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Tém tit: Han han 1a mot mbi nguy hiém tu nhién phuc tap, dé danh gid muc do han hén da cé
nhiéu cac chi s6 dugc xay dung. Trong nghién ciru nay, dua trén cic qua trinh trao d6i nudc bé
mit, mé hinh Bién thién kha ning thdm (VIC) dugc sir dung dé tinh toan mé phong dién bién do
am tuong dbi cua dat khu vyc tinh Binh Thuan. Két qua nghién ciru cho thdy kha ning xay ra han
han cta luu vye nghién ctru cao, dién bién han han phirc tap, cho théy rd anh huorng cua luong
mua, nhiét do va tham pha dén qué trinh trao doi nudc trong dét, do am dét. Ket qua nghién clru
thé hién mé hinh VIC c6 tinh Gng dung cao, co thé dung 1am co s& dé phat trién cac cong cu dy
béo han han phuc vu 1én ké hoach san xuét ndéng nghiép, quan ly 1ap quy hoach tai nguyén nudc.

Tir khéa: Han han, M6 hinh VIC, P 4m twong ddi cua dét, tinh Binh Thuén.

1. Giéi thiéu chung

Han han xuat hién trén khip thé giéi, dugc
coi 1a mdt trong nhitng tham hoa phuc tap va
kho hiéu trong thién nhién. Han han thuorng xay
ra do mdt hodc nhidu nhan t6, bao gdm sy thiéu
hut mua, lugng bdc hoi 16n va viéc khai thac
qua mirc ngudn tai nguyén nudc. Viée danh gia
tham hoa do han han 1a rat khé thuc hién béi vi
khéng c6 phuong phap cu thé nao dé xac dinh
déy du, rd rang vé dinh lugng va tac dong cua
han han. Hién nay dé danh gia dién bién han
han trén thé gioi da sir dung nhiéu loai chi s6
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khac nhau dé danh gia. Chi s6 PN (Percent of
Normal) la thudc do sy chénh 1éch gitta lugng
mua thue t& R so v6i gid tri trung binh nhiéu
nam R (gia tri chuan). Gia tri chudn c6 thé duoc
tinh cho ting thang, ttng mua hodc tung ndm
va s& dugc xem bang 100%. Chi sb can cén
nuée (K) 1a chi sb thong dung & Viét Nam,
dugc tinh theo cong thirc sau: K=E/R. Trong do:
E la lugng bdc hoi trong khoang thoi gian xac
dinh; R la lugng mua trung binh trong khoang
thoi gian xac dinh.

Viéc xac dinh dién bién do am tuong dbi
clia dat co thé xac dinh bang bién phap do dac
khio sat tryc tiép ngoal thuc dia, nhung bién
phap nay khé kha thi néu mudn thu thap sb liu
chi tiét cho mot dién tich 1on. Tuy nhién, viéc
tmg dung cac mé hinh toan dé mo phong chu
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trinh thiy van cua luu vuc co thé mé phong
duoc dién bién do Am cua dét theo cac thoi
doan khac nhau. M6 hinh thuy van vé su bién
déi kha niang thdm (Variable Infltration
Capacity, VIC) la mft mé hinh mé phong qua
trinh thuy véan luu vuc, thong qua tinh toan trao
d6i nudc va nang luong giita dat va khi quyén,
¢6 tinh toan dén cac dic tinh cta tham phu nhu
ciy cbi, ao hd, loai dat. M6 hinh mé phong céac
dong trao ddi nudc/ning lugng giira dat va khi
quyén tai mdi 6 ludi riéng biét, sau d6 mod dun
dinh tuyén dong chay (routing) s& duoc sir dung
dé tinh toan mo phong dong chay trong timg 6
lu6i dua trén tdng lwong dong chay co so va
dong chay mat.

M6 hinh VIC 1a mé hinh md ngudn mo
duoc xay dung boi Liang va cong su, sau do
dugc nang cip béi Lohmann, gan ddy nhét 1a
Liang & Xie [1]. M6 hinh VIC da dugc hiéu
chinh va ap dung tot & mét sb luu vuc song 16n
trén lanh thd My va trén thé gisi [2]. VIC da
tham gia vao dy an WCRP Lién minh cac dyu an
tham s6 bé mat dit (PILPS) va Hé thong dong
hoa dit lidu dat Bac My (NLDAS) [3]. N6 ciing
d3 duoc danh gia bang cach sir dung cac sb liéu
quan tric d6 am dit tai Hoa Ky [4] va dir liéu
mirc d6 che phu tuyét toan cau [5]. M6 hinh
VIC tai My va Mexico da mg dung dé tinh toan
dir liéu dai han vé dong trén mit dit [6-7]. Céc
tmg dung khac cia VIC c¢6 thé ké dén nhu mé
phong cac thong s6 dong chay va thiy vin cho
muc dich du bao, tinh toan can bﬁng nudc, mod
phong van hanh ho chira, tai tao va phén tich
cac sy kién han han; nghién ctru hién tuong gio
mua Bic My, du bao han han, quan 1y ngudn
nudéc. ..

2. Ly thuyét mé hinh VIC

Mo hinh VIC dugc sir dung dé méd phong
qué trinh thay d6i ddc tinh vat 1y ciia nudc va
ning luong trong dét, tham phu va khong khi
trén bé mit tham phu trong qué trinh di chuyén
cua khong khi. Cac déc tinh cia mo hinh VIC
thé hién trén viéc tinh toan thong qua cac ludi

tinh, voi tham sd khong dong nhét cta tham
thuc vat, cac 16p dat da dia tang khac nhau, bién
thién tham va dong chady phi tuyén tinh. Cac
tinh nang co ban ctia VIC nhu sau:

Mait dét duoc mo6 hinh hoa nhu moét ludi
dién tich 16n (> 1km), moi 6 ludi tinh toan dugc
coi la dong nhat.

Dau vao 1a chudi thoi gian cua cac sb lidu
khi tuong hang ngay (lwong mua, nhi¢t do
khong khi, toc do gid...).

Budc tinh cin bang nudc va ning luong
gitra khi quyén va bé mat dat, dugc md phong
theo budc thoi gian hang ngay.

Nude chi ¢6 thé vao 6 ludi tinh toan thong
qua cac dieu kién dau vao khi tuong.

Céc 6 ludi tinh toan dugec mo phong ddce lap
v6i nhau, va toan bd mé phong dugc chay cho
ting 6 ludi mot cach riéng ré.

So d6 cau trac cia md hinh thay vin VIC
duoc thé hién trong hinh 1.
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Hinh 1. CAu trtc hoat dong md hinh thuy van VIC.
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Nhu thé hién trong hinh 1, khu vuc tinh
toan s€ duoc chia thanh cac 6 ludi riéng biét,
mdi 6 s& chia 1am N+1 16p phu trong d6 N thé
hién sb loai tham thyuc vat khac nhau va l6p
cubi cung n = N+1 1a 16p dat da nén. Ddi véi
mdi tham thuc vat, cac dic diém cua tham thyc
vat, nhu chi sb dién tich 14 (LAI), albedo bé
mat, suc can khi khéng tbi thiéu, stre can kién
trac, chidu dai nham, phan r& trong mdi 16p dat
va chiéu dai thay thé (trong truong hop LAI)
dugc mo ta va gan gia tri. Qua trinh thoat bdc
hoi nuéc duge tinh toan theo phuong trinh
Penman-Monteith. Phia dudi ctia cac lop che
phu 14 16p dat, thong thuong dugc mo ta gf)m
mot 16p tan (canopy) duy nhat va nhiéu 16p dat
khac nhau tuy thugc vao cac s6 liéu dja chat dia
tang ciia khu vuc nghién ciru. Lop tén tiép nhan
nudc mua dya trén cac thong sb tuong tac sinh
quyén khi quyén (BATS) nhu 1a mdt ham cua
LAL T?mg dat dudi cung nhan dugc do am tur
16p gitita thong qua qua trinh thoat nudc trong
luc, dugc diéu chinh theo quan hé Brooks-
Corey 4p dung véi d6 dan thuy lyc khong bao
hoa. Trong md hinh, phan bd d6 am dét, tham,
dong chay gitta cac 16p dit, dong chay bé mit,
va dong chay dud6i mat dat déu duoc tinh toan
cho moi 16p che phu dat tai m01 budc thoi gian.
Sau d6, dbi voi mdi 6 ludi, tong lwong nhiét,
nhiét do bé mit hidu qua, va téng lugng dong
chay bé mat va dong chdy dudi mat duoc tinh
bang cach tong hop cac gia tri trén tat ca cac 6
phu dét vé6i cac trong sb phan doan.

Phuong trinh lién tuc dugc st dung dé can
bang nudc cho md hinh VIC trong timg budc
thoi gian:

05 P—E—-R
ot

Trong d6 dS/dt, P, E, va R 1a sy thay d6i trit
nuéc, lugng mua, su bdc hoi, va dong chay.
Trong budc thoi gian, tit ca cac don vi cua cac
bién trén 12 mm. Trén cac vung thuc vat,
phuong trinh can bang nudc trong 16p tan 1a:

AVA

—=P-E.—-F
ot

Trong do:
Wi; 1a 16p tan cdy chan nudc (mm),

E.: béc hoi tir tan 14 va P, 1a mua vugt tham.

Pé mo phong dong chay, két qua ciia md
hinh VIC (bao gém cac gia tri theo tung budc
thoi gian tai timg 6 ludi) thuong duge xu ly
bang mot mo hinh dinh tuyén riéng (routing)
[8] dua trén 1 ham truyén tai tuyen tinh dé mo
phong dong chay (hinh 2). V& co ban mé hinh
dinh tuyén dong chdy tinh toan thoi gian tap
trung cho dong chay chay téi dau ra ciia mot 6
lugi cing nhu dong chay trong mang ludi song.
Gia thiét rang hau hét luu luong ngang trong 6
ludi déu téi mang kénh trong 6 Iudi trudc khi
no6 di qua bién gidi vao 6 ludi 1an can. Khi nuée
chdy vao kénh muong, né khong chay nguoc
tro lai khoi kénh va do d6 no loai ra khoéi chu
trinh thiy vén cua cac 6 ludi.

Dong chay bé mit va dong chay ngam dugc
tinh toan trong mé hinh VIC tir moi 6 ludi bang
phuong phap don vi thuy van tam giac va sau
do dugc md phong trong kénh muong cho dén
khi t6i diém ra cia mo hinh.

R, = 2L<] Q]

R, = Dong chéy trong bén trong mdi 6 ludi.

Q; = Dong chay tran.

j = Cac budc thoi gian ctia chudi thoi gian
chay ra.

i = Tong sb budc thoi gian trong chudi thoi
gian chay.
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Hinh 2. So d6 mé phoéng tinh toan dong chay.
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3. Lwu vuc nghién ciru
3.1. Khu vuc nghién cuu
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Hinh 3. Ban dd hanh chinh tinh Binh Thuan.

Binh Thuin 1a tinh c6 diy dit bat dau
chuyén huéng tir Nam sang T4y cua phin con
lai ciia Viét Nam trén ban do hinh chit S, c6 toa
d6 dia 1y tir 10°33'42" dén 11°33'18" vi d6 Bic,
tr 107°23'41" dén 108°52'18" kinh d6 Poéng.
Dia hinh Binh Thuin chii yéu 1a d6i nui thap,
dong bang ven bién nho hep, dia hinh hep
ngang kéo theo huéng déng bic - tdy nam.
Véidién tich ty nhién 7.828,4 km® dia hinh
Binh Thuén dugc phan lam 4 ving chinh gém
dat cat va con cat ven bién chiém 18,22%, dong
bang phu sa chiém 9 ,43%, vung ddi go chiém
31,65% va vung nui thap chiém 40,7% dién tich
dAt ty nhién.

Nam trong ving khi hau nhiét doi gi6 mua
can xich dao, nhiéu néng, nhiéu gid, khong c¢o
mua dong va kho han nhét ca nudc. Nhiét do
cao déu, trung binh trong nim 1a 26 — 27°C, d6
am trung binh 75 - 85%, lugng mua trung binh
800 - 2000 mm/nam, phan héa theo mua va khu
vuc theo hudng ting dan vé phia Nam. Khi hau
noi day phén hoa thanh 2 mua ro rét 1a mua
mua va mua kho. Mua mua thuong bét dau tir
thang 5 dén thang 10, mua kho tir thang 11 dén
thang 4 ndm sau. Trén thyc té mia mua chi tap
trung vao 3 thang §, 9 va thang 10, vi vdy mua
kho thuc té thuong kéo dai.

Song ngoi tai Binh Thuén déu thuoc 16p
song c6 chiéu dai ngn, luong nuéc khong didu
hoa, mua mua thi nudc song chdy manh, mua
ning lam song bi khé han. Tinh chung, cic
doan séng qua Binh Thuin co téng chidu dai
663 km, trong d6 c6 song Ca Ty (76 km), song
La Nga (74 km), song Quao (63 km), song
Long Song (43 km), song Phan (40 km), song
Mao (29 km) va song Luy (25 km).

3.2. 86 liéu sir dung trong mé hinh

M6 hinh VIC va md dun Routing dugc ap
dung cho luu vyc tinh Binh Thuan, luu vuc
nghién ctru dugc chia thanh 47 6 ludi vuong voi
kich thudc 6 ludi md phong co ti 1€ 0,125 do
(13,9km). Cac dir liéu vé dat, khi twong, tham
thuc vat dugc luu trit theo tirng 6 ludi riéng biét
trong ting tép tin tham s6 diu vao cho mé hinh
VIC. M6 phong s€ dugc thyc hién doc lap trong
tung 0 ludi, sau do, s€ st dung md hinh dinh
tuyén dong chay dé dién toan chénh léch cao
d6, lwong nuéc dé can bing va dua ra hudng
dong chay gitra cac 0 ludi.

S6 liéu khi tuong dugc st dung trong mo
hinh bao gdm sé liéu thu thap trén dia ban khu
vuc nghién ctru va cac $6 liéu quéc té tal co s&
dir liéu National Climatic Data tai dia chi
ftp://ftp.ncdc.noaa.gov/pub/data/gsod.

Cac sO lidu _mua cling dugc df)ng bd hoa
giita s6 liéu c6 sin tai tram quan trdc Phan Thiét
va cac sb litu quéc t& tai dia chi
http://www.chikyu.ac.jp/precip. Ngoai ra, cac
s6 liéu mua dy bao duge s dung tur nguén
lwong mua wéc tinh cua dy 4n Quan tric lugng
mua nhi¢t déi gitta co quan hang khong vii tru
M§ va co quan thim do vii truy Nhat Ban
TRMM, duoc cong bd va cip nhét lién tuc trén
internet tai dia chi website
http://gdatal.sci.gsfc.nasa.gov/daac/bin/G3/gui.
cgi?instance_id=MODIS DAILY L3.

Trén luu vyc nghién curu, ngoai ) liéu mua
dia phuong, cac $6 ligu tir tram thuy van Ta
Pao, Séng Lily duoc bd sung cho chudi sb liéu
tinh toan.
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Sb lidu vé& cac thong sb 16p dit duoc si
dung tr ngudn cbéng bd sb6 liéu qubc té
Harmonized World Soil Database v 1.2 tai dia
chi http://webarchive.iiasa.ac.at/Research/LUC
va duoc xtr 1y bang coéng cu GIS nhu hinh 4.
Céc thoéng tin dugc thé hién trong ArcGIS
tuong duwong voi viéc Binh Thuan c6 10 loai dat
v6i 20 t6 dat khac nhau, c6 kiéu rung gd 14
rong, kiéu rimg rung 14, kiéu ring hdn giao 14
kim chiém wu thé, kiéu rimg hdn giao va tre nira
thuan loai.

Tap tin huéng dong chay la tdp tin quan
trong dé quyét dinh cho mé hinh dinh tuyén
dong chay tinh toan va dién toan dong chay
trong luu vyc dua trén sy chénh 1éch do cao
gilia cac 6 lugi. DO cao tung 6 ludi dugc trich
xudt tir cac két qua cong bd trong du an “Shuttle
Radar Topography Mission” (STRM DEM) tai
dia chi https://lta.cr.usgs.gov/SRTM1Arc, dugc
xur 1y trong ArcMap nhu trong hinh 5.

Hinh 5. X1t 1y tap tin hudng dong tir ban dd sb d6 cao (DEM).
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Hinh 6. Dong chay binh quan thang md phong va
thuc do tai tram song Ly (1992 -1999).

3.3. Két qua tinh todn mé hinh VIC cho Binh Thugn

Két qua hiéu chinh va kiém dinh mé hinh
cho tinh Binh Thuén.

Céc sb liéu khi twong thay vian dugc thu
thap va bién tap trong md hinh tir nam 1992 dén
nam 2007, trong d6 thoi doan tir nam 1992 dén
nam 1999 dugc st dung dé hiéu chinh va tir
ndam 2000 dén 2007 duoc sir dung dé kiém
dinh. Sé liéu dong chady do dac tai tram song
Lily dugc sir dung dé hiéu chinh kiém dinh mé
hinh dinh tuyén dong chay. Két qua tinh toan
hiéu chinh kiém dinh duoc thé hién so bd trong
hinh 6 va hinh 7.
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Két qua tinh toan luu lugng binh quan ngay
cho thiy duong qua trinh tinh toan twong dbi
phu hop vai thyc do tai tram song Lily, vdi cac
chi s6 NSE la 74%, RE 1a 7,3%.

Két qua tinh toan dong chay tai ctra ra cua
Iuu vuc duoc thé hién ¢ hinh 7, v&i cac chi tiéu
danh gia NSE 1a 67%, RE 1a 6,6%. Nhu vdy co
thé noi qué trinh hi€u chinh va kiém dinh moé
hinh VIC cho khu vuc Binh Thuédn da thu duoc
két qua khd, mo hinh c6 thé ap dung duoc theo
hai chi tiéu danh gia NSE va RE. Bj thong s6
moé hinh (Bang 1) c6 thé sir dung dé tinh toan
dong chay cho khu vuc da chon.
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Hinh 7. Dong chay binh quan thang mé phong va
thuc do tai Binh Thuan (2000 -2007).

Bang 1. Céc thong sb hiéu chinh trong mé hinh VIC

Tham s0 Ponvi Gia tri cua tham so

Y nghia vat Iy ciia cic tham s6

Dm mm/d 4,0 Gia tri dong chay co ban ngay 16n nhat (mm)

Ds 1,0 Phén s6 cua Dm xuét hién dong chay co ban phi tuyén
Phan s6 ctia d6 4m dét 16n nhét trong tang dat thap hon véi

Ws 1,0 dong chay co ban phi tuyén xay ra

d1 m 0,1 Do day ctia 10p dat thir nhat

d2 m 0,4 Do day ciia 16p dat thir hai

d3 m 1.0 Do day cuia 16p dat thir ba

Bi 0,3 Hé sb ctia dudong cong thim

Két qua tinh todn mé phong ctia mo hinh
VIC cho tinh Ninh Thuin bao gém 47 6 luéi
v6i mdi 6 ludi ¢ cac chudi gid tri ngay tir ndm
1992 cho t&i 2007 gdm cac thong sb: Mura, boc
hoi, dong chay mat, dong chay co s, d6 4m 16p
dat thtr 1, do am 16p dat tht 2, do am 1op dat
tha 3, dac trung 16p dat gi0, nhiét do khong
khi, do am tuong dbi, tbc do gid, va bdc hoi
tiém nang. Nhu vdy c6 thé noi cac két qua tinh
toan md hinh da cho ta mot lugng thong tin rat
ddi dao vé& khu vuc nghién ciru. Mot trong
nhitng thé manh cia mé hinh VIC 14 tinh toan
dugc chi tiét d6 4m cia timg 16p dat ciing nhu
kha ning bdc thoat hoi cua cac 16p tham phu.

Nhu da nhic dén & phan dau nghién ciru, c6
rat nhiéu cac chi sb han khac nhau duoc xay
dung dé danh gia céac loai han han khac nhau
nhu han néng nghiép, han thuy van, hay anh
huong cla ban tay con ngudi dén hién trang

han han. Nhom chi s6 don gian nhu chi s6 MI
tinh theo ty 16 muwa va bdc hoi, chi s6 K kho han
cua BO Tai nguyén va MoOi truong tinh toan
theo lugng mua thang va bdc hoi thang, chi s6
RSM tinh toan theo d§ am dat va chi sb SPI
tinh toan theo cac didc trung cua mua [9-11].
Hai chi s6 PN va K duogc ap dung tinh toan thur
nghiém tai diém ctra ra ctia song Lily trén luu
vuc, cac két qua trinh bay trong hinh 8 va 9.

Két qua tinh toan thay r6 kha ning xay ra
han han ciia khu vuc nghién ctru rat cao, dién
bién phirc tap va thay ddi lién tuc timg nam.
Céc chi s cling chi ra 16 cac dot han ning va
rat ning di xay ra trong qua khu. Chi sd PN,
thé hién su bién dong cta lugng mua so voi
lwrong mua binh quan nhiéu nam, cho thiy thoi
gian mua thiéu hut (PN<80) ting dan tir sau dot
han han 1999 cho t6i nay.
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Hinh 8. Dién bién han theo chi s PN (1992 - 2007).
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Hinh 9. Din bién han theo chi s K (1992 — 2007).

Hinh 9 minh hoa két qua tinh toan chi s6 K,
dai dién cho ty 1¢ gilra luong bdc hoi va luong
mua, cho théy tinh hinh han c6 dién bién kéo
thoi gian hon trong cac nam gan ddy nhu nhiing
nam tr sau nam 1999, twong tu nhu két luan
theo tinh toan chi s6 PN. Két qua K dé chi ra
lwong nudc trit trong dat dudi hinh thirc d6 4am
ngdy cang thip, thé hién c6 sy anh huéng manh
clia cac qua trinh trao ddi nudc trong dat, do 4m
dat va anh hudng cua nhiét 4o, tham phi...mot
cach ro rét.
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Hinh 10. Phan b6 d6 4m dét trung binh nhiéu nam.
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Hinh 11. Phan b6 luong péc hoi tiém ning trung
binh nhiéu nam.

Mot trong nhitng kha nang vuot trdi cua
mo hinh VIC nhu da mo ta ¢ trén 1a c6 kha
ning tinh toan nhiéu thong s6 cho timg 6 ludi.
Trong nghién cuu, do dm dit dugc tinh toan
cho 3 16p dit md phong, ban d6 do am trung
binh nhiéu nim dugc thiét lap dé c6 mot cai
nhin tong quat phan bd d6 am dit trén khu vuc
nghién cuu tai hinh 10.

Nhin vao két qua ta co thé thdy phia Bic
ctia tinh trit lugng 4m 16n hon va giam dan
xudng phia nam. Tuong ty nhu viy, mot san
pham khac cta két qua mé hinh VIC 1a ban dd
bbc hoi tiém ning trung binh nhiéu nim ciing
dugc thiét 1ap nhu trong hinh 11. RS rang luong
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bbc hoi tiém ning khu vuc phia Bic kha 16m,
bién dong nhiéu & khoang giira cho dén phia
Nam cua tinh. Két qua nay cing tuong dong
v6i két qua cua phan bd d6 am dat trung binh
nhiéu nam.

4. Két luan

Nhu vy, c6 thé ndi mé hinh VIC da budc
dau mg dung thanh cong d¢é mé phong cic qua
trinh trao d6i ning lwong va do 4m theo timg 6
ludi trén luu vuc tinh Binh Thuén. Dong chay
tinh toan dugc hiéu chinh kiém dinh véi céc sb
liéu thuc do tai tram quan tric thuy van song
Liiy, Binh Thuan khéng dinh d6 chinh xac cua
md hinh. Dya trén cac két qua thu dugc ciia mo
hinh VIC, céc chi s han han khac nhau duoc
tinh toan cho ting 6 ludi. Viéc ung dung céc
két qua dy bao khi tugng ciing nhu dy bao mua
16 rang 1a mot hudéng nghién ctru tiém ning dé
xdy dung cac két qua du bao han han ngin han
cling nhu dai han cho khu vuc nghién cuu, co
tinh thuc té cao. M6 hinh VIC dugc khuyén cao
str dung cho cac luu vuc dién tich 16n, tuy nhién
v6i nghién ctru ndy cho thiy budc ludi cia mod
hinh nhoé (13,9km) 1a hoan toan kha thi véi luu
vuc tinh Binh Thuan, véi dic trung bé _ngang
lwu vie nhé, do déc cao, song ngodi ngan khi
héu nhiét doi. Qua nghién ciru nay cho thdy mo
hinh VIC can dugc xem xét trién khai nghién ctru
nhiéu hon tai cac luu vuc khac dé khang dinh tinh
kha thi ctia md hinh véi diéu kién Viét Nam.
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Application of Variable Infiltration Capacity Model (VIC) for
Calculating Drought Indicators for Binh Thuan Province

Nguyen Quang Hung, Le Duc Khanh, Nguyen Thi Lien

Faculty of Hydro-Meteorology and Oceanography, VNU University of Science,
334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abtract: Drought is a complex natural hazard; so far, there have been several ways to
assess drought levels using different indices. In this study, the Variable Infiltration Capacity
(VIC) model was used to calculate the relative changes of soil moisture in Binh Thuan
province based on surface-subsurface water exchange processes. Model results are then used
to quantify drought indicators for assessment of drought situations in Binh Thuan province.
Modeled results show that drought occurrences in the study basin are high and complicated,
clearly indicating the effect of rainfall, temperature and vegetation cover to water exchange
and soil moisture. This work demonstrates the applicability of VIC model for the
development of drought forecasting tools for agricultur and water resources planning.

Keywords: Drought, VIC model, relative soil humidity, Binh Thuan.



