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Tém tat

Han hdn la mot trong nhiing thién tai phiic tap va khé ddnh gid do tinh ngdu nhién, pham vi dnh huéng rong
va sy lan truyén qua nhiéu thanh phdn cia hé thong thity vin. Nghién ciiu nay dé xudt va ding dung mot khung
ddnh gid rii ro han hdn tong hgp cho luu viic song Ba. Cdch tiép cian nay két hgp dong thdi ba loai han (khi
tugng, nong nghiép va thity vin) va xem xét qud trinh lan truyén han. Chi s6 hiém hoa (DHI) dugc tinh todn
lién tuc theo chudi thang giai doan 1980-2023. Chi sé nay dugc két hgp vdi chi so dé bi ton thuong (DVI), dugc
xdy dung ti¥ cdc chi thi kinh té - xa héi, dé hinh thanh chi sé rii ro tong hgp (DRI). Tt chudi dai han, bon nam
dién hinh (2015, 2016, 2019 va 2020) trong mia can (thang I-1V) dugc lua chon d€ phan tich chi tiét. Két qua
cho thdy cdc diém néng riii ro chii yéu tdp trung é khu vic ha luu, noi vita c6 miic hiém hoa cao viia cé tinh dé
bi ton thuong I6n. Han hdn trong giai doan 2015-2016 tdp trung manh & cdc huyén trung va ha luu, véi nhiéu
khu vyc dat miic rii ro cao. Ngugc lai, giai doan 2019-2020 c6 sy phéin bé rii ro rdi rdc hon, chii yéu tai mot
s6 huyén thugng luu va trung du, véi miic do tis trung binh dén cao. Cdch tiép cdn nay khdc phuc han ché cia
cdc chi s6 don bién va cung cdp biic tranh toan dién hon vé riii ro han hdn, gitip nhdn dién 16 cdc diém néng
cdn vu tién qudn ly. Két qud nghién ciiu la co s6 quan trong dé hé trg xdy dung chién lugc giam thiéu riii ro va
ndng cao ndng luc thich #ing han hdn tai luu vic song Ba.

Ti khéa: Chi so han tong hgp, ddnh gid rili ro, han hdn tong hgp; Song Ba, Copula.
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Integrated drought risk assessment for the Ba river basin,
Vietnam

Abstract

Drought is one of the most complex natural hazards to assess due to its stochastic nature, wide-ranging
impacts, and propagation across multiple components of the hydrological system. This study develops and
applies an integrated framework for integrated drought risk assessment in the Ba River Basin, simultaneously
incorporating three drought types (meteorological, agricultural, and hydrological) and accounting for drought
propagation processes. The Drought Hazard Index (DHI) was computed as a continuous monthly time series for
1980-2023, and combined with a Drought Vulnerability Index (DVI) derived from socio-economic indicators
to construct an integrated Drought Risk Index (DRI). From this long-term dataset, four representative drought
years (2015, 2016, 2019, and 2020) during the dry season (January-April) were selected for detailed analysis.
Results indicate that risk hotspots are concentrated primarily in downstream areas, where high hazard levels
coincide with elevated vulnerability. The 2015-2016 droughts were particularly severe across middle and
downstream districts, with many areas reaching high-risk levels, whereas in 2019-2020 risk was more spatially
dispersed, affecting selected upstream and midstream districts at moderate to high intensity. This approach not
only overcomes the limitations of univariate indices but also provides a more comprehensive understanding of
drought risk, enabling the identification of priority “hotspots” for management. The findings offer a valuable
basis for developing strategies to mitigate drought risk and enhance adaptive capacity in the Ba River Basin.
Keywords: Risk, Integrated drought, Ba River Basin, Copula.

JEL Classifications: Q15, Q51, Q54.

1. MO DAU

Han héan la mot hién tugng tu nhién ngau nhién
va 12 mot tham hoa thién nhién dugc biét dén c6 thé
gdy ra thiét hai va anh hudng dang ké dén kinh té xa
hoi (D. A. Wilhite, 1993). Han han thuong khong gay
thiét hai vat chat dang ké so vdi cic thién tai khac nhu
1t lut, bao va 16¢ xody. Do do, viéc danh gid tac dong

ctia han hén va cung cdp ctu trg thién tai la mot nhiém
vu kho khan hon so véi cac loai hinh thién tai khéc.
Nhiing dic diém doc déo ctia han han da gay kho khin
cho viéc dinh lugng chinh xéc va dang tin cdy muc do
nghiém trong va tac dong ctia han han ciing nhu xay
dung cac ké hoach ting pho han han hiéu qua & hau hét
cac quoc gia trén thé gisi (D. Wilhite, 2000).
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Cho dén nay, da c6 rat nhiéu nghién ctu trong
nudc va qudc té danh gia rai ro han han, trong dé
nhiéu nghién ctiu ctia cac tac gia quoc té€ da thuc hién
danh gid rui ro han t6ng hgp (gém nhiéu hon mot loai
han khi ching xdy ra tuin ty hay dong dong thoi).
Tuy nhién, cac nghién ctiu trong nudc vé van dé nay
van con han ché ¢ cac danh gid rii ro han don. Thong
qua viéc xdc dinh rui ro han hdn bang mét ham thuc
nghiém ctia 03 nhan t& 1a hiém hoa (H), mic d6 phoi
bay (E) va tinh dé bi tén thuong (H), nhém tac gia Lé
Vén Tuan va cac cong su (Tuén et al., 2019) da danh
gid rti ro han han khu vic Nam B¢. Trong nghién ctiu
nay, cac tac gia st dung nguodn s6 liéu bao gom s6 liéu
quan trac lugng mua, boc hoi thang tai 14 tram khu
vuc Nam B0 tii nam 1980 dén ndam 2018 va bo s6 liéu
kinh t€ - xa hdi cip nhat dén ndm 2018. B tiéu chi
danh gia rti ro do han han khu vic Nam B¢ do céc tac
gia xay dung c6 tong cdng 27 tiéu chi, trong d6 c6 02
tiéu chi vé hiém hoa, 03 tiéu chi vé muc d6 phai bay
va 22 tiéu chi vé€ tinh dé bj ton thuong. D&i véi hiém
hoa, nhan t6 nay dugc xac dinh thong qua tan sudt han
(a) va cuong d6 han (chi s6 DHI). Trong do, tan sudt
han (a) dugc tinh bing ty s6 gitia tong s6 thang xay
ra han duya trén chi s6 kho han K va s§ nam quan trac
han. Cudng d¢ han dugc xac dinh dua trén chi s6 DHI
(drought hazard index). Chi s6 nay dugc tinh toan qua
chi s6 chuén héa lugng mua SPI d€ phan cdp cidp han
va sti dung xdc sudt xdy ra d€ xac dinh trong s6 d6i véi
moi cdp han. Ngoai nghién ctiu néi trén, dya trén cach
tiép can cta Uy ban Lién chinh pha vé bién d3i khi
héau (IPCC), nhém tac gia Vit Dtic Long va Nguyén Thi
Thu Trang da danh gia mtc d6 rti ro han han cho khu
vuc Tay Nguyén (Long & Trang, 2020). Ciing st dung
phuong phap cua IPCC, nhém téc gia Huynh Thi Lan
Huong va cac cong su da danh gia rui ro han han khu
viic Trung Trung B¢ (Huong et al., 2020).

Trén thé giéi ngoai nhing nghién ctiu ddnh gia
rti ro han don, cic nghién ctiu dédnh rii ro han téng
hop da dugc thuc hién trong nhiing ndm gan day. Mot
nghién ctu ctia Rui Wang va cong su (2019) (Wang
et al.,, 2019) da thiét 14p mot mo hinh rui ro han han
téng hop dua trén dudng cong quan hé gitia xac sudt
chung ctia han hén va t6n thét do han han cta cac déi
tugng bi anh hudng. Dau tién, cac ddc trung han han,
bao goém thoi gian va muc do nghiém trong, dugc
phan loai bang cach st dung lugng mua bat thuong
ti ndm 1953 dén 2010 & luu vuc Taoerhe dya trén ly
thuyét dong chay, va su phén bd cin bién cua ching
dugc xac dinh lan lugt theo phan b6 ham mi va phan
b6 Gamma. Sau do, thoi gian han han va muc do
nghiém trong dugc xac dinh phan b xdac sudt chung
dua trén ham copula. Nghién ctiu da stt dung mo6 hinh
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EPIC (Khi héu tich hgp chinh sdch moi trudong) dé
mo6 phong nang suat ngd va di liéu lich st nham tinh
toan ty 1é t6n that ctia nong nghiép, cong nghiép va
chin nuoi trong khu vuc nghién ctiu. Tiép theo, tac
gid xay dung cdc duong cong dé bi t6n thuong. Cudi
cung, su phin b8 khong gian ctia rai ro han téng hop
trong céc chu ky lap lai 10, 20 va 50 nam dugc thé hién
béng cich st dung trong s6 nghich dao. Két qua cua
nghién ctu chi ra ring sy phan b khong gian cua ba
giai doan lap lai la nhat quan. Cac nghién ctiu tuong
tu st dung phuong phép nay con c¢6 Rina Wu va cdng
su (2019) (Wu et al., 2019). Ngoai ra, Nghién ctiu ctia
Deepthi Rajsekhar va cong su (2015) (Rajsekhar et al,,
2015) cang la mot vi du dién hinh ctia ddnh gia ruai ro
han t6ng hgp, nhiing khia canh vé kinh t€ xa hoi da
dugc tinh dén, bing cich xem xét cdc chi s6 dé bi t6n
thuong. Ngoai ra, cac dac trung da bién ctia han han
cing da dugc tinh dén bang cach thyc hién danh gia
nguy co han da bién dua trén copula cho ca ba loai han
lugng mua (P), dong chay (R), d6 &m dit (SM) va thodt
hoi nuée (ET).

2.DULIEU VA PHUONG PHAP NGHIEN CUU

2.1. Gidi thiéu khu viic nghién citu

Luu vuc song Ba c6 dang kéo dai va hep, véi dién
tich tu nhién khoang 13.417 km?. Luu vuc phan bd
cht yéu trén dia phan ba tinh Gia Lai, Dak Lik va Phu
Yén, bao gbm mot thanh phd, hai thi xa va 19 huyén.
Song Ba béat ngudn ti nui Ngoc R (cao 1.549 m)
thu¢c day Truong Son. Tu thugng nguén dén thi xa
An Khé, dong chay c6 huéng Tay Bac — Dong Nam;
sau d6 chuyén dan sang huéng bac - nam; va ké tit hgp
luu véi song Hinh thi chuyén sang huéng Tay - Dong
trudc khi d6 ra bién Dong tai ctia song Pa Rang, thanh
pho Tuy Hoa, tinh Phu Yén.

Lugng mua trung binh ndm ctia luu vuc dat khoang
1.760 mm. Do chiu anh hudng ctia ché do mua sudn
dong Truong Son, muia mua thudong kéo dai tu thang
V dén thang X nhiéu noi dén thang XII, chiém khoang
78-82% tong lugng mua ndm; trong khi mtia kho chi
dong gép 18-22%. Lugng mua 16n nhat thuong xuat
hién vao thang VIII, con cac thang kho han nhét tap
trung trong giai doan thang I dén thang IV.

Mac du ¢6 dién tich kha lén, luu vuc séng Ba lai
ndm trong s6 nhiing luu vic ¢ Viét Nam c6 mang ludi
tram do mua va muc nudc con thua thét. Trén luu vuc
hién c6 ndm ho chtia l6n gom An Khé-Ka Nak, Ayun
Ha, Krong H'nang, Song Hinh va Song Ba Ha, déng vai
tro quan trong trong phat dién, tudi tiéu va diéu tiét
nguoén nudc (Hinh 1).

2.2. Dit liéu nghién ciiu

Dt liéu st dung trong nghién ctiu nay dugc chia
thanh hai nhom chinh, tuong ting véi hai hgp phin
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Hinh 1. Bdn do luu vic song Ba

cdu thanh Rui ro han tdng hgp (Drought Risk Index
- DRI), bao gom d liéu tinh todn Hiém hoa han
han (Drought Hazard Index — DHI) va di liéu xdc
dinh Tinh dé bi t6n thuong (Drought Vulnerability
Index — DVI).

(i) Dt liéu tinh todn Hiém hoa (DHI):

Nhom diiliéu nay tuong dong véi bo dii liéu dugc
sti dung trong tinh todn Chi s6 han tdng hgp (IDI),
bao gobm chudi s8 liéu mua, dong chay, do &m dit va
cac bién khi tugng - thay van lién quan. Nghién ctiu
sti dung chudi s6 liéu dong chay quan trac giai doan
1980-2023 do Téng cuc Khi tugng Thay vin Viét
Nam (VMHA) cung cdp, dam bao chudi dai phuc
vu phan tich thuy van. Di liéu lugng mua cung ky
dugc 14y tu bo s6 liéu mua lugi Viét Nam (Vietnam
Gridded Precipitation — VnGP) (Nguyen-Xuan et
al., 2016), da dugc phat trién va kiém chiing cho cac
ung dung khi tugng - thiy van trong nudc.

Céc bién khi quyén dugc khai thic ti bd phan
tich hoéi t6 toan cau ERA5 (1980-2023) do Trung
tam Du bdo Thoi tiét Han viia Chau Au (ECMWF)
xdy dung (Hersbach et al.,, 2023), bao gom téc do
gio, boc thoat hoi va nhiét do trung binh, cuc dai,
cuc tiéu - nhiing yéu t6 thiét yéu cho gidm sat han
va mo hinh thay van.

Thong tin dia hinh dugc thu thap ti co s& di
liéu ALOS World 3D (AW3D30) véi do phan giai
khoang 30 m, do Co quan Vi tru Nhat Ban (JAXA)

phat hanh nam 2012 (JAXA EORC, 2023). Dic tinh dat
dugc lay ti ban d6 dat FAO-UNESCO (Soil Map of the
World - SMW) (Fischer et al., 2008), cung cép thong tin
phén bo loai dat va tinh chat dat theo khong gian. Ngoai
ra, dd liéu hién trang st dung va l6p phu dat duge su
dung tti b Land Cover CCI (ESA, phién ban 2.0, ndm
2017) (ESA, 2017).

(ii) Dt liéu tinh todn Tinh dé bi t6n thuong (DVI):
Tinh dé bi t6n thuong (DVI) dugc xac dinh thong qua
hai hgp phén co ban: Mtic d6 nhay cam (Sensitivity - S)
va Kha néng thich ting (Adaptive Capacity - AC).

Miic d6 nhay cam (S) dugc ddc trung bai cac chi thi
con (S1, S2, ..., Sn) phan dnh déc tinh ndi tai ctia d6i
tugng (vi du: co céu kinh té, mtic d6 phu thudc vao nong
nghiép, dan s6 chiu anh hudng) khién déi tugng dé bi
ton thuong trudc tdc dong ctia han han.

Kha néng thich tng (AC) dugc phan anh bdi cac chi
thi thanh phan (AC1, AC2, ..., ACn), thé hién nang luc
vé nguodn luc, co s& ha tdng, chinh sach va cac bién phap
ting phd, gitp giam thiéu thiét hai va rai ro do han hén
gay ra.

S6 liéu cho cdc chi s6 nhay cam (S1-S8) dugc thu
thép ti Nién giam Thong ké ctia cac tinh trong luu vuc
qua cac ndm tuong ung. Trong khi d6, di liéu vé kha
nang thich tGing (AC) dugc tdng hop tii Nién gidam Thong
ké két hgp véi cac bdo cao chuyén d¢ do dia phuong
cung cdp. Bo chi thi cu thé dp dung trong nghién ciu
dugc trinh bay tai Bang 1.

2.3. Phuong phdp nghién citu

2.3.1. Phuong phdp déanh gié DHI

Chubi s6 liéu thing vé lugng mua, do dm dat, dong
chay mat va dong chay ngam dugc trich xuat tii m6 phong
bang mo hinh VIC cho tling 6 Iudi. Céc két qua nay sau
d6 dugc téng hop 1én quy mo huyén bang phuong phap
trung binh c6 trong s6 dién tich, nhim tao ra b¢ di liéu
nhit quan phuc vu tinh todn céc chi s6 han.

Tu céc dii liéu trén, bon chi sd han don bién dugc xic
dinh bao gém: Chi s6 lugng mua chuén hoéa (SPI), Chi
s6 do dm dat (SMI), Chi s6 dong chay chudn hoa (SRI)
va Chi s6 nudc ngdm chuédn hoa (SGI). Cac chi s nay
dugc tinh tai nhiéu thang thoi gian tich liy khac nhau
nhdm phéan dnh dic trung lan truyén cta han hin qua
cac thanh phén thuy van: 1-3-6-12 thang doi véi SPI,
SRI va SGI, va 1-6 thang d6i v6i SMI.

Dé tich hgp céc chi s§ don bién nay, nghién cdu ap
dung phuong phap copula theo dé xudt ctia Shah va
Mishra (2019). Do han héan thudng lan truyén néi tiép
trong chu trinh thay vén, ti thiéu hut khi tugng (SPI),
suy giam do dm déit (SMI), giam dong chay (SRI) dén
suy thoai muc nudc ngdm (SGI), nén trudc hét can phan
tich mdi quan hé tré gitia cdc bién. Phan tich tuong quan
Pearson dugc thuc hién d€ lya chon thang thoi gian dai
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Bang 1. B6 chi s6 danh gia TDBTT do han tong hgp tai luu vuc song Ba

Cac chi s6 thanh phan | Y nghia ctia cc chi s6 | Tuong quan
Miic do nhay cam
S1-Ty 1é déng gbép GDP cta nganh TY te dOI}g EOb cng nhiéu cang n.ha?f cam vol e dong cua haf
. S han (Phan dnh nguy co thiét hai kinh t€ cta dia phuong doi 4+
nong nghi¢p (%) v6i han han)
S2- Ty 1é dan s6 khong dugc st dung | Ty 1é cang cao cang chiu rai ro 16n (Phan anh miic d6 dé bi tén 4
ngudn nudc hgp vé sinh (%) thuong trudc han han khi CSHT chua dugc dam bao)
S$3-Ty 1& ho nghéo (%) 4
S$4-Ty 1¢ nguoi gia (> 64 tudi) (%) Ngudi nghéo, ngudi gia, tré em va dan s nong thon c6 khuynh 4
S$5-Ty 1é tré em (0-15 tudi) (%) hudéng dé bi ton thuong dudi tac dong cta han han 4
S6-Ty 1é dan s6 nong thon (%) 4+
S7-Ty 1é that nghiép (%) Ty 1é cang cao cang chiu rti ro 16n 4
$8-S6 lugng cong dong dan toc sinh | . y o . ,
s6ng tai khu viic (nhém) S6 lugng cang nhiéu, kha nang rui ro cang lén +
Kha néng thich iing
AC1-Ty 1¢ dam béo tudi cta cac cong | Kha nang dap ting cta hé thong thuy 1oi cang cao sé gitp viéc +
trinh thay loi (%) tiéu thodt nudc t6t hon, lam giam nguy co han han
AC2-Miic d¢ che ph ciia riing (%) MLIc do che ph7u. rdng,canﬂg cao thi kha nang tri nudc cang lén v
va cang gidm rui ro cé thé xay ra
AC3-Ty 1¢ kién c6 hoa h¢ thong cong | Phan anh miic d¢ thich ting ctia khu vuc d6i v6i han han so véi v
trinh thuy 1gi (%) khu vuc khéc
ACA4-Mat d6 song, susi (km/km2) Phin an}l kha ning th}chvlmg,vdl }}an h’an ctia diéu kién tu v
nhién trén luu vuc (Kha nang tich tri nudc)
A a o s .| Phan dnh kha nang thich ting ctia khu vuc véi diéu kién thién
A(,:.S_TY 1¢ xa dat chudn nong thon tai (Ndng luc thich ung véi han hén cao khi dam bao cac tiéu v
mdéi (%) . A .
chi nong thon méi)
AC6-Ty 1¢ dat mat nudc chuyén dung | Phan 4nh kha nang thich Gng véi han han cta khu vic (Kha v
(%) ndng tich tr nudc)
GDP binh quén ddu ngudi cao thudng cé co s¢ ha ting va
ngudn luc tai chinh t6t hon dé€ ing pho véi thién tai, bao gém
AC7-GDP binh quan dau ngusi (triéu h?n haAn. Cac b1?n pihap nhlifu\ng c’a.p.IAuIchsach,,ho trq~nc?1}g .
dbng/ngudi/nim) dan, xdy dung hé théng dy tri va tudi tiéu hiéu qua hon sé giap
giam bét tdc ddong ctia han han. Ngugc lai, GDP thép c6 it kha
nang d6i phd, dan dén thiét hai 16n hon va kho khan trong viéc
phuc hai.
Phan anh chat lugng séng va diéu kién y t€ ctia mot khu vuc.
. Khu vuc ¢6 tudi tho trung binh thap, kha nang phuc hoéi tit han
AC8-Tudi tho trung binh hén s& yéu hon, i ngudi ddn s d@ bj anh hudng bdi cic diu v
kién séng khac nghiét va thiéu hut dich vu y té.
4 thé hién tuong quan dong bién
Y thé hién tuong quan nghich bién

dién cho tting chi s6, dam béo t8 hgp chi s6 phan énh
dugc su phu thugc manh nhat gitia cic dang han.

Cdu trac phu thudc dong thoi gitia SPI, SMI, SRI
va SGI dugc mo hinh héa bang Clayton Copula, vén
c6 uu thé trong viéc md ta su phu thudc & phan dudi
thép, tdc la nhiing truong hgp thiéu hut cuc doan xay
ra dong thoi. Trong khung tinh todn nay, cac chi s
chuén héa dugc bién d6i sang xac sudt tich lay thong

Copula:

C (uy,up, Uz, uy, 0)

theo phuong phap cuc dai kha ning.

qua ham phén phéi chuén tich lay (CDF chudn). Cac
xdc sudt nay sau d6 dugc tich hgp bang ham Clayton

= (U704 u,7 0+ ug?
+u, 0 —d+ 1):9l
trong d6 ui la xac sudt bién cta tliing chi s6 han, d=4
la s6 bién, va 6>0 la tham s6 phu thudc dugc ude lugng

(1)
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Ham phan phoi tich lay dong thoi (Joint CDF) thu dugc
tu copula cho biét xac suidt xay ra dong thaoi cac diéu kién
han. Gid tri Joint CDF cang thdp thé hién xdc sudt cao cta
tinh trang thiéu hut nghiém trong, trong khi gia tri cao phan
anh diéu kién &m uét. D€ thudn tién trong dién giai, Joint
CDF dugc chuyén déi ngugc lai vé thang chudn thong qua
ham phén phoi ngugc chuén (inverse normal), tao thanh chi
s6 han t6ng hop IDI:

IDI = &~1(JointCDF) (2)

Chubi IDI theo thoi gian cho phép mo ta téng hop dac
trung han han trén ca ba phuong dién: khi tugng, nong
nghiép va thiy van. IDI dugc phan thanh 4 cdp (thap - trung
binh - cao - rit cao).

Sau d¢6 ap dung phuong phap phan cum (clustering), k-
means clustering, d€ chia nho hon trong tling cdp d¢ dua
trén tan suét xuét hién cta cac gia tri IDI trong moi nhém.
Cac cym véi tan sudt cao sé dugc danh gia ning hon. St
dung két qua phan loai (cdp d6 & cum), gan Rating tuong
Ung v6i cum va Weight tuong tng véi cdp do dé tinh hiém
hoa khu vuc (Kim et al., 2015).

Cong thiic DHI cu6i cung sé la mot ham s6 ctia Rating va
Weight (Hinh 2), cho phép khong chi xac dinh mét khu vuc
c6 dang bi han han hay khong ma con danh gia dugc mic do
hiém hoa tiém tang cta sy kién dé. Sau khi tinh todn dugc
chi s6 tho (DH), mét qua trinh chuén hoda tiép theo sé dugc
thuc hién d€ dua gia tri vé mot thang diém thdong nhat (tii 0
dén 1), giup viéc so sanh gitia cac khu vuc va cic thoi diém
khac nhau tré nén dé dang va y nghia hon.

DH = Y ;Weight; X Rating; (3)

08 |

|
\
|
|
& |
a
(5] |
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Gia trj han tdng hep (IDI)

Hinh 2: So d6 Weight va Rating dua trén ham phdn phoi tich
lity (CDF) ctia cdc gid tri han t6ng hgp IDI
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trong d6 n la d¢ dai ctia chubi IDI

=2z

2.3.2. Phuong phdp danh gid DVI

Cac chi thi thanh phan ctia S va AC duogc
thuic hién chuin hda s6 liéu tii cac s6 liéu c6 don
vi khéc nhau vé cic gid tri khong thd nguyén
nam trong khoang 0 — 1 d€ c6 thé so sanh gitia
cac don vi hanh chinh (quan/ huyén) véi nhau.
Céc chi thi phai dugc chuén héa mot cich riéng
biét cho mot don vi khong gian (chéng han nhu
trong mot tinh) va can phai xdc dinh moi tuong
quan la dong bién hay nghich bién véi DVI dé
ap dung cong thic tinh chuén hoa cho phu hgp.
Viéc xdc dinh mdi tuong quan nay c6 thé duge
xac dinh dua trén cac tai liéu tham khao, tham
van chuyén gia hoac kinh nghiém cong dong.
Theo nghién ctiu, hau hét cac chi thi thanh phan
ctia S ¢6 quan hé dong bién véi DVI tiic 1a lam
gia ting tinh dé bi tdn thuong tai viing nghién
ctiu; trong khi d6 chi s6 thanh phan cua AC lai
c6 quan hé nghich bién véi DVI tic la lam giam
tinh dé bi t6n thuong. Néu mdi tuong quan la
dong bién, cong thiic chudn hoéa dugc ap dung
nhu sau: X, -X,.)

P KX (5)

Trong trudng hgp tuong quan la nghich bién,
dp dung cdng thiic chudn hda sau:

(K- X))
h (Xmax _Xmin) ©)

Trong do:

- i1a chi s6 chay ctia don vi khong gian gian
(don vi khong gian c6 thé 1a tinh, huyén, xa hodc
vung/khu vuc,...), jla chi s6 chay cta chi s6
thanh phan;

- yij: 1& gid tri chuin héa tai don vi khong
gian thi i cta chi s6 thanh phan thd j;

- Xij 14 gia trj cta chi s6 thanh phén;

- Xmin la gia tri nho nhat cta chi s6 thanh
phén thi j trong toan bo don vi khong gian;

- Xmax la gia tri 16n nhét cta chi s6 thanh
phan thi j trong toan bo don vi khong gian.

Khi da thuc hién chudn hoa s6 liéu, trong s6
cta tuing chi thi thanh phan ctia S, AC can phai
dugc tinh toan. Trong s6 cua tting chi s6 phu
ciing la co s& dé danh gid tdim quan trong cta
cac chi s6 va dugc tinh toan duya trén phuong
phép tinh trong s6 bét can bing cta Iyengar va
Sudarshan (1982) (Iyengar & Sudarshan, 1982)
bang phuong phap todn hoc trong d6 dénh gid
trong s cta tiing chi s6 dua trén do léch chuén
cua tting chi s6. Trong s6 cta tling chi s6 thanh



phan dugc xac dinh bdi cong thic:
)

'
T [Var(x,) (7)
Trong do:

- Wj la trong s6 cua chi thi thanh phén con tht j
cua S, AC.

- Var(xj) la phuong sai ctia chi s phu thd j dugc
xac dinh boi cong thtic:

. i _’;/)
=3 ) (8)
- C: dugc xac dinh bai cél}g thic sau:
1
ez ©
Trong d6 m 1a s6 cac yéu t6 thanh phan déng gop
vao DVI; Tong trong s6 ctia nhém chi s6 phu phai
bing 1.
Sau khi tinh chuén héa va dp dung trong s6 déi véi
cac chi s6 thanh phan, cac chi s6 tai cdc don vi khong
gian dugc tinh toan theo cong thic tong quat sau:

(10)

Trong do:

- Mi: 1a Si hoac la ACij;

- 1la chi s6 chay ctia don vi khong gian;

- j1a chi s6 chay ctia chi s6 thanh phan;

- n 1a tdng chi s6 thanh phén;

- m la tdng s6 don vi khong gian;

- wj: 1a trong s6 cua chi s6 thanh phén thu j trong
toan bo don vi khong gian;

- yij: 1a gia tri chudn héa ctia chi s6 thanh phén thd
j, dugc tinh theo cong thiic (5) hodc cong thtic (6).

NGHIEN CUU 6"_5;

Tinh toan tinh dé bi tén thuong tai cac don vi

khong gian (DVIi):
DVIl — Si+(1-ACy)

2.3.2. Phuiong phdp ddanh gid DRI

Chi s6 rai ro han han DRI dugc x4y dung dua trén
nguyén tac co ban ctia danh gid rai ro thién tai, trong
dé rui ro duge dinh nghia 1a ham cua DHI va DVI.
Hiém hoa dai dién cho kha ning mot su kién thién tai
xdy ra, trong khi t6n thuong thé hién mic d¢ bi anh
hudng ctia mot hé thong khi su kién dé xay ra. Ca hai
yéu t6 nay déu dong vai tro then chot trong viéc xac
dinh mtic d9 rui ro tdng thé.

Dé tinh chi s6 DRI, nhém nghién ctiu sti dung cdng

thc: DRI = +DHI x DVI (12)

Cong thtic nay dam bao rang mot khu vuc ¢é miic
d6 hiém hoa cao nhung t6n thuong thip (hodc ngugc
lai) sé c6 chi s6 rui ro thdp hon so véi mot khu vuc
c6 ca hiém hoa va tén thuong déu cao. Viéc ldy cin
bac hai dugc thuc hién nham muc dich chuin hoéa va
giam nhe su chénh léch qua 16n gitia cac chi s6 dau
vao, giup két qua DRI phan énh mot cach cin biang va
chinh xac hon rti ro tiém tang. Cac gid tri DHI va DVI
déu da dugc chudn héa vé mot thang diém théng nhat
(tli 0 dén 1), dam bao tinh nhat quan cta phép tinh.
Két qua la chi s6 DRI cang sé ndm trong khoang ti 0
dén 1, trong d6 gia tri cang gdn 1 thé hién rai ro han
hén cang cao.

So d6 thuc hién ctia nghién ctiu nay duge mo ta
nhu trong Hinh 3.

(11)

3. KET QUA VA THAO LUAN
Nghién ctiu nay tap trung danh

[Thu thap s6 liéu théng ké]

gid rui ro do han hén tng hgp, bao

goém ca ba loai han khi tugng, han

nong nghiép va han thay van, dong
X

v v v
[ Déng chay mét[é 4m 3 16p &t Dong chay ngim)

[ s | sm | sm | sa ]

\

Lua chon céc chi tiéu tinh
dé bi ton throng

thoi xem xét qud trinh lan truyén han
] trong chu trinh thiy vdn. Day la mot

I I l |

diém méi so v6i nhiéu nghién cdu
trude déy von chu yéu dua vao han
A

Chudn héa chi sé tinh dé

don bién. Két qua tinh toan cho thdy
‘i chi s6 hiém hoa han han téng hgp

tén thuong

Phan cAp han (weight) va
phén cum (rating)

(DHI) dugc xac dinh lién tuc theo
thang trong giai doan 1980-2023,

‘ phan anh day du sy bién dong theo

T"'“ﬂt%ﬁ“d“s““‘“"!] thoi gian ciing nhu kha niang lan

thurong DVI

truyén cua han ti khi tugng sang

Hinh 3. S0 do thuc hién ciia nghién ciiu

noéng nghiép va thiy van.

Tu chubi di liéu dai han nay,
nghién ctiu lya chon cac thoi ky mua
can (thang I dén thang IV) ctia bén
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nam dién hinh 1a 2015, 2016, 2019 va 2020 dé phan
tich chi tiét. Py 1a nhiing nim dugc lya chon nham
doi chiéu diéu kién El Nino manh (2015-2016) véi cac
ndm han ché hon (2019-2020). Két qua ban d6 DHI
(Hinh 4) cho thdy trong cdc nam 2015 va 2016, pham
vi va cudng do han téng hgp & muc cao nhdt, dic biét
tai khu vyc trung va ha luu luu vic song Ba. Diéu nay
phan anh su anh hudng ré nét ctia El Nino dén chubi
thiéu hut khi tugng - thay van trong khu vuc. Ngugc
lai, cdc ndm 2019 va 2020 ghi nhan muic hiém hoa han
téng hgp thdp hon, cho thdy su khac biét ro rét vé diéu
kién khi hau gitia cac giai doan.

Trong khi DHI ¢6 su bién dong lén gitia cdc ndm
do chiu tac dong truc tiép cta yéu t6 khi hau, thi DVI
(Hinh 5) lai ¢6 sy 6n dinh hon theo thoi gian. DVI
dugc xac dinh cho tling ndim nghién ctu, phan anh
cac dac diém kinh t€ - xa hoi va kha ning thich tng
von thay déi cham. Két qua cho thdy cac khu vuc cé

HIEM HOA DO HAN HAN LU'U VU'C SONG BA
MUA CAN NAM 2015

Khe

13 7 ik

Py

HIEM HOA DO HAN HAN LU'U VU'C SONG BA
MUA CAN NAM 2016

dén cu dong, co cau kinh té phu thudc nhiéu vao néng
nghiép va ha ting thuy 1gi chua phat trién, dic biét tai
trung du va ha luu, thuong c6 mtic DVI cao hon. biéu
nay cho thay nén tang xa hoi - kinh té€ la mdt tac nhan
quan trong lam gia tang rti ro han han tng hop.

Khi két hgp DHI va DVI, ban d6 rui ro han han
téng hgp DRI (Hinh 6) da dugc xay dung. Két qua cho
théy cdc diém ndng rui ro chu yéu tap trung 6 khu vuc
ha luu, noi viia c6 mtc hiém hoa cao viia c6 tinh dé
bi t6n thuong 16n. Han han tdng hop giai doan 2015-
2016 tap trung manh & cac huyén trung va ha luu, véi
nhiéu khu vic dat muc ruai ro cao. Trong khi d6, giai
doan 2019-2020 rti ro phéan bé rai rac hon, cht yéu
tai mot s6 huyén thuogng luu va trung du, véi miic do
trung binh dén cao.

Nhiing két qua trén cho thdy viéc danh gia rii ro
han hén dya trén cdch tiép cin han tdng hop va cé
tinh dén lan truyén han giup nhén dién dugc day du

hon cac ddc trung cua rii ro so

v6i cac chi s6 don bién. Két qua
ciing phan anh dung tac dong
thuc t€ ctia cac sy kién khi hau
ctic doan nhu El Nino cling nhu
vai tro ctia ndng luc thich tGng
trong quyét dinh mtic d6 rui ro.
:  Véynghiathuctién, ban d6 DRI
cung cdp co s& quan trong cho
viéc xdc dinh cdc khu vuc uu
tién trong quan ly han hén. D&
giam thiéu rui ro, can dong thaoi
trién khai hai nhém giai phap:
tdng cudng giam sat - canh bao
sém nham phét hién kip thoi
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cac dot han trong diéu kién khi
hiu bat thuong, va nang cao
nang luc thich ting thong qua
cai thién co s6 ha tang thuy loi,
ho trg da dang hda sinh ké va
tang kha nédng ti€p can ngudn
nudéc 6 nhiing khu vic c6 muc
DVI cao.

4. KET LUAN

Nghién ctu da phat trién
cach tiép can danh gia rai ro
han hén t6ng hgp cho luu vuc
song Ba, phan anh dong thoi
ba loai han (khi tugng, nong
Hinh 4. Bdn do phan cdp hiém
hoa do han téng hgp nam
2015, 2016, 2019, 2020
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Hinh 5. Bdn d6 phan cdp TDBTT do han tong hgp ndm 2015, 2016, 2019, 2020

nghiép va thiy vdn) va qua trinh lan truyén han. Két qua cho thay rti ro tip
trung chu yéu & khu vuc trung va ha luu, ddc biét nghiém trong trong cac
ndm 2015-2016 va 2019-2020 dudi tic dong cua El Nino. Diéu nay khing
dinh vai tro két hop ctia diéu kién khi hiu va nang luc thich Gng trong quyét
dinh rti ro han hén.

Tinh méi cua nghién ctu la viéc ting dung khung danh gid rai ro dua
trén han tdng hop c6 xét dén tinh chubi va lan truyén, cho phép nhén dién
16 “di€ém ndng” rui ro va cung cép bang ching thuc tién phuc vu quan ly.
Tuy nhién, nghién ctiu van con han ché khi chua xem xét kich ban tuong lai
va chua tich hgp day du cac yéu t6 thé ché - xa hdi vao bd chi s6 dé bi tén
thuong. Trong tuong lai, cAn m& rong phan tich sang cac kich ban bién déi
khi hu, dong thoi phat trién cdc b chi s6 thich ting giau tinh dong hon dé
ning cao do tin cdy va kha nang ting dung két qua trong quan ly han han.

Pong gop clia tac gia: Xay dung y tudng, Phuong phap nghién ctiu, Phan
tich két qua va Viét ban thdo bai bao: D6 Thi Ngoc Bich; Tinh todn: Hoang
Thi Thao, Nguyén Thanh Long, Nguyén Hoang Bach; Xt ly s6 liéu: Lé Van
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tai khoa hoc cong nghé cdp bo
“Nghién ctu danh gida rui ro
han téng hgp nham bdo dam
an ninh nguoén nudc trén cdc
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TNMT.2024.02.06 do  Vién
Khoa hoc tai nguyén nudc chil
tri thiic hién.

Léi cam doan: Tap thé tdic
gid cam doan bai bdo nay la cong
trinh nghién citu ciia minh, chua
tiing cong bo trudc do, khéng sao
chép, dao van; khong ¢ su tranh
chdp lgi ich trong nhém tdc gidm

TAI LIEU THAM KHAO

1. ESA. (2017). Land Cover
CCI  Product User Guide
Version 2. Tech. Rep. maps.
elie.ucl.ac.be/CCI/viewer/
download/ESACCI-LC-Ph2-
PUGv2_2.0.pdf

2. Fischer, G., Nachtergaele,
E, Prieler, S., Velthuizen, H.
T. van, Verelst, L., & Wiberg,
D.  (2008). Global Agro-
ecological ~Zones  Assessment
for Agriculture (GAEZ 2008).
IIASA, Laxenburg, Austria and
FAO, Rome, Italy.

3. Hersbach, H., Bell, B,
Berrisford, P, Biavati, G,
Horanyi, A., Muifioz Sabater,
., Nicolas, J., Peubey, C., Radu,
R., Rozum, I, Schepers, D.,
Simmons, A., Soci, C., Dee,
D., & Thépaut, J.-N. (2023).
ERA5 monthly averaged data
on single levels from 1940 to
present.  Copernicus  Climate
Change Service (C3S) Climate
Data Store (CDS). https://doi.
0rg/10.24381/cds.f17050d7.

4. Huong, H. T. L., Hién, N. X.,

CHUYEN BE 11I/2025 | TAP CHi MOI TRUONG | 27



NGHIEN CUU

HIEM HOA DO HAN HAN LUU VU'C SONG BA HIEM HOA DO HAN HAN LUU VU'C SONG BA
MUA CAN NAM 2015 MUA CAN NAM 2016

<<<<<< o 100 aseE

{

e — — 1
mses 120 18

108
e — T
0 3125 1

HIEM HQA DO HAN HAN LUU VIJC SONG BA HIEM HOA DO HAN HAN LUU VIPC SONG BA
MUA CAN NAM 2019 MUA CAN NAM 2020

sovaree

ToaraEE rosurve

worwae

Hinh 6. Bdn d6 phan cdp rii ro do han tong hgp ndm 2015, 2016, 2019,
2020

Thanh, N. T, & Lan, N. T. (2020). Ddnh gid rui ro han hdn cho khu viic
Trung Trung Bo. Tap Chi Khoa Hoc va Céng Nghé Viét Nam, 62(11), 17-
21. https://doi.org/10.36335/vnjhm.2020(719).38-51.

5. Iyengar, N. S., & Sudarshan, P. (1982). A Method of Classifying Regions
from Multivariate Data. Economic and Political Weekly, 17(51), 2047~
2052. http://www.jstor.org/stable/4371674.

6. JAXA EORC. (2023). ALOS Global Digital Surface Model “ALOS World
3D - 30m” (AW3D30) Version 4.0. https://www.eorc.jaxa.jp/ALOS/en/
aw3d30/data/index.htm

7. Kim, H., Park, J., Yoo, J., & Kim, T.-W. (2015). Assessment of drought
hazard, vulnerability, and risk: A case study for administrative districts in
South Korea. Journal of Hydro-Environment Research, 9(1), 28-35. https://
doi.org/https://doi.org/10.1016/j.jher.2013.07.003.

8.Long V.D,,&Trang N. T. T. (2020). Danhgidnguy cortiirodohanhdnphucvuphdt
trién kinh t€ xa hoi cho khu viic Tay Nguyén. Vietnam Journal of Hydrometeorology,
711(3), 25-38. https://doi.org/10.36335/vnjhm.2020(711).25-38.

28 | TAP CHi MOI TRUGONG | CHUYEN DE I1l/2025

e

9. Nguyen-Xuan, T, Ngo-Duc,
T, Kamimera, H., Trinh-Tuan,
L., Matsumoto, ], Inoue, T,
& Phan-Van, T. (2016). 'The
Vietnam  Gridded  Precipitation
(VnGP) Dataset:  Construction
and Validation. SOLA, 12(0),
291-296. https://doi.org/10.2151/
SOLA.2016-057.

10. Rajsekhar, D., Singh, V. P, &
Mishra, A. K. (2015). Integrated
drought causality, hazard, and
vulnerability assessment for future
socioeconomic  scenarios:  An
information  theory perspective.
Journal of Geophysical Research:
Atmospheres,  120(13),  6346-
6378.  https://doi.org/https://doi.
0rg/10.1002/2014]D022670

11. Tudn, L. V,, Thang, V. V., Trong,
T. D, Nghia, T. T, & Thuy, T. T. T.
(2019). Ddnh gid rii ro han hdn
khu viic Nam B¢. Tap Chi Khoa
Hoc Bién Doi Khi Hau, 11.

12. Wang, R., Zhang, ], Guo, E.,
Alu, S., Li, D., Ha, S., & Dong, Z.
(2019). Integrated drought risk
assessment of multi-hazard-affected
bodies based on copulas in the
Taoerhe Basin, China. Theoretical
and Applied Climatology, 135(1),
577-592.  https://doi.org/10.1007/
s00704-018-2374-z

13. Wilhite, D. (2000). Drought as
a Natural Hazard: Concepts and
Definitions. Drought: A Global
Assessment, 1, 3-18.

14. Wilhite, D. A. (1993). The
Enigma of Drought. In D. A.
Wilhite (Ed.), Drought Assessment,
Management,  and  Planning:
Theory and Case Studies (pp.
3-15). Springer US. https://doi.
0rg/10.1007/978-1-4615-3224-8_1.
15. Wu, R., Zhang, J., Bao, Y., & Guo,
E. (2019). Run Theory and Copula-
Based Drought Risk Analysis for
Songnen Grassland in Northeastern
China. In Sustainability (Vol. 11,
Issue 21). https://doi.org/10.3390/
sull216032.



