia hé sinh thai tu nhién vao viéc cai thién chat lugng
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nudc, bd cap nguodn nudc ngdm cdng vaéi viée lam hai
hoa canh quan thién nhién.

Thuc hién cac giai phap quy hoach thoat nudc do
thi bén viing mang lai nhiing lgi ich nhu kiém soat
0 nhiém nudc, giam thi€u Gng ngap, x6i mon, lam
da dang va tang gid tri ctia hé sinh thai nudc, b6 cap
ngudn nudc ngdm, 6n dinh dong chdy cac dong song,
tiét kiém nudc cdp nho thu gom va tai st dung nudc
mua, cai thién canh quan sinh thai do thi, tang gia tri
thuong mai cta khu dat va nang cao thiét thuc chét
lugng cudc sdng.

4.6. BVMT cdc hé do thi

Ho6 do6 thi dong vai tro 16n trong diéu tiét nudc
mua cia HTTN TP. Ha No6i. H6 diéu hoa con lam
tang bd cép nudc cho nudc ngdm, nhit la ting nudc
ngam mach nong trong vi né cé quan hé chat ché vé
mdt thay luc d6i véi tang chita nudc nay. H6 do thi
con tao canh quan va diéu hoa vi khi hiu. Xay dung
cac quy dinh quan ly ho diéu hoa, t6i uu hoéa va dong
b gitia chiic nang diéu hoa thoat nudc véi cac chic
nang vé sinh thai, cdnh quan va chtic nidng khac; xac
dinh vi tri, quy m6 ho hgp ly dam bao t6i da hiéu
qué diéu tiét nudc mua cta hod theo diéu kién cu thé
vé kinh té, ky thuat va moi truong phu hgp véi quy
hoach xay dung do thi [10].

5. Két luan

Su tidng trudng dan s6 va phat trién kinh té€ d6 thi
lam tdng manh nhu cau nuéc st dung, vi vay nguon
nudc sach tré nén mot hang hda co gid tri. Vivay, can
c6 cach tiép can quan ly hé thong nudc bén viing dat
tai nguyén nudc do thilam trung tam, giam thiéu viéc
st dung nudc va tang cuong tai sy dung nudc trong
cong trinh, do dé giam ap luc 1én tai nguyén nudc
thién nhién va gidm thiéu sy xa thai chit 6 nhiém ra
ngoai hé sinh thai do thi

Trong Luat Thu d6 (stta d6i) can lam ré nguyén
tac tiép can d€ quan ly bén viing tai nguyén va BVMT
nudc tao diéu kién d€ xay dung mot ké hoach tong
hop thuc hién quan ly hé thong nudc bén viing cho
TP. Ha Noi v6i da muc tiéu: Pam bao cdp nudc bén
viing, bao vé moi trudng va vong tuan hoan nudce ty
nhién, dap ting cac muc tiéu phat trién KT - XH va
thich ting v6i BDKH. Cac giai phap quan ly tai nguyén
nudc (trung han va dai han) dua trén cac yéu cau nhu:
Céc quy hoach thanh phan lién quan dén tai nguyén
nudc va BVMT trong Quy hoach phat trién TP phai
pht hop véi diéu kién tu nhién, dac diém KT-XH c6
tinh dén sy BDKH; hoan thién quy dinh phap luét lién
quan dén quan ly téng hgp va quan ly bén ving tai
nguyén nudc do thim
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ABSTRACT

The article outlines the development issues of Hanoi capital in the coming time, including the issue of
sustainable management of water resources. Water resources are a key component of the living environment,
a particularly important factor to ensure the successful implementation of strategies and plans for socio-
economic development, national defense and security assurance. An appropriate approach on sustainable
management of water resources (including surface water, groundwater, storm water and wastewater) is
required in the above contents to be included in the Capital Law (amended).
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TINH CHAT CUA NUGC XAM: TIEM NANG TAI SU DUNG,
TIET KIEM NUGC O HO GIA BINH

TS. Nguyén Thanh Hung |(1)
TS. Tran Ngoc Chau
ThS. Nguyén Thj Bé Phuc

TOM TAT

Khan hiém nuéc (KHN) da tré thanh van dé€ toan cau va nhiéu quoc gia trén thé giéi dang phai déi mit.
Tai Viét Nam, gan day, tinh trang nay xudt hién thudng xuyén & ving d6ng bang song Ctiu Long (PBSCL) vao
muia kho han, véi tan suét va miic do ngay cang tang. D€ d6i pho, han ché KHN, xt ly, téi stt dung (TSD) nud6c
thai sinh hoat dugc cho la gidi phap hiéu qua. Nhdm Iya chon phuong an xt Iy, TSD hogp ly nudc thai sinh hoat
thi nudc xam noi 1én la lya chon hang dau. Tinh chat, thanh phan nudc xdm co ban budc dau dugc thuc hién
nghién ctiu § mét khu dan cu (KDC) tai DPBSCL va két qua cho thdy, nudc tam, rtia tay c6 thanh phén 6 nhiém
thép, c6 thé xti 1y so bd d€ TSD cho tudi cay xanh xung quanh nha; thanh phan nudc xam gém nudc tam, gidt
c6 ndng do chit 6 nhiém cao hon. Lya chon mtic do xt ly phu hgp d€ TSD nudc tai ché nhu déi, rta nha vé
sinh, tudi cay... la giai phap tiét kiém nudc sach hiéu qua trong bdi canh KHN. Giai phap xt ly va TSD hgp ly
nudc xam co thé gidm tu 30 - 40% lugng nudce sach tiéu thu & ho gia dinh.

Tw khoa: Nudc xdm, KHN, TSD nudc thdi, xii ly, 6 nhiém.

Nhan bai: 26/6/2022; Svia chiia: 27/6/2022; Duyét dang: 30/6/2022.

1. bat vin dé

KHN ngay cang phé bién & nhiéu vung lanh thé
trén thé giéi boi suy can ngudn nudc, chit lugng nudc
tu hoat dong khai thac qua muc cho phat trién cong
nghiép, nong nghiép va gia tang dan s6. Trong nhiing
thap ky qua, KHN ngay moét tram trong, tang nhanh
bai bién ddi khi hau va su nong 1én toan ciu, dit ra yéu
cau tim kiém giai phap do6i phé va ngudn nudc thay
thé. Mot trong nhiing giai phap dugc dua ra ap dung
la xti 1y, TSD nudc thai va nudc xam dugc danh gid la
nguon tiém nang c6 kha nang thay thé mot phan cho
nudc sach.

DBSCL ciaing da xuét hién KHN cuc by & mot s6
vung, khu vic do han han, xdm nhap man. Theo Bao
cdo ctia B0 TN&MT nam 2021, xdm mdan & cac cla
song vung DBSCL vao mua kho, thuong tii thang 1 - 6
v6i do mén 1én 4 gram/lit, anh hudng dén chat lugng
nudc tubi, nudc sinh hoat khu viic. Hon nita, 8 DPBSCL,
theo quy hoach cac viing dan cu vugt 1a da hinh thanh
nhiéu KDC. Cac KDC xa nguén nudc st dung truyén
thong (song, ho...) trong khi ha ting cdp nudc & mot s6
khu chua dugc hoan chinh nén van con moét s6 KDC
phai d6i mdt véi tinh trang thiéu nudc sach va phai st
dung ngudn nudc kénh ndi dong, khong dam bao chat
lugng, dac biét trong mua kho.

! Trudng Pai hoc An Giang, Dai hoc Quéc gia TP. H6 Chi Minh
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Tu thuc trang khu vuc sé d6i mat véi KHN trong
tuong lai, doi hoi mot gidi phap dé d6i phé cing nhu
giam thiéu anh hudng cta tinh trang nay, trong do, tiét
kiém, xt ly, TSD nudc thai phuc vu cho muc dich tudi
tiéu 1a giai phap téi uu. Tuy nhién, van dé chi phi cho
xt ly, thu gom nudc thai ciing nhu cac van dé quan ly
khéc dat ra cdn xem xét. Vi vdy, xti ly va TSD nudc xam
tai ho gia dinh dugc xem la giai phap tiém nang, song,
can nghién ctiu thanh phan, tinh chit nudc xdm cta
KDC dién hinh dé thay dugc buic tranh téng thé co ban
vé nudc xam ti ho gia dinh, tit d6 c6 ké hoach pht hgp.

Nuédc xam dugc dinh nghia dya theo thanh phan,
nguon nudc thu gom tii ho gia dinh. Theo Gross va
cong su [1], nudc xam bao gom nudc thai tii tam, gidt,
ndu an va cac hoat déng khac, ngoai trit nude thai tu
toilet. Tuy nhién, ciing c6 khdi niém va dinh nghia
nudc xam la nudc thai ra tii ho gia dinh, bao gom nudc
thai ti tdm, gidt, rua tay, khong bao gobm nudc tit nha
vé sinh va ndu dn [2, 3]. Ngoai ra con cé khai niém
nudc xam nhe gom nudc thai ra tii tam, rua tay.

Trong gidi han cta nghién ctiu nay, mot so6 thanh
phan ly, héa trong nuéc xam dugc thu thap nghién ctiu
gdm nudc thai phat sinh ti tam, rtia tay; giat (hai thanh
phan cht yéu ctia nudc xam) duge nghién ctiu danh gia.



2. Phuong phap nghién ctu

Nghién ctiu thuc hién thu thap, phan tich mot s6
thanh phan hoéa, ly co ban trong nudc xam & ho gia
dinh, lugng nudc tiéu thu trung binh/ngay (s6 nguoi
song trong mot ho dugc tinh todn, thu thap chi s6 tiéu
thu nudc ho gia dinh) & méi ho nha dinh ctia mot KDC
khu vuc néong théon (KDC x4 Phu Ninh, huyén Tam
Nong, tinh Bong Thép) c6 hé thong cdp nudc sach sinh
hoat cho cac h¢ dan sinh s6ng. Nghién ctiu thu mau
phan tich thanh phan nuéc xam thuc hién trong thang
mua kho (thang 2/2021). S6 h¢ gia dinh tham gia thuc
hién nghién ctiu 1a 15 ho.

Két qua nghién ctiu dugc phan tich, danh gia thanh
phan hoa, ly co ban ctua nudc xam, cu thé véi 2 loai:
Nudc thai ti gidt (may gidt) va nudc thai tii tim, rua
tay. Cac chi tiéu hda, Iy nudc xdm dugc phan tich gom:
pH, TSS, COD, BOD,_, N-NH,*, TKN va téng phot pho.
Céac chi tiéu dugc phén tich theo quy chudn phén tich
nudc (Standard methods for the examination of water
and wastewater (2017)) [4].

3. Két qua nghién ctu va thao luan

Két qua nghién ctu vé€ lugng nudc tiéu thu trén
dau nguai dugc tinh toan dua trén chi s6 tiéu tén nudc
ghi nhén trén dong ho tiéu thu cua ho gia dinh qua 12
thang tinh tai thoi diém khéo sat (thang 2/2021). Két
qua nghién ctiu cho thay, lugng nudc tiéu thu tinh trén
dau nguoi dao dong tui 55 - 140 lit/nguoi. ngay, bao
gom nudc st dung cho tdm, gidt, vé sinh, ndu &n, cac
hoat dong khac thuong ngay & ho gia dinh (tudi san,
tudi cay xung quanh nha...). Theo nhiing nghién ctiu
trudc day trén thé gisi da dugc cong bo, lugng nudce
Xam tu tam, gidt, rtia tay dao dong 50 - 70% tong lugng
nudc tiéu tén. Tuy nhién, ty 1¢ nay dao dong phu thudc
vao nhiéu yéu t6 nhu mic d6 KHN, chudn séng cta
ngudi dan... O nhiing quéc gia phat trién, mic séng
cao, lugng nudc tiéu thy trung binh 100 - 200 lit/ngusi/
ngay va khoang 60 - 70% lugng nudc xam tu tdm, giat
dugc sinh ra. Trong khi tai cac nudc dang phat trién
hay chdm phat trién, lugng nudc xam tii khoéng 20 - 30
lit/ngudi/ngay [5]. Két qua nghién ctu cho thdy, lugng
nudc xam san sinh ra tit qud trinh tdm, rua tay, giat &
ho gia dinh & khu vuc nghién ctiu dao dong tii 33 - 98
lit nuéc xdm/nguasi/ngay.

Nudc xam tif qua trinh tam, gidt c6 thanh phéan 6
nhiém thip hon nudc xdm ti ndu an (thanh phan dau
md& va chdt hitu co cao), ngudén nudc xam ti tam, gidt
dé dang xt ly, phuc vu cho TSD hon. Pic biét hon,
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thanh phan 6 nhiém, tinh chét ctia nudc xam sinh ra tu
tam, rtia tay c6 thanh phin 6 nhiém khac biét ro rét so
v6i thanh phan 6 nhiém cta nudc thai sinh ra tu giat &
ho gia dinh. Két qua thu thap mau phan tich tai 15 ho
gia dinh & KDC doc 1ap véi 3 14n ldy mau cho két qua
khéc biét gitia hai ngudn nay, cu thé nhu Bang 1.

Két qua Bang 1 cho thdy, tit ca cac thong s6 danh
gia (pH, EC, TSS, COD, BOD,, N-NH_*, TKN, Tot.P)
trong nudc xam ngudn gbc tui tam, ria tay va nudc xam
nguon goc tu gidt & cac hd gia dinh c6 gia tri khac biét
dang ké (p < 0,05), tit ca gid tri nay trong nudc xam co
nguon goc tui giat cao hon 3 - 9 lan, ngoai trii pH la 7,2
+0,3va7,6+0,5.

Gia tri pH nghién ctu khéo sat cho thay, ca 2 loai
nudéc xam thu thép, phén tich, danh gia déu c6 gia tri pH
trung binh (7,2 £ 0,3 va 7,6 + 0,5), ndm trong khoang gia
tri pH trung tinh. Vi gia tri pH nay, nudc xam c6 thé dé
dang ap dung cac qua trinh ly, héa hay sinh hoc dé xti ly.
Hon thé niia, gia tri pH ctia nudc trong khoang pH nay
khi dugc TSD cho cay trong sé khong anh hudng va tac
dong dén dat trong ciing nhu thuc vat.

Ciing tuong tu gia tri pH ctia nudc xam tii 2 nguén
nghién ctu, gia tri EC (d6 dan dién) cta hai nguén
nudc xam khao sat cho thdy, nguén nudc xam sinh ra
tu gidt cd gia tri 16n hon gan 9 lan nguén nudc xam
sinh ra tu tam va rda tay. V6i gia tri EC trong nudc
tu gidt (815,4 £ 170,6 uS/cm), khong phu hgp véi tiém
ning TSD tuéi cho cay trong béi EC cao c6 kha snang
anh hudng 1én dat trong, néu tudi thoi gian dai sé tich
ddé mén trong dat, lam suy gidm chat lugng dat trong.
Hon ntia, EC cao trong nudc tudi anh hudng dén sinh
trudng, phat trién cho cdy trong; EC trong nudc tim,
rtia tay kha thdp (97,8 + 35,5 uS/cm), rat phtt hgp tudi
cho ciy trong, ma khong doi hai xti 1y cao. Vi vay, néu
TSD nudc xam ti gidt hay nuéc xdm goém hai thanh
phén tam, rua tay, gidt thi can phai c6 phuong an xu
ly giam EC d€ dam bao khong géy hai cay va dat trong.

Tuong tu cac két qua vé TSS, COD, BOD, trong
nudc xdm ngudn goc tii gidt cao hon hdn so véi nude
xam ngudn goc tli tam, rlia tay. Nhin chung, cc thong
s6 nay khong anh hudng dang ké dén hiéu qua tudi cho
cay trong néu ting dung TSD cho tudi. Tuy nhién, néu
nodng do chat hitu co trong nudc cao sé anh hudng dén
my quan, san sinh ra mti hoi khi luu chda nuéc hay
tudi bdi cac chat 6 nhiém hiiu co ton tai trong nudc
phan huy sinh ra.

Thanh phan dinh dudng (ni to va phot pho) trong

Bang 1: Thanh phén héa, ly ciia cic chit 6 nhiém trong nudc xam ti tim, rua tay va giat

Ngudn thai pH EC TSS COD BOD, N-NH,* TKN Tot. P
(uS/cm) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)

Tam/ rta tay | 7,2+0,3 97,8+35,5 83,9+24,3 148+46,7 109,2+44,3 4,7£3.7 5,6t4.3 1.7£1.1

Giat 7,6+£0,5 | 815,4+170,6 | 233,8+£65,2 | 487,2+131,7 271,8%£90,2 12,7£5,4 15,1+£5,6 | 11,6%6,5
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nudc xam dugc nhiéu nghién ctiu trudc day quan tam
bdi c6 thé tan dung lam dinh dudng cung cip dudng
chét cho cay trong néu dugc TSD d€ tudi. Tuong tu
nhu céc thanh phan khac trong 2 loai nudc xam nghién
ctu, lugng chat dinh duéng trong nudc xam c6 nguén
goc tu gidt vugt troi hon.

Trai lai, su ton tai ctia cac chét 6 nhiém trong nudc
xam nguodn goc tu gidt cao hon nudc xam ngudn goc
tl tdm va ria tay, lugng nudc xam sinh ra tli tam, rua
tay c6 lugng nudc xam sinh ra 16n hon dang ké so véi
lugng nudc xam sinh ra ti giat 6 ho gia dinh. Két qua
nghién ctiu cho thdy, lugng nudc xam trung binh sinh
ra ti tdm, rtia tay dao dong tu 20 - 60 lit/ngudi/ngay,
trong khi lugng nudc xam sinh ra tii qua trinh giat 6 ho
gia dinh tli 35 - 65 lit/h¢ gia dinh/2 - 3 ngay (trung binh
ho gia dinh ti 3 - 5 nguoi).

Vi lugng nudc sinh ra tii ho gia dinh 16n hon trong
khi thanh phin 6 nhiém ngudn nudc xam ti tdm, rua
tay thidp hon nuéc xam ti giat. Cho nén lugng nuéc
xdm ti qud trinh tam, rlia tay c6 tiém ning tng dung
tudi truc tiép cho cay trong hodc xti ly so bo véi chi phi
thap hoan toan, ddm bao cac yéu cau véi tac dong thap
dén dat trong va khong anh hudng dén sy phat trién
cay trong.

Tiém nang TSD nudc xam nong do 6 nhiém thip
c6 ngudn gbc tli tdm va riia tay tudi cho cay trong dugc
Reichman [6] nghién ctu cho thdy, san lugng sinh
khéi ctia cay trong tudi bang nudc xdm tlit nguodn tam,
rtia tay khong khac biét dang ké so véi tudi bang nude
sach hay nuéc xam da dugc xt ly. Hon thé nita, nghién
ctiu ctia Alfiya [7] thuc hién nghién ctiu tudi trén co
(Lolium perenne) vé6i 3 kiéu loai nude tudi, gom nude
sach tli nguon nudc cdp sinh hoat, nudc xam sinh ra ti
tam va rita tay, nudc xam (tam, giat) dugc xu ly bang
qua trinh sinh hoc. Két qua cho théy ring, co dugc tudi
bang nudc xam tho khong anh hudng va khac biét dang
ké so v6i cd dugc tudi biang nudc xam xt ly sinh hoc
hay nudc sach. San lugng sinh khoi ctia ¢d dugc tudi
bing nudc xam tho thip hon, tuy nhién, khac biét thip
hon vé sinh khoi gitia cac thi nghiém la khong dang
ké véi khodang tin ciy 95%. Mot nghién ctiu khac dugc
thuc hién béi Pinto [8] trén ct cai trang (Betavulgaris)
cho thdy nudc xam dugc pha loang v6i nudc sach va
tudi xen ké gitia nudc xam, nudc sach thi san lugng ctia
cay trong nghién khong cé khac biét so véi tudi bang
nudc sach.

Tt két qua nghién ctiu cho thay, mot s6 thanh phan
(pH, EC) trong nudc xam tii tdm, rtia tay khong c6 tiém
ning anh hudéng dén dat trong va thanh phin nudc
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xam nghién ctu hién trang tai KDC & Viét Nam cho
thdy két qua ciing tuong tu nhu thanh phin 6 nhiém
trong nudc xam cua cac nghién ctiu trudc do trén thé
giGi. Vi nong do thdp ctia nudc xam tli tdm, rda tay
hoan toan c6 kha nang TSD cho tuéi cay ma khong
anh hudng dén néing suit sinh khoi, dat trong. Chinh
vi vay, xu ly so bd nudc xdm ti tdm, rlia tay hoan toan
c6 tiém ndng thay thé cho dung nudc sach tudi cay.
Ngudn nudc nay c6 uu diém bai chiém lugng 16n nudce
sinh hoat sinh ra nén tan dung cho tuéi, gép phan giam
30 - 40% nudc sach. Ngoai ra, c6 thé diu tu xu ly dat
chét lugng cao hon, dat cac yéu cau loai bo vi sinh vat,
phuong phap tudi phu hgp cho cay trong dat yéu cau
vé thdm my, vé sinh hay duing nudc cho muc dich khéc
yéu ciu vé chét lugng.

4. Két luan

Qua két qua nghién ctiu vé gia tri cac thanh phan co
ban trong nudc xdm & ho gia dinh tai KDC dién hinh &
DBSCL cho thay:

- Nu6c xam tu tdm, rda tay ¢ thanh phan 6 nhiém
nhu pH, EC, TSS, COD, BOD,, N-NH,", TKN va tong
phot pho thdp hon kha nhiéu so véi nude thai tu gidt &
ho gia dinh.

- Nudc xam ti tdm, rua tay chiém lugng l6n nude
thai sinh ra tit h¢ gia dinh so v6i nudc xdm tili cac nguén
khac. Nguén nudc xam nay cé thé tan dung TSD dé
tudi cdy xung quanh nha ma khong anh hudng dén dat
ciing nhu cay trong.

- St dung nudc xdm tl tim, rlia tay tudi cho cay
trong thay nudc sach c6 thé tiét kiém 30 - 40% lugng
nudc sach.

- Yéu cau vé chat lugng nudc TSD cao hon ciing
nhu dénh gid hiéu qua TSD nudc mang lai c6 thé dau
tu hé thong xt ly nudc xam tli tam, rua tay dat chat
lugng nudc véi muic cao hon hay xti ly ca nudc xam tu
gidt cing v6i nudc xdm tii tam, rua tay 6 ho gia dinh.

Kién nghi: Nghién ctiu nay co ban chi thé€ hién cac
thanh phén 6 nhiém ton tai trong hai loai nuéc xam.
bé danh gia day da thanh phén, tinh chit cta nudc
xam, can nghién ciu mé& rdng cac thanh phan c6 kha
nang ton tai trong nudc cip anh hudng dén dat, cay
trong trong TSD cho tuéi va anh huéng khac cho muc
dich TSD khéc. Céc thanh phan cin dénh gid c6 thé 1a
chét tdy rtia bé mdt, vi lugng, vi sinh vat (Coliform)...

Loi cam on: Nghién ctiu dugc tai trg boi Dai hoc
Quoc gia Thanh phé H6 Chi Minh trong khu6n khé Bé
tai ma s6 C2021-16-08.
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CHARACTERISTICS OF GREYWATER: POTENTIAL TO REUSE AND
SAVE WATER IN THE HOUSEHOLDS

Dr. Nguyen Thanh Hung, Dr. Tran Ngoc Chau, MSc. Nguyen Thi Be Phuc
An Giang University, Viet Nam National University Ho Chi Minh City

ABSTRACT

Water scarcity is becoming a global problem and many countries around the world are facing it. Water
scarcity has recently appeared frequently in the Mekong River Delta (MRD) in the dry season, with increasing
frequency and gravity. To cope with water scarcity and reducing severity, treatment and reuse of domestic
wastewater is an effective solution. In order to choose a reasonable treatment and reuse plan for domestic
wastewater, greywater emerging as the first choice. The basic characteristics and composition of greywater were
initially studied in a residential area in the Mekong Delta and the results showed that bathing and hand washing
water with low pollutant content could be preliminarily treated for reuse for watering plants around the houses;
Greywater components, including bathing and washing water, have higher concentrations of pollutants. To
select an appropriate level of wastwater treatment reuse in the household (flushing toilets, watering plants, etc)
is an effective solution to save fresh water in the context of water scarcity. The solution to properly greywater
treatment reuse can reduce the amount of clean water consumed in households by 30 - 40%.

Key words: Greywater, water scarcity, wastewater treatment reuse, treatment, pollution.
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DANH GIA KHA NANG XU LY HOP CHAT HUU (O
DE BAY HOI (VOCs) BANG VAT LIEU NANO XUC TAC
QUANG HOA IRIDIUM BIEN TINH TIO,

PGS. TS. H6 Thi Thanh Van'!

TOM TAT

Nghién ctiu da tong hgp va xay dung dugc quy trinh tdng hop vat liéu xic tac quang kich thudc nano méi
TiO, bién tinh Iridium v6i cdc ty I¢ Iridium lan luot 1a 0,5%; 1,0% va 1,5% bing phuong phap thiiy nhiét mot
giai doan dung dung moi nudc va khong stt dung thém chat hoat dong bé mat nao khac. Cac két qua phén tich
cho thdy, vat li¢u Ir-doped TiO, c6 cau truc hinh thdi nano kich thui6c khoang 15 - 20 nm hinh giéng cubic,
pha anatase chiém chtl yéu va dién tich bé mét riéng dat 16n hon 150 m?/g, gia tri bandgap trong khoang 2,4 -
2,7 eV so véi undoped-TiO, la 3,2 eV. Nghién ctiu ciing da thiét ké hé thong xti ly toluen/n-hexan bang vat liéu
xtic tc quang md&i nano Ir-doped TiO, & quy mo phong thi nghiém va lap dit quy trinh van hanh thi nghiém
hé thdng, tii d6 tién hanh khao sat cdc yéu t6 anh hudng dén hiéu suat phan hty toluen va n-hexan nhu: ty
1é bién tinh Ir, luu lugng khi, nhiét d6 phan ting, 6 dm mdi trudng, d6 bén xuc tac. Cac két qua nay cao hon
cac nghién ctfu trong va ngoai nidc vé kha ning xt Iy n-hexan va toluen cua Ir-doped TiO, do bandgap cta
Ir-doped TiO, sau khi bién tinh bang Ir giam con 2.4 - 2.7 eV kha thép, ngoai ra ion clia kim loai bién tinh Ir
anh huong lén d6 hoat hoa trong phin ting quang ctia TiO, bidng cach déng vai tro nhu la “bay” electron hodc
16 va thay d6i toc do tai t6 hgp e/h* (electron/16 tréng) tii d6 ting hiéu sudt xt ly va gidm kha nang ti té hgp
e-10 trong. Nghién ctu cling tién hanh thtt nghiém kha ning xtt Iy VOCs cua vt liéu xuc tac quang Ir-doped

TiO, tai tram xdng dau va cho hi¢u qua xt ly cao.
Tu khéa: Vit liéu xiic tdc quang, hgp chdt, TiO,.

Nhan bai: 15/5/2022; Svia chiia: 27/5/2022; Duyét dang: 29/5/2022.

1. Gi6i thiéu

Trong xdng thuong mai hién nay chtia mot s6 hop
chat hitu co dé bay hoi doc hai (ching han nhu n-hexan
hay toluen) c6 tac dong bat lgi téi stic khde cta con
ngudi. Xang thuong mai la hon hgp cta rat nhiéu hgp
phan véi cac chiic ning dic trung dugc két hgp véi
nhau nhdm t6i uu hoa ca chit lugng 1an tinh kinh té€
cua san phdm. V€ co ban, xdng thuong mai bao gom
xang nén va chit phu gia. Trong dd, xang nén la hén
hgp phtic tap gom céc hydrocacbon cé khoang nhiét
do soi tii 0 hodc 30°C (tuy vung khi hau) dén khong
qué 200°C tu qua trinh loc d4u. Tuy nguén dau san ¢
va cong nghé cua nha mdy, ching cht yéu bao gom
hydrocacbon tii C, - C,  va déi khi c6 thém butan. Chét
phu gia bao gobm chét chong kich né, chit chéng oxy
héa, chit chéng déng bing va chdt mau [1]. O Viét
Nam hién nay c6 hai loai xdng phé bién trén thi trudng
la xang khong chi RON 92 va RON 95. Theo Quy chuédn
Quoc gia QCVN 1:2015/BKHCN vé xang, cac loai xang
luu hanh trén thi trudng can dap tng cac chi tiéu chét

! Trudng Dai hoc Tai nguyén va Moi truong TP. Ho Chi Minh
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lugng, nhat la chi tiéu lién quan dén cac hgp chat dé
bay hoi doc hai. Ngoai ra, dya trén nhiing thi nghiém
trén dong vat, TG chiic Nghién ctiu Ung thu Quoc té€ da
x€p xang d4u vao nhoém 2B, nhém cé kha nang gay ung
thu cho con ngudi.

Diéc biét, chi s6 octan (RON) dugc xem la mot
thudc do quyét dinh chat lugng nhién liéu. Trén thuc
té, d€ cai thién chi s6 octan ctia xang dau, cac chit phu
gia “tdng cuong octan” (dién hinh nhu toluen) thudng
dugc thém vao hon hgp xang. Thong thudng, chi cdn
mot lugng tuong doi nho toluen dugc thém vao xang
dau sé lam tang dang ké& chi s6 octan ctia nhién liéu.
Noéng do toluen thidp nhét con ngudi c6 thé cam nhan
trong khong khi la 0,64 dén 139 mg/m® [2]. Ngudng
mui trong nudc 1a 0,024 - 0,17 mg/lit. Ngudng c6 thé
cam nhéan dugc mui vi la 0,04 dén 0,12 mg/lit [3]. Bén
canh do, n-hexan cling dugc st dung rdéng rai lam
dung modi, pha loang son hay lam moéi truong phan
ting polymer héa [4]. Trong xdng thuong mai, sy xudt
hién ctia n-hexan chu yéu la do du lugng n-hexan trong



xang nén tu phan doan naptha nhe trong qua trinh loc-
chung dau [5]. Theo cac két qua thong ké, qua trinh
bay hoi ctia n-hexan va toluen tai cac tram cung cip
xang dau tuong doi 16n so v6i qua trinh phat thai cta
mot s6 nganh cong nghiép c6 st dung dén n-hexan va
toluen. Nam 2008, nhom nghién ctiu ctia Isabel [6] da
tién hanh nghién ctiu vé kha nang bay hoi va khuyéch
tan clia n-hexan ti tram xang dau La Fica & thanh
ph6 Murcia ra cac khu vuc xung quanh. Két qua cho
thdy rang lugng n-hexan phat thai c6 thé dat gia tri 1én
dén ~100 pg/m’ va c6 thé khuyéch tan ra xung quanh
trong ban kinh 100 m. Nhém nghién ctiu ctia Farhad
Esmaelnejad va cong su [7] tién hanh khao sat nong do
cua cac hgp chit hitu co dé bay hoi nhu benzen, toluen,
ethylbenzen, xylen vao mtia he va mua dong tai 10 tram
nhién liéu (2 tram khi d6t tu nhién va 8 tram xang dau)
va cac diém cach nhau 50, 150 va 250 nm tai Iran vao
ndm 2013. Két qua khao sat cho thay lugng hgp chat
htiu co doc hai phat thai vao khong khi vao mua he cao
hon dang ké so v6i mua dong. Diéu nay c6 thé dugc
giai thich do nhiét do cao vao mua hé dan t6i kha nang
khuyéch tan dé dang hon cta cdc hgp chét dé bay hoi
ddc hai vao khong khi so v6i mua dong.

Nhiing nam géan déy, viéc sti dung vat liéu xdc tac
quang dugc xem nhu phuong phap thay thé tiém nang
do moét s6 uu diém nhat dinh nhu c6 thé xi ly ddng thoi
hon hgp céc chdt 6 nhiém khéc nhau, hiéu suit phan
huy cao, dé van hanh va béo tri, tiét kiém nang lugng dé
phén huy cac hgp chét hitu co dé bay hoi, do d6 c6 thé
cai thién dugc chit lugng khong khi. Tl t6ng quan tinh
hinh nghién ctiu trong va ngoai nudc, vat liéu xuic tac
quang M-doped TiO, cht yéu dugc st dung dé xu ly
cac chat khi nhu aceton, ethylbenzen, xylen. Ngoai ra,
hiéu qua xu ly cac hgp chat hitu co dé bay hoi cua vét
liéu xtic tdc quang M-doped TiO, con tuong déi thap
do ning lugng ving cdm sau khi doped khong giam
dang ké (E_ < 3.0 eV) so véi vat liéu xuc tac quang hoa
truyén thong TiO, (E_~ 3.20 eV) va dién tich bé mit
riéng tuong doi thap f< 100 m?/g) do stt dung phuong
phap sol-gel két hgp véi xt ly nhiét tai nhiét d6 cao (>
500°C). Hién nay, viéc tong hgp vat liéu xuc tac quang
M-doped TiO, d€ xti Iy cac hgp chét hiiu co, chang han
nhu n-hexan hodc toluen, trong méi truéng 6 nhiém
thuc té€ van chua hodc ¢ rat it nghién ctu.

Trong nghién ctiu nay, ching tdi tiép can dé giai
quyét cac van dé con ton tai da néu trén chia vat liéu xac
tdc quang TiO, cling nhu ké thiia va phét trién nhiing
két qua da dat dugc cua nhom nghién ctiu trong thai
gian qua bang viéc téng hgp vat liéu nano ciu truc méi
Ir-doped TiO, ung dung lam vét liéu xtc tic quang
hiéu qua dé phan huay cac hgp chét n-hexan va toluen
ma chua dugc nghién ctu trude day. Vat liéu xuc tac
quang TiO, dugc lya chon vi n6 dugc st dung rong
rai trong nhiéu linh vyc do d6 bén cao, gia thanh ré va

TRAO POI - THAO LUAN "

'HIM“W“II

khong doc hai. Tuy nhién, nang lugng viing cdm tuong
doi lén (> 3.20 eV) va kha nang hap phu kém anh sang
nhin thdy la nhiing han ché cta vat liéu TiO,. Vi thé,
viéc doping nguyén t6 thi hai vao cdu tric TiO, dugc
xem nhu phuong phap hiéu qua d€ giai quyét cac han
ché trén. Kim loai Iridi (Ir) dugc biét nhu mot xuc tac
hiéu qua do cdu tric dién tl va kha nang phan ting tot
tu vung tia cyc tim t6i anh sang kha kién. Do do, sau
khi doping kim loai Ir vao cdu trtc TiO, thi band-gap
c6 thé giam hon 25% so v6i band-gap cta vét liéu xuc
tdc quang TiO,. Hon niia, trong s6 cac kim loai thugc
nhom Pt, Ir ¢ mdt s6 tinh chat doc ddo khong dugc
tim thdy trong nhiing kim loai chuyén tiép.

2. Phuong phap nghién ciiu

2.1. Tong hop vit liéu xiic tdc quang nano

Vit liéu Ir-doped TiO, dugc tong hop bang phuong
phap thuy nhiét mot giai doan, khong stii dung thém
bat ki chit hoat dong bé mit hay chét 6n dinh nao theo
nhu quy trinh dugc trinh bay trong nghién ctu trudc
cua tac gia At Van Nguyen va cdng su [8]. Dau tién,
mot lugng muoi tuong ting véi cac ti 1¢ 0,5%; 1,0% va
1,5% IrCl,xH,O dugc hoa tan vao 50 ml nudc cat va
khuady trén bép ti, gia nhiét dén 70°C trong 30 - 40 phut
dén khi lugng mudi tan hoan toan. Do TiCl, dé bi thiy
phan ngay tai nhiét do thuong nén cin diéu chinh pH
thdp d€ han ché thuy phan bang dung dich acid HCL
Cho dung dich da dugc chinh pH vao chiu da lam
lanh trong 20 phut. Sau khi da dugc lam lanh, dung
micropipet nhé vao dung dich 220 pL TiCl,. Mau dung
dich sau d6 dugc chuyén vao autoclave boc teflon, vo
lam bang thép khong gi, c6 bé day chiu dugc ap suit
16n. Phan ting thtly nhiét xay ra tai nhiét d¢ T°C va thoi
gian t (gio) khao sat, sau d6 d€ ngudi trong khong khi &
nhiét d6 phong. Sau phan ting, huyén phu dugc ly tam,
loc ldy chat rdn va rua nhiéu lan véi nudce cit dén khi
pH trung hoa (khoang 5 - 6 14n). Sau d96, két tua dugc
sdy & 80°C roi nghién min d€ tao mau xuc tdc mong
mudn. Cac mau sau khi téng hgp xong dugc cho vao
cac lo thuy tinh chtia mau dugc danh ddu ki hiéu mau
riéng biét.

2.2. Xday dung hé théng xii ly khi trong phong thi
nghiém

1 - Nép cao su; 2 - Bong thuy tinh; 3 - Silicagel; 4 -
Than hoat tinh; 5 - Dén c6n; 6 - Giot mau; 7 - éng thay
tinh; 8 - Quat tan nhiét; 9 - Tui chia khi miu vao; 10
- éng chtia xtc tac; 11 - Vat liéu xtc tac; 12 - Dén UV;
13 - Tui chiia khi mau ra.
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P1: Bom khong khi vao; P2: Bom hat khi ra; F1: Luu
lugng ké khi vao; F2: Luu lugng ké khi di qua vat liéu
xuc tac.

3. Két qua va ban luan

Két qua Nghién ctiu cho thdy vat liéu xuc tac quang
kich thudc nano méi TiO, bién tinh Iridium véi cac ty
1¢ Iridium 14n lugt 1a 0,5%; 1,0% va 1,5% béang phuong
phap thay nhiét mot giai doan dung dung moéi nude va
khong st dung thém chat hoat dong bé mit nao khac.
Nghién ctu cling tién hanh khao sat va tim ra dugc
diéu kién tong hgp vat liéu Ir-doped TiO, t6i uu la tai
pH = 1,5, nhiét d6 210°C trong thoi gian 8 gio. Vat liéu
xuc tac dugc phan tich vé ciu tric, hinh dang, tinh chat
quang ctia vét liéu xtc tdc quang Ir-doped TiO, véi cac
ty 1é Iridium lan lugt 1a 0,5%; 1,0% va 1,5%.

Cac két qua phén tich cho thay, vat liéu Ir-doped
TiO, c6 cdu tric hinh thdi nano kich thuéc khoing
15 - 20 nm hinh giéng cubic, pha anatase chiém chua
yéu va dién tich bé mdt riéng dat 16n hon 150 m?/g, gia
tri bandgap trong khoang 2,4 - 2,7 eV so v6i undoped-
TiO, 1a 3,2 eV. Nghién ctiu ciing da thiét ké hé thong
xu ly toluen/n-hexan béng vat liéu xuc tic quang méi
nano Ir-doped TiO, 6 quy m6 phong thi nghi¢m va
lap dét quy trinh van hanh tht nghiém hé thong, ti d6
tién hanh khao sat cac yéu t6 anh hudng dén hiéu suit
phan hty toluen va n-hexan nhu: ty 1é bién tinh Ir, luu
lugng khi, nhiét d¢ phan tng, d6 dm moi trudng, do
bén xuc tac.

Két qua so sanh chi ra, vét liéu xdc tac quang Ir-
doped TiO, trong nghién ciu nay cé hi¢u sudt xu ly
toluen va n-hexan cao hon cac nghién ctu trude do
dac biét 1a do6i véi toluen dat dén gan 98% cao hon cac
nghién ctu trudc do. Két qua sau khi thyc hién thi
nghiém va xac dinh ndng d¢ toluen trong mau bang
phuong phap sic ki khi cho thdy, diéu kién t6i uu cho
phan ting phan hiy toluen la xtc tdc Ir-doped TiO, v6i
ty 1& 1,5% Iridium, luu lugng khi thdi qua xuc tac la
350 mL/phut va d6 dm tuong d6i 70% cho hiéu suit
phan hty cao dat gan 98%; do6i véi phan ting phan huay
n-hexan la xdc tac 0,5% Ir-doped TiO,, luu lugng khi
thdi qua xuc tac 1a 350 mL/phut cho hiéu sudt phan huy
dat hon 60%.

A Hinh 1. Co ché dé xudt phan hity hgp chdt hitu co doc hai
st dung vat liéu xic tdc quang kich thudc nano Ir-doped TiO,
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Céc két qua nay cao hon cac nghién ctiu trong va
ngoai nudc vé kha ning xt 1y n-hexan va toluen ctia
Ir-doped TiO, do bandgap ctia Ir-doped TiO, sau khi
bién tinh bang Ir gidm con 2.4 - 2.7 eV kha thap, ngoai
ra ion cua kim loai bién tinh Ir anh hudng lén do hoat
héa trong phan ting quang cta TiO, bing cich déng
vai tro nhu la “bay” electron hodc 16 va thay déi t6c do
tai t6 hgp e/h* (electron/16 tréng) tii d6 tang hiéu suét
xtt ly va giam kha nang tai t6 hop e-16 trong (Hinh 1).
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A Hinh 2. Két qud thit nghié¢m khd ndng xii Iy VOCs ciia vit
liéu xtic tdc quang Ir-doped TiO, tai tram xdng ddu vdi 4 chi
tiéu toluen, n-hexan, benzene va IPA

Nghién ctiu ciing tién hanh tht nghiém kha nang
xtt Iy VOCs ctia vat liéu xuc téc quang Ir-doped TiO,
tai tram xang dau. Két qua phén tich cho thdy, c6 4 chi
tiéu toluen, n-hexan, benzene va IPA trong mau thuc
t€ tai tram xdng d4u. Sau khi qua hé théng xt ly bang
xtc tac quang Ir-doped TiO, thi hiéu qua x ly toluen
trung binh dat gdn 80% va hiéu qua xt ly n-hexan hon
50% cho mau xu ly thét, két qua nay phu hop véi két
qua xt Iy mau tinh khiét toluen va n-hexan. P6i véi chi
tiéu benzene va IPA, két qua phan tich cho thay hiéu
sudt xt ly dat trung binh khoang 70% khi qua hé thong
xti ly xtc tic quang Ir-doped TiO,. Cac mau khi ngoai
tram xdng sau khi qua xti 1y 4 chi tiéu toluen, n-hexan,
benzene va IPA déu dat tiéu chuin QCVN 19:2009/
BTNMT (Hinh 2).

4. Kétluan

Nghién ctiu mang tinh thuc tién rét cao va cdp bach
trong thuc trang 6 nhiém khi VOVs, 6 nhiém moi
trudng ngay cang nghiém trong. Nhiing két qua trén
cho thdy, vat liéu xdc tdc quang kich thudc nano méi



TiO, bién tinh Iridium la mét xuc tac tiém nang va cé
thé ting dung rdng rai trong xt ly cac hgp chét hitu co
dé bay hoi doc hai toluen va n-hexan néi riéng va cac
hgp chit VOCs ndi chung.
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ABSTRACT

EVALUATION OF THE ABILITY TO TREAT VOLATILE ORGANIC
COMPOUNDS (VOCs) BY TIO, DENATURED IRIDIUM
PHOTOCATALYST NANOMATERIALS

Ho Chi Minh City University of Natural Resources and Environment

The research has synthesized and developed a process to synthesize new TiO, denatured Iridium nanoscale
photocatalyst materials with Iridium ratios of 0.5%; 1.0% and 1.5% respectively by single-stage hydrothermal
method using water solvent and no other surfactants were added.

The analytical results show that the Ir-doped TiO, material has a nanomorphological structure of about 15
- 20 nm in the shape of a cubic shape, the anatase phase dominates and the specific surface area is greater than
150 m?/g with the bandgap values in the range of 2.4 - 2.7 eV compared to undoped-TiO, of 3.2 eV.

Theresearchalso designed a toluen/n-hexane treatment system with anew nano Ir-doped TiO, photocatalyst

Assoc. Prof. Dr. Ho Thi Thanh Van

material at a laboratory scale and set up a pilot operating procedure for the system, from which to conduct a
survey of the factors affecting the decomposition efficiency of toluene and n-hexane such as: Ir denaturation
rate, gas flow rate, reaction temperature, environmental humidity, and catalyst stability.

These results are higher than domestic and foreign researches on the ability to treat n-hexan and toluen
of Ir-doped TiO, because the bandgap of Ir-doped TiO, after Ir-denaturation decreases to 2.4 - 2.7 eV, which
is quite low. In addition, the ion of the Ir denatured metal affects the photoreactivity of TiO, by acting as
an electron “trap” or hole and changing the rate of e/h* (electron/hole) recombination thereby increasing
treatment efficiency and reducing the possibility of e-hole recombination. The research also tested the ability
to treat VOCs of Ir-doped TiO, photocatalysts at petrol stations and gave high treatment efficiency.

Key words: Photocatalyst materials, compounds, TiO,.
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» Moéi truong

DE XUAT MOT SO GIAI PHAP NHAM NANG CAO HIEU QUA
QUY TRINH THU GOM, VAN CHUYEN CHATTHAIRAN
SINH HOAT PHU HQP V@I VIET NAM TRONG THOI GIAN TGl

ThS. Pham DPinh Tuyén '
ThS. Han Tran Viét

TOM TAT

Hoat dong thu gom, vin chuyén chit théi ran sinh hoat (CTRSH) la mét khau quan trong trong hé thong
quén ly chét thai. Kinh nghiém ctia mét s6 quéc gia thé gisi cho thdy cac nudc da trién khai hoat dong thu
gom, van chuyén rat hiéu qua ca vé mit kinh t€ va méi truong. Tai nudc ta, mdc du quy trinh thu gom, van
chuyén CTRSH co ban da dugc trién khai hiéu qua nhung thuc t€ van con mdt s6 han ché, chua dap ting day
du yéu cdu dat ra vé hiéu qua thu gom, vin chuyén va cong tac bdo vé mai trudng. Can cti trén thuc tién trién
khai va kinh nghiém ctia mét s6 nudc trén thé gidi, bai viét d€ xudt quy trinh thu gom, vin chuyén CTRSH &
do thi va néng thon phu hop véi diéu kién, dic diém va 16 trinh thyuc hién quan ly chét thai ¢ Viét Nam.

Tu khéa: Chdt thdi ran, thu gom, van chuyén, qudn ly chdt thdi.

Nhdn bai: 24/5/2022; Stia chita: 6/6/2022; Duyét dang: 8/6/2022.

1. Hién trang quy trinh thu gom, vin chuyén
CTRSH 6 moét s6 qudc gia trén thé giGi

Trén thé gi6i hién nay phd bién 2 phuong thtic thu
gom, van chuyén CTRSH, d¢ 1a: Hé thong thu gom hén
hgp va hé thong thu gom c6 phan loai.

H¢ thong thu gom hon hgp

Tai nhiing quoc gia ngudi dan chua tiép cin va thuc
hanh phan loai rac, chit thai chua dugc phan loai tai
nguon sé dugc thu gom tap trung va van chuyén vé co
s& xu ly. Hinh thtic thu gom thiing chtia di dong hay
thuing chta c6 dinh sé dugc van dung linh hoat tuy
vao ddc diém nguodn thai 1a cac ho gia dinh, ngé hém,
san vuon hay cdc trung tam thuong mai/ toa nha van
phong,...

Hg¢ thong thu gom c6 phdn logi

D6i voi cac d6 thi 6 cac nude phat trién, hé thong
thu gom, vin chuyén chat thai thuong dugc thiét ké
phu hop véi viéc phan loai CTRSH tai nguon: Chat thai
hiiu co, chét thai ¢6 kha nang tai ché va cac loai khac.

Viéc phén loai chat thai tot sé yéu cau quy trinh thu
gom, van chuyén c6 su bs sung, phut hgp véi tiing loai
chét thai. Thay vi chi di thu gom chét thai bang mot
phuong tién chung thi d6i v6i mdi loai chét thai, can
c6 xe chuyén dung va phuong an thu gom, tan sudt thu
gom, thoi gian thu gom khac nhau, phu hgp véi dic
diém chat thai.

'Tap chi Méi trudng
2Vién Khoa hoc moi tridng
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Chit thai hitu co dugc van chuyén bang xe chuyén
dung va chd thing t6i cdc nha mdy ché bién phan
compost ma khong qua cic tram trung chuyén. Chat
thai tai ché nhu kim loai, vo chai nhua, gidy,... dugc
van chuyén t6i cac nha may thu hoéi vét liéu. Tai day,
chat thai dugc sang loc toan b, loai bd cac chat gay 6
nhiém, nghién va déng khoi, sau d6 dugc xti ly tai ché
theo cac phuong phap phu hop.

T6ng hop quy trinh thu gom, vin chuyén CTRSH
trén thé gii cho thdy, vé co ban, quy trinh thu gom,
van chuyén déu bao gdém cac quy trinh thu gom so cép
va thu cdp. Qua trinh thu gom so cdp la quy trinh thu
gom chat thai phat sinh ti h¢ gia dinh, ctia hang ca
nhén, nha hang, khach san,... téi diém tip két. Qua

A Hinh 1. H¢ théng thu gom, van chuyén CTRSH tai mét s6
qudc gia trén thé gidi



trinh thu gom thu cdp sé dugc thuc hién ti cac diém
tap keét, t6i tram trung chuyén va téi nha may xu ly, bai
chon 1dp cudi cung. Cac tram trung chuyén dong mot
vai tro 16n trong hé thong quan ly CTR, né déng vai
tro lién két gitia qua trinh thu gom CTR va co sé xt ly
cuodi cung.

Viéc ap dung hé thong thu gom c6 su khac biét gitia
cac nudc phat trién va cac nudc dang phat trién. Trong
khi & cac nudc phat trién da phat trién thanh cong hé
théng thu gom két hgp ca hé thong thu gom hén hgp
va hé thong thu gom cé phén loai thi cac nuéc dang
phat trién chti yéu van van hanh hé théng thu gom hén
hgp. Thuc té viéc duy tri va van hanh hé thong thu gom
phan loai yéu cu nguén kinh phi d4u tu 16n cho thiét
bi, phuong tién va nhan lyc. Chi phi cho viéc thu gom
chiém t6i 65% tong chi phi trong mot hé théng quan
ly CTRSH d6 thi tai My. Tai Indénésia chi phi cho phi
van chuyén chiém ty trong 16n (35,5%-76,3%) ctia téng
hgp phén chi phi quan ly CTRSH.?

Bang 1. Tdng hgp chi phi thu gom, vin chuyén CTRSH &
mot s nudc
Don vi tinh: USD/tdn

Nudc| Thu | Thunhip | Thu Thu
nhip trung nhip | nhap
Chi phi thap binh kha cao
thu gom 20-50 30-75 40-90 | 85-250

Nguodn: World Bank, 2012 *

2. Thuc trang quy trinh thu gom, vin chuyén chit
thai rdn sinh hoat tai Viét Nam

Tai khu vic doé thi

Tt ndam 2006-2009 tai Ha Noi da trién khai thi diém
viéc phéan loai CTRSH tai nguén ap dung & 4 quan noi
thanh 1a Phan Chu Trinh, Thanh Cong, Lang Ha va
Nguén Du véi tng 18.300 ho gia dinh. Tuy nhién sau
thoi gian trién khai thi dy 4n thi diém nay khong thé
tiép tuc va da diing lai. Hién nay, cong tac thu gom, van
chuyén CTRSH trén dia ban cac d6 thi l6n tai nudc ta
nhu Ha N¢i, TP. H6 Chi Minh, Pa Nang, Can Tho,...
van la hé thong thu gom hén hgp. Cac phuong phap
thu gom dugc ting dung thich hgp, linh hoat sao cho
pht hop véi dac diém do thi. Cu thé: xe ddy dugc st
dung trong nhiing ngé nho, hep, nhan vién thu gom sé
ddy xe va thu gom tling tai dung chat thai dugc d6 doc
ngo, xom. Chét thai dugc van chuyén 1én cac xe cho rac
chuyén dung va dugc di chuyén téi diém trung chuyén
hodc truc ti€p téi co s6 xti ly cudi cung. Hé thong thu
gom va van chuyén nay la hé thdng thu gom chinh
thtic, c6 sy tham gia quan ly ctia co quan nha nudéc.

TRAO POI - THAO LUAN

Hién nay, mot s6 do thi c6 quy hoach hé thong tram
trung chuyén CTRSH dam bao quy dinh vé bao vé moi
truong. Thuc té hau hét cac do thi déu chua c6 cac diém
tap két, tram trung chuyén CTRSH phu hgp, dap ting
yéu cau vé ky thuét, tram trung chuyén dugc b tri
ngay trén via he hay tham chila long dudng khu dén cu
gdy mét canh quan, gay 6 nhiém moi trudng.

Dai voi chat thai cd kha nang tai ché nhu chai nhua,
sat thép, vo lon, bia cling,... hién dugc thu gom theo
hé thong thu gom bdi nhiing ngudi thu mua dong nat,
ve chai. Theo théng ké ndm 2013 & Ha Noi c6 khoang
10.000 ngudi thu mua déng nat, ve chai, véi udc tinh
khoang 5-20 tan chat thai tai ché dugc thu mua hang
ngay’. Sau do6 dugc tap két tai cac co s& thu mua phé
liéu trude khi van chuyén t6i cac lang nghé/co s tai
ché. Hé thong nay dugc goi la hé thong thu gom phi
chinh thtic, ttic 1a dang thiéu sy quén ly ctia co quan
chiic nang.

A Hinh 2. H¢ thong thu gom, vdn chuyén CTRSH tai khu viic
do thi hién nay

Tai khu vic néng thon

Tai khu vuc nong thon, phuong phap thu gom, van
chuyén CTRSH tai khu vuc cing dugc phét trién va
van hanh dya trén viéc phan loai cac loai chat thai: chat
thai hitu co, chat thai tai ché va chat thai khéc.

D6i v6i chét thai hitu co dé phan huy, cac ho gia
dinh & nong thén thuong tu thuc hién thu gom, phin
loai d€ i phan va bén cho cay trong. Dac biét, d6i voi
chét thai tti chan nudi, phuong an xt ly cha yéu la két
hgp véi ché phdm va thyc hién u tai nha chia phén.
Hién nay, mot s6 dia phuong da cé cac trang trai chin
nuoi quy mo 16n cam két dau tu hé thong xi ly phan
theo cong nghé tién tién.

Dai véi chat thai c6 kha nang tai ché, ho gia dinh tu
phan loai, thu gom va ban cho nhiing ngu¢i thu mua
ve chai. Quy trinh nay tuong tu nhu & khu vuyc do thi.

Dé6i v6i cac chit thai hon hgp khac sé duge van
chuyén bing xe ddy t6i cac co s& xt ly hodc bai chon

* Irwan Ridwan RAHIM va cong su; Cost Analysis of Municipial Solid Waste Management in Major Indonesian Cities
* World Bank, 2012, What a waste: A Global Review of Solid Waste Management

*Marie Lan Nguyen Leroy va Vuong Chi Cong, 2016
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Méi truong

l4p. Hién nay, cac xa déu c6 cac don vi la cac hgp tac xa
hodc cac t6 hoi tham gia vao viéc thu gom, van chuyén
CTRSH.

A Hinh 3: Quy trinh thu gom, van chuyén CTRSH tai khu
viic nong thon

3. bé xuit quy trinh thu gom, vin chuyén CTRSH
tai Viét Nam

3.1. Co sé xem xét dé xudt quy trinh thu gom, vdn
chuyén CTRSH phii hgp véi Viét Nam

Viéc dé xudt quy trinh thu gom, van chuyén CTRSH
tai khu vuc do thi va ndng thon tai Viét Nam phu thuc
vao nhiéu yéu t6 nhu dic diém dan cu, diéu kién kinh
té, xa hoi, viéc thuc hién phan loai chét thai tai nguén
hay théi quen xa thai ctia chti nguon thai. Tai Viét Nam,
viéc lya chon quy trinh thu gom, vin chuyén ciing xem
xét cac quy dinh ctia Ludt Bao vé moi trudng 2020 va
Chién lugc quoc gia v€ quan ly téng hop chit thai ran
dén nim 2025, tAm nhin tGi ndm 2050.

Phii hgp vdi hiéu qua thuic hién phdn loai CTRSH tai
nguon: Theo quy dinh ctia Luat BVMT 2020, CTRSH sé
dugc phén loai thanh 03 loai la chat thai c6 kha nang tai
ché, tai sti dung, chat thai thuc phdm va chat thai khac.
Do vay viéc dé xuit quy trinh thu gom, vin chuyén
ciing phai pht hgp véi tiing loai CTRSH dugc phan
loai.

Phii hgp voi muc tiéu vé thu gom, van chuyén CTRSH:
Theo Chién lugc lugc quoc gia vé€ quan ly tong hop chit
thai rdn dén ndm 2025, tdm nhin t6i ndm 2050 ty 1é thu
gom CTRSH tai khu vyc d6 thi va ndng thon dat ty 1¢ la
90% va 80% tuong ting. Vi muc tiéu cao dat ra, viéc dé
xudt quy trinh thu gom, vin chuyén phai phu hgp véi
thuc tién, v6i muc tiéu cai tién mdi dua trén quy trinh
thu gom, van chuyén hién dang van hanh tai khu vuc
do thi va nong thon.

Phii hgp vé6i diéu kién phat trién kinh té xa hoi &
khu vic do thi va nong thon: Chi phi cho hoat dong
thu gom, van chuyén CTRSH trung binh chiém ti 50-
60% chi phi cho hoat dong quan ly chat thai tai cac do
thi va nong thon. Véi diéu kién kinh t€ ctia nhiéu dia
phuong con khé khan, kha néng chi tra cta tiing ho
dan con thdp. Vi vy quy trinh thu gom, vin chuyén
can xem xét téi yéu t6 dac diém kinh té. Mat khac quy
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trinh thu gom, vin chuyén ciing phai pht hgp véi thuc
trang phan b6 dan cu, quy hoach ha tang tai tting do
thi, khu vic nong thon.

Phii hgp véi kinh nghiém vé xdy dung va vdn hanh
quy trinh thu gom, vdn chuyén CTRSH tai mot s6 qudc
gia. Cac qudc gia bao gobm cac nudc phat trién va nude
dang phat trién c6 kinh nghiém hay trong xay dung va
van hanh quy trinh thu gom, vin chuyén CTRSH.

3.2. Dé xudt gidi phdp d€ ning cao hiéu qud
quy trinh thu gom, vdan chuyén CTRSH phii hgp vdi
Viét Nam

Khéi lugng CTRSH c6 xu huéng phat sinh ting hon
gip doi trong vong 15 nam t6i, tham chi nhanh hon tai
cac khu vuc d6 thi. Vi muc tiéu phat trién bén viing
va thuc hién cac cam két quoc té, Viét Nam dang c6
nhiéu nd luc tii chinh sach dén thuc tién trong quan
ly CTR néi chung, dic biét trong cong tac phan loai
tai nguon, huéng dén ap dung hé thong xt ly chat thai
tién tién. Theo d9, viéc cai tién quy trinh, hé thong va
chét lugng thu gom, van chuyén CTRSH sao cho tuong
thich la hoan toan cén thiét. Cac dé xudt quy trinh thu
gom, van chuyén CTRSH sau day dugc dua trén kich
ban gia dinh cho sy phat trién hé théng quan ly CTR &
Viét Nam.

Tai khu vic do thi

Phuong dn 1: Chdt thdi chua dugc phdn logi tai
nguoén, dugc do hon hgp.

Viéc t6i uu hoa hé thoéng thu gom, vin chuyén
CTRSH bao gom cai tién trang thiét bi, phuong tién
thu gom, van chuyén; stt dung cac tram trung chuyén
trudc khi van chuyén dén cac bai chén 1ap hgp vé sinh
hay nha mdy xti ly chat thai va tuan tht day da quy dinh
vé mdi truong. Ngoai viéc phén loai cac vat liéu tai ché
trong qua trinh thu gom va van chuyén, hé thong nay
khong bao gom bat ky bién phap xt ly va/hodc giam
thiéu nao khac. Vi mo hinh nay viéc thu gom tiép tuc
thuc hién theo hinh thtic thu gom so cip va thu gom
tht cdp nhu hién tai.
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A Hinh 4. D¢ xudt quy trinh thu gom, vdn chuyén CTRSH 6
khu viic dé thi

biém méi trong quy trinh nay do 1a b6 sung thém
cac diém trung chuyén chit thai dép tng day du diéu
kién vé trang thiét bi, ddm bao yéu cdu vé sinh, moi
truong. Cac tram trung chuyén la co s& d€ phan loai
chat thai lan 2 (lan 1 1a phén loai tai ho gia dinh, co
s& thuong mai, trudng hoc...) trude khi chat thai dugc
dua t6i cac nha may xt ly hodc dugc xt ly tai bai chon
lap. Pay la moét mat xich quan trong trong hé thong
thu gom, van chuyén chat thai & cac d6 thi. Thuc trang



thiéu cdc tram trung chuyén chét thai nhu da dé cép
tai phan trén la mot nhuge di€ém 16n can nhanh chéng
khac phuc néu tién hanh thuc hién phuong an nay,
gitp ting cudng hiéu qua va giam thiéu chi phi trong
qua trinh van chuyén.

Phuiong dan 2: Gidm chdt thdi, nang cao hiéu qud
phan loai chdt thdi tai nguon.

Véi viéc phan loai chat thai thanh ba dong chat
thai nhu dugc quy dinh trong Lu4t Bao vé moi trudng
2020: Chat thai c6 thé tai st dung, tai ché, chat thai
thuc phdm va chat thai khac, sé can thiét 1ap hé thong
thu gom riéng biét phu hgp véi khai lugng va dac diém
chat thai phat sinh. Véi chat thai c6 kha nang tai ché,
tai st dung can md rong va chuyén dan hé thong thu
gom phi chinh thitic nhu hién nay thanh nhém thu gom
chinh thtic, ttc 1a cé sy quan ly, ddu tu va van hanh
theo su quan ly clia co quan nha nudc. Doi véi chat
thai hiiu co sé xay dung hé thong thu gom chuyén biét
phuc vu san xudt phan compost. Ddi v6i nhom chat
thai hon hgp con lai sé dugc thu gom theo md hinh so
cdp, thi cdp. Viéc van hanh 3 hé thong thu gom nay la
hoan toan doc lap.

Ho gia dinh, treong hoc, trung tam thuong mai
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A Hinh 5. Dé xudt quy trinh thu gom, vdn chuyén CTRSH &
khu viic dé thi

Tai khu vuc nong thon

Qua viéc ra soat hé thong thu gom, vin chuyén
CTRSH 6 khu vuc nong thon, c6 thé thiy vé co ban
quy trinh thu gom, van chuyén dugc thuc hién theo
quy trinh chung, dugc chia thanh mé hinh thu gom so
cdp va thu gom tht cip. Hé thong thu gom,van chuyén
CTRSH tai nong thon can dugc cai tién va dau tu mot
s6 noi dung thuc hién phtt hgp véi diéu kién kinh té, xa
hoi ctia khu vuc nay.

CTRSH dugc phén loai tai h gia dinh tai khu vuc
nong théon gom chat thai hiiu co va chat thai c6 kha
ndng tai st dung, tai ché. Vi nhom chét thai htiu co
can ting cuong tdi da hiéu qua xu ly bang cac phuong

TRAO POI - THAO LUAN ‘=

phap nhu t phan hitu co. D6i v6i chat thai c6 kha nang
tai st dung, tai ché ti€p tuc thuc hién viéc phén loai va
thu mua phé liéu theo hé¢ thong thu gom & khu vuc phi
chinh thtic. Vé6i chét thai con lai nang cdp quy trinh
thu gom thit cdp. D€ dam bao hiéu qua thu gom, van
chuyén CTRSH & nong thon, trong quy trinh thu gom
can bd sung yéu cau bat budc cac dia phuong bé tri quy
dat d€ dau tu, xay dung cac diém tap két, tram trung
chuyén chit thai trudce khi dugc van chuyén 1én xe tai
di xtt ly. Cac tram trung chuyén phai dugc dau tu xay
dung hé thong tuong bao quanh, c6 mai che, c6 hé
thong xt ly nudc ri rac, khi thai...
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A Hinh 6. Dé xudt quy trinh thu gom, vdn chuyén CTRSH ¢
khu vic néng thon

3.3. Diéu kién ddm bdo dé thyc hién hé théng thu
gom, vin chuyén CTRSH phii hgp véi Viét Nam

Dé€ phat trién va van hanh hé thong thu gom, van
chuyén CTRSH & do thi va nong thon nhu dé xuit &
phan trén, viéc ddu tu kinh phi d€ trang bi thiét bj,
phuong tién cling nhu xay dung hé thong quan ly
trong d6 con nguoi la trung tam la yéu t6 co ban can
xem xét téi. Kinh nghiém cta cac nudc cho thay chi
phi dau tu d€ van hanh hé théng thu gom thudng rét
16n, chiém phan I6n trong tong chi phi cho hé thong
quan ly CTRSH. Vi vay d¢€ trién khai hé théng thu gom,
van chuyén, dic biét 1a hé thong thu gom theo chit
thai dugc phan loai thi cdc thanh pho, d6 thi can dau
tu hé thong trang thiét bi, phuong tién 16n ciing nhu
c6 ngudn tai chinh 6n dinh dé duy tri va vn hanh hé
thong thu gom, vin chuyén CTRSH. Déi véi hé thong
thu gom cé phan loai, viéc dau tu thi st dung cac
phuong tién nhu xe van chuyén yéu ciu s6 lugng nhiéu
hon. Trong khi d6i v6i chat thai tai ché, chat thai cong
kénh hay chét thai hiiu co thi phuong tién vin chuyén
phai la phuong tién dac ching, chuyén dung.

D€ van hanh mot hé théng thu gom, van chuyén
hoat dong binh thuong thi cac do thi, thanh phg, chinh
quyén cac dia phuong can dau tu xay dung hé thong
quan ly, van hanh chuyén nghiép, d4u tu, ning cao
trinh d¢ can bd quan ly. M6t ndi dung khac can quan
tam do chinh la sy két ndi gitia hoat dong thu gom, van
chuyén va hoat dong xti ly CTRSH. Cac phuong phap
xt ly CTRSH phai dugc phat trién, quy hoach phu
hop, gan két chit ché véi viéc phan loai, thu gom, van
chuyén CTRSH. C6 nhu thé hoat dong quan Iy CTRSH
m&i dat dugc hiéu qua cao nhitm

Chuyén dé Il, thang 6 nam 2022 | 91



Méi truong

TAI LIEU THAM KHAO 5. European Parliamentary Research Service (2020), Towards
1. Bdo cdo Moi trudng qudc gia ndm 2019: Qudn ly CTRSH. a circular economy — Waste management in the EU.
2. Irwan Ridwan RAHIM va cong su; Cost Analysis of 6. David O.Olukanni, Samuel Iroko, A.Aremu, (2015), Cost
Municipial Solid Waste Management in Major Indonesian Appraisal of Muticipal Solid Waste Transfer to Disposal
Cities. Site Using Visual Basic Program.

3. World Bank, 2012, What a waste: A Global Review of Solid 7~ CMC DONRE (2016). Report on results of work in 2016
Waste Management. and work planning in 2017, Division of Solid Waste

Management.
4. Truong Ngan, 2019, Solid Waste Management in Vietnam J
Current situation, challenges and strategies for development.

PROPOSING SOLUTIONS TO IMPROVE THE EFFICIENCY OF THE
PROCESS OF SOLID WASTE COLLECTION AND TRANSPORTATION
IN VIETNAM

MSc. Pham Dinh Tuyen
Environment Magazine
MSc. Han Tran Viet

Environment Science Institute

ABSTRACT

The collection and transportation of municipal solid waste is an important step in the waste management
system. The experience of some countries in the world shows that countries have implemented very effective
collection and transportation activities in both economic and environmental terms. In Vietnam, although
the basic process of collection and transportation of municipial solid waste has been effectively implemented,
however this process are still some limitations, not fully meeting the requirements on environment. Based
on practical implementation and experience from some countries, the article give solutions to improve the
efficiency on the solid waste collection and transportation process in urban and rural areas suitable to the
solid waste management roadmap in Vietnam.

Key words: Solid Waste, Collection, Transportation, Waste Management.
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NGHIEN CUU DANH GIA HIEN TRANG QUAN LY

CHAT THAI RAN SINH HOAT TAI HUYEN THANH LIEM,
HA NAM VA DE XUAT CONG NGHE XU LY THU HOI
NANG LUONG PHU HQP VGI BIA PHUONG

TS. Nguyén Thu Huyén |(1)

ThS. Luong Thanh Tam
Nguyén Ba But

TOM TAT

Dé thuc hién viéc xti ly chét thai ran sinh hoat (CTRSH), huyén Thanh Liém (tinh Ha Nam) dang st dung
cac 1o d6t nham tiét kiém dién tich dit danh cho xt ly, tuy nhién day la moét phuong phap xt ly tao ra lugng
16n khi thai, chi phi van hanh cao. Do d6, nghién ctiu da danh gia hién trang va xay dung cac kich ban quan ly
CTRSH ctia khu vigc mot cach an toan dong thoi c6 thé tin dung ning lugng, tai nguyén trong chat thai. Bai
bao da téom tit hién trang xti Iy CTRSH tai huyén Thanh Liém, t6ng quan cic cong nghé chuyén déi chat thai
thanh ning lugng va su kha thi cta chung khi ting dung tai huyén cing nhu phén tich cac thach thic c6 thé
gdp phai. Theo nghién ctiu, hiéu qua thu gom CTRSH tai huyén Thanh Liém dat ty 1é 93%, song van con tén
tai mot s6 van dé do la chi phi cin cho hoat dong thu gom xt ly chét thai ran (CTR) van 16n hon kha néng chi
tra cta dia phuong. Trong tuong lai, khi toc do do thi hoa tang nhanh thi di€u nay sé tao ra ap luc khong nho
cho chinh quyén trong dam bao viéc phat trién bén viing. Vi vdy, thoi gian t6i, chinh quyén huyén Thanh Liém
can c6 cac gidi phap thu héi nang lugng, nguyén liéu d€ giam chi phi thu gom xt Iy CTR thong qua viéc thu
hai tai nguyén tii chét thai. Cac giai phap cong nghé dugc dé xuat gém: thu hoi dién ning tu rac, thu hoi khi

sinh hoat, tao san phdm vién nhién liéu c6 thé dung cho cac 16 d6t cdng nghiép.
Tu khéa: Chdt thdi ran, cong nghé xii Iy chdt thdi rdn, qudn 1y chdt thdi ran.
Nhan bai: 2/6/2022; Siia chiia: 22/6/2022; Duyét dang: 24/6/2022.

1. Pat vin dé

Huyén Thanh Liém ndm & phia Tdy Nam cta
tinh Ha Nam, ti€p giap v6i TP. Phu Ly va cach Thu
d6 Ha Noi khodng 75 km; la huyén dong bang thip
trong luu vuc séong Ddy, thudc dong bing Bac bo.
Cac don vi hanh chinh cta huyén hién nay gom thi
tran Kién Khé va 16 xa: Liém Phong, Liém Can, Liém
Thuédn, Liém Son, Liém Tac, Thanh Thuay, Thanh
Tan, Thanh Nghi, Thanh Hai, Thanh Ha, Thanh
Binh, Thanh Luu, Thanh Phong, Thanh Huong, Thanh
Nguyén, Thanh Tam. Ngoai ra, huyén con c6 trung tam
hanh chinh huyén va do6 thi Phé Ca dang trong qua
trinh néng cap do thi.

Thanh Liém la viing c6 1¢i thé giao thong trong viing
dong bang song Hong va vung Thu d6 vé dudng bo nhu
Quoc 16 1A, dudng cao téc Ha Noi - Ninh Binh, Quéc
16 21A, tinh 10 495, tinh 10 499. Trén dia ban huyén da
hinh thanh cac khu cong nghiép tap trung, bao gom cac
nha mdy san xudt da va dang trién khai trén dia ban cac

! Trudng Dai hoc Tai nguyén va Moéi trudng Ha Noi

L E—— o

A Hinh 1. Vitri huyén Thanh Liém trong mdi quan hé viing
xa Thanh Hai, Thanh Nghi, Thanh Tén, Thanh Thuy,
thi tran Kién Khé cing nhiéu xa khac.

Hién nay, viéc thu gom va xt ly chét thai d6 thi trén
dia ban con nhiéu van dé nhu lugng rac ton dong ngoai
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¢ Maéi truong

moi trudng l6n, chi phi xt Iy CTR cao dan dén kho b6
tri nguon kinh phi cho d4u tu xay dung cac co s6 xt
ly theo quy hoach. Vi vay, viéc tim kiém céc giai phap
tang cuong hiéu qua thu gom va xt ly la van dé kha cap
thiét hién nay tai Thanh Liém. Nghién ctiu nay dugc
thuc hién nham khao sat danh gia hién trang phat sinh,
thu gom va xt ly CTRSH phat sinh trén dia ban ti d6
dé ra cac giai phap nang cao hiéu qua quan ly theo cac
giai doan.

2. Doi tugng va phuong phap nghién ctiu

Daéi tugng nghién ctiu trong bai bao nay la CTRSH
phat sinh trén dia ban huyén Thanh Liém. CTRSH phat
sinh sé dugc xem xét danh gia & cac géc do khai lugng
phat sinh, thanh phén, tinh chét, cac chat 6 nhiém phat
sinh trong qua trinh thu gom xu ly.

Cac phuong phap nghién ctiu dugc st dung gom:
thu thap va téng hop tai liéu, phan tich thanh phén,
khao sat hién truong, phan tich va so sanh.

Céc di kién vé bién dong dan s6, mat do dan so,
toc do phat trién d6 thi dugc thu thip thong qua ho so
ké hoach st dung dat, bao cao thuyét minh quy hoach
ctia huyén. Cac thong s6 vé khoi lugng thu gom, lugng
CTRSH t6n dugc thu gom tii bao cdo dinh ky ctia cac
don vi thu gom trong thoi gian tu 2019 - 2021. S6 liéu
vé lugng phat thai CTRSH trén dia ban dugc 14y theo
quyét dinh do huyén ban hanh [1] lam co s& dé tinh
toan khoi lugng thu gom trén dia ban.

Nhém nghién ctu cling thuc hién khao sat hién
truong dé€ danh gia thém cac s6 liéu vé lugng CTRSH
ton tai cac diém trung chuyén, phuong phap xt ly va
thu gom CTRSH dang dp dung trén dia ban. D€ phan
tich ky hon vé kha nang cé thé thu hoi nhiét, thu hoi
tai nguyén tu chat thai, nhém nghién ctiu da thuc hién
khao sat thanh phan CTRSH thu gom dugc dé tit do
tng dung phan tich so sanh gitia cac phuong an xu ly
dé dé xuat cac giai phap thu héi nang lugng va nguyén
liéu nhdm ho trg cho cong tic quan ly CTR dugc hoat
dong hiéu qua va bén viing hon. Khung nghién ctiu
dugc thé hién 6 Hinh 2. CTRSH dugc thu thap véi s6
mau la 50, trong d6 23 mau thudc khu vic néng thon
va 27 mau thudc khu vuc d6 thi. Viéc thu mau duoc
tién hanh lién tuc trong 7 ngay (mot tuan).
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3. Két qua va thao ludn

3.1. Hién trang phdt sinh CTRSH tai huyén
Thanh Liém

Nam 2020, dan s6 toan huyén la 118.677 nguoi
v6i 38.512 ho dan [1]. M4t do dan s6 trung binh toan
huyén la 693 ngudi/km?. Hién nay, ty 1¢ d6 thi héa ctia
Thanh Liém mdi dat 28%, nham nang cao ty 1¢ d6 thi
héa trong thoi gian tiép theo, huyén dac biét quan tam
huy dong moi nguén luc cho dau tu phat trién va thu
hut, tao diéu kién thuén 1gi cho cdc nha dau tu vé phat
trién cong nghiép; xay dung cac khu d6 thi mdi, phat
trién cac khu nha 6, cai tao chinh trang khu d4n cu hién
htiu theo huéng do thi van minh, hién dailam dong luc
thu hut va lam gia ting dan s6 co hoc.

Huyén Thanh Liém c6 t6ng dién tich tu nhién
16.491,39 ha, chiém 19,13% vé dién tich cta tinh Ha
Nam, la huyén d6ng bang thép trong luu vuc song bay,
thudc dong bang Bac bo. Co ciu dién tich d4t ctia huyén
c6 dién tich dat gianh cho hoat dong chuyén dung nhu
xt ly CTR 1a rat thap. Vi vay, hién nay, huyén dang su
dung giai phap xt ly CTR la dét.

Thanh phan CTRSH phat sinh trén dia ban c6 su
sai khac tai cac khu vuc do thi va nong thon (Hinh 3).
Theo két qua phan tich thanh phan thi lugng chat hiu
co ¢ néng thon chi chiém 25% tong khoi lugng CTRSH
phat sinh, trong khi tai d6 thi thi khdéi lugng nay chiém
48%. Ca hai s6 liéu nay déu thip hon ty 1¢ chét thai hitu
co trong Bdo cdo hién trang moi trudng quoc gia nam
2019. Ly do ctia ty 1¢ thdp nay 1a khu vic néng thon van
dang tdn dung thuc phidm thtia lam thiic an chan nuoi
va chén mét phan rac trong goc vuon. Tai khu vuc do
thi, theo khdo sat cac ho gia dinh nhiéu h¢ van con dat
vudn va c6 chdn nuéi nho nén cting nhu khu viic néng
thon, mot phan chat thai dugc tdn dung lam thtic an
chin nudi. Lugng CTRSH dé phéan huy sinh hoc nay
la moét nguyén liéu dau vao cho qua trinh san xuét ché
bién phan vi sinh ti rac thai.

Lugng CTRSH khong chay dugc chi€ém khoang
11% & khu vuc do thi va 20% 6 nong thon, lugng chat
thai ran nay néu dua vao dot sé lam giam hiéu qua chay
trong cac 1o dot.

Hién nay, tai dia ban huyén, cac xa thi tran sé thu
gom CTRSH dén cac bé trung chuyén hodc diém tép

Nong thon Do thi
A Hinh 3. Két qud khdo sdt thanh phdn CTRSH khu viic do
thi va nong thon
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két rac thai, sau d6 Cong ty TNHH Moi trudong Thanh
Liém thuc hién thu gom, van chuyén réc ti cac khu
dan cu tap trung vé noi xt ly véi gidi han dinh mic thu
gom ngay la 35 tan [1]. Tuy nhién, trong thuc té, khoi
lugng phat sinh 16n hon khoi lugng thanh toan lai nén
6 hién tugng ton rac tai cac diém thu gom véi tong
khoi lugng ton toan huyén la 1.023 tan, phan bo khai
lugng CTRSH ton va thu gom trong ndm 2021 dugc
thé hién & Hinh 4, nhu véy ty 1é thu gom tai khu vuc
uéc tinh 93%.

Néu can ci vao dan s6 nam 2021 va dinh muc do
huyén ban hanh theo Quyét dinh s6 01/QDb-UBND
(0,24 kg/ngudi.ngay voi cac xa va 0,49 kg/ngudi/ngay
v6i cac thi tran [3]) thi khoi lugng CTRSH phat sinh
thuc t€ chénh 1éch 1a 3.010 tdn trong nam 2021. Nhu
vay, dinh mtic do huyén ban hanh ciing chua thuc sy
phu hop véi tinh hinh thuc té.
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A Hinh 4. Tong hgp khoi lugng rdc phdt sinh va ton lai trong

nam 2021
Bang 1. Két qua tinh todn khéi lugng CTRSH phat sinh
theo dinh miic
TT | Pon vi hanh chinh Dan s6 Khéi lugng
(nguoi) CTRSH phat
sinh (tin/nam)
1 |Liém Son 8.041,000 704,3916
2 | Liém Thuin 5.332,000 467,0832
3 | Thanh Thay 6.929,000 606,9804
4 | Thanh Hai 9.011,000 789,3636
5 | Thanh Huong 7.167,000 627,8292
6 | Thanh Nghi 9.760,000 854,976
7 | Thanh Nguyén 6.161,000 539,7036
8 | Thanh Phong 5.211,000 456,4836
9 | Thi trdn Kién Khé 9.470,000 1693,7095
10 | Thanh Té4n 6.001,000 525,6876
11 | Thanh Ha 10.679,000 935,4804
12 | Liém Can 7.358,000 644,5608
13 | Thanh Tam 4.695,000 411,282
14 | Liém Phong 4.447,000 389,5572
15 | Liém Thuén 5.332,000 467,0832
16 | Liém Tuc 5.081,000 445,0956
17 | Liém Son 8.041,000 704,3916
18 | Thi trdn T4n Thanh 9.496,000 1698,3596

A Hinh 5. S0 do6 cong nghé xit Iy CTR tai nha mdy

Don vi dugc giao xt ly CTRSH tai khu vuc huyén
Thanh Liém la Cong ty c6 phdn Mdi trudng Thanh
Thuy, c6 dia chi tai Thung Dam Gai, xa Thanh Thuy,
huyén Thanh Liém, tinh Ha Nam. Cong ty stt dung hinh
thiic chon ldp va dét thong thuong d€ xti Iy CTRSH, cu
thé gom 6 chon ldp CTRSH dang hoat dong c6 dién
tich 5625 m?, 2 16 dot rac thai sinh hoat c6 cong suit
moi 1o d6t 5 tadn/h, 16 d6t khong c6 b thu héi ning
lugng (so d6 cong nghé dugc thé hién ¢ Hinh 5). Theo
cong nghé nay, CTRSH sau khi dugc thu gom vé sé
dugc sdy qua hé thong bing tai sau d6 d6 vao bé chiia
rac sdy chudn bi dua vao d6t. GAu ngoam sé nap rac tu
bé chiia rac sdy vao xylo nap rac, trong xylo stt dung hé
théng ddy thuy luc theo mé dua CTRSH vao budng dét.
Budng dot ¢6 2 phan: Budng so cdp va buong thi cip,
nhiét d¢ trong budng dot thu cip ludn dugc gitt & miic
trén 950°C v6i thoi gian luu khoi t6i thi€u 2s. CTR nap
vao 10 sé dugc dua qua cac tang ghi sdy, ghi chay chinh
va ghi chay kiét. Buong d6t dugc thiét ké hoan toan kin
va quat hut tao dp sudt am & trong bu6ng 10 nhdm ngén
chédn sy ro ri ctia khi thai ra bén ngoai. Khoi 1o d6t sau
khi ra khoi buong 16 c¢é nhiét do cao (trén 950°C) nén
can thiét phai ha nhiét d6 trudc khi dua vao hé théng
xu ly khi thai. Hé thong xt ly khi thai xt ly bui va cac
khi 6 nhiém trudc khi thai ra moi trudng.

Nhu vay, c6 thé thdy tai nha may, nhiét ning sinh ra
trong qua trinh xt Iy CTR mdi chi dugc sti dung dé€ sdy
rac. Chi phi cho qua trinh xt ly hién do huyén chi tra
v6i muc gia binh quéan la 275.000 dong/tan. Nhung néu
tinh theo dinh mtic ctia B6 X4y dung thi gia thanh xt ly
rac thuc té cao hon, nam trong khoang 410.000 déng/
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tan [2]. Nhu vy viéc chuyén toan bo CTR vao dot sé
gay lang phi do viéc khong tan dung dugc nguon chat
thai dé phéan hay, tén chi phi nhiéu hon cho viéc dot
(bao gom ca xt ly khi thai, nudc thai ti 1o dot).

3.2. Dé xudt bé sung cdc cong nghé xit ly chdt thdi
cho khu vuc Thanh Liém

Hién nay, c6 nhiéu cong nghé d€ xu ly CTRSH,
viéc lya chon cong nghé phu hgp sé gidp giam thiéu 6
nhiém mdi trudng va suy thodi tai nguyén. C6 thé phan
loai cong nghé xu ly thanh hai nhém la cac cong nghé
truc tiép va cong nghé gian tiép. Cac cong nghé truc
tiép gom dat, chon 14p, u phan compost, chon lap va
phén huay ky khi. Vé6i cac cong nghé gian ti€p thi chat
thai sé dugc chuyén hoa thanh moét dang méi trude khi
xt ly tiép d€ tré thanh dang tai nguyén mdi, cong nghé
nay gom nhiét phan, khi hoa, plasma, cac bon héa thuy
nhiét, nung chay.

Trong s6 cac cong nghé xt ly CTR nay, néu mudn
xt ly thanh tai nguyén thi viéc chuyén sang dang nang
lugng 14 hinh thiic phé bién nhit, tiép sau do 1a qua trinh
chuyén chat thai thanh phan bon. Qua trinh thu hoi nhiét
xti ly chét thai bang cach tao ra nhiét thong qua qua trinh
dot, nhiét lugng tao ra trong qua trinh nay dugc st dung

dé dun s6i nuGe va sinh hoi, hoi nudc duoc tao ra dugc
st dung d€ 1am quay tuabin va tao ra dién. Tai khu vuc
Thanh Liém, theo quy hoach phat trién kinh té - xa hoi,
dinh hudng ctia huyén la mé rong san xudt cong nghiép
va thu hep dan san xudt néng nghiép, vi vay lugng CTR
dé phan huy sinh hoc cin dugc xt ly tai cac co s6 xt ly
tap trung chi khong thé xti ly tai ho gia dinh. Trén co s&
quy hoach kinh t€ - xa héi va hién trang quan ly CTR tai
Thanh Liém, cac cong nghé xti ly CTR da dugc xem xét
va danh gia tinh pht hgp cho huyén (Bang 2).

Két qua phén tich cho thiy, giai phap cong nghé kha
thi cho huyén Thanh Liém trong thoi gian t6i can thuc
hién theo 19 trinh hai giai doan. Giai doan 1 (trong vong
10 nam) bd sung cac thiét bi thu héi nang lugng ti 1o d6t
hién tai, giai doan 2 dugc thuc hién & giai doan tiép theo
khi san xudt cong nghiép phat trién, lugng dan s6 do thi
tang manh tai khu vuc, lugng CTR phat sinh tang vi vay
can xem xét dau tu b6 sung cac cong nghé giam tai lugng
CTR cén dét, cac cong nghé dugc dé xuat la compost va
vién nhién liéu. Néu phan tich ky hon & thoi diém 10
nam tiép theo, véi ty 1é dan s6 do thi tang va dan s6 nong
thoén giam, dan téi lugng CTR dé phan huay sinh hoc
dugc xti ly tai ho gia dinh giam nén ciing dugc thu gom
nhiéu hon vé khu xt 1y, vi vay c6 thé can nhic dén viéc st

Bang 2. Kha nang ap dung cic cong nghé xti ly CTR cho huyén Thanh Liém

Cong nghé bic diém cong nghé Panh gia kha nang phu
([6,7,8,9,10]) hgp v6i huyén Thanh
Uu diém Nhugc diém San phim cudi ciing Liém
bot C6 thé dung cho | Chi philén, yéu cdu ngudi van | Nhiét ning, tro xi, khi | Cong nghé hién dang
lugng thai c6 khoéi | hanh c6 tay nghé tao ra do qud trinh d6t | st dung, cdn b sung hé
lugng 16n, san nhu CO,, dioxin... théng thu hoéi ning lugng
phim rin con lai Co thé tao ra dién chuyén sang dién nang
sau xt ly thap
Chén lap Chi phi thdp, van | Qua trinh kéo dai (10 - 15|Khi nha kinh nhu|Khdéng nim trong dinh
hanh dé, cin it thiét | ndm), phét thai khi nha kinh, | metan, CO,, nudc rac huéng quy hoach dit ctia
bi chuyén dung tao ra nudc rac gdy 6 nhiém | c6 thanh phdn 6 nhiém | huyén
nudc ngdm 16n ¢6 thé tao ra dién
U sinh hoc An toan va dugc coi | Can phéi phén loai truGe va sau | Phan vi sinh va b thai | Can d4u tu bd sung cong
(composting) |la cong nghé xanh | xt ly. Dién tich xt ly 16n hon trinh, bd sung thiét bi thu
phuong phap xt 1y ky khi gom
Ky khi Hiéu qua cao Quy trinh phtic tap, qua trinh | Khi sinh hoc va cdcloai | Can d4u tu b6 sung, yéu
cong nghé phtc tap va khé | axit hitu co, phinlong | ciu nghiém ngit vé van
kiém sodt cc chit ic ché hanh nén sé khé khin khi
Nhiét phan | Téc d6 xti Iy nhanh | Chi phi cao, cn lao dong lanh | Than sinh hoc va déu | thuc hi¢n. Nhung c6 thé
nghé sinh hoc sti dung nhu mot ngudn
Khi hoa Céc san phdm c6 | Chi phi cao, cdn lao dong lanh | Hon hgp khi téng hop, nang }u()’n“g dOtPo Frq C,I}O
o s A . sy LA 1ia . cac hé thong dot rac hién
thé luu trii va van | nghé xi va nhién liéu chay ;
chuyén €0
Khi héa Khong phét thai, | Chi phi cao, cdn lao dong lanh | Hon hgp khi téng hop
plasma nhién liéu sach nghé va kim loai
Viénnhién | Chi phi thdp Can phén loai chit thai, sinh | Sinh khdi da dugcxtily | Can ddu tu b6 sung day
liéu khéi khong bi phan hay hoan | thanh vién nhién liéu | chuyén nghién va ép vién
toan dé as
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dung xt ly bang compost d€ c6 thé giam lugng CTR dua
vao dot va tai stt dung mot phan chat thai. Ngoai ra, cong
nghé vién nhién liéu c6 thé dugc xem xét khi quy mo 1o
dot khong con dua dap ting cho lugng CTR phat sinh,
viéc san xudt vién nhién liéu c6 thé phuc vu truc tiép cho
cong nghiép khu vic dong thai gidm ap luc cho 1o dét.
Nhu vay, c6 thé dé xudt 19 trinh thay ddi cong nghé cho
Thanh Liém theo céc giai doan, giai doan 1 (tlii nay dén
2030), giai doan 2 & 5 nam tiép theo (2030 - 2035). Cu
thé & giai doan 1, muc tiéu cta giai doan nay la thu hét
lugng CTRSH dam bao khong ton dong nhung khong
phaét sinh thém chi phi thu gom. D€ thuc hién muc tiéu
nay, cic hé thong thu hoi ning lugng va chuyén hoa
thanh dién sé dugc dau tu lap dit, dong thoi trién khai
cc chuong trinh huéng dan vé phan loai réc tai nguon,
giam thiéu tai nguén nham lam gidm lugng CTRSH dua
di dét. Véi lugng chit thai dé phan huy chiém khoang
trén 25 - 48% thi viéc xt ly tai cho lugng sé lam gidm
khoang 10 - 20% lugng CTRSH cén thu gom (gia st hiéu
sudt qua trinh U sinh hoc tai chd 1a 50%).

) giai doan 2, tli ndm 2030, theo Chuong trinh phat
trién d6 thi tinh Ha Nam dén nam 2030 va tim nhin
dén nam 2050 (UBND tinh phé duyét tai Quyét dinh
s6 1436/QD-UBND ngay 22/9/2016) da dinh ra muc
tiéu nam 2030 ty 1¢é do thi hoa toan tinh dat trén 55%; ty
1é 36 thi héa toan tinh tdm nhin dén nam 2050 dat 70%.
Vi vay, lugng CTRSH phat sinh sé ting gap doi so véi
hién nay nhung lugng chat thai sinh hoat dé phan hay
dugc xu ly tai cho sé gidm di cing do qua trinh d6 thi
héa, cho nén, dé khong phai ddu tu ting cong suit 1o dot
thi cong nghé 0 vi sinh, ché bién vién nhién liéu can dugc
b6 sung vao nhom cac cong nghé xi ly CTRSH. Do da
c6 hé thong thu hoi nang lugng tit 16 dot thi cong nghé
 ky khi dugc khuyén cdo ap dung cho dia phuong. Cac
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san phdm ti qua trinh ché bién vién nhién liéu c6 thé
dugc st dung cho chinh c6ng nghiép miii nhon ctia dia
phuong la ché bién vat liéu xay dung [11].

4. Két luan

Hién nay, cong tac quan ly CTR tai huyén Thanh
Liém nhin chung c6 hiéu qua thu gom kha cao (93%) va
da dat dugc yéu cau vé ty I¢ thu gom CTRSH nong thon
theo Chién lugc quéc gia vé€ quan ly tdng hgp CTR dén
ndam 2025, tim nhin dén 2050. Tuy nhién, van con tén
tai mot s6 van d€ do 1a hé thong xti Iy CTR van chua thuc
hién viéc thu hoi va tai stt dung nguyén liéu, nang luong.
Viéc sti dung cac lo d6t trong xt ly c6 uu diém la tiét
kiém dién tich dit danh cho xti ly nhung véi nhuge diém
la qua trinh xt ly tao ra mét lugng 16n khi thai, chi phi
van hanh cao thi trong tuong lai khi lugng CTRSH gia
tang sé tao ra ap luc khong nho cho chinh quyén trong
viéc dam bao phat trién bén viing. Vi véy, trong thoi
gian t6i, chinh quyén huyén Thanh Liém can c6 chién
lugc quan ly CTRSH theo huéng bén viing hon va phu
hop v6i dinh hudng phat trién kinh t€ - xa hoi cta dia
phuong. Cu thé, c6 thé chia lam 2 giai doan, giai doan 1
(tt nay dén nam 2030) tp trung vao cac giai phap nang
cao hiéu qua thu héi tai st dung cho hé théng thu gom
va xti ly CTRSH hién c6, giai doan 2 & 5 ndm ti€p theo
(2030 - 2035) tap trung vao viéc md rong cac cong nghé
thu hoi nang lugng va nguyén liéu tii chat thai.

5. Kién nghi

Cac giai phap cong nghé dugc dé xuét khi xem xét
dudi géc do cong nghé ky thuat, d€ phan tich tinh bén
viing, can c6 su danh gia rong hon theo cac khia canh
moi truong, xa hoi d€ c6 thé giup cho viéc danh gid toan
dién honm
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ASSESSMENT OF THE CURRENT STATE OF DOMESTIC SOLID
WASTE MANAGEMENT IN THANH LIEM DISTRICT, HA NAM AND
OVERVIEW OF THE PROPOSED ENERGY RECOVERY TREATMENT
TECHNOLOGY TO LOCAL CONDITIONS

Dr. Nguyen Thu Huyen, MSc. Luong Thanh Tam, Nguyen Ba But

Hanoi University of Natural Resources and Environment

ABSTRACT

In order to achieve a proper solid waste management system, Thanh Liem district uses incinerators to
save land area for treatment. However, this treatment method generates significant emissions and has high
operating costs. Therefore, the study assessed the current status and developed scenarios for safe MSW
management in the area while also using energy and resources in the waste. The research summarizes the
current status of solid waste treatment in Thanh Liem, overviews waste-to-energy technologies and their
feasibility when applied in the district, and analyzes the encountered challenges. According to research, the
efficiency of solid waste collection in Thanh Liem district is 93%. However, there are still some problems: the
cost required for solid waste collection and treatment is still higher than the local ability to pay. In the future,
when the speed of urbanization increases rapidly, this will pressure the government to ensure sustainable
development. Therefore, the Thanh Liem district government needs to have solutions to recover energy and
raw materials to reduce the cost of solid waste collection and treatment by recovering resources from waste in
the future. Proposed technological solutions include recovering electricity from garbage, recovering gas, and
producing fuel pellets used for industrial incinerators.

Key words: Municipal solid waste, waste management, solid waste treatment technology.
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KHA NANG UNG DUNG ANH VE TINH TRONG GIAM SAT
CHAT LUONG NUGC BIEN VEN BO PHUC VU NUOI TRONG
THUY SAN
PGS.TS. Lé Thanh Son, TS. Nguyén Tran Dién |(1)
Nguyén Tran Dinh, ThS. Pham Hoang Long

ThS. Lé Mai Thao, Lé Ky Son
ThS. Pinh Ngoc Pat 2

TOM TAT

Hién nay, viéc kiém sodt, giam sat chét lugng moi truong ven bién hién dang gap nhiéu khé khan do s6
lugng cac tram quan tric lién tuc moi truong nudce bién ven bd 6 nudc ta con it, phin 16n céc tinh chi thuc
hién viéc quan tric dinh ky (tin sudt 2 - 4 14n/nam). Viéc gidm sat nay chi mang tinh thoi diém va chi thuc
hién dugc 6 mot s6 vi tri nhat dinh, do d6, viéc nhin dién nguyén nhan va dé xuit cac giai phap khic phuc
con chua kip thoi, hiéu qua. Phan tich cac nghién ctiu trong va ngoai nudc trong thoi gian qua da chiing minh
rang cong nghé vién tham, la cong nghé thu thap thdng tin tit khoang cach xa vé mot d6i tugng thong qua viéc
phén tich nang lugng dién tit phat ra tit cac d6i tugng quan tdm, hoan toan c6 thé iing dung d€ quan tric, giam
sat chit lugng nudc ven bién mot cach lién tuc, trén moét pham vi rong 16n thong qua cac chi s6 nhiét do, diép
luc (chl-a), vat chat lo lting (TSS/SPM), chit hiiu co mang mau (CDOM). Do phuong phap vién tham c6 do
chinh xdc thdp hon phuong phéap quan trac truyén thong, nén c6 thé stt dung né nhu mot phuong phéap giam
sat va canh bdo ¢ tAm vi mo, khi thdy c6 ddu hiéu chit lugng nudc dién bién xau di ¢ mdt vi tri nao do, cé thé
tién hanh 14y mau va phan tich theo phuong phap truyén théng dé danh gia mot cach chinh xac. Viéc két hgp
nay sé la giai phap giam sat moi truong nudc & cac khu vic nuoi trong thuy san day hiia hen, gép phan phat
trién bén viing nganh thiy san 6 nudc ta.

Tu khoa: Nudi trong thity san, dnh vé tinh, gidm sdt, chdt lugng nudc bién, chl-a, TSS, SPM, CDOM.

Nhan bai: 25/6/2022; Svia chiia: 27/6/2022; Duyét dang: 29/6/2022.

1. M6 dau tom, cd tra, ca ngu dai duong, ngao... Hién nay, méc
du nhiéu tinh da quy hoach cac ving nuoi trong thuy
san cong, dugc dau tu xay dung hé thong ao xt ly nude
thai, nhung trén thuc té rat nhiéu co s6, ho dan lai chon
céch x4 thing nudc, chit thai chua qua xt ly ra ngoai
moi truong. Bén canh do, van con rat nhiéu noi nuoi
trong va khai thac thuly san mang tinh ty phat, phat sinh
cac nguodn chét thai ra moi truong ma khong dugce xt ly
dung cach, khién moi truong viung bién ven ba bi suy
giam nghiém trong.

Chién lugc bién Viét Nam dén nam 2020 da duoc
thong qua tai Hoi nghi lan thd tu Ban Chdp hanh
Trung vong Dang khéa X véi muc tiéu cu thé la xay
dung phat trién toan dién céc linh vuc kinh té, xa hoi,
khoa hoc - cong ngh¢, tang cuong ciing c6 qudc phong,
an ninh; phin ddu dén ndm 2020, kinh t€ trén bién va
ven bién dong gop khoang 53-55% GDP ctia ca nudc va
gidi quyét tot cac van dé xa hoi, cai thién dang ké cudc
séng ctia nhan dan vung bién va ven bién [1]. Nhan i )
thitc r6 tdim quan trong ctia Chién lugc di dé ra, cic Tuy nhién, yiéc ki€ém sodt, gidm S‘ét chét luong méi,
tinh ven bién da xay dung va cip nhat cac chién lugc ~ truong ven bién hi¢n dang gap nhi€u kho khin do s6
phat trién bén viing viing bién va ven bién ctia minh dé lu’(_§ng cdc tram quan tric lién tuc moi truong nudc
dong gop vao sy thanh cong ctia ca nudc. bién ven bo & nu(?c ta con it, da phén cac tinh chi thuc
hién viéc quan trac dinh ky (2 hodc 4 lan/ndm tuy dia
phuong). Viéc giam sat nhu vdy chi mang tinh thoi di€ém
va chi thuc hién dugc & mdt s6 vi tri nhat dinh, khong cé

Nudc ta c6 dudng ba bién dai trén 3.260 km c6 hé
sinh thai bién va bo bién thich hgp cho nuéi trong thay
san, v6i nhiéu loai hai san cé gia tri kinh t€ cao nhu

'Vién Cong nghé moi truong, Vién Han lam Khoa hoc cong nghé Viét Nam
2 Vién Cong nghé Vii tru, Vién Han ldm Khoa hoc cong nghé Viét Nam
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pham vi rong 16n va mang tinh lién tuc, tii d6 viéc nhan
dién nguyén nhan va dé xuét cac giai phap khac phuc
con chua kip thoi, hiéu qua. Véi nhiing ly do trén, viéc
ung dung céng nghé cao d€ giam sat cac thong s6 moi
truong mot cach lién tuc, trén mot pham vi rong 16n la
nhu cdu thuc su can thiét, giup phat hién kip thai va xt
ly cac su c6 gy 6 nhiém moi trudng, dé xudt giai phap
phat trién nudi trong thiy san bén viing.

2. Giéi thiéu vé cong nghé vién tham

Vién tham la khoa hoc vé thu thép thong tin tu
khodang cach xa vé mot doi tugng, nghia 1a khong thuc
su tiép xuc v6i nd. Dugc do nhiéu nhit trong cac hé
thong vién tham hién nay la nang lugng dién tii phat
ra ti cac doi tugng quan tam. Ngoai ra hé thong vién
tham con c6 thé do cac dai lugng khac nhu: song dia
chén, séng am va luc hdp dan. Vién tham dugc phan loai
theo hinh dang quy dao ctia v¢ tinh (vé tinh dia cuc, vé
tinh dia tinh), muc dich st dung (vé tinh thoi tét, vé tinh
quan sat...), dd cao bay ctia vé tinh (vé tinh tam thap,
tdm trung va tdm cao), loai ngudn phat va tin hiéu thu
nhén (vién tham chu dong va vién tham bi dong).

D
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A Hinh 1. Nguyén ly hoat dong ciia vién tham

C6 thé tom tat nguyén ly thu nhan va quy trinh xt
ly dii liéu vién thdm nhu trong Hinh 1, cu thé nhu sau:

A - Nguon phat nang lugng: Cung cdp ning lugng
dién ti t6i doi tugng quan tam.

B - Séng dién tii va khi quyén: Nang lugng truyén ti
ngudn phat di dén doi tugng va tuong tac véi khi quyén
ma né di qua. Su tuong tac nay c6 thé xay ra lan thu 2
khi nang lugng truyén tu d6i tugng téi bo cam bién.

C - Doi tugng gidm sat: Nang luong sau khi xuyén
qua khi quyén, sé gip va tuong tac véi d6i tugng. Phu
thudc vao déc tinh cua doi tugng va song dién tii ma
ning lugng phan xa hay btic xa cua déi tugng co su
khac nhau.

D - Bd cam bién: Sau khi ndng lugng bi tan xa hoac
phat xa tu d6i tugng, bo cam bién nay sé thu nhan va
ghi lai song dién tu.

E - Sy truyén tai, nhan va xu ly: Nang lugng dugc
ghi nhan bdi bd cam bién phai dugc truyén tai dén
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mot tram thu nhan va xt ly. Ndng lugng dugc truyén
di thuong & dang dién. Tram thu nhén sé xt ly nang
lugng nay dé tao ra anh dudi dang hardcopy hoac 1a s6.

F - Su giai dodn va phan tich: Anh dugc xtt ly & tram
thu nhén sé dugc giai doan truc quan hodac dugc phan
loai bang mdy d€ tach thong tin vé d6i tugng.

G - Ung dung: Pay la thanh phén cudi cung trong
quy trinh xt ly ctia cong nghé vién tham. Thong tin sau
khi dugc tach ra tii anh c6 thé dugc ting dung dé hiéu
tot hon vé d6i tugng, kham phd mot vai thong tin méi
hodc ho trg cho viéc gidi quyét mot van dé cu thé [2].

Nang lugng ctia song dién tii khi lan truyén qua moi
truong khi quyén sé bi cac phéan td khi hip thu duéi
cac hinh thtic khac nhau tuy thu¢c vao tling viing buéc
song cu thé. Ciac ving phé ma khong bi anh hudng
manh béi mdi truong khi quyén sé dugc chon d€ st
dung cho viéc thu nhan anh vién tham. Do d6, anh
vién tham nhé4n dugc thudng dua vao su do luong nang
lugng phéan xa cta song dién tii ndm trong ving kha
kién va hong ngoai nhiét (anh quang hoc) va viing séng
v6 tuyén cao tin (anh rada). D&i v6i vién tham quang
hoc, ngudén ning lugng cung cdp chu yéu la do mat troi
va sy c6 mdt cing nhu thay d6i cac phan ti nudc, bui
va khi (theo khong gian va thoi gian) c6 trong 16p khi
quyén la nguyén nhéan gay nén sy bién ddi nang lugng
phan xa ti mat dat dén bo cam bién.

3. Kha nang ting dung cta cong nghé vién tham
trong giam sat chit lugng nudc bién ven bo

3.1. Cdc nghién ciiu trén thé gidi

Trong nhiéu nam trd lai day, cong nghé vién tham
da thé hién kha nang uu viét trong viéc cung cép cac
thong s6 moi trudng bé mit nudc d€ ho trg phat trién
nganh kinh t€ bién (nudi trong thuy san, danh bét xa by,
va du lich bién...) va ting pho véi cac thién tai ven bién
(x6116, thuy triéu do, tran dau...). Trén thé gidi, hdu hét
cac nudc phat trién (NASA, My; ESA, EU; JAXA, Nhat
Ban...) da va dang dua vao quy dao trai dat cac vé tinh
vién thdm (Landsat-8, VIIRS, Sentinel-1, Sentinel-2,
Sentinel-3, GCOM-C...) cung cdp dii liéu mién phi trén
toan cdu va trién khai manh mé cac nghién ctiu tng
dung cho vung nudc ven bd nhdm thu thap thong tin
chét lugng moi trudng nude d€ ho trg cac co quan nha
nudc trong cong tac ra quyét dinh ciing nhu cac hoat
dong kinh t€ - xa hoi & khu vuc ven bo ctia cac nuéde.

So v6i phuong phép quan tric truyén thdng (chi
quan trac 6 dang diém va tai moét thoi diém nhét dinh),
thi phuong phép vién thdm c6 uu diém 1a: Cho phép
gidm sat chét lugng nudc trén mot pham vi rong 16n
(mang tinh khu vuc, qudc gia), lién tuc (mobi lan vé tinh
bay qua sé cho 1 anh chup, tli d6 truy suat dugc cac gia
tri quan trac chat lugng nudc tai thoi diém do6) tu do
dua ra dugc nhiing canh bao kip thai; c6 thé truy suit
cac thong so chit lugng nudc trong qua khi (dya vao



anh v¢ tinh thu thap dugc trong qua khi). Tuy nhién,
vién tham cling c6 nhiing nhugc di€ém nhat dinh, d6 la
do6 chinh xac thip hon phuong phap quan trac truyén
thong (sai s6 trong khoang 10% - 15% [3-7] va chi
c6 thé phat hién dugc mot vai thong s6 nhu: (1) Sac
t0 tao luc cht yéu la diép luc a va sic t6 vi khudn lam
(phycocyanin); (2) téng chét lo lting; (3) chédt hiu co
hoa tan hodc chit mau vang; va (4) d€ do d¢ trong su6t
ctia nuGc va nhiét d6 bé mat [3].

a) Ung dung vién thdm trong nghién ciu
Chlorophyll

Thuat ngti "mau dai duong" dugc stt dung dé€ chi dai
phd nhin thay khi quan sat & bé mat bién, c6 lién quan,
bdi cac qua trinh hap thu va tan xa, v6i nong do ctia cac
thanh phan nudc, cu thé la cac sic té nhu Chlorophyll
(chat diép luc) tu thuc vat pht du, cac chét cén lo lting,
vatliéu hiiu co phan huy va cac chat dang hat hoac chat
hoa tan khac. Chat diép luc 1a cac hgp chat hoat dong
quang hop, chuyén d6i anh sang thanh ning lugng
dé quang hop. Cac nghién ctiu vién thdm chu yéu tap
trung vao chlorophyll-a (chl-a), 1a chét diép luc doi dao
nhdt va c6 trong tit ca cac loai thuc vat, tdo va vi khudn
lam c6 kha nang quang hop.

Danh sach cac cam bién quang hoc c6 san cho cac
quan sat ven bién bao gdém [4] SeaWIFS (1996), may
quét nhiét do va mau dai duong (OCTS) ndm 1996,
may quang ph6 hinh anh d6 phéan giai trung binh
(MERIS) va c6 thé la cac san phidm tiép theo trong ho
ERS nam 1998, va b cam bién cta h¢ thong quan sat
Trai dat (EOS), cling dugc 1én ké hoach vao cudi nhiing
nam 1990.

Trong mot s6 trudng hop, vién tham vé tinh da
dugc st dung dé€ danh gid chit lugng nudc 6 quy mod
nho hon, vi du, cdc khu vuc ven bién cu thé. Di liéu
Landsat 7 ETM + dugc st dung d€ danh gia chit lugng
nudc ¢ khu vuc ven bién Tripoli (Lebanon) va cung cdp
co s dau tién cho viéc quan ly tai nguyén ven bién [5].
Dii liéu tai chd, dugc thu thip tai hién trudng trong
vong 6 gid trudc/sau thoi diém ctia ciu vugt vé tinh,
dugc stt dung dé rit ra cac thuat toan thuc nghiém cho
nong do chl-a, d¢ sau dia Secchi va d¢ duc. Sau do, ban
do6 phéan b6 cac thong s6 chét lugng nudce da chon dugc
tao ra cho toan bd khu vuc quan tAm va so sanh véi cac
két qua tuong tu thu dugc tu di liéu SeaWiFS. Dii liéu
Landsat 7 ETM + td ra hiiu ich cho ting dung du kién
va sé dugc st dung dé bat dau co s6 dii liéu qudc gia vé
chét lugng nudc trong mdi trudng ven bién Lebanon.
& ving bién Hy Lap, di liéu anh Landsat TM dugc ap
dung cho khu vuc ven bién phia dong cua ddo Lesvos,
dé danh gia noéng do cta chl-a va do trong sudt cta
nuéc.

Ngoai ra, di liéu anh trén may bay ciing dugc st
dung d€ giam sat chat lugng nudc khu vuc ven bién.
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Thiét bi siéu phé CASI gan trén may bay da dugc
trién khai d€ giam sat chat lugng nudc trong khu vuc
chuyén tiép tu 6 nhiém sang nudc bién sach, & Vinh
Haifa va cac ctia song lan can, & phan phia Bic cta
bd bién Dia Trung Hai cua Israel [6]. Cac phép do
khai quat vé di liéu quang hoc thu dugc tii may quét
trong khong khi dugc stt dung dé lap ban d6 nong
do6 chl-a va chat hat lo lting (SPM) trong viing nudéc
bé mit trong khu vuc nghién ctiu. Sy phan b6 khong
gian SPM va chl-a doc theo hé thong ha luu song thé
hién nhiing bién d6i c6 thé dugc giai thich mot cach
hop ly béi cdu truc thuy van va cac tac dong dia hda
déi v6i ngudn nude ven sdng.

O céc khu viic c6 sinh khéi thép, da dudng dén trung
dudng, dac diém phd cta chl-a dugc dic trung boi mot
dinh xung quanh budéc séng 680 nm. Doi véi vung phu
dudng, sinh khoi cao, tin hiéu bi che 14p béi cac dic
diém hédp thu va cic dinh tan xa ngugc c6 dinh lan
lugt 1a 665 nm va 710 nm [7]. Ty 1€ gitia hai budc séng
nay da dugc st dung d€ udce tinh chinh xac nong do
chl-a trong nhiéu nghién ctiu cia nhém tac gia Giorgio
Dall'Olmo nam 2006, nhém nghién ctiu Chengfeng Le
ndm 2011. Ngoai viéc truy xudt thanh phan co ban,
nghién ctu tap trung vao chat diép luc bao gom viéc
phét hién vi khudn lam c6 hai va phycocyanin, danh
gia trang thai dinh duéng, va mo hinh phan tdn va phat
trién nd hoa ctia tdo.

b) Ung dung vién tham trong nghién ciiu TSS/SPM

Céc ting dung cua vién tham dé6i véi ddc diém dia
chét ctia cac vung ven bién ciing da dugc nghién ctu.
Su két hgp gitia vién tham, khao sat thuc dia va phén
tich trAm tich cua cat bai bién da dugc st dung dé
danh gia nhiing thay déi ctia duong bo bién cua dong
béng song Nile no6i chung va cu thé 1a & Damietta do
viéc xay dung bén cang. Dii liéu anh Landsat-TM cho
phép gidm sat cic doan bd bién 16n & d6 phan giai
khong gian 30 m tuong d6i tho. Bang cach so sanh
céc vi tri cia bo bién dong bang song Nile trong cac
nam 1984, 1987 va 1990-1991, cho thdy su thay d6i
duong bo ctia song Nile [8] do cac hoat dong ctia x6i
16 va boi tu.

Dau hiéu ph6 ctia n6ng d6 TSS c6 thé thay d6i dang
ké dya trén kich thudc hat va thanh phan cta vat liéu
hiiu co dén vo6 co [7]. Cac hé thong chiém uu thé hitu
co thu dugc cac ddu hiéu phé cta chung ti nong do
tdo va cé thé chia sé cdc dic diém hap thu ro rét va cac
dinh tan xa ngugc dugc mo ta & trén doi véi chat diép
luc. Khi néng do TSS vo co tang 1én trong viing nudc,
vi tri ctia cuc dai quang phé di chuyén tii khoang 550
nm sang budc song do hodc gan hong ngoai véi su thay
d6i cu thé ctia viing nudc phu thudc vao néng do chat
diép luc va CDOM. Nong do TSS c6 thé tuong quan
v6i cac thong so6 chat lugng nudc khong hoat dong vé
mdt quang hoc khac nhau va sau d6 da dugc st dung
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dé suy ra nong do cua phét pho, thily ngén va cac kim
loai khac & cac khu vuc nhd.

Dii liéu cam bién c6 d6 phan giai trung binh nhu
MODIS (250 va 500 m), MERI (300 m) dugc st dung
d€ nghién ctiu viing bién. O cic viing nudc ven b, thi
cacloai vé tinh c6 d¢ phan giai khong gian cao hon nhu
Sentinel-2, hodc Landsat 8 sé cung cdp giai phap ting
dung rat phtt hgp véi diéu kién kinh té, ky thuét va tinh
kha thi. Chat lugng nudc ven bién dudi dang do duc
cua nudc hodc tdng nong do tram tich (TSS) da dugc
nghién ctiu rong rai trén nhiéu vi tri dia ly khac nhau
bang cach stt dung bo cdm bién vién tham nhu Landsat,
MERIS, d¢ phan giai trung binh (MODIS) [9].

¢) Ung dung vién tham trong nghién ciiu chdt hiu
¢6 hoa tan mau (CDOM)

Chit hiiu co hoa tan c6 mau (chromophoric) 1a
phan c6 mau cua téng cacbon hiiu co hoa tan. Cac
nguén CDOM c6 thé la ty nhién (ttc 1a thuc vat phu
du) hodc di nguyén (ttic 1a cacbon trén can). O muc do
thap, CDOM hip thu btic xa tia cuc tim c6 hai véi tac
dong t8i thiéu dén sy xuyén sing ctia anh sing trong
ving dai phd nhin thdy. Khi nong d6 ting lén, su hép
thu dnh sdng cé budc song thap cia CDOM diéu chinh
su sdn c6 vé anh sang cta cac nha san xudt so cap, kiém
soat nang sudt va cdu truc dinh duong. Kha ning hip
thu cao trong dai phd nhin thiy nong do6 CDOM ting
cao dan dén phén tang, cac ving nudc t6i véi do xuyén
sang han ché.Phé phan xa ctia cac khu vuc ¢6 nong do
CDOM khéc nhau phu thudc nhiéu vao thanh phan
ctia cac thanh phan hoat tinh quang hoc khac va & mot
s6 khu vuc cé thé phuc tap bsi sy hién dién cta sit
dang keo, c6 tinh chat quang hoc tuong tu. Su dong gép
cua CDOM déi véi biic xa d€ lai trong nudc duge dac
trung bdi su tang hap thu theo cdp s6 nhan khi budc
song giam. Mot cach tryc quan, diéu nay cho thdy rang
cac mo6 hinh CDOM nén két hgp cac budce song trong
quang ph6 mau xanh lam; tuy nhién, sy hép thu qua
mtc bdi CDOM va biic xa dé lai nuGe ty nhién thip &
budc séng thdp lam gidm tin hiéu c6 thé st dung. Do
do, cac thuat toan thuong két hop ty 1é xanh luc/do.

CDOM thuong dugc ude tinh trong di liéu vién
tham nhu 13 moét phin cia mo hinh phan xa bé mat
khi dinh lugng chat diép luc va nong do tram tich lo
lting trong nuéc mat. Tuy nhién, mdt s6 nghién ciu
gan day cing da cd gdng udc tinh CDOM bé mit tii cac
cam bién vién tham da phé véi su thanh cong con han
ché. Mot thach thtic I6n 1 thi€u cac phuong phap tiéu
chuén can thiét d€ tao ra cac di liéu dugc hiéu chinh
anh hudng cua khi quyén téi gia tri phd phan xa trén
anh vién tham. Nam 2005, nhém nghién ctu TiitKutser
da chling minh dugc tinh kha thi dé uéc tinh CDOM tu
anh EO-1 Advanced Land Imager (ALI) khi dii liéu nay
da dugc hiéu chinh anh hudng khi quyén. Su ra doi ctia
Landsat 8, v6i dai song méi trong phdn mau xanh blue
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cua phd dién tii, tang do phan giai biic xa, cung véi san
phdm phan xa bé mat USGS, da gitp ting cudng kha
ndng udc tinh CDOM. Mot s6 nghién ctiu da ching
minh kha néng st dung cac hé s6 hip thu CDOM dé
danh gid néng do DOC béng cach sti dung méi quan hé
CDOM-DOC ¢ nhiéu vung nudc ven bién.
3.2. Cdc nghién ciiu 6 Viét Nam

Nghién ctiu moi trudng nudc mat vung ven bién,
vung nudi trong thiy san ¢ Viét Nam la mot nhiém vu
quan trong d€ theo doi mic d6 6 nhiém nudc, dam bao
chat lugng nudc. Cac phuong phap truyén thong lay
mau, do dac phong thi nghiém cho d6 chinh xéc cao,
tuy nhién chi phi lai rit cao. Ung dung vién thdm trong
tinh todn cac tham s6 moi trudng nudc ciing dugc phat
trién ¢ Viét Nam tu lau.

axld

L Arai] s w1k [ 1) g e i1k

A Hinh 2. Phan b6 chlorophyll (mg/m’) trung binh & tdng
madt viing Bién Dong va ldn cdn theo cdc thang [11]

Trong nghién ctiu chl-a § ving ven bién Viét Nam
cing ¢6 mot s6 codng trinh tiéu biéu sau: St dung
phuong phép truyén thong la thu thip cdc mau nuédc
¢ vung thém luc dia Khanh Hoa, viing nudc tréi manh
Nam Trung b va vung bién Viang Tau - Con Pao, tac
gia Nguyén Hitu Huén va Phan Minh Thu da chi ra su
thay déi cia ham lugng Chl-a theo muia va theo khong
gian [10]. Trong mua gi6 Tdy Nam, ham lugng chl-a
cao hon dang ké so véi thoi ky khong c6 hoat dong
ctia nudc tréi. Nam 2012, theo déi Chlorophyll viing
bién Viét Nam la muc tiéu nghién ctiu cta dé tai: “Khai
thac ngudn sé liéu chlorophyll ving Bién Dong qua
anh MODIS tui website cia US NASA” thu¢c phong
Dii liéu bién, Vién Hai duong hoc. Dé tai da stt dung di
liéu anh MODIS dé€ khai thac yéu t6 Chl-a trung binh
thang trong giai doan 10 nam (7/2002-7/2012). Tac gia
Vi Vin Tac cling da sti dung nguon di liéu ti dé tai
nay dé€14p so d6 mo td phan b6 ham lugng CHl-a trung
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binh tdng nudc mat & bién Doéng nhu trén do6 thi Hinh
2 [11]. Két qua cho thiy s6 liéu Chl-a dugc chiét xuat
ti anh vé tinh Aqua la dang tin cdy va c6 thé st dung
trong nghién ctu stic san xudt so cip ciing nhu giam
sat chat lugng moi trudng nudc.

Dé tai “Nghién ctiu cac phuong phép phan tich,
danh gia va gidm sat chat lugng nudc ven bo bang tu
liéu vién tham d¢ phan gidi cao va d¢ phan giai trung
binh, da thoi gian; ap dung thti nghiém cho anh ctia vé
tinh VNREDSat-1” do TS. Nguyén Vin Thao, Vién tai
nguyén va moi trudng bién, Vién Han lam Khoa hoc
céng nghé Viét Nam lam cht nhiém da ching minh
dugc viéc st dung anh vién thim MODIS (AQUA va
TERRA) va VNREDSat-1 c6 thé danh gia thong tin
chét lugng nuéc (thong s6 Chlorophyll-a, ham lugng
vat chét lo Iting va ham lugng thanh phan Carbon
hiiu co,...) tai ving ven bd chiu thé song Hong va Ha
Long [12].

Nhom nghién ctiu Nguyén Van Théo da trién khai
thuc hién Dé tai"Nghién ciiu cdc phuong phdp phin
tich, danh gid va gidm sdt chdt lugng nudc ven bo bang
tu ligu vién thdm d¢ phan gidi cao va do phan gidi trung
binh, da thoi gian; Ap dung thii nghiém cho dnh cia
vé tinh VNREDSat-1”, ma s6 VT/CB-01/14-15 thudc
Chuong trinh Khoa hoc va Cong nghé Vi tru giai doan
2012 - 2015. Vung nudc ven bo dong bang song Hong
va sdong Ctiu Long khao sat thuc dia do dac quang hoc
va ldy mau nudc d€ xay dung cic thuat toan xac dinh
ham lugng Chl, SPM, CDOM tti anh MODIS. Ngoai
ra, dii liéu anh VNREDSAT1 dugc st dung dé xac dinh
ham lugng SPM vung ven bién & ty 1é 16n.

A Hinh 3. Bdn dé d¢ duc viing bién Tay Nam thdi ky gié miia
Déng Bdc va Tay Nam [13]
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Trong nghién ctiu ing dung vién tham dé€ xac dinh
ham lugng vét chit lo lting, nhém tac gia Nguyén Van
Thao, ndm 2016, da so sanh két qua tinh todn SPM tu
di liéu anh Landsat 8 OLI va anh VNREDSat-1 tai
khu vuc ven b chau thé song Hong [12]. Két qua cho
thay, ham da thtc bac 2 ctia budc séng 650 nm c6 hé
s tuong quan 0.9 cho thdy c6 méi tuong quan rat cao
gitia ham lugng SPM véi dai phd do cua anh vé tinh.
Nam 2018, nhom tac gia Tran Anh Tuén [13], da tinh
toan va thanh 1ap ban d6 d¢ duc cua nudc bién vung bo
Tay Nam Viét Nam cho hai mua gi6 Péng Béac va Tay
Nam tii anh MODIS (Hinh 3). Nghién ctiu duya trén
phuong trinh ban thuc nghiém d€ udc tinh do duc cua
nudce bién theo gid tri phan xa tai budc song 645 nm va
859 nm ctia anh MODIS. K& qua cho d¢ tin cay cao va
c6 kha nang ting dung rong rai.

4. Kétluan

Qua phén tich tinh hinh nghién ctiu ting dung anh vé
tinh trong gidm sat chit lugng nudc bién ven b trén thé
giGi va trong nudc c6 thé thiy rang phuong phép vién
tham c6 thé st dung d€ danh gid chét lugng nude bién
thong qua cac chi s6 co ban nhu nhiét d9, chl-a, TSS/
SPM, CDOM, la céc chi s6 c6 lién quan gian tiép dén
nuoi trong thiy san. Tuy phuong phap nay c6 do chinh
xac thip hon phuong phap quan trac truyén thong (sai
$6 10 - 15%), nhung cé pham vi giam sat rong 16n va
lién tuc, do d6 c6 thé ting dung dé€ theo doi chit lugng
nudc bién ven bd & cac khu vuc nudi trong thiy san
nhu mot céng cu canh bdo & tdm vi mo, khi thdy c6
ddu hiéu dién bién chét lugng nudc xau di ¢ mot khu
vic nao do, cé thé két hgp tién hanh 14y mau va phan
tich theo phuong phép truyén théng d€ danh gia muc
d6 6 nhiém mot cich chinh xdc hon ¢ khu vuc do. Viéc
két hgp nay sé la mot gidi phap giam sat moi truong
nudc bién day hda hen, phuc vu nu6i trong thay san
bén viing & nudc ta.

Loi cam on: Bai bao nay dugc ung ho bai Dé tai
thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam
“Nghién ctu tng dung céng nghé vién thim ho trg
giam sat chat lugng moi trudng nudc bién ven bo tinh
Binh Dinh phuc vu nuéi trong thiy san tai dia phuong
va vung phu can“ (Ma s6: PTDLCN.11/20)m

marine environment”.Environ. Sci. Pollut. Res., 21(2) 813-
833.

4. A. KC, A. Chalise, D. Parajuli, N. Dhital, S. Shrestha and
T. Kandel (2019). “Surface Water Quality Assessment Using
Remote Sensing, Gis and Artificial Intelligence”. Tech. ],
1(1) 113-122.

5. M. Dassenakis, V. Paraskevopoulou, C. Cartalis, N.
Adaktilou, and K. Katsiabani (2012), “Remote sensing
in coastal water monitoring: Applications in the eastern
mediterranean sea (IUPAC technical report)”. Pure Appl.
Chem., 84(2) 335-375.

Chuyén dé I, thang 6 nam 2022 | 103



Méi truong

6. N. Kabbara, ]. Benkhelil, M. Awad and V. Barale (2008).
“Monitoring water quality in the coastal area of Tripoli
(Lebanon) using high-resolution satellite data”.ISPRS ].
Photogramm. Remote Sens., 63(5) 488-495.

7. B. Herut, G. Tibor, Y. ZYacobi and N. Kress (1999).
“Synoptic Measurements of Chlorophyll-a and Suspended
Particulate Matter in a Transitional Zone from Polluted
to Clean Seawater Utilizing Airborne Remote Sensing and
Ground Measurements, Haifa Bay (SE Mediterranean)”.
Mar. Pollut. Bull., 38(9) 762-772.

8. S. N. Topp, T. M. Pavelsky, D. Jensen, M. Simard and M.
R. V. Ross (2020). “Research trends in the use of remote
sensing for inland water quality science: Moving towards
multidisciplinary applications”. Water (Switzerland), 12(1)
1-34.

9. K. Whitea and H. M. El Asmar (1999). “Monitoring
changing position of coastlines using Thematic Mapper
imagery, an example from the Nile Delta”. Geomorphology,
29(1-2) 93-105.

10. C. Hu, Z. Chen, T. D. Clayton, P. Swarzenski, ]. C. Brock
and E E. Muller-Karger (2004). “Assessment of estuarine

water-quality indicators using MODIS medium-resolution
bands: Initial results from Tampa Bay, FL”.Remote Sens.
Environ., 93(3) 423-441.

11[11] Nguyén Hitu Hudn and Phan Minh Thy (2007). “Ddc
trung phan bé Chlorophyll-a trong nudc vimg thém luc
dia Nam Viét Nam”. Tuyén tdp Bdo cdo Hoi nghi Qudc gia
“Bién Dong-2007”, Nha Trang.

12[12] Vi Vin Tdc (2014). “Phdn bé ham lugng Chlorophyll
trung binh thdng ving bién Dong ti thdng 8/2011 dén
7/2012”.Tap chi Khoa hoc va Cong nghé Bién.14(1) 25 -
31.

13[13] N. Van Thao, V. D. Vinh, N. D. Ve, and P. X. Canh
(2016). “Xdy Dyng Thudt Todn Xii Ly D Li¢u Vién Tham
Xdc Dinh Ham Lugng Vit Chdt Lo Ling Tai Vimg Bién
Ven Bo Chéau Thé Song Hong”. Tap chi Khoa hoc va Cong
nghé Bién, 16(2) 129 - 135.

14[14] T. A. Tudn, T. T. Tam, L. B. Nam, and N. T. Linh (2018).
“Nghién ciiu phan bé ham ligng d6 duc 6 viing bién ven bo
Tay Nam Vigt Nam bdng dit liéu vién tham va GIS”. Tap chi
Khi tugng thily vin, 10 46 - 54.

ABSTRACT

THE ABILITY TO APPLY SATELLITE IMAGES IN COASTAL WATER
QUALITY MONITORING FOR AQUACULTURE

Assoc.Prof.Dr. Le Thanh Son, Dr. Nguyen Tran Dien, Nguyen Tran Dinh,
MSc. Pham Hoang Long, MSc. Le Mai Thao, Le Ky Son
Institute of Environmental Technology, Vietnam Academy of Science and Technology

Institute of Space Technology, Vietnam Academy of Science and Technology

MSc. Dinh Ngoc Dat

Currently, the control and monitoring of coastal environmental quality is facing many difficulties because
the number of continuous monitoring stations for coastal marine environment in our country is very small,
most provinces only perform periodic monitoring (frequency 2-4 times/year). This monitoring is only
momentary and can only be done in certain locations, so the identification of causes and recommendations
for remedial solutions are not timely and effective. Analysis of domestic and foreign studies in the past
time has proven that remote sensing technology, which is a technology to collect information from a long
distance about an object through the analysis of electromagnetic energy emitted from object of interest, can
be completely applied to monitor and monitor coastal water quality continuously, on a large scale through
temperature indicators, chlorophyll (chl-a), material suspended matter (TSS/SPM), chromogenic organic
matter (CDOM). Since remote sensing method has lower accuracy than traditional monitoring method, it
can be used as a macro-scale monitoring and warning method, when there are signs of deterioration in water
quality. In a certain location, it is possible to carry out sampling and analysis according to traditional methods
for accurate assessment. This combination will be a promising solution for monitoring the water environment
in aquaculture areas, contributing to the sustainable development of the aquaculture industry in our country.

Key words: Aquaculture, satellite image, monitoring, sea water quality, chl-a, TSS, SPM, CDOM.
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TAC DONG CUA CAC KICH BAN BIEN DO KHi HAU
PEN GIAO THONG VAN TAI CUA TINH NAM DINH

TRONG THE KY 21

ThS. Nguyén Thi Phuong Dung|(1)

ThS. Pham Thi Ngoc Thuy

TOM TAT

Bai bdo trinh bay chi tiét 2 kich ban bién d6i khi hau (BDKH) RCP4.5 va RCP8.5 cua tinh Nam Dinh trong
thé ky 21 cho thdy nhiét d6 va lugng mua déu ting; nhan dién dugc cic dang thién tai dién hinh tic dong
dén giao thong van tai (GTVT) cta tinh; danh gia tac dong tiéu cuc cia BDKH trong thé ky 21 t6i 3 loai hinh
GTVT chinh cta tinh va d€ xudt giai phap nham ting pho6 v6i BDKH cho nganh GTVT.

T khoa: Bién doi khi hdu, Nam Dinh, Giao thong van tdi.

Nhan bai: 23/5/2022; Stia chita: 20/6/2022; Duyét ding: 22/6/2022.

1. M6 dau

Trai dat dang nong 1én do nong do cac loai khi nha
kinh trong bau khi quyén dang c6 xu huéng tang dan,
dan dén BDKH. Hién tugng nay d3, dang va sé tc
dong dén moi truong tu nhién, moi linh vuc kinh té€ -
xa hoi va con nguoi trén Trai dat. Vi thé, BDKH la van
dé kinh té, dia ly, chinh trj trong tdm cta loai ngudi
trong thé ky 21.

Viét Nam la mot trong nhiing quéc gia chiu anh
hudng cia BDKH nghiém trong nhat. BDKH sé tac
dong ndng né dén doi sOng, san xudt, moi trudng, ha
tdng co s0, stc khoe cong dong & nudc ta. Mot trong
nhiing linh vuc chiu tdc dong nghiém trong cia BbDKH
la co s& ha tang & cac dia phuong, nhat la linh vuc
GTVT.

Nam Dinh nadm trong ving anh hudng ctia tam giac
tang trudng kinh t€ Ha Noi - Hai Phong - Quang Ninh,
cach trung tam Thu d6 Ha N¢i va thanh phé cang Hai
Phong khoang 90 km. La vung luén nam trong tinh
trang bao dong khi c6 mua la xay ra. Hang nam, cac
dia phuong cua tinh Nam Pinh thuéng xuyén xay ra
hién tugng khi hiu cuc doan nhu rét dam/rét hai, nang
ndéng, nang nong gay git, nudc bién ding, xam nhap
mdn... gay thiét hai 16n vé ngudi, tai san, anh hudng
khong nho dén doi song nhan dan.

Duéi tac dong ctia BDKH, co s ha tdng néi chung
va linh vic GTVT néi riéng da va dang bi anh hudng
ndng né & hau hét cac loai hinh GTVT cua tinh.

2. Cac kich ban BDKH cua tinh Nam Pinh trong
thé ky 21

Dua vao kich ban BDKH cua B TN&MT xay dung

' Trudng Dai hoc Cong nghé Giao thong vin tdi

nam 2016 [1], tinh Nam Dinh da chi tiét hoa dé€ xay
dung kich ban cho tinh [2] thi kich ban RCP4.5 va RCP
8.5 dugc tac gia lya chon d€ dua vao bai bao nay. Két
qua xdy dung kich ban BDKH ctia tinh theo kich ban
phat thai trung binh thap (RPC4.5) va cao (RPC8.5)
theo 3 giai doan trong thé ky 21 d6i véi nhiét do va
lugng mua dugc tinh nhu sau:

2.1. Kich ban nhiét dé cho ba giai doan trong thé

ky 21

Cac két qua chi tiét héa dén cap huyén dugc trinh
bay trong Bang 1. Két qua nay duc két thong tin ti két
qua tinh theo thap ky cho thdy, vao dau thé ky, nhiét do
trung binh nam & tit ca cac kich ban déu c6 xu hudéng
tang 1én, tang cao nhat & kich ban RCP8.5, véi mtic
nhiét ting ti 0,9 - 1°C, trong d6 huyén Giao Thuy c6
muc ting thip nhat (0,8°C). O kich ban con lai, nhiét
do trung binh nam ting phd bién tii 0,5 - 0,8°C; nhiét
do tang cao hon tai cac tinh phia Bac va phia Tay, thdp
hon & cac tinh phia Nam va phia Dong ctia tinh.

Vao gitia thé ky, nhiét do trung binh ndm ting 1,5
- 1,8°C ¢ kich ban RCP4.5. Ciing trong giai doan nay,
6 kich ban RCP8.5, nhiét d¢ trung binh ndm ting 2 -
2,3°C; nhiét d¢ tai cac huyén khu vuc phia Bic cua tinh
tang nhiéu hon so véi cac huyén & khu vuc phia Nam.

Sang dén cu6i thé ky, & kich ban RCP4.5, nhiét do
trung binh nim ting tit 2,3 - 2,4°C. O kich ban RCP8.5,
nhiét d6 trung binh ndm c6 xu huéng ting lén ti 4 -
4,1°C d6i v6i cac huyén phia Bac (My Loc, TP. Nam
Dinh, Vu Ban, Y Yén, Nam Truc); ting lén tii 3,5 -
3,9°C d6i v6i cac huyén phia Nam cta tinh.

Tu két qua & Bang 1 cho thdy, nhiét do tai cac dia
phuong cta tinh Nam Dinh dugc du tinh gia ting
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trong su6t thé ky 21 theo cac phuong an kich ban. Nhin
chung, mtic gia ting nhiét do ctia cac dia phuongla kha
tuong dong & cung thoi ky va cung kich ban.

2.2. Kich bdn bién ddi lugng mua

Cac két qua chi tiét hoa kich ban bién déi lugng
mua nam dén cdp huyén dugc trinh bay trong Bang 2.
Két qua cho thay:

Lugng mua vao dau thé ky tang theo cac kich ban
RCP4.5 va RCP8.5, v6i mtic tang & kich ban RCP4.5
(5,1 - 11%), cao hon mot chut so véi kich ban RCP8.5
(3,1-17,4%) va mtic tang cta lugng mua c6 xu thé ting
dan ti Bic xuéng Nam.

bén gitia thé ky, lugng mua c6 xu thé ting so véi
thoi ky co s6 trén toan tinh, v6i muc ting cao nhat
trong kich ban RCP8.5 (phd bién tui 10,54 - 24,7%) va
muc tang ctia lugng mua ciing c6 xu thé tang dan tu
Bac xuéng Nam.

Béang 1. Két qua chi tiét héa kich ban bién d6i nhiét do
trung binh nidm (°C) theo theo cac kich ban

Vao cu6i thé ky, xu thé ctia lugng mua tuong tu nhu
vao gitia thé ky, v6i muc tang lan lugt theo cac kich
ban RCP4.5 va RCP8.5 tii thip dén cao la 15 - 31,5%;
17,8 - 39,7%.

3. Cac dang thién tai dién hinh tic dong dén
nganh GTVT

3.1. Bao va dp thdp nhiét dGi

Trong cac nam trd lai day, s6 lugng bao va ap thap
nhiét déi (ATND) hoat dong trén bién Pong c6 xu
huéng tang lén. Theo s6 liéu thong ké trong hon 50
ndm qua (1961 - 2017), trung binh c6 khoang 9 - 10
con/nam, trong khi 6 nam tré lai day, trung binh s6
lugng bao va ATND hoat dong trén bién Dongla 11,2
con/nam. Mdc du s6 lugng bao va ATND hoat dong
trén bién Dong tang 1én, nhung s6 lugng bao va ATND
anh hudng truc tié€p vao dat lién nudc ta lai giam, trung
binh giam khodng 0,3 con/nam.
Bang 2. Két qua chi tiét hoa kich ban bién d6i lugng mua
nam (%) theo cac kich ban

Huyén | RCP4.5 | RCPS8.5 Huyén | RCP4.5 | RCP8.5
Giai doan 2016 - 2035 Giai doan 2016 - 2035
TP. Nam Dinh 0.7 1 TP. Nam Dinh 11.1 8.9
Vu Ban 0.6 1 Vu Ban 6 3.6
My Loc 0.7 1 My Loc 6.5 3.7
Y Yén 0.6 1 Y Yén 5.1 3.1
Nam Truc 0.6 1 Nam Truc 7.2 5
Truyc Ninh 0.6 0.9 Tryc Ninh 7.7 6
Xuan Trudng 0.6 0.9 Xuan Truong 8.9 7.1
Giao Thuy 0.6 0.8 Giao Thuy 103 9.4
Nghia Hung 0.6 0.9 Nghia Hung 7 6.9
Hai Hau 0.7 0.9 Hai Hau 18 17.4
Giai doan 2046 - 2065 Giai doan 2046 - 2065
TP. Nam DPinh 1.7 2.3 TP. Nam Dinh 15.3 15.4
Vu Ban 1.7 2.2 Vu Bén 8.7 11.2
My Loc 1.8 2.3 My Loc 8.8 11.4
Y Yén 1.7 22 Y Yén 8.1 10.4
Nam Truc 1.7 2.2 Nam Truc 10.4 13.1
Trae Ninh L7 22 Truc Ninh 11.8 14.2
Xu:21n Trudng 1.7 22 Xuén Trudng 134 16.1
Giao Thity 16 3 Giao Thuy 16.7 19.2
Nghia Hung 1.6 21 Nghia Hung 12.9 14.5
Hai Haa 15 5 Hai Hau 24.3 24.7
' Giai doan 2080 - 2099 Giai dogn 2080 - 2099
TP. Nam Dinh EY 41 TP. Nam Dinh 23.7 28
Vu Ban 2.4 4.1 Vu Ban 159 19
My Loc Y il My Loc 16.1 19.3
Y Yen 24 41 Y Yén 15 17.8
Nam Truc 24 4 Nam Truc 18 21.5
Truc Nir.1h 23 3.9 Truc Ninh 19.3 23.6
Xuan Trudng 23 3.9 Xuan Triong 208 262
Giao Thity 21 35 Glato~ Thay 23.6 314
Nghia Hung 23 38 NghmAHung 19.1 25.4
Hai Haa 21 35 Hai Hau 31.5 39.7
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Tuy nhién, s6 lugng bao va ATND anh hudng truc
ti€p dén tinh Nam Dinh lai c¢6 xu huéng ting lén (trung
binh 0,2 con/ndm). Piéu d6 cho thdy, cic con xody
thudn nhiét d6i c6 xu huéng hoat dong tai khu vuc phia
Bac nhiéu hon so véi khu vic phia Nam. Dic biét, s6
lugng bao manh anh huéng dén tinh Nam Dinh ciing
tang 1én, trong 6 nam qua da c6 2 con bao manbh, siéu
bao d6 bd vao tinh Nam Dinh, tiéu bi€éu ndm 2012 cé
con bdo s6 12 - Son Tinh va nam 2016 la con bao s 1 -
Mirinae, gay gi6 manh cdp 11 - 12, giat cdp 13 - 14, lam
thiét hai ndng né cho nén kinh té - xa hoi ctia tinh, day
la 2 con bao manh nhit trong vong hon 30 nam qua.

Nhiing nam qua, cac hién tugng nguy hiém va
hiém gdp cling da xdy ra trén dia ban tinh Nam Dinh
nhu: Ngay 16/9/2016, tai thon Pht L& - xa Hai Chau
- huyén Hai Hau da xay ra 16c xody, thai gian kéo dai
10 phut, t6c do gié do dugc 1a 17m/s (cdp 7), pham vi
anh hudéng khoang 2 km chiéu dai va 1 km chiéu rong.
Ngay 22/4/2017, do anh hudng ctia ranh 4p thip két
hop hoi tu gid trén cao, tai huyén Xuan Truong da xay
ra mua dd. Dy 1a hién tugng thoi tiét hiém gap xay ra
trén dia ban tinh Nam Dinh tu trudc dén nay.

3.2. Nang néng va rét ddm, rét hai

Nang néng: Trong cidc ndm qua, ning néng cing la
hién tugng lién tiép cé nhiing dgt vugt ky luc. Trung
binh nhiéu nam, s6 dgt ning néng xay ra trén dia ban
tinh khodng 5 - 6 dgt/nam, trong khi cac nam tré lai
day trung binh 8 - 9 dgt/nam. Ddc biét, nam 2014, 2015
va 2016, s6 dot ning da lién tiép vugt ky luc trong s6
liéu quan tric, nhu ndm 2014 (11 dgt), nam 2015 (12
dgt) va nam 2016 (10 dgt).

Theo s6 liéu quan trac ti ndm 1961 dén nay, nhiét
dd cao nhét quan tric dugc tai Nam Dinh 1a 39,5°C
(ndm 1994), trong khi do, vao giai doan tii ndm 2012
- 2017 thi ndm 2013 nhiét d6 cao nhat la 39,7°C, vugt
ky luc nam 1994. Dén thang 6/2017, ti€p tuc xay ra dot
nang nong dic biét gay gat véi nhiét d cao nhit trong
hai ngay da dat dén 40,2°C, day la nhiét do cao ky luc
tii trudc dén nay va gan day nhét, vao dau thang 7/2018
ciing xay ra dgt ning nong dic biét gay gat v4i hai ngay
lién ti€p nhiét do cao nhét 1én dén 40,0°C.

Rét dam, rét hai: S6 dot rét dam, rét hai trong nhiing
ndm gan day cling giam so vdéi thoi ky trude day, dac
biét, nim 2017 da khong xay ra mot dgt rét dam, rét
hai nao trén dia ban tinh Nam Dinh, day la s6 liéu thap
nhdt ti trudc dén nay.

Nhiét d¢ thdp nhét cing quan tric dugc trong thoi
ky nay, vao thang 1/2016, nhiét do thip nhat 5,1°C,
bang moc lich st thang 12/1975 va nhiét d6 trung binh
ngay thidp nhit trong chudi s6 liéu quan tric dugc tu
nam 1960 dén nay, tli 6,6 - 6,7°C (ngay 24/1/2016).

TRAO POI - THAO LUAN "

'HIM“W“II

4. Tac ddong cia BDKH dén nganh GTVT tinh
Nam Dinh

4.1. Tdc dong ciia BDKH dén giao thong dudng bo

Vi cong trinh ciu va két cdu mat dudng 6 t6 thi hién
tugng tang nhiét do nén, gia tri nhiét do 16n nhat sé la
yéu td c6 nguy co gay nit ciing nhu md rong vét nit bé
tong, nut, hdn, lun vét banh xe ctia mit dudng bé tong
nhua, cong vénh, gidm tudi tho ctia cdng trinh, ting chi
phi cong tac stia chiia, duy tu, bao dudng.

Theo kich ban BDKH, lugng mua hang nam déu
tang, dac biét la lugng mua 1 ngay 16n nhét va lugng
mua 5 ngay 16n nhat trung binh tang trén 10%, tham chi
6 luc, ¢ noi con tang dén 70% sé gay ra nhiéu thiét hai
va rui ro vé€ kinh té nhu:

Nang luc thoat nuéc mua clia nhiéu doan, tuyén
dudng b, duong sat co nguy co qua tai, khong dap tng
yéu cdu tiéu thoat nudc nhanh. Su qua tai ctia hé thong
cong thoat nudc ngang dudng sé gy ra su gia tang muic
nudc dédc trung va pham vi ung ngép phia thugng luu.
Nhiéu doan duong bo (dac biét 1a nhiing doan c6 cac yéu
t0 hinh hoc dugc thiét ké, xay dung véi quan diém cham
chuéc vé yéu t6 thuy van).

Mot s6 cau hién hitu sé cé nguy co khong con dap
ting dugc tinh, khong ding yéu cau cho van tai thuy noi
dia, hodc cling c6 thé sé thiéu d) vugt cao ctia két cdu
phan trén khi mtic nudc ctia cac tran 1a do nhiing dot
mua c6 lugng mua 16n nhét gy ra.

Hién tugng bao manh dén rat manh c6 xu thé gia
tang sé khong chilam dinh tré giao thong, giam thoi gian
phuc vu ctia hé thong cong trinh giao thong duong bo
ma con tiém 4n nguy co gay hu hong hé théng thong
tin, tin hiéu duong bo, anh hudng tiéu cuc dén két cau
cac cong trinh trén duong nhu nhiing cay ciu c6 két cau
dac biét.

Mtic nudc bién dang cling sé giy ra anh hudng tiéu
cyc dén mot s6 cong trinh cau da dugc xay dung vuot
qua vung ctia song, ddm pha ven bién. Péc biét can luu
y dén cac cau co tinh khong thap khi phai duong diu
dong thoi véi su gia ting muc nudc bién do BDKH két
hgp véi tang chiéu cao muc nudc dang trong bao va ting
muic d¢ nhiém médn nhu trudng hgp BDKH theo kich
ban RCP 8.5.

Chi trong vai nam trd lai day, Nam Dinh da phai
chong chiu véi nhiéu con bao, gay thiét hai lén ca vé con
nguoi va tai san. Theo thong ké, dia phuong cé 2 ngudi
chét va thiét hai hang nghin ti d6ng sau con bao s6 1 vao
thang 7/2016.

Do anh huéng ctia con bao s6 2 vao thang 7/2017,
tinh c6 mua 16n kéo dai nhiéu ngay. Tai TP. Nam Dinh,
nhiéu tuyén ph6 chim trong bién nudc nudc nhu dudng
bong A, Han Thuyén, Mac Thi Buéi, Quang Trung...
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Chinh nhiing con mua I6n va kéo dai 1a tac nhan
nghiém trong khién cho chit lugng ciing nhu tu6i tho
ctia dudng bo bi giam dang ké.

Thang 9/2017, tinh Nam Dinh lai tiép tuc chiu anh
hudng ctia con bao s6 10. Triéu cudng va song to tai cac
vung bién Hai Ly, Hai Dong, Hai Chinh, thi trdn Thinh
Long bat ng¢ gay ngap lut mot s6 tuyén duong va nha
dan. Tuy nhién, dé bién van kién c6, khong bi v& nén sau
do triéu cuong cd dau hiéu rut dan.

4.2. Tdc dong ciia BDKH dén giao thong duong sdt

D061 v6i dudng sat, hién tai tuyén duong sat Bac - Nam
la tuyén duodng cii, dugc xay dung cach day nhiéu nam.
Tiéu chudn, quy chudn ky thuit dugc dp dung vao thoi
diém xay dung tuyén dudng sat nay van theo nhiing chudn
clia cac ndm trudc day, khong con phu hgp trong diéu
kién BDKH ntia nén do bén va tudi tho c6 thé bi giam.

Nhu chung ta da biét, theo kich ban BDKH, nhiét do
trung binh hang nam cé xu huéng tang lén. Véihé thong
ray dudng sit thi hién tugng ting nhiét d6 nén va gid tri
nhiét d¢ 16n nhat sé la yéu t6 lam cong vénh dudng sit,
lam tang chi phi cong tac sta chiia, duy tu, bao dudng.

Bén canh do, véi tinh hinh hién tai, khi lugng mua
tang 1én va kéo dai, nhiéu doan duodng sit c6 thé bi ngap
ung, khién cho hoat dong van tai bi gian doan. Mua bao
ciing dé gay hu hong hé thong tin hiéu duong sat, anh
hudng dén viéc di lai clia nguoi dan va tham chi gay

Bang 3. Cic tuyén sdng trén dia ban tinh Nam Pinh

nguy hiém an toan giao thong néu hé thong tin hiéu
khong hoat dong.

4.3. Tdc dong cia BDKH dén giao thong dudng
thity

Giao thong dudng thiry tinh Nam Dinh bj anh huéng
nghiém trong duéi tac dong cia BDKH. Cac tuyén song
dia phuong trén dia ban tinh c6 gia tri van tai dugc chia
thanh 2 loai: Song do Trung uong quan ly va song do
tinh quan ly.

BDKH anh hudng dén vén tai dudng séong chu yéu
do lugng mua, dac biét la mua & ddu nguon lam thay d6i
luu lugng nudc, té¢c do dong chay. Diéu nay cé thé lam
anh hudng dén hoat dong van tai theo hinh thtic nay va
gy nguy hiém cho cac phuong tién van chuyén.

D6i véi cang bién, xét mot cach tong quat, mic nude
bién dang cling véi su xudt hién hién tugng cuc doan ctia
khi héu sé dit cac cong trinh cang bién hién hiiu vao tinh
trang rai ro v€ an toan, suy gidm vé cong nang va thiét
hai vé kinh té. Theo két qua ctia cac nha nghién ctiu, khi
nudc bién ding 1én thi cao trinh dinh cua dé chan séng,
bén cép tau da xay dung phan l6n sé trd nén thap hon so
v6i yéu ciu. Chiéu cao séng viing gan bo bién tang lén,
déi song vo, khi do sé c6 xu thé 1an sau vao gan bo hon,
nang lugng séng v4 viung gan bo gia tang, dong thoi van
t6c dong chdy ven bd do séng v4 tao ra cing ting dan
dén nguy co xam thuc, x6i 16 ba bién gia tang mtic do,
nguy co mtuic do sa boi ludng tau vao cang ciing vi thé sé

TT Tén song Piém dau Piém cudi Chiéu dai | Kich thuéc ludng Cip
km (m) DTND
Bmin Hmin
I |Song TW q.ly 257
1 |Soéng Pao Hung Long Doc Bo 33,5 50 3,2 2
2 |Soéng Ninh Co Mom Ro Ctia Lach Giang 47 90 2,5 1
3 |Song Hong Hiiu Bi Ctia Ba Lat 80 90 4,5 1
4 |Song bay Yén Tho Ctia bay 93,0 50 3 1-3
5 |Kénh QuénLiéu |Song Pay Song Ninh Co 3,5 50 3,2 2
II |Song tinh q.ly 279
1 [Song Sét Yén Loi Yén Dong, Y Yén 15,0 - <1 5
2 | Séng Chanh Pai An, VuBan |Yén Phuc, Y Yén 11,0 - 5
3 |Song My Do Yén Tan YénPhuong, Y Yén 11,0 - 5
4 |S.Chau Thanh Dién xa Nam Hai, Nam Truc 17,0 - >1 5
5 |Song Réng Nam Hai Truc Thudn Tr.Ninh 14,0 - >1 4
6 | Song Quyt C8 Lé Cét Thanh, Tr.Ninh 11,2 - >1 5
7 | Séng Mic 2 Hai Trung Hai Chéu, Hai Hau 26,5 - >1 <3
8 |Song So Ng6 Dong Cua Ha Lan 22,7 - >1 <3
9 [Sé6ng V6 Tinh Liém Hai Phuong Dinh 3,5 - <1 5
10 |S.Con Gitia Giao Thinh Giao Lam 16,0 - >1 4
11 |S.Cén Ném Giao Hung Giao Long 14,0 - >1 4
12 [S.Con Nhat Binh Hoa Bach Long 9,0 - >1 4
13 |Song Ma Xuén Chau Xuén Vinh 11,0 - >1 5
14 |S.Ninh My Hai Giang TT Coén, Hai Hiu 9,2 - <1 5
15 |Song Vop Song Hong Céng c4 Giao Thién 15 >1 5
16 | Song khac 71,9 - - -
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gia tang. Thiét hai d6i véi ludng dan tau vao cang la su
suy giam kha ning thong qua tau thuyén do thiéu do sau
va cong viéc nao vét, duy tu luong lach sé tang ca chi phi
lan thoi gian thuc hién.

Gia tang tan sudt hoat dong ctia bao manh va siéu
manh la mot trong cac yéu t6 anh hudng I6n nhat dén
cang bién. Bao siéu l6n véi gid giat trong bao xuét hién
cung tan suit 16n hon, dong nghia véi nguy co hu hong
va thiét hai vé kinh t&€ 16n hon dai véi cac thiét bi thong
tin hang hai, hu hdng cong trinh kién tric cii trong cang,
thoi gian phai diing hoat dong boc xép va van tai ctia
cang cling tang lén.

Con bao s6 10 vao thang 9/2017 khién cho séng bién
dang cao, tran vao khu vuc cang bién Nam Dinh, cdc bén
neo d4u tau thuyén. Bao manh kéo theo nuéc dang do
bao gy ra sé lam tang nguy cd nudc tran 1én mat bén,
bai gay hu hai, t6n that kinh t€ déi véi thiét bi béc xép,
phuong tién van tai, hang hoa trén mat bén, bai trong
cang.

5. D¢ xudt mt s giai phap ing pho vé6i BDKH cho
nganh xay dyng va GTVT

Nam Dinh la tinh ¢6 diéu kién thuan lgi d€ phat trién
GTVT. Mang ludi giao thong bao gom duong sit, duong
bd, dudng thiy da dugc hinh thanh ti 1au. Biing trudc
nguy co chiu tac dong nhiéu cia BDKH trong thoi gian
t6i, nganh giao thong tinh Nam Dinh cin ¢ mot so6 giai
phap ting phé nhu sau:

- Khuyén khich phat trién cac loai phuong tién st
dung it hodc khong st dung nhién liéu hoa thach, ddy
manh nghién ctiu va st dung nhién liéu tai tao trong
cac phuong tién van tai, ting cuong giao thong cong
cong. S6m dua vao van hanh céc loai xe buyt dién hay xe
hybrid trén dia ban tinh. Tt cac huyén, thi déu c6 tuyén
van tai khach bang xe buyt; t6 chiic thém cac tuyén xe
buyt néi tinh ngoai 8 tuyén hién co; hoan thién, nang cao
chét lugng 8 tuyén xe buyt hién co; tiing budc xay dung
thém 8 tuyén xe buyt mdi vao hoat dong theo quy hoach.

- Néang cép va cai tao cac cong trinh GTVT & nhiing
vung bi de doa bdi ngap lut va nhiing tuyén khac cé
nguy co bi ngap trong tinh. Khi xay dung céng trinh giao
thong cin chi y muc nudc dang do mua bao dé€lya chon
giai phap codng trinh cho phu hgp ngay tii khau khao sat,
lap du an, dic biét la xac dinh c6t nén cho pht hgp d6i
v6i cac dia phuong trong tinh. Khan truong hoan thién
nhiing tuyén dudng vanh dai (Pudng vanh dai I dai 25
km téi thiéu dat tiéu chudn duong phé chinh do thi;
duong vanh dai II tuyén dai khoang 21 km téi thiéu dat
quy mo cép III dong bang; dudng vanh dai III t6i thiéu
dat quy mo cdp III dong bang); nang cdp cac tuyén qudc
16 (Qudc 16 10 dai 76,45 km; 21B dai 61,21 km; 37B dai
64,69 km; 38B c6 chiéu dai doan thudc tinh Nam Dinh
khoang 21,07 km; 39B doan qua dia phan Nam Dinh cé
chiéu dai 65,8 km. Pudng cao t6c Bac - Nam: Doan chay
qua dia ban tinh Nam Dinh c6 chiéu dai 20,4 km; Pht Ly
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- Nam Dinh dai 25 km; Ninh Binh - Hai Phong - Quang
Ninh chiéu dai 160 km). Nang cdp 13 tuyén tinh 16 qua
(bao gém ca tuyén trung duong vanh dai) nhu: Pudng
tinh 485; duong tinh 485B (Pudng vanh dai II); duong
tinh 486B; duong tinh 487; duong tinh 487B; dudng tinh
488; duong tinh 488B; duong tinh 488C; duong tinh 489;
duong tinh 489B; duodng tinh 489C; duong tinh 490C;
duong tinh 490B...

- Trong diéu kién kinh té€ cho phép, tling budc kién
6 hoa taluy (mai doc dugc tao ra do xay dung cac cong
trinh) hodc trong ciy xanh, tham thuc vit d€ bao vé nén
duong, mo cau.

- Khi quy hoach hoac xay dung dudng giao thong,
nhait la giao thong néng thén can chu y dén tac dong ctia
thay d6i khi hau, chu trong bién phap tiéu thoat nudc,
nhit la vao mua la. Xay dung giao thong nong thon dap
ung tiéu chi vé giao thong theo Chuong trinh muc tiéu
qudc gia vé xay dung nong thon mdi; hoan thién co ban
mang luéi két cdu ha tang giao thong noéng thon, 100%
duodng huyén, xa dugc vao cip ky thuat, nhua héa hodc
bé tong hoa va bao tri theo ké hoach; 100% dudng thon,
x6m dugc cting hda, dat t6i thiéu loai A.

- Khén truong xay dung cac ciy cau qua song 16n,
dam bao yéu cau ky thuit nhu cau qua song Pao: Quy
hoach 8 cdu bé tong cdt thép vinh ctiu (ké ca cdu dudng
sat); cau qua song Ninh Co: Quy hoach 6 ciu bé tong c6t
thép vinh ctiu; cdu qua song Hong: Quy hoach 6 cau bé
tong cot thép vinh ctiu (k€ ca cau duong sat); cdu qua
song Day: Quy hoach 10 cau bé tong c6t thép vinh ctiu
(ké ca cau duong sat); cdu trén sdng dia phuong: Xay
dung cac cau qua song dia phuong theo cip tai trong
HL93 trén cac tuyén duong tinh.

- Tang cudng kiém sodt khi thai tit cac phuong tién
giao thong, kiém soat 6 nhiém khong khi tii hoat dong
GTVT. Bién phdp nay rit quan trong nham han ché
lugng khdi thai tli nguon di dong.

- Tang cudng gido duc cdng dong nham nang cao y
thiic BVMT linh vic GTVT. Phat trién giao thong cong
cong dé€ giam b6t luu lugng xe va khi thai. Khuyén khich
phat trién cac loai phuong tién stt dung it hodc khong
sti dung nhién liéu hoa thach, ddy manh nghién ciu va
sti dung nhién liéu tai tao trong cac phuong tién van tai.
Rut ngin 1 trinh cta cc phuong tién giao thong bang
cach cai cach cac thu tuc hanh chinh nhdm giam nhu cau
di lai, tang cuong stt dung lién lac vién thong.

- Hoan thién cic tiéu chudn, van ban hudéng dan, quy
dinh BVMT trong xay dung, khai thac cdc cong trinh
giao thong va vén tai. Tang cuong tuyén truyén, phd
bién gido duc va cuong ché thi hanh phéap luat vé BVMT.

- Néang cao chat lugng gidm sat, quan Iy BVMT. Thuc
hién danh gia moi truong chién luge tu khau lap quy
hoach va danh gia tdc dong moéi truong tii khau lap du
an dau tu. Giam sat chdt ché viéc thuc hién cac quy dinh
BVMT trong cac du an xay dung cdng trinh, cd s& cong
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nghiép GTVT khu vic néng thén nhim gidm thiéu tac
dong tiéu cuc dén moi truong.

- Cac cong trinh giao thong, phuong tién van tai phai
dam bao tiéu chuén ky thuat, chat lugng phtt hgp véi yéu
cau vé BVMT.

6. Kétluan

BDKH dang dién bién phic tap trén toan tinh Nam
binh. Nhiét d6 c6 xu thé ting so véi thoi ky co s (1986
- 2005). Lugng mua c6 xu thé tang lén trén pham vi toan
tinh va c6 su khac biét nhiéu gitia cac huyén;

Mot s6 hién tugng khi hiu cuc doan: SO lugng bao
va ATND c6 xu thé it bién d6i nhung phan bé tip trung
hon vao cu6i mua bao, day cling 1a thai ky bao hoat dong
chti yéu & phia Nam. Bdo manh dén rat manh c6 xu thé
gia ting. Han hdn ¢ Nam DPinh c6 thé khic nghiét hon
do xu thé giam lugng mua trong mua xuan, mua dong
vao dau thé ky, trong mua dong vao gitia va cuoi thé ky;

Nudc bién diang cao khién xdm nhip min c6 xu
huéng tang, 14n sau hon vao dat lién véi ghi nhan dugc
d6 man cao vao cac thang mtia kho trong ndm va lan sau
nhét vao dat lién la cac thang muia kho trong nam, c6 thé
l4n sau nhét khoang 40 km.

Viéc nhiét do, lugng mua déu tang trong thé ky 21 &
cac kich ban BDKH da tac dong téi tat ca cac loai hinh
GTVT ctia tinh gom:
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16n nhat dén cang bién.
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hiéu qua v6i BDKH nhu ning cép, cai tao co s6 ha tang,
cha y dén muyc nudc, thoat nudc, muc gia ting nhiét do;
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hoc cdp nhat kich bdn BDKH va nudc bién dang cho Viét
Nam, BDKH - 43. Bdo cdo tong két dé tai.

8. IPCC (2013), IPCC Fifth Assessment Report: Climate
Change 2013 - 'The Physical Science Basis. Cambridge
University Press, Cambridge, UK, 1535 pp.
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IMPACTS OF CLIMATE CHANGE SCENELS ON TRANSPORTATION
OF NAM DINH PROVINCE IN THE 215" CENTURY

MSc. Nguyen Thi Phuong Dung, MSc. Pham Thi Ngoc Thuy

The article presents 02 climate change scenarios (RCP4.5 and RCP8.5) of Nam Dinh province in the 21st
century showing that both temperature and rainfall increase; identify typical types of natural disasters affecting
transportation in the province; assess the negative impacts of climate change in the 21* century to the three
main modes of transport in the province and propose solutions to respond to climate change for the transport

Key words: Climate Change, Nam Dinh, Transport.
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PHAT HUY TIEM NANG PHAT TRIEN DU LICH SINH THAL
CUA VUGN QUOC GIA KON KA KINH, TINH GIA LAI

ThS. Lé Thi Phuong Chi

TOM TAT

Vuon Quéc gia (VQG) Kon Ka Kinh ndm & phia Pong Bac tinh Gia Lai, dugc thanh lap ngay 25/11/2002
theo Quyét dinh s6 167/2002/QD-TTg ctia Thu tuéng Chinh phu, trén co s Khu bao ton thién nhién Kon Ka
Kinh. Day 1a mot trong 5 Vuon cua Viét Nam dugc cong nhan la Vuon Di san Asean. Noi day chia dung hé
dong thuc vét riing da dang nhu trac, huong, po mu... va dac biét la cay thong 5 14 ¢6 thu quy hiém. Kon Ka
Kinh con la noi phan bé chu yéu cua loai linh trudng cuc ky quy hiém la loai ddc htiu cua Viét Nam - vooc
cha va chan xam. Déy la mot trong 25 loai linh trudng c6 nguy co tuyét chiing cao nhat thé gidi... Dong thai,
VQG Kon Ka Kinh la diém du lich sinh thai (DLST) ly tudng, rat thich hgp véi cac du khach téi day nghi ngoi,
an dudng va nghién ctiu khoa hoc. Viéc phat trién DLST & VQG Kon Ka Kinh sé gép phan rét 16n trong viéc
bao ton da dang hé sinh thdi riing va phat trién cong déng viing dém.

T khoa: Viion quéc gia, du lich sinh thdi, da dang sinh hoc.

Nhan bai: 18/5/2022; Svia chiia: 27/5/2022; Duyét dang: 29/5/2022.

1. D6i nét vé VQG Kon Ka Kinh
Gia tri tai nguyén, thién nhién

Hién VQG Kon Ka Kinh ¢6 1.022 loai thudc 568 chi
va 158 ho thuc vat c6 mach. Trong d6, nganh khuyét
thuc vat 80 loai, nganh hat tran 14 loai, nganh hat kin
928 loai. Danh luc cac loai thuc vat quy hiém va quan
trong cho cong tac bao ton dugc thiét 1ap véi 22 loai bi
de doa & cap do Qudc gia (Sach doé Viét Nam 2007) va
mtc do toan cu (IUCN 2010). Trong d6, & cap do de
doa toan cau c6 1 loai cuc ky nguy cdp (CR), 1 loai nguy
cdp (EN) va 6 loai sé nguy cap (VU); & cdp d6 Quoc gia
¢6 2 loai cuc ky nguy cép (CR), 9 loai nguy cap (EN) va
8 loai sé nguy cap (VU) [5].

Hé dong vat, theo két qua tong hgp cac cong trinh
diéu tra da dang sinh hoc (PDSH) tai VQG Kon Ka
Kinh da céng b6 cho dén hét thang 8/2011, hé dong
vat ctia VQG rét da dang va phong pha véi téng s6
556 loai, thudc 91 ho va 30 bo. Trong do6 c6 351 loai
dong vat cé xuong song va 205 loai dong vat khong
xuong song.

Hé dong vat riing ctia Vuodn c6 16 loai dac hiiu,
cu thé nhu sau: Co 5 loai thu 16n dic hitu cho Dong
Duong va Viét Nam: Vuon den ma hung Trung
bo (Nomascus annamensis), Vooc cha va chin xdm
(Pygathrix cinerea), HG (Panthera tigeris), Mang trudng
son (Muntiacus truongsonenesis) la loai thu méi phat
hién lan dau tién 6 Khu bao ton song Thanh Bk Pring
va Mang l6n (Megamuntiacus vuquangensis) 1a loai tha
quy hiém phat hién lan dau tién & Vi Quang (Ha Tinh).
7 loai chim ddc hitu, trong d6 c6 3 loai dédc hiiu ctia Viét
Nam: Khu6u dau den (Garrulax milleti), Khudu mé dai

!Khoa Méi trudng, Trudng Dai hoc Khoa hoc Hué

(Jabouilleia danjoui), Khudu Kon Ka Kinh (Garrulax
konkakinhensis) va 4 loai dic hitu Viét Nam va Lao:
Khué6u dau xam (Garrulax vassali), Tréo cdy mo vang
(Sitta solangiae), Ga 16i van (Lophura nycthemra) va
Thay chua dit do (Megalaima lagrandieri).

Lép Bo sat, Ech nhai: C6 4 loai dic hitu cho viung
va cho Viét Nam: Than lan buon luéi (Sphenomorphus
buonluoicus) 1a loai ddc hitu cho ving Nam Truong
Son (Lao). C6 3 loai ddc hitu cho Viét Nam: Than lan
duodi do, Chang Sapa (Rana chapaensis), Ech gai sin
(Rana verrucospinosa).

Cén cu vao Danh luc cac loai dong vat da cong bo,
tién hanh déi chi€u véi danh sach cac loai dong vét
dugc ghi trong Sach do Viét Nam 2007 va Sach do thé
gi¢i nam 2010 cho két qua nhu sau:

Lép thu, c6 26 loai, trong d6 c6 24 loai ghi nhan
trong Sach do thé gidi, c6 21 loai ghi trong Sach do
Viét Nam ndm 2007. LSp chim, ¢6 9 loai, trong d6 ¢6 9
loai ghi trong Sach dé thé gidi va 8 loai ghi trong Sach
do Viét Nam ndm 2007. Lép Bo sat, ¢ 9 loai, trong
do Sach do thé gisi 9 loai, Sach dé Viét Nam 2007 ghi
nhan 9 loai. Lép Ech nhai, c6 3 loai, trong do6 Sach do
thé giGi ghi nhén 3 loai va Sach doé Viét Nam 2007 ghi
nhén 3 loai.

Vé gid tri vin héa, lich sis

Nhiéu ban sic vin héa mang tinh dic sic cua dong
bao Ba Na vung Tay Nguyén vé trang phuc, nghi 1é
trong cac 1€ hi, hiéu, hi, trong quan hé gia dinh... van
con dugc giti gin. Day 1a nét doc ddo, la tiém nang quan
trong trong viéc phat trién loai hinh du lich van hoéa va
du lich homestay cia VQG trong tuong lai.
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Khu vuc ving dém VQG Kon Ka Kinh hién ¢6 23
lang ban, trong d6 c6 mot s6 lang nhu lang Kon Bong 2,
lang Kon Ldc 1, xa Bak Rong; lang Tung, Gut, xa Krong;
lang Kon Dét, KonPoRam, xa Ha Pong,... téi 99% cong
dong ngudi Ba Na sinh séng. Vi nhiing nét sinh hoat
van hoa déc sic cta ngudi Ba Na hién van duoc luu git
nhu: 1é hoi dam tréu, bd ma, muing lta mdi, 1€ hoi cong
chiéng,... nhiing bai hat, diéu mda mang ddu 4n Tay
nguyén ndi chung va ngudi Ba Na ndi riéng. Nguasi dan
Ba Na c6 nhiing nghé thu cong c6 truyén tao ra nhiing
hang hoa, dung cu lao dong rit dac trung: Nghé dét thé
cdm, dan lat... Ban lang v6i nha réng, ciy néu va nhiing
ngoi nha san la nhiing hinh anh dep, kho phai trong long
du khéch t6i tham quan, trai nghiém.

Trong thoi ky chién tranh chong My ctiu nudc, xa
Krong thu¢c huyén Kbang tting la khu cin cd cach
mang, 1a noi dong tru s& ctia nhiéu co quan quan trong
cta tinh Gia Lai ti nam 1972 dén nam 1975. Trong
VQG Kon Ka Kinh, khu cén ¢t cich mang ndm tai tiéu
khu 88, thudc xa Krong, huyén Kbang, tinh Gia Lai.

2. Hién trang phat trién DLST & VQG Kon Ka Kinh

Cung v6i su da dang va phong phu ctia hé dong,
thuc vét riing, VQG Kon Ka Kinh con déng vai tro quan
trong trong viéc bao v¢ luu vic dau nguodn cua cac con
song 16n nhu song Ba va song Dak Pne, cung cip nudc
tudi tiéu cho hang ngan hécta ca phé, ho tiéu, dit nong
nghiép va cung cip nudc sinh hoat cho cac huyén cua 2
tinh Gia Lai va Kon Tum. Bén canh d6, khu viuc VQG
¢6 nhiéu tuyén, diém tham quan c6 thé thu hat khach
du lich, nhiéu loai hinh DLST dugc khai thac nhu: Du
lich kham pha thién nhién, du lich nghién ctiu hoc tap,
tim hiéu vin héa ban lang, du lich nghi duéng, du lich
homestay... Pdc diém chung ctia cac diém, tuyén du lich
nay la chua dugc khai thac hiéu qua va phat huy hét tiém
ning von ¢ cua no, su gan két thanh mang ludi cac
tuyén du lich con rdi rac, kem theo dé 1a cac dich vu va
o s& ha tang ky thuat cho du lich con yéu.

Hién nay, VQG Kon Ka Kinh da thiét ké tour tham
quan va tht nghiém nhu:

Qudn thé cdy da c6 thy: Cach tru s¢ hanh chinh cta
Vuon 2 km, nam 6 tiéu khu 433. Dén déy, du khach sé
dugc chiém ngudng nhiing cay da ¢6 thu to 16n c6 tudi
tho khoang hang tram ndm tudi véi nhiing bo ré banh
veé hung vy trai dai ra 4 phia, ddy dugc coi la nhiing cay
linh thiéng ctia dan lang Ba Na. Ngoai ra, du khach con
dugc dao bo trén nhiing ting da 16n va ngdm sinh canh
riing day leo ven suoi.

Dinh dd trang: O dd cao trén 1.400 m 1a mot dinh
nui da trang, diing trén nay c6 thé nhin ngdm toan bo
quang canh riing nti xung quanh. Pay la diém thuong
xuyén c6 dan vooc cha va chan xam di qua va la mot
trong nhiing tuyén nghién ctiu vé loai nay.

Cay thong ndm G c6 thu: Nam & do cao trén 1.500
m, du khach sé ngam dugc thac 3 ting hung vy va canh
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nui rung trung diép, dong thoi cé thé tryc tiép nhin
va 6m céy thong 5 14 ¢6 thu hang trdm nam tudi moc
trén vach da dung diing. Day la diém dén ly tudng cho
nhiing du khach muén tim hiéu vé loai thuc vat dic
hiiu nay.

Thdc 95: Cach tru sé hanh chinh ctia Vuon 40 km,
ndm § ti€u khu 95, thudc dia gidi hanh chinh xa Dik Jo
Ta, huyén Mang Yang. Day la mot thac nude ndi tiéng,
nudc chay qua moét vach da cao trén 45 m d6 xudng tao
thanh mot dong thac hung vy, phia dudi tao thanh mot
ho rong l6n. D€ di t6i thac phai qua nhiing canh riing
nguyén sinh va day la thac nudc 16n, dep nhét trong
VQG Kon Ka Kinh.

Thdc Kon Béng: Nam gitia 2 ti€u khu 18 va 23, thudc
dia gi6i hanh chinh xa Pik Rong, huyén Kbang. D€
t6i duge thac phai di qua mot bai bang rat thich hgp
cho viéc cdm trai nghi dudng, day la dia diém c6 nhiéu
hang ctia cac loai thd. Thac Kon Bong tuy khong cao
nhung dugc chia lam 4 ting, nudc chay tring xda va
luén c6 mot lugng nude 16n ké ca vao mua kho.

Théc H'lan: Nam 6 tiéu khu 88, thudc dia giéi hanh
chinh xa Krong, huyén Kbang. Thac cao trén 10 m,
duong di dén thidc nam trén dudng tuln tra riing véi
nhiéu loai thuc vat quy hiém, trong d6 c6 quin thé
Huong c6 gia tri rat 16n ca vé khoa hoc va kinh té.

Vuon thic vat: Day la noi c6 su phan bo hau hét cac
loai thuc vat ctia VQG Kon Ka Kinh va I thu vién thuc
vat song cho cac nha nghién ctiu, hoc sinh, sinh vién
cting nhu nhiing du khéach yéu thuc vat.

Khu can cii cich mang xa Krong: Thudc dia gidi
hanh chinh xa Krong, huyén Kbang. La noi dong tru s&
ctia nhiéu co quan quan trong cuia tinh Gia Lai thoi ky
chéng My ctiu nudc tii ndm 1972 dén nam 1975.

A Dudng lén dinh Dd trang
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Cdc lang viing dém ciia VQG: Hau hét cic lang viing
dém ctia VQG, noi cong dong ngudi Ba Na sinh song
van con gin giti dugc cac ban sac van hoa ban dia tu thud
so khai nhu nha rong truyén thong, cac ngdi nha san
bang go, cac 1é hoi cong chiéng, mon édn truyén thong: ga
nuéng, com lam, rugu can... thich hgp cho du lich tim
hiéu trai nghiém van hoa cong dong, du lich homestay.

3. Mot s6 giai phap khai thac hgp ly tiém niang
DLST cua VQG Kon Ka Kinh

Thii nhdt, vé cong tac quan ly hoat dong DLST

Quan tam ddu tu vé€ ha tang giao thong d€ hoan thién
cac tuyén, tour du lich sinh thai da so khai hinh thanh
nhung tuyét d6i khong dugc lam anh hudng dén tai
nguyén riing va moi trudng sinh thai. Trong khai thac
du lich, cha trong dén viéc dao tao, lién két véi dan cu
ban dia dang sinh s6ng & cac viing dém d€ gép phan tao
cong an viéc lam va nang cao doi song cho ngudi dan.
Qua d6, van dong nhan dan cung tham gia thuc hién t6t
cong tac quan ly, bao vé rling va h¢ sinh thai ctia Vuon.

Xay dung cac hoat dong DLST céan c6 su hgp tac chit
ché gitia chuyén gia du lich v6i Ban Quan ly VQG, chinh
quyén va cong dong dia phuong d€ dam bao cong tac
bao ton DDSH ctia Vuon.

Xay dung cac noi quy va quy ché cho cac hoat dong
du lich tai VQG bao gém nhiing diéu nghiém cam khi
tham gia hoat dong DLST tai Vuon.

B6 tri cac huéng dan vién c6 kinh nghiém va trang
bi céc thiét bi bao ho, lién lac can thiét cho du khéich
dé€ dam bao an toan khi tham gia vao cac hoat dong du
lich tai Vuon.

Thii hai, vé cong tac BVMT

Lap dat hé thong cac thung rac & doc cic tuyén

tham quan va dua ra cic quy dinh vé BVMT dé€ ning

cao y thuc ctua du khach trong qua trinh tham quan;
Lap dit hé thong bién bdo, bién chi dan, so d6 tham
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quan hai hoa v6i moi trudng trén cac tuyén, di€ém du
lich ctia Vuon.

Khuyén khich cong dong va khach du lich st dung
cac san phdm than thién véi moi trudng, co thé tai ché
hodc tai st dung, tranh xa rac nhiéu.

Cén xay dung thém hé thong xti Iy rac thai, nudc thai
rac thai & co s& luu tri va tru sé chinh ctia Vudn dé dam
bao vé sinh moi trudng, tranh lam nhiém ban cac ngudén
nudc ty nhién.

Kiém tra, huéng dan, yéu ciu t6 chitic, cd nhan c6
hoat dong tai cac tuyén, diém du lich thuc hién cac quy
dinh vé€ BVMT. B6 tri can bd chuyén trach hodc kiém
nhiém c6 kién thtic, nghiép vu vé BVMT theo doi tinh
hinh méi trudng va thuc hién cac yéu cau BVMT tai cac
tuyén, diém du lich.

Tuyén truyén va gido duc cho hoc sinh & cac truong
trong vung dém cua VQG va cong dong dia phuong
thong qua cac hoat dong ngoai khoa nhu giao luu van
héa van nghé vé Ngay Moi trudng thé gisi 5/6 hang
ndm, thi vé tranh cha dé BVMT,...

Kip thoi phat hién cac hién tugng suy thodi, 6 nhiém
modi trudng, su ¢d moi trudng tai cac tuyén, diém du lich
thong bao ngay cho cac co quan ¢ trach nhiém.

Thii ba, tang cuong vé von

Khuyén khich cac doanh nghiép cé chtic nang,
néng luc vé von va ky thuat kinh doanh vé du lich dén dé
dau tu phat trién DLST tai VQG.

Tang nguon thu tli cc hoat dong thu vé tham quan,
kinh doanh céc dich vu du lich, cho thué méi truong
riing va co ché phat trién dé tao ngudn vén tiép tuc dau
tu vao phat trién DLST, quan ly bao vé rting va cac hoat
dong nghién ctiu khoa hoc nham béo ton va phat trién
bén viing tai nguyén riing ctia VQG.

Xdc lap ranh gidi cu thé dién tich cho thué moi
truong rting, lién doanh, lién két dau tu va dién tich dat
xay dung cong trinh ha tdng va cac cong trinh lam sinh
theo quy ché quan ly riing ddc dung...

Thii tu, ngudn nhan lyc

Can bdi dudng nang cao trinh do chuyén moén nghiép
vu ddc biét la nghiép vu hudng dan tham quan va trinh d6
ngoai ngii phuc vu khach quéc té€ cho d6i ngit huéng dan
vién. Kéu goi ho trg tii cac 6 chuic, cac tinh nguyén vién
qudc té giup do trong van dé dao tao ngoai ngti cho can bo
va dac biét cho doi ngt huéng dan vién ctia Vuon.

Tao diéu kién cho cac huéng dan vién di tham quan
thuc té, hoc hoi kinh nghiém tai cic VQG da phat trién
DLST dat hiéu qua.

Tuyén dung cong tac vién va luc lugng lao dong
phuc vu cho cac dich vu du lich di kem, khuyén khich
luc lugng lao dong 1a ngudi dan dia phuong tham gia va
tap hudn nang cao kién thtc ciing nhu cac ki nang can
thiét cho ho.
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Thii nam, vé co sé ha tdng, vat chdt ky thudt

Mo rdng, cai tao, nang cip cac tuyén duong lién thon
hién c6 nhiéu doan dang bi hu hong nang.

Hoan thién co s& luu tra lién két véi cac dich vu vui
choi giai tri nhu sin choi thé thao, nha hang phuc vu an
udng, cac hinh thtc giai tri cho khach nhu phong kham
pha thién nhién, phong chiéu phim,...

Xay dung céc choi dung chan va cac nha nghi luu
tru trén cac tuyén dai hon 1 ngay d€ phuc vu cho nhu
cau nghi ngoi va kéo dai thoi gian luu tra cua du khach
tai Vuon. Lap ddt nha vé sinh cong cOng trén cic tuyén
duong tham quan.

Xay dung cac nha nghi luu tra phuc vu du khach tai
CDDP tao diéu kién giao luu van hoa gitia khach du lich
va nguoi dan ban dia.

Dbau tu x4y dung thém cac choi nghién ctu phuc vu
cho cong tac hoc tap va nghién ctiu tai VQG...

Thii séu, cong tdc tuyén truyén, quang bd

Huy dong su ho trg quang bé thong tin du lich trong
chinh sach phat trién du lich cua tinh Gia Lai, st dung
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ABSTRACT

PROMOTE THE POTENTIAL OF ECO-TOURISM DEVELOPMENT OF
KON KA KINH NATIONAL PARK, GIA LAI PROVINCE

Faculty of Environmental Science, Hue University of Sciences

Kon Ka Kinh National Park is located in the Northeast of Gia Lai province, established on 25 November

MSc. Le Thi Phuong Chi

2002 under the Prime Minister's Decision No. 167/2002/QD-TTg, on the basis of the Kon Ka Kinh Nature
Reserve. This is one of 5 Parks of Viét Nam recognized as Asean Heritage Park. This place contains diverse
flora and fauna such as dalbergia cochinchinensis, pterocarpus macrocarpus, fokienia... and especially the
rare and precious pinus dalatensis. Kon Ka Kinh is also home to the main distribution of extremely rare
primates endemic to Viét Nam - the gray-shanked douc langur. This is one of the 25 most endangered primate
species in the world... Also, Kon Ka Kinh National Park is an ideal ecotourism destination, very suitable for
tourists coming here to rest, relax and do scientific research. The development of eco-tourism in Kon Ka Kinh
National Park will greatly contribute to the conservation of forest ecosystem diversity and the development of
buffer zone communities.
Keywords: National Park, eco-tourism, biodiversity.
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QUAN LY DU LIEU DA DANG SINH HOC NAM LGN TAI VUON QUOC GIA
TAM DAO VA TRAM DA DANG SINH HOC ME LINH, TINH VINH PHUC
PHUC VU CHO MUC DiCH BAO TON

TS. Lé Thanh Huyén
Hoc vién cao hoc Poan Thao My

1

TOM TAT

Bai bao trinh bay két qua xay dung co s& dii liéu ndm 16n tai Vuon qudc gia (VQG) Tam Dao va Tram Pa dang
sinh hoc (PDSH) Mé Linh, tinh Vinh Phuc. Két qua khao sat va thu mau tai khu vuc nghién ctiu d6i véi nganh
ndm l6n Basidiomycota phat hién 4 bo ndm trong téng s6 132 mau gobm 12 ho, phén thanh 19 chi, 44 loai, trong
do s6 loai da xac dinh la 28 loai (chiém 63,64%), s6 loai chua xac dinh la 16 loai (chiém 36,36%). Nghién ctiu da
xay dung co sd di liéu ndm 16n, nganh Nam bam (Basidiomycota) véi so do phan b cac loai ndm da phat hién
tai khu vuc nghién ctiu mot cach chi tiét. Bén canh do, dua vao tinh hinh thuc té va két qua ctia qua trinh diéu tra,
khao sat, nghién ctiu dé xudt mot s6 giai phap d€ bao ton DPDSH ndm 16n tai VQG Tam Péo va Tram DDSH Mé
Linh, tinh Vinh Phuc nhu: Tang cudng tuyén truyén, gido duc nang cao nhan thtic bao vé méi truong cho nguoi
dén séng xung quanh khu vuc; Ap dung cdc bién phép ky thuat, khoa hoc dé phét trién va bao tén cac loai ndm;
ung dung co s dii liéu trong cong tac bao ton loai ndm. Két qua ctia qua trinh nghién ctiu ¢é y nghia déi véi hé
thong bao ton va phat trién DPDSH céc loai nim & Viét Nam noéi chung va khu vic VQG Tam Dao, Tram DDSH
Mé Linh ndi riéng; gép phan bo sung thong tin vé DPDSH, phuc vu muc dich bao tén ndm 1én va quan ly di liéu

cac loai ndm.

Tu khoa: Co s6 dit liéu, da dang sinh hoc, ndm I6n, Tram DDSH Mé Linh, VQG Tam Ddo.
Nhan bai: 24/5/2022; Svia chiia: 27/5/2022; Duyét dang: 1/6/2022.

1. M6 dau

Né4m dugc con ngudi biét dén va st dung tu thoi cd
xua. D6i véi khoa hoc, ndm la d6i tugng d€ nghién ctiu
sinh héa, sinh ly va di truyén hoc. Vi chu trinh phan
hty cac ngudn vt liéu hitu co ctia hé sinh thai, Ndm 16n
dong vai tro rat quan trong. PDSH ndm 16n gép phan
duy tri cdc chu trinh tuin hoan ty nhién va cin bang hé
sinh thai. Nhiing nghién ctiu vé ndm 16n dugc cac nha
khoa hoc bat d4u thyc hién trén thé giGi tli nam 1922 [1],
[7]; tli ndm 1953 cac nha sinh vat hoc Viét Nam cling
da tién hanh nghién ctiu v€ loai nay [2]. Tai Viét Nam,
qua trinh nghién ctiu ndm I6n da c6 nhiing cong trinh
tiéu biéu, dic biét 6 cudi thé ky XIX, ddu thé ky XX. Tuy
nhién, viéc x4y dung co sé dii liéu (CSDL) vé PDSH ndm
& Viét Nam d€ phuc vu quén ly chua nhiéu, tinh dén nay,
cac dé tai nghién ctiu con kha it...

VQG Tam DPao la viing nui cao thudc day nai Tam
Dao, tinh Vinh Phic. Tam Pao nam trong ving Trung
du va mién nai phia Bac nén chiu danh hudng ctia ché
do6 nhiét d6i gio mua dm. VQG Tam Do 1a tai san quy
ctia qudc gia, dem lai nhiéu lgi ich cho cdng dong cu dan
trong khu vic. Vuon c6 gia tri to 16n trong viéc BVMT,
diéu tiét va cung cap nudc, phuc vu nghién ctiu khoa hoc
va phuc vu cho du lich va nghi duéng, cung cip lam
san, dugc liéu... Dong thai, VQG cé tinh DDSH cao, la
kho tang du trii cac ngudn gen dong thuc vat quy hiém

! Trudng Dai hoc Tai nguyén va Moéi trudng Ha Noi

cua nudc ta. Nguon tai nguyén thién nhién quy gia nay
can dugc bao vé gép phan nang cao tinh DPDSH ctia Viét
Nam va thé gidi.

Tram DDSH Mé Linh tii lau da dugc coi la Bao tang
luu gitt hang tram gi6ng dong, thuc vat quy hiém tit khap
noi; la dia diém c6 nhiéu thun lgi va pht hgp dé€ thuc
hién nghién ctiu DPDSH. Chinh vi viy, viéc nghién ctiu
di liéu loai ndm 16n tai VQG Tam Déo va Tram DDSH
Mé Linh dé€ xay dung m¢t CSDL ndm I6n dong bo, théng
nhét va ddy du phuc vu cho cac viéc quan ly ciing nhu
bao ton la rat can thiét.

2. Hién trang PDSH loai nim 16n tai VQG Tam
Pao va Tram PDSH Mé Linh

N4m 16n VQG Tam DPao va Tram DDSH Mé Linh,
tinh Vinh Phuc phong pht va da dang vé thanh phén loai.

Két qua khao sat va thu mau tai khu vuc nghién ctiu
d6i véi nganh ndm 16n Basidiomycota phat hién 4 bo, 12
ho, 21 chi, 44 loai v6i tong s6 132 mau; B Agaricales co
s6 ho chiém uu thé hon so véi 3 bd con lai (58,33%); B
Polyporales c6 s6 loai I6n nhét (78,57%) chiém uu thé vé
loai trong 4 bd ndm dugc phat hién. B Auriculariales c6
sO ho, chi, loai it nhat.

Ty 1é s6 loai da xac dinh trén tong s6 loai bd Agaricales,
Auriculariales, Polyporales, Rusulales lan lugt 1a 3/8, 1/2,
22/31, 2/3. Cac bd ndm 16n dugc phat hién dugc tdng
hgp trong Bang 1:
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Bang 1. Tdng hgp ndm 16n tai VQG Tam Péo, Tram PDSH Mé Linh

TT Bo S6 ho S8 chi Tong s6 loai S0 loai da xac dinh
n n(%) n n(%) n(%) n n(%)
1 | Agaricales 7 58,33 8 38,10 8 18,18 3 10,71
2 | Auriculariales 1 8,33 2 9,52 2 4,55 1 3,57
3 | Polyporales 2 16,67 9 42,86 31 70,45 22 78,57
4 | Rusulales 2 16,67 2 9,52 3 6,82 2 7,15
Tdng 12 100 21 100 44 100 28 100
Ghi chii: n la s6 lugng; n(%) la ty 1é % vé so lugng
Bang 2. Thong tin ndm 16n thu dugc tai VQG Tam Pao va Tram PDSH Mé Linh

TT Bo Ho Chi Loai S8 mau

Agaricaceae Lycoperdon sp. 3

Coprinaceae Coprinus sp. 2

Entolomataceae Clitopilus sp. 3

1 Agaricales Mycenaceae Mycena - pur'a >

Favolaschia fugisamensps 4

Pluteaceae Pluteus sp. 2

Tricholomataceae Filoboletus manipularis 3

Schizophyllaceae Schizophyllum sp.6 2

2 |Auriculariales Auriculariaceae Auricularia :Erlcula-) udac g

applanatum 5

brownii 4

spl 1

Ganodermataceae Garnoderma sp2 2

spl5 1

spl6 3

spl8 2

Coriolopsis hirsutus 5

flabelliformis 4

Microporus P 14, : L

vernicipes 7

xanthopus 4

Laetiporus sulphureus 2

Polyporellus badius 3

adutus 5

3 |Polyporales affinis 2

alveolarius 4

arcularius 3

Polyporaceae chrysoloma 2

" Polyporus fissils >

leptocephalus 2

perennis 4

sanguineus 2

sp.10 1

xanthopus 5

vinosus 3

Pycnoporus cinnabarinus 3

conchifer 3

Trametes sp-4 2

sp.13 1

versicolor 6

Auriscalpiaceae Lentinellus ursinus 2

4 |Russulales Stereaceae Stereum z;mﬂar poly i
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Ho Polyporaceae thudéc nhém ndm 16 c6 s6 lugng
loai 16n nhat (24 loai, chiém 54,55%) thu dugc tai
VQG Tam bao va Tram DDSH M¢ Linh. Diing thu 2
vé s6 lugng loai 13 ho Ganodermataceae thudéc nhom
ndm 16 v6i 7 loai, chiém 15,9%; Ho Polyporaceae va
Ganodermataceae déu thudc bo Polyporales.

Nhu vay, tai thoi diém nghién ctiu: Khu vic VQG
Tam Dao va Tram DDSH Mé Linh, tinh Vinh Phuc rit
da dang cac loai ndm, dac biét cac loai thudéc nhém nam
thudc bo Polyporales do c6 s6 lugng loai vugt troi hon
so v6i cac bd khac. Diéu kién tai khu vuc nghién ctiu:
Nhiét do, do &m, cic chit hiiu co va moi truong xung
quanh rat thich hgp cho cac loai ndm sinh trudng va
phat trién.

Biéu d6 vé s0 loai ndm thu dugc thé hién trong
Hinh 1:

Aunscelp o

L noiormainoons u
schrnpiyllacone
Mulencens

Eoniodoma scome

“"I“‘!‘ "

A T O

WL ands A5 xac djndy B o chum i dygnh

A Hinh 1. S6 lugng loai theo ho ndm tai VQG Tam Ddo va
Tram DDSH Mé Linh

CSDLloai cicloai nAim 16n tai VQG Tam Pao, Tram
PDSH Mé Linh

Cau trac CSDL ném 16n dugc tao 1ap bing so d6 quan
hé v6i nhiéu bang. Cau triuc CSDL cac loai ndm 16n tai
VQG Tam Dao, Tram DDSH Mé Linh dugc thé hién theo
mo hinh di liéu quan hé biéu dién CSDL cic loai ndm
16n dudi dang mot tap hop cac quan hé: Nganh ndm ->
phéan nganh -> 16p -> b -> chi -> loai -> m6i loai sé tim
thdy & cac dia diém khac nhau. Tén cta quan hé, tén ctia
cac thugc tinh sé gop phan giai thich y nghia cta tiing bo.

Viéc nhap dii liéu va CSDL ndm 16n tuan theo ciu tric
xay dung, nhap lan lugt cac 16p dii liéu vao cac bang tinh
Excel theo quy trinh nhap CSDL tuong ting viéc nhap
dugc thuc hién 14n lugt theo thi tu. Khi nhép, sti dung
khéa chinh (ID) & cac bang tang trén lam khoa ngoai &
bang tang dudi, dam bao cac khda ngoai phai thuoc danh

Sl
o

.

i

.
£f

i'llla'-illi_.-ll

A Hinh 2. So d6 phin b cdc loai ndm 16n tai VQG Tam Ddo
va Tram DDSH Mé Linh
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sach da nhap & cac bang trude. Cudi cing, nhép cac thong
tin cho bang “diém lay mau”.

3. Hién trang cong tac bao ton nim lén

VQG Tam Déo va Tram DPDSH Mé Linh c6 nhiéu loai
ndm 16n c6 gia tri thuc phdm, dugc liéu. Tuy nhién, cong
tac bao ton DDSH cic loai ndm 16n & VQG Tam Dao va
Tram DDSH Mé Linh van chua dép ting dugc muc tiéu va
yéu ciu vé bao ton DDSH.

Nguoi dan: Phan 16n, ho khong dé€ y/st dung nim
trong riing dé€ lam thuc pham, dugc liéu,... mic du biét
ndm c6 nhiéu cong dung, vai tro trong cudc séng nhu:
thuc phdm, dugc phdm, nghién ctu, can biang hé sinh
thai. Trong 120 ngudi dan dugc phong van, ¢ 3 nguai tra
16i ¢6 vao rting dé thu hai ndm (ndm ngoc cdu) vé ban cho
khach ngam rugu, thoi gian vao thang 9 muia mua, ndm
phat trién t6t. Ngudi dan & day khong biét/khong thay/
khong tham gia vao cac hoat dong/chuong trinh uom,
nhén gidng cac loai ndm Ién cling nhu cong tac bao vé
rling tai dia phuong.

VQG Tam bao la khu rting sinh thai 16n nhat mién
Bic, dia diém tham quan du lich, thu hut khach du lich.
Du lich phat trién kéo theo su gia ting lugng khach, dong
nghia v6i phat trién co s6 ha tang, dich vy, tao stic ép dén
kha nang dap ting cia TN&MT, gy kha ning 6 nhiém
cuc bg, nguy co suy thodi moi trudng.

T& chiic qudn ly: Theo cac can bo, dp luc chu yéu téc
dong t6i DDSH ndm 16n hién nay tai VQG Tam Dao la
hoat dong du lich va khai thac trai phép vi 2 hoat dong
nay rat kho kiém soat. Tai VQG chua c¢é nhiém vu/dy an/
ké hoach nao d€ uom trong, nhin giong cac loai ndm 16n.
Cong tac quan ly con gdp 1 s6 kho khén trong viéc bao ton
ndm: Vin ban phép ly chua c6 noi dung cu thé, viéc diéu
tra, khao sat theo dinh ky dé€ cp nhat, b6 sung danh muc
chua dugc trién khai.

4. D¢ xuit giai phap bao ton nim Ién

Phdt trién va ing dung CSDL trong céng tdc bdo
ton ndm lon

Can c6 cac quy dinh doi véi cac nghién ctiu loai ndm
16n tai khu vuc vé mdt dinh dang, khéi lugng dii liéu da
yéu ciu d€ c6 thé€ nhap vao cting hé thong CSDL da co.

Xéy dung CSDL vé cac loai ndm tai khu vuic d€ dé dang
viéc quan ly va bao ton.

T§ chiic cac hoi thdo gi6i thiéu, hudng dan st dung
CSDL loai ndm 16n tai khu vuic d€ cac nha nghién ctiu, can
bo kiém lam biét dén va ap dung.

Tang cuong kiém soat chit ché viéc nghién cuu, thu
mau ndm trai phép. Can xudt trinh gidy t¢ chiing minh
viéc thu mau phuc vu cho muc dich nghién ciu.

Tuyén truyén, gido duc ndng cao nhdn thiic BVMT

Tang cuong cong tac dao tao, boi dudng d€ tat ca tiép
can nhiing kién thiic méi vé bao vé rting, van dong va
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Méi truong

tuyén truyén dén nguoi dan cong tac bao ton PDSH; Dao
tao doi ngti c6 chuyén moén vé ndm Ién.

Dbdy manh tuyén truyén, gido duc nang cao nhén thtc
y nghia, tim quan trong ctia viéc bdo ton PDSH, TN&MT
cho ngudi dan tryc tiép tham gia vao cac hoat dong bao
ton thong qua cac chuong trinh khoan bao vé rling ctia
Nha nudc va mot s6 du dn bdo ton ctia cac t6 chuic phi
Chinh pht.

Ky thudt, nghién ciiu khoa hoc va hop tdc quoc té

Khoanh viing khu viic ndm phat trién manh dé bao
ton su da dang cia ndm. Panh diu, dit bién bao noi c6
loai ndm quy hiém, nguén gene méi d€ du khach tham
quan khong anh hudng dén cong tac bao ton va gay hai
dén ndm.

Nha nudc can hd trg ddu tu kinh phi cho cdng tic
nghién ctiu, dy 4n vé bdo vé va phét trién DDSH cac
loai ndm nham x4y dung danh muc cic loai ndm tai dia
phuong; dua ra danh muc cac loai ndm quy hiém, c6 gia
tri trong doi sdng thyc tién nhdam ddy manh cong tic nudi
trong rong rai tai dia phuong.

Nghién ctiu, ap dung khoa hoc ky thuit tién tién vao
viéc trong, nudi ciy loai ndm c6 gid tri; duy tri tim kiém,
luu giti nguon gen ban dia tao su da dang phong phu
nhém ndm lén. Ho trg ngudi dan vé kinh phi, ky thuat
trong nam.

Dua du lich sinh thai di vao thuc tién; dao tao, bd tri
ngudi dan tham gia vao chudi hoat ddng du lich. Du lich
sinh thai sé thu hut khach du lich, tao co hoi cho khéich
tiép can, kham pha thién nhién va nang cao nhan thtic cho
du khach vé gia tri ctia thién nhién d6i véi cudc séng con
ngudi. Du lich phat trién gia ting kinh t€ phuong, dam
bao muc tiéu bao ton, dat hiéu qua kinh t€, ddm bao muc
tiéu phat trién cdng dong.

Can c6 dé an phat trién cu thé, tang cudng mé rong
quan hé, phoi hgp véi cac t6 chuic thuc hién du 4n bao ton
DDSH dé thu hut von dau tu.

VQG Tam Dao va Tram DDSH Mé Linh, tinh Vinh
Phuc 1a dia diém c6 diéu kién thuin i cho cic loai nAim
sinh trudng va phat trién, phtt hgp d€ thuc hién nghién
ctiu DDSH ném l6n. Nam 16n & ddy phong phu va da dang
vé thanh phan loai. Nghién ctu da téng hop va xiy dung
CSDL céc loai ndm 16n tai viic VQG Tam Dao va Tram
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DDSH Mé Linh, tinh Vinh Phuc. Déi véi nganh nam 16n
Basidiomycota tai khu vic nghién ctiu phat hién 4 bo:
Agaricales, Auriculariales, Polyporales, Russulales; 12 ho
(Agaricaceae, Coprinaceae, Entolomataceae, Mycenaceae,
Pluteaceae, Tricholomataceae, Schizophyllaceae,
Auriculariaceae, = Ganodermataceae,  Polyporaceae,
Auriscalpiaceae, Stereaceae); 21 chi (Lycoperdon,
Coprinus, Clitopilus, Mycena, Favolaschia, Pluteus,
Filoboletus, Schizophyllum, Auricularia, Garnoderma,
Coriolopsis, ~ Microporus,  Laetiporus,  Polyporellus,
Polyporus, Pycnoporus, Trametes, Lentinellus, Stereum);
44 loai (Lycoperdon sp., Coprinus sp., Clitopilus sp.,
Mpycena pura, Favolaschia fugisamensps, Pluteus sp.,
Filoboletus manipularis, Schizophyllum sp6, Auricularia
auricula-judae, Auricularia sp., Garnoderma applanatum,
Garnoderma brownii, Garnoderma spl, Garnoderma
sp2, Garnoderma spl5, Garnoderma spl6, Garnoderma
sp18, Coriolopsis hirsutus, Microporus flabelliformis,
Microporus spl4, Microporus vernicipes, Microporus
xanthopus, Laetiporus sulphureus, Polyporellus badius,
Polyporus adutus, Polyporus affinis, Polyporus alveolarius,
Polyporus arcularius, Polyporus chrysoloma, Polyporus
fissils, Polyporus leptocephalus, Polyporus perennis,
Polyporus  sanguineus, Polyporus sp10, Polyporus
xanthopus, Polyporus vinosus, Pycnoporus cinnabarinus,
Trametes conchifer, Trametes sp4, Trametes spl3,
Trametes versicolor, Lentinellus ursinus, Stereum similar
poly, Stereum sp. V6i tong 132 mau, phat hién 44 loai,
trong do s6 loai da xac dinh 1a 33 loai (chiém 75%), con lai
11 loai chua dugc xac dinh (chiém 25%); Bo Polyporales
¢6 s6 loai I6n nhat (70,45%). BO Auriculariales c6 s6 ho,
chi, loai it nhat.

Dua vao tinh hinh thuc té nhém tac gia d€ xudt mot
s6 gidi phap dé bao ton DPDSH nim 16n tai khu vuc nhu:
Tang cuong tuyén truyén, gido duc nang cao nhan thtic
BVMT cho ngudi dan séng xung quanh khu wvic; Ap
dung céc bién phap ky thuat, khoa hoc d€ phat trién va
bao ton cac loai ndm; ting dung va phat trién CSDL trong
cong tac bao ton loai ndm. Nghién citu da cung cip, bd
sung mot s6 thong tin vé nguon di liéu DPDSH ndm 16n
tai VQG Tam Déo va Tram DDSH Mé Linh nhdm phuc
vu cong tac quan ly ngudn dii liéu va bao ton ndm 16n tinh
ctia tinh Vinh Phuc néi riéng va Viét Nam noi chungm

ndm 16n phuc vu cong tdc bdo ton tai VQG Tam Ddo, tinh
Vinh Phiic. Lugn van thac si, Truong Dai hoc Tai nguyén va
Moi truong Ha Noi.

5. R W.Crous, W. Gams, ]. A. Stalpers, V. Robert and G. Stegehuis
(2004). MycoBank: an online initiative to launch mycology
into the 21st century, Studies in Mycology 50: 19 - 22.

6. B¢ Tai nguyén va Moi trudng (2014). Thong tu s6 26/2014/
TT-BTNMT ngay 28/5/2014 vé ban hanh quy trinh va dinh
muic kinh té - ky thudt xdy dung CSDL tai nguyén va moi
truong.
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BIODIVERSITY DATAMANAGEMENT OF LARGE FUNGIFOR CONSERVATION
AT TAM DAO NATIONAL PARK AND ME LINH BIODIVERSITY STATION,
VINH PHUC PROVINCE

PhD. Le Thanh Huyen, Master Student Doan Thao My

Ha Noi University of Natural Resources and Enviroment.

ABSTRACT

The thesis demonstrates the results of building a database of large fungi at Tam Dao National park and
the Me Linh Station for Biodiversity, Vinh Phuc province. The outcome of the survey and sample collecting
regarding the large fungi branch Basidiomycota found 4 orders in 132 samples with 12 families divide by 19
genuses, 44 species with 28 identified specimens (63,64%). The number of unidentified species is 16 (36,36%).
The research had built a large fungi database, Basidiomycota with a comprehensive map of identified large
fungi distribution. In addition, based on the established situation and the conclusions of the investigation,
surveillance and research, some conservation orientations for the sake of large fungi biodiversity at Tam Dao
National park and the Me Linh Station for Biodiversity, Vinh Phuc. For instance, promote awareness for locals
who reside in the near vicinity of the fungi; adopt technological innovations to preserve the mushrooms;
utilize the database on the fungi conserving mission. The result of the study has considerable importance to the
development and conservation system of fungi biodiversity in Viet Nam, enhancing the overall information
about biodiversity, assisting the purpose of conserving large fungi and managing mushrooms data.

Keywords: Data management, biodiverstiy, large fungi, Me Linh Biodiversity station, Tam Dao National
Park.
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CONG NGHIEP VAN HOA GOP PHAN CHO SU PHAT TRIEN
BEN VUNG CUA TINH QUANG NINH TRONG THOI KY

HOI NHAP

TS. Ngo6 Hai Ninh
ThS. Lé Thanh Hoa

(1

TOM TAT

Tai Nghi quyét s6 33-NQ/TW (2014), Pang da xac dinh, mdt trong sdu nhiém vu la phat trién cong nghiép
van hoa di doi véi xay dung, hoan thién thi trudng van héa. Bao cdo Chinh tri cia Ban Chép hanh Trung uong
tai Dai hoi XII ctia Pdng da néu rd nhiém vu: “Phat trién cong nghiép van hoa di doi véi xay dung, hoan thién
thi trudng dich vu va san phdm vin héa”. Hién nay, nganh cong nghiép vin héa déng gop cho phat trién kinh
té, thé hién & viéc tao thu nhép va viéc lam, khai théc cac gid tri phi vat thé dé tao thanh san phdm, dich vu c6
gia tri kinh t€ va tao ra cdc ndi dung, y tudng, tri thiic gop phan phat trién kinh té tri thic. Quang Ninh da trg
thanh mot trong ba trung tdm phat trién cong nghiép van hoa tiéu biéu & ving dong bang song Hong. D¢ 1a
két qua cua nhiing dinh hudng chi dao ding din trén co sé khai thac, phat huy cdc thé manh cta dia phuong,
tao dong luc bén viing nham thic ddy cong nghiép van hoa phat trién.

T khoa: Cong nghiép van héa, hoi nhap, phdt trién bén viing, Qudng Ninh.

Nhan bai: 9/6/2022; Siia chiia: 13/6/2022; Duyét dang: 15/6/2022.

1. Dat vin dé

TG chiic Gido duc, Khoa hoc va Vin hoéa Lién hop
quoc (UNESCO) da dinh nghia vé cic nganh cong
nghiép van hoa: “Cac nganh céng nghiép két hgp su
sang tao, san xudt va khai thac cac noi dung c6 ban chét
phi vat thé va van héa. Cac ndi dung nay thuong dugc
bao vé badi luat ban quyén va thé hién dudi dang cac
san phdm hay dich vu”. O Viét Nam, cong nghiép vin
hoéa dugc xac dinh bao gom 12 linh vuc: (1) Quang céo;
(2) Kién tradc; (3) Phan mém va cac tro choi giai tri; (4)
Thu cdong my nghé; (5) Thiét ké; (6) Dién anh; (7) Xuét
ban; (8) Thoi trang; (9) Nghé thuat biéu dién; (10) My
thuat, nhiép anh va trién lam; (11) Truyén hinh va phét
thanh; (12) Du lich van hoa.

Vian kién Dai hoi XIII ctia Dang (2021) chi rd: Trién
khai phat trién c6 trong tim, trong diém nganh cong
nghiép vin hoéa va dich vu van hoéa trén co s6 xac dinh
va phat huy stic manh mém cua van héa Viét Nam,

van dung c6 hiéu qua céc gia tri tinh hoa va thanh tuu
méi ctia van hoéa, khoa hoc, ky thuat, cong nghé cta
thé gidi... Xudt phat ti quan diém chi dao trén, tinh
Quang Ninh, véi lgi thé vé tai nguyén du lich van héa
da trd thanh dia phuong tiéu biéu trong phat trién cong
nghiép vin hoa & Viét Nam trong thoi gian qua. Chién
lugc phat trién cac nganh cong nghiép vin hoa Viét
Nam trén dia ban tinh Quang Ninh dugc su thong nhat
chi dao thuc hién ti Trung uong dén dia phuong, c6 y
nghia quan trong d6i v6i cong cudc d6i méi, hdi nhép
phat trién kinh té - xa hoi (KT - XH) cta dit nudc, ctia
tinh, dap ting muc tiéu phat trién bén viing.

2. Thuc trang phat trién nganh cong nghiép van
hoa ¢ Quang Ninh

2.1. Phan tich SWOT vé diém manh, diém yéu, co
hoi va thdch thiic phdt trién nganh cong nghiép vin
héa 6 Qudng Ninh

Nhiing diém manh cta nganh cong nghiép vin héa
6 Quang Ninh

Nhiing diém yéu ctia nganh cdng nghiép van héa 6 Quang Ninh

- Tai nguyén vin héa da dang va doc dao véi dic
trung van hoa bién va truyén théng céng nhian mo.

- Con ngudi Quang Ninh véi nhiing dic trung da
dugc xac dinh: Nang dong, van minh, than thién,
sang tao, hdo sang, lanh manh.

- Mot vung dat véi lich stt hao hung dang tu hao.

- Chuyén d6i co cdu kinh té ti “ndu”sang “xanh”,
trong d6 xac dinh du lich la nganh kinh t€ mii nhon.
- X4y dung ké hoach phét trién c6ng nghiép vin héa
cuia tinh tli nhting chién lugc chi dao ctia Trung uong.

- Tép trung dau tu cho nganh kinh t€ trong diém, viéc quan ly nha
nudéc va cic mo hinh ddu tu chua chu trong dén nganh céng nghiép
van hoa.

- Ky néng va quan ly han ché, céng tac gido duc dao tao chua phat
huy tinh sang tao.

- Han ché vé co ché van hanh thich hgp d€ phét trién nganh cong
nghiép van hoa.

- Hé thong cac cong ty, doanh nghiép trong linh vuc cong nghiép
van hoa khong nhiéu, han ché vé viéc hgp tac phat trién.

- Dich vu van héa va thi trudng (ndi dia va qudc té) ctia tinh Quang
Ninh con kém phat trién.

' Trudng Dai hoc Ha Long
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Nhiing co héi d€ phat trién nganh cong nghiép van
héa 6 Quang Ninh

Nhiing thach thiic 16n dén nganh cong nghiép vin héa ¢ Quang
Ninh

- C6 chién lugc, dinh hudng chi dao dau tu cho cac
san phdm va dich vy van héa Quéng Ninh.

- Tiép cén khai thic tai nguyén van héa d€ dau tu cho
nganh cong nghiép van héa Quang Ninh.

- Pinh vi dugc 5 linh vyc thudc nganh céng nghiép
van héa d€ phat trién cac linh vyc khac trong cac giai
doan tiép theo, tiéu biéu la du lich vin hoa va biéu
dién nghé thuit.

- Tling budc thiét 14p va xay dung cdc t6 hgp sing tao
c6 chit lugng va hé thong cac cong ty, doanh nghiép
kinh doanh trong cong nghiép van hoa.

- Tinh Quang Ninh chua quyét liét trong hanh dong, mdéi chi diing
lai & ban hanh chién lugc, dinh huéng.

- Han ché trong hoat dong gido duc sang tao, ddc biét la thiéu hut
nghiém trong vé k¥ nang & cac nganh cong nghiép van hoa.

- Thi trudng dia phuong cho cac dich vu va hang héa van héa con
yéu kém.

- Su phat trién kinh t€ Quang Ninh chua chu trong dén nganh céng
nghiép van hoa.

- Anh hudng ctia cac vin dé chung mang tinh chét toan cdu va quéc
gia nhu: Pai dich Covid-19, bién d6i khi hiu...

2.2. Su phdt trién nganh cong nghiép vin héa &
Qudng Ninh trong thdi gian qua

Cong nghiép van héa 6 Quang Ninh da dugc dinh
hinh va phét trién theo dinh huéng dam bao moi
trudng dau tu phat trién bén viing. Trong do, tip trung
vao boén nganh: Du lich vdn héa; Ngh¢ thuét bi€u dién;
My thuat, nhiép anh, trién lam; Quang cio déu co
nhiing chuyén bién tich cuc va dat dugc nhiéu két qua
nhét dinh.

Linh viic du lich van héa: Trong qua trinh trién khai
Kéhoach s6 15/KH-UBND, tinh da xac dinh ro, du lich
van hoéa la mt trong nhiing linh vyc tinh Quang Ninh
c6 tiém nang, 1gi thé manh mé nhat d€ phat trién cong
nghiép van héa. Quang Ninh ¢6 91 diém du lich, 2 khu
du lich dia phuong, 1 khu du lich quéc gia. Tinh dang
tap trung phat trién 4 dong san phdm gém: du lich bién
dao, du lich van hoa - tam linh, du lich cong dong va
du lich bién gidi, trong d6, du lich van hoéa dugc dic
biét quan tdm nén c6 nhiéu khoi sic, tao viéc lam 6n
dinh cho hang van lao dong, gép phan vao viéc phat
trién KT - XH cta dia phuong. Trén dia ban tinh c6
gan 1.500 di san van hda vat thé, phi vat thé, hon 632
di tich lich st va danh lam thang canh, 362 di san van
héa phi vat thé. Trong do, c6 6 di tich qudc gia dac biét,
58 di tich cdp quoc gia, 83 di tich cdp tinh, con lai di
tich da kiém ké, phén loai; 6 di san da dugc cong nhan
la Di san van hoéa phi vét th€ quéc gia, co ty 1é cao hon
so v6i nhiéu dia phuong trong ca nudc. O mot s6 dia
phuong trong tinh, cac san phdm tha cong my nghé,
san phdm du lich lang qué, sinh thdi, trdi nghiém da
khang dinh dugc thuong hiéu va ti€p cin thi truong
nhu: GOom st (thi x3 Dong Triéu); Lang nghé dan ngu
cu va dong tau vo gb (thi xa Quang Yén), nudi cdy ngoc
trai (huyén Van Dén)...; cac diém diing chin phuc vu
nhu ciu tham quan, mua sdm dugc dau tu da c6 két néi
v6i cac don vi li hanh don tiép, phuc vu khach du lich
va da dugc cong nhén la diém du lich cta dia phuong.
Ciéc loai hinh dich vu du lich dugc hinh thanh ti van
héa dm thuc, chuong trinh moéi x4, phudng mot san
phdm da tré thanh san phdm du lich - vdn hoa dic sic,

hép dan ngudi dan, du khach nhu: Diém du lich lang
qué Yén Diic, Biém du lich hé Khe Ché; Diém du lich
Quéng Ninh Gate thi xa Dong Triéu; San phdm du lich
van hoa, du lich sinh thai cong dong & Tién An, thi xa
Quang Yén... Bén nam 2020, toan tinh da c6 456 san
phdm tham gia Chuong trinh OCOP, trong do6 c6 236
san phdm dat tli 3 - 5 sao, trén 90% san phdm OCOP
dugc dan tem dién ti truy xudt ngudn géc phuc vu nhu
cau ctia nguoi dan trong tinh va khach du lich. Cac san
phdm du lich dic thu tu vin hoa, di tich, di san cta
Quang Ninh nhu “Mét ngay lam ngu déan trén bién”,
“Kham pha Quan Lan”, “Céc dao Ha Nam”, “Hanh
trinh theo d4u chan dic Phat tai Yén TG”... dugc khéach
du lich yéu thich.

Bén canh d9, tinh ciing da du tu tu b, ton tao cic
di tich lich st, vdn hoa, di tich cach mang, cung véi
cong tac xa hoi héa dugc trién khai hiéu qua. Trong
3 nam qua, 100% di tich cdp qudc gia, 70% di tich cdp
tinh da dugc tu bg, tén tao va chdng xudng cip véi téng
kinh phi 1.997 ty dong tii ngudn luc nha nudc va ngudén
xa hoi hoa. Nhiéu doanh nghiép, don vi da tham gia
ung ho nguodn lyc 16n trong viéc trung tu, cai tao nang
cép cac di tich. Dac biét, cac di sén, di tich da tré thanh
nhiing diém du lich trong hé thong tuyén, di€ém du lich
cta nhiéu dia phuong nhu: Di tich lich sti nha Tran (thi
xa Bong Triéu), khu di tich - danh thidng Yén T, chua
Ba Vang (TP. Udng Bi), Khu di tich Bach Pang (thi
x4 Quing Yén), chtia L6i Am va chuia Long Tién (TP.
Ha Long), dén Ctia Ong (TP. C4m Pha), chuia Céi Bau
(huyén Van Don)...

Quang Ninh hién c6 12 trén téng s6 13 dia phuong
t6 chuic 1€ hoi (huyén Co6 T6 khong t6 chtic 1€ hoi) véi
tong s6 119 1€ hoi; trong d6 c6 76 1€ hoi da duge kiém
ké dua vao danh muc di san van hoa phi vat thé. Cac 1é
hoi van hoa, lich st truyén thong dugc cac dia phuong
huy dong cac nguon luc t6 chiic hiéu qua, trong do c6
nhiéu 1& hoi méi dugc xay dung thanh san phidm van
héa thudng nién nhu 1é hoi Carnaval, hoa Anh dao -
Mai vang Yén T, hoa s6, tra hoa vang... viia bao tén
dugc di san van hoa, viia tao thanh san phdm vin héa
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riéng, c6 dong gép khong nho vao viéc thu hut lugng du
khach dén chiém bai, hanh Ié, tao xu huéng phat trién
“du lich van héa tam linh”. Nh¢ dé, cac gia tri van héa
gan lién véi cac co sd tha tu, tin ngudng dugc ton vinh,
lan tda. Ndm 2015, lugng khach du lich, tham quan dén
cac di tich, 1& hoi chi khoang gin 3.000.000 lugt khach,
nam 2019 ting lén 5.597.496 lugt khach (chiém gan
40%/téng s6 khach tham quan du lich tai Quang Ninh).
Hé thong di tich lich st - vdn hoa, 1€ hoi va danh lam
thdng canh trén dia ban tinh Quang Ninh tling buédc
dugc bao ton, da tré thanh nguon luc gép phéan vao su
phat trién KT - XH bén viing cta tinh. T di san van
hoéa dén nén kinh té€ sang tao, cu thé1a cdng nghiép van
héa la diéu kién dé thuc ddy phat trién xa hoi, boi cong
nghiép vin héa khong chila mot bo phan ctia nén kinh
té, ma con dong vai tro 1a sgi day lién két cac mat ctia xa
hoi, kinh té, moi trudng d€ dat su bén viing lau dai. Vi
vay, c6 thé khdng dinh, cdng nghiép vin hda noi chung,
du lich vdn héa néi riéng dang dan trd thanh ngudn luc
cho sy phat trién bén viing. Minh chiing ré nét nhit,
trong nam 2020, anh hudng cta dich Covid-19 khién
cac hoat dong kinh t&€ déu bi ngung tré¢, nhét 1a linh vuc
du lich. Nhung khi dich bénh co ban dugc kiém soat,
chinh cdc chuong trinh biéu dién, hoat dong van hoa
da tré thanh san phdm du lich doc ddo, hdp dan, thu
hat déong du khach dén véi Quang Ninh. Quang Ninh
dat muc tiéu dén nam 2030, phan ddu doanh thu nganh
cong nghiép van hoa dong gop ty trong tang dan theo
tiing ndm, tao thém nhiéu viéc lam cho xa hdi. Theo
do, doanh thu ctia nganh du lich van héa uéc dat 20%
doanh thu ctia nganh Du lich thong qua cac hoat dong,
su kién vian hoa, biéu dién, lugng khach du lich dén
Quang Ninh nam 2030 dat 30 triéu lugt khach, trong
do6 khach quéc té la 15 triéu lugt. Tu nhiing két qua
dat dugc, nganh du lich Quang Ninh da tré thanh mot
trong nhiing nganh kinh t€ mai nhon, déng gép quan
trong vao su tang trudng kinh té ctia dia phuong, dong
thoi gop phan xay dung nén van hoéa Viét Nam tién
tién, ddm da ban sic dan toc.

Linh vuc nghé thudt biéu dién: Quang Ninh hién
nay c6 mot don vi nghé thuat cong lap la Poan Nghé
thuit Quang Ninh va khoang hon 10 don vi ngoai cong
lap. Hoat dong biéu dién nghé thuat ctia cac don vi
nay chu yéu la nhiing ti€t muc ca mua nhac dan toc.
Céc hoat dong van hoa nay dugc tinh khuyén khich
nhén rong nham bdo ton va luu gid nghé thuat truyén
thong, dong thoi 1a tién dé thuc hién “Chién lugc phat
trién cac nganh céng nghiép vin hoa trén dia ban tinh
Quang Ninh”. Trong thdi gian qua, Poan Nghé thuat
Quang Ninh thuc hién chiic nang bao ton cac loai hinh
nghé thuat truyén thong (dién xudng ca dao, dan ca,
dan vi...), phat trién nghé thuat duong dai, biéu dién
ngh¢é thuét phuc vu cong chung, khach du lich trong
nudc va quéc té. Tiéu biéu la san phdm Hoa mudn
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sdc dugc xay dung bao gém 12 tiét muc dam da ban
sac dan toc d€ phuc vu du lich. Chuong trinh dugc du
khach dén nhan va danh gia cao. Tuong tu, Khu du lich
lang qué Yén Diuc (thi xa Pong Triéu) xay dung san
phdm Trdi nghiém hdt chéo cho du khach nudc ngoai.
Trong khu vuc nghé thuét biéu dién ngoai cong lap,
ndi lén c6 Nha hat Nghé thuat truyén thdng Ha Long.
bay la mot trong nhiing don vi tién phong trong viéc
két hop du lich tron géi thudng thic nghé thuat - trai
nghiém dm thuc, da chon biéu dién van hoéa truyén
théng Bac bo lam ngon ngi ké chuyén. Nhiing tiét muc
nhu trich doan chéo, dan ca quan ho, hat chau van, doc
tdu dan b4u va dac biét la chuong trinh mda réi nudc...
da mang t6i cho du khach nhiéu trai nghiém van hoéa
doc ddo, nhat la v6i du khach nude ngoai. Khai thac tai
nguyén du lich vian hoéa d€ hinh thanh thi trudng nghé
thuat biéu dién & Quang Ninh va kinh doanh c6 hiéu
qua, giup giai quyét viéc lam cho cac nghé si, ngudi lao
dong, tao thém san phdm védn hoa phuc vu du khach.
Ngoai ra, cac don vi nghé thuat ngoai cong lap trén
dia ban tinh cting da d4n hinh thanh, tao thém san
phdm van hoéa gép phan thu hut khach du lich. Nhét
1a, hoat dong biéu dién mua r6i khong chi gép phan
luu giti, bao ton nghé thuit van hoa truyén thong Viét
Nam, ma con gidi thiéu, quang ba, phuc vu du khach
trong va ngoai nudc khi t6i du lich tai Quang Ninh.
Linh vic my thudt, nhiép dnh, trién lam: Tinh c6
cdc cong trinh ndi bat nhu Cung Quy hoach, hdi chg
va trién lam tinh; Quang trudng 30/10; Thu vién, Bio
tang Quang Ninh; Cung van héa thanh thiéu nhi tinh
Quéng Ninh; Nha thi ddu da nidng 5.000 ché; San van
dong Cdm Pha; Trung tdm hudn luyén va thé thao
Quang Ninh; Trung tdm van hda, thé thao viing Pong
Béic (huyén Tién Yén), Cum thong tin c¢§ dong bién
giéi Sa V§ da dugc dua vao khai thac phuc vu trong
phat trién du lich... Cong nghiép van hoa budc dau
dugc hinh thanh, da c6 mot s6 san phdm van hoa dic
trung thu hut sy quan tam ctia dong dao khach du lich
va gép phan ning cao doi song van hoa tinh than cho
nhan dan nhu: Cong vién Pai Duong, Quan thé Khu
nghi dudng Yén Tu - Legacy, cac rap chiéu phim céng
ngh¢é hién dai... Co sd ha tang phuc vu van hoa phat
trién da thu hut céc sy kién van hoa, thé thao cdp khu
vuc, qudc t€ duge t6 chiic ngay cang nhiéu nhu Lién
hoan Xiéc Thé gidi, Festival am nhac, Tiéng hat Asean
+3, Gala xiéc ba mién, Ngay hoi Yoga Quéc té, Giai
chay marathon Quoéc t€ Ha Long, Gidi bong chuyén bai
bién quoc té€ Tudn Chau... da tao nén nhiing san phdm
van hda, thé thao dic sic, riéng c6 d€ quang bd vin hoa,
con ngudi, hinh danh Quang Ninh dén véi ban beé qudc
té. D61 vdi linh vic my thuat, nhiép anh, trién lam, cac
nghé si trong tinh da cé nhiéu tic phdm chat lugng,
dat giai trong céc trai sing tac khu vic dong bang song
Hong. Cung véi d6, cong trinh Bao tang - Thu vién



Quang Ninh va Cung Quy hoach, hdi chg va trién lam
tinh véi kién tric doc dao, khong gian dep, nhiéu hién
vat trung bay c6 gia tri da tré thanh san phdm du lich
ddc sac, chiia dung cac gid tri vé doi song sinh hoat, san
xudt va lao dong hang ngay ctia nguoi dan dia phuong,
thu hut dong dao du khach t6i tham quan.

Linh vic qudng cdo: Trong nhling nam gan day,
hoat déng nay ciing phat trién manh véi sy tham gia
dong dao cta cac luc lugng kinh doanh dich vu quang
cdo trong va ngoai tinh; giap cung cap thong tin vé san
phdm ctia doanh nghiép, cac t6 chuic xa hoi dén véi cac
tang 16p nhén dan trong tinh Quang Ninh. Cac chinh
sach, tht tuc hanh chinh ciing dugc co quan chtic nang
quan tdm, tao diéu kién thuén lgi dé doanh nghiép
tham gia dau tu san xudt, kinh doanh quéng cao. Pong
thoi, tang quy mo, stic canh tranh ctia cac doanh nghiép
kinh doanh dich vu quang cdo ngoai troi trén dia ban
tinh; khuyén khich cac co quan thdng tin, bdo chi phat
trién hoat dong quang cdo, nhit 1a trén mai trudng
mang. Ngoai ra, nhdm chén chinh hoat dong quang cao
cling nhu nang cao hiéu qua quan ly nha nudc vé linh
vuc nay, S Vian hoa - Thé thao tinh Quang Ninh da ap
dung cac bién phap manh théng qua cong tac thanh
tra, kiém tra, xti Iy vi pham, dong thoi, ddy manh cong
tac tuyén truyén, phé bién gido duc phap luat dé hoat
dong quang cdo that sy tré thanh nganh cong nghiép
van hoa phat trién & Quang Ninh.

2.3. Ddnh gid vé thuc trang phdt trién cong nghiép

vin héa cia Qudng Ninh trong thoi gian qua
Dbé xay dyng nganh cong nghiép van hoda, tinh
Quang Ninh buéc dau da danh nguon luc thoa dang
tuong xting véi muc tang thu ngan sach cta tinh, cling
nhu huy dong tlii ngu6i dan, doanh nghiép trén dia ban.
Theo thong ké, tdng s6 vén dau tu xay dung co ban tu
ngan sach tinh bé tri cho cac dy an dau tu thudc linh
vuc van hoa, thé thao trong 5 nam qua dat gan 3.900 ty
dong, chiém 6% trén téng von dau tu cong trén dia ban
tinh. Sau khi Nghi quyét s6 11-NQ/TU cua tinh vé xay
dung van héa - con ngudi Quang Ninh dugc ban hanh,
tinh da danh gan 900 ty dong tit ngan sach d€ dau tu
cho vin hoéa. Clung véi do, trong 5 nam qua, tlii nguén
luc xa hoi hoéa, cac di tich qudc gia dac biét da duge dau
tu ton tao véi kinh phi ca chuc nghin ty dong; 15,9%
di tich cdp qudc gia, 22% di tich cép tinh da dugc tu
b6, ton tao va chong xudng cdp, xdy mdi véi tong kinh
phi gan 2.000 ty dong. Véi nhiing két qua ay, Bao cao
Chinh tri Dai héi Dai biéu Pang b¢ tinh lan thi XV,
nhiém ky 2020 - 2025 ciing da nhén dinh: Cong nghiép
van héa budec dau dugce hinh thanh, da c6 mot s6 san
phdm van hoa dic trung thu hut sy quan tdm ctia dong
dao khach du lich va gép phan nang cao doi séng van
hoa tinh than cho nhan dan. C6 thé khing dinh ring,
van hoa chinh l1a mét trong nhiing thanh t6 quan trong
dé phat trién du lich néi riéng va nén kinh té néi chung.

TRAO POI - THAO LUAN ‘=

Nganh du lich ky vong rat nhiéu tii linh vuc van hoa,
khong chila van héa don thuan ma phai tiing budc tré
thanh nganh céng nghiép van hoa, khi d6 ching ta méi
tao ra stc hut doi véi khach du lich trong nuée va quoc
té. Diéu do khong chi dua vao nhan thic ctia ngudi
dan ma phai la sy thay d6i tu duy cua ca co quan quan
ly nha nudc. Viéc phat trién phai chu trong sy hai hoa,
van giti dugc ban sic vin héa nhung khong don diéu,
nham chan, phai c6 su sang tao, diém nhén d€ hip dan
du khach.

Tuy nhién, bén canh nhting thuén lgi, Quang Ninh
van con do6i mat véi nhiéu kho khan, han ché. Trong
do, do diéu kién KT - XH khong dong déu gitia cac dia
phuong nén viéc dau tu co s vat chét trong phat trién
cac nganh cong nghiép van hoa hién nay gap nhiéu kho
khén. Cac doanh nghiép kinh doanh vin héa chu yéu la
doanh nghiép nhd va viia, hoat dong chua hiéu qua, stic
canh tranh chua cao. Bén canh do, cong tac huy dong
xa hoi hoa cho hoat dong van hoa con han ché; thiéu
chinh sach va cac quy dinh khuyén khich viéc dau tu,
xa hoi hoa ctia cac doanh nghiép nhdm phat trién céc
nganh cong nghiép van hoa. Ngoai ra, c6 thé ké dén
nhiing khoé khan vé viéc thiéu chinh sach thu hat tai
ndng van hoa; mot s6 chinh sach, ché do doi véi ngudi
lam cong tac nghé thuat; cong tac dao tao, boi dudng
phat trién nguén nhén lyc cho vin hoa, quan ly van
héa chua dugc quan tam dung mtc...

3. bé xuidt mot s6 giai phap d€ phat trién nganh
cong nghiép van héa Quang Ninh

Trong thoi gian qua, Chién lugc phat trién cac
nganh cong nghiép vin hoa dugc trién khai & Quang
Ninh buédc dau da dat dugc nhiing két qua nhét dinh.
Tuy nhién, qua trinh khai thac, phat huy tai nguyén
van hoéa trong bon linh vyc dugc ddu tu phét trién &
Quang Ninh con ton tai mdt s6 kho khan, thach thic,
do véy chua thu hut dugc sy quan tdm, dau tu cta xa
hoi. D€ khac phuc nhiing khoé khén, han ché trén, can
thuc hién mot s6 gidi phap dé phat trién bén viing hon
trong tuong lai:

Thii nhdt, ddy manh cong tac truyén thong, nang
cao nhan thic, trach nhiém cta cac cdp, nganh, dia
phuong va toan xa hoi vé vi tri, vai tro clia cac nganh
cong nghiép vin hoéa trong phat trién KT - XH, nang
cao nhén thic ctia cac doanh nghiép trong viéc dau tu
cho vin héa nhu la mdt phén chién lugc kinh doanh va
thé& hién trach nhiém véi xa hoi, cong dong.

Thii hai, xay dung bd sung, hoan thién cac co ché,
chinh sach phat trién cac nganh cong nghiép van hoéa
trong thoi ky méi nham cai thién diéu kién kinh doanh
san phdm, dich vu vdn hoéa, thic ddy canh tranh lanh
manh trén thi trudng; nang cao hiéu qua viéc thuc thi
quyén s& hitu tri tué va cac quyén lién quan, cac chinh
sach uu dai vé von, thué, dat dai, khuyén khich sang
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Méi truong

tao do6i v6i van nghé si, cdc doanh nghiép khdéi nghiép
trong linh vuc cong nghiép van héa 6 Quang Ninh. Pac
biét, viéc phat trién bdn linh vic cong nghiép van hda,
trong do c6 loai hinh du lich van héa, nghé thuat biéu
dién phu hgp v6i xu hudng phat trién bén viing.

Thii ba, phét trién nguén nhén luc bang cach déi
moéi noi dung, chuong trinh dao tao nhdm nang cao
ndng luc, cai thién ky ning quan ly, kinh doanh trong
cac nganh cong nghiép van hda, phai coi trong cong tac
quy hoach, dao tao, boi dudng déi ngi lanh dao quan
ly, d6i ngt lam van héa nghé thuat. Quan tam vai tro
cta van hoa nghé thuat va Hoi Van hoc nghé thuét, cac
doan nghé thuat trong viéc tao nén nhiing tic phdm c6
gid tri tu tudng, nghé thuit cao, dap ting dugc nhu cau
ngay cang da dang ctia moi doi tugng khach khi dén
Quang Ninh.

4. Kétluan

Két qua ctia viéc phat trién cong nghiép van hoa
khong phai chi la dat dugc nhiing con s6 ma quan trong
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ABSTRACT

CULTURAL INDUSTRY CONTRIBUTES TO SUSTAINABLE DEVELOPMENT OF
QUANG NINH PROVINCE IN THE INTEGRATION PERIOD

Currently, the cultural industry contributes to economic development, reflected in generating income
and jobs, exploiting intangible values to create products and services of socio-economic value. associations
and create content, ideas and knowledge that contribute to the development of the knowledge economy.
Resolution No. 33-NQ/TW (2014), the Party identified one of the six tasks as developing the cultural industry
along with building and perfecting the cultural market. The Political Report of the Central Committee at
the 12th Party Congress clearly stated the task: "Developing the cultural industry goes hand in hand with
building and perfecting the market for cultural services and products”. Quang Ninh has become one of the
three typical cultural industry development centers in the Red River Delta. It is the result of the right direction
and direction on the basis of exploiting, promoting the strengths of the locality, creating a sustainable driving
force to promote the development of the cultural industry.

Keywords: Cultural industry, integration, sustainable development, Quang Ninh.
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UIEN CONG NGHE MOI TRUONG

ien Cong nghé moi trudng truc thudc Vién

Han lam Khoa hoc va Cong nghé Viét Nam

(HLKHCNVN) dugc thanh lap theo Quyét
dinh s& 148/2002/QD-TTg ngay 30/10/2002 cua
Tha tudng Chinh phu, véi chidc ndang nghién clu
nhimng van dé khoa hoc - cdng nghé thuéc linh vuc
moi trudng. Hién nay, Vién da cé 1 phong Quan ly
tong hop; 11 phong nghién ctu (2 phong nghién
ctu dugc Van phong Cong nhan chat lugng thudc
Téng cuc Po ludng chat lugng cap ching chi 1SO/
IEC 17025:2005 (VILASS 366); 1 Trung tam Coéng
nghé moéi truong tai TPHO Chi Minh; 1 Trung tam
Céng nghé moi trudng tai TPDa Nang, 1 Trung tam
Nghién ctu va Phat trién cong nghé mang. Vién c6
3 phong thi nghiém dat chidng chi VIMCERTS 079;
VIMCERTS 032; VIMCERTS 120, pham vi hoat déng
da dugc ma rong ra cac tinh phia Nam, véi moét doi
ngl can bd cong chug, vién chiic gém 199 ngudi,
trong d6 c6 7 PGS.TS; 23 TS; 60 ThS; 98 c nhan va
ky su, 6 cir nhan cao dang; 5 ky thuat vién.

TU 2002 dén nay, Vién da ky két cac van ban
thoa thuan va thuc hién cac hgp tac vé nghién ciu
khoa hoc, trién khai (ing dung va dao tao véi Phap;
Duc, Canada, Thuy Dién, Uc, Nhat, Han Quéc, Trung
Quéc, Nga, Belarus, Ucraina.

Ngay 1/6/2017, Giam déc Hoc vién Khoa hoc va
Coéng nghé ky Quyét dinh s6 294/QD-HVKHCN/ vé
viec thanh 1ap Khoa Céng nghé méi trudng. Khoa
c6 chutic nang dao tao sau dai hoc (trinh do Thac si,
Tién si). Trong téng s6 40 NCS dugc dao tao & Khoa,
13 NCS da bao vé luan an va dugc cap bang tién
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Nuéi cdy vi tdo ting dung A Ung dung thi diém
trong xii ly moi trudng phan bon ld nano tai vidn
tiéu tai huyén Chu Sé, tinh
Gia Lai

Ldy mau khi thdi 6ng khéi
bang thiét bi ISOKINETIC

Ldy mau quan trdc
moi trudng dat

Phan tich GSMS

Ldy mau nuéc mat

si; 22 NCS va 37 hoc vién cao hoc dang hoc tap,
nghién ctu va lam viéc tai Vién. Ngoai ra, Khoa con
t6 chuic cac khéa dao tao ngan han trong va ngoai
nudc. Phéi hop dao tao dai hoc va sau dai hoc véi
cac truong dai hoc trong nudc va cac vién nghién
ctu thuc thuéc Vién Han lam Khoa hoc va Cong
nghé Viét Nam, dao tao can bd cta Vién & nudc
ngoai théng qua cac du an hgp tac quéc té va cac
chuong trinh dao tao ctia Viét Nam

Trong nam 2019, Vién da thuc hién 31 dé tai cac
cap.Téng s6 cong trinh cdng bé nam 2019 clia Vién
la 84 bai (trong d6 c6 24 bai dugc dang trén tap chi
thudc danh muc SCI/SCI-E). Ngoai ra, Vién c6 1 dbc
quyén sang ché va 3 giai phéap hitu ich da dugc cap
bang trong nam 2019. Can bo vién chuc Vién da coé
nhiéu né luc trong cac hoat ddng nghién ct, trién
khai. Kinh phi tir hgp déng ting dung trién khai ctia
Vién nam 2019 tang cao so v&i nhiing nam trudc.
Vién tham gia hoat ddng quan trdc moi trudng theo
quy dinh ctia Nghi dinh s6 127/2014/ND-CP, dugc
BO TN&MT cép gidy ching nhan so hiéu VIMCERTS
079, 032 va 120. Ngoai ra, Vién mé rong cac chi tiéu
quan trac va phan tinh moi trudng theo quy dinh
cta Nghi dinh s6 127/2014/ND-CP.

Cong nghé nano la mét trong nhitng cong
nghé sén sang chuyén giao nam 2019 da dugc tng
dung thi diém tai cac tinh Thai Nguyén, Gia Lai. Cac
san pham néi bat cGia Vién nhu: Phan bon 1a nano,
thudc trir bénh nam cay nano Alsilco, cao chiét tu
cay xa den c6 tén thuong mai la“PHYPROXADEN".

Vién da khai thac va st dung hiéu qua cac trang
thiét bi, dac biét la du an “Tang cudng nang luc
phong thi nghiém trong diém cap Vién HLKHCNVN
vé an toan thuc pham va moéi trudng (khu vuc mién
Nam)” da dugc nghiém thu va dua vao st dungm



