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Tém tat: Tinh todn cin bang nude la nhiém vu vé cing quan trong trong quy hoach phdt trién
bén vitng ciia khu vue. Viéc tim ra dwoc mot mé hinh quan Iy tai nguyén nwde hiéu qud luén la mot
chii dé khé, hap dan cdc nha khoa hoc thiy loi. Muc dich chinh cia nghién civru ndy la két hop cdc
phan mém SWAT, CROPWAT va WEAP thanh mét céng cu tinh todn can bang nuée hoan chinh cho
luew viee Sesan, Tay Nguyén. M6 hinh SWAT sé dweoe sir dung dé xdc dinh tiém ndng ciia nguon nwée
mdt, CROPWAT sé duwoc ding dé tinh todn nhu cau nuée cho néng nghiép, trong khi mé hinh WEAP
€ phdn bé nguon mede ndy cho cdc doi twong sir dung khdc nhau. Két qua cho thdy mdc di trong
nam 2015 - 2016 Sesan la leu viee ¢6 tiém ning nwée I6n, nhieng tinh trang thiéu mede nghiém trong
van xay ra tai mot $6 noi.
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1. Mé dau

Van dé quan 1y tai nguyén nude hiéu qua ludn
phan anh duoc dong thoi hai hé thong chinh, chi
phdi birc tranh tai nguyén nude cia luu vuc. Do
1 hé théng thity vin mdi trudng bao gdom cac
thanh phan ty nhién nhu thoi tiét, dia hinh, tham
phu, nudc mat, nudc ngém, dat, chat lugng
nudc. .. va hé thong quan 1y kinh té, xa hoi, duoc
van hanh chu yéu dya trén nhu cau su dung nudc
ctia con ngudi. Poi v6i hé thdng thir nhat, ta phai
nim rd céc co ché hoat dong cua cac hién tuong
thuy van tu nhién trudc khi cé sy Xuét hién cua
hé théng cong trinh quan Iy nudc. Cac co ché
nay co6 thé duoc mo ta nhd cac mé hinh thiy van,
moé phong cac qua trinh vat Iy nhu mua, béc hoi,
chay mat, thim... C6 thé ké dén mot s mo hinh
tiéu biéu sau: Hydrological Simulation Program
- Fortran (HSFP) ctia Cuyc khéo sat dia chat Hoa
Ky (USGS) va Co quan bao v¢€ moi sinh Hoa Ky
(EPA), Soil Water Assessment Tool (SWAT) cua
Bd Nong nghiép Hoa Ky (USDA) va Trung tam
nghién ctru nong nghiép thudc Pai hoc Texas
A&M, Hoa Ky. Trong cac mo6 hinh thuy van
trén, mo hinh ban phan b6 SWAT ngay cang
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dugc str dung phc”; bién bai tinh tién dung va hi¢u
qua. Dbi v6i hé thong thtr hai, voi nhiém vu
chinh 1a phan b mot cach hop 1y ngudn nudc,
ddc bi¢t 1a trong nhiing truong hop cd su xung
dot vé loi ich sur dung nudc, hé théng nay quyét
dinh luong nude duoc trit lai, phan phdi va van
chuyén & trong hodc ra ngoai luu vuc. Hé thong
ra quyét dinh nay c6 thé duoc md phong nhd su
trg gitip ctia cac phan mém pho bién nhu MIKE
Basin cua Vién thuy luc BDan Mach (DHI) hay
WEAP cutia vién moi truong Stockholm. Trong
cac mo hinh trén, WEAP duoc danh gia 1a mot
cong cu toan di€n va dé su dung, c6 kha nang ap
dung cho mdt luu vuc don 1¢ hay hé théng cac
Iwu vue, dic biét rat hiéu qua khi giai quyét bai
toan bao ton nguén nuoc hay xac dinh tha ty vu
tién phan bo ngudn nudc.

WEAP di duoc ap dung thanh cong tai rat
nhiéu noi trén thé gisi ([1], [2], [3]). Tuy nhién,
viéc tinh toan cac nhu cau nude ciing nhu tiém
nang nudc trong WEAP con han ché ([4]), diéu
d6 doi hoi can két hop cac cong cu khac thanh
mot bd cong cu hoan thi¢n hon.

Luu vuc Sesan c¢6 dién tich 11.500 km? duoc
tao thanh boi hai nhanh song chinh la Pak Bla va
Krong Poko. Luu vyc Sesan dugc danh gia la co6
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ngudn tai nguyén nude doi dao véi lwong mua
trung binh nam do dugc tai tram Kon Tum la
1,809 mm va modul dong chay nam dat khoang
35.6 1/s.km?. Tiém ning thuy dién trén luu vuc
song Sesan la rat 16n. Co thé ké dén rat nhiéu
cong trinh thuy dién 16n nhu Play Krong, laly
hay Sesan 3... Tuy nhién viéc xuét hién cac dap
thily dién nay ciing gay nhiéu hé Iuy tiéu cuc vé
moi truong cling nhu sy xung dot 191 ich trong st
dung nudc voi cong ddng dan cu ¢ ha luu. Ngoai
ra, trong nhitng nam gan day, dudi anh huéng
cua cac hién tugng thoi tiét cuc doan, tin suét
xuat hién cac dot han han nghiém trong ngiy
cang lon. Do vay vi¢c tim ra mot phuong phap
tinh toan cin bang nudc hop 1y, dam bao an ninh
ngudn nudc tai luu vuc nay 1 rat can thiét.
Muc tiéu chinh ctia nghién ctru nay 1a két hop
cac mo hinh thanh mdt cong cu tinh toan can
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bang nudc hoan chinh cho lwu vuc Sesan, Tay
Nguyén. Luu luong nudc tai diém nit cua tat ca
cac tiéu luu vuce s& duoc xac dinh bé“mg mo6 hinh
SWAT, nhu ciu nuéc duoc xac dinh béng phén
mém CROPWAT, sau d6 cac nhu cau sit dung
nude khac nhau s& duge phan bd bang phan mém
WEAP. Dot han han lich str nam 2015 -2016 s€
duoc lya chon nhu mot ndm dién hinh cho tinh
toan can bang nudc tai day.

2. Phwong phap nghién ctru

So db tinh toan can bang nudc dé xuat duoc
dugc md phong trong hinh 1. Nghién ciru tién
hanh budc dau tién bang viéc thu thap cac dir
liéu lién quan dén tinh toan can bang nudc cho
luu vuc. Sau d6 tiém nang nude va nhu can sir
dung nudce dugce thuc hién song song. Cubi cung
viéc tinh toan can bang nudc s& duoc phan tich
cu thé.

Thu|thép so liéu

Han e nlm 2015 - 2016

Phan tich cin bing mréc

Hinh 1. So do tinh todn cén bang nude

2.1 Tinh todn tiém néng tai nguyén nwéc

Nhu da phan tich ¢ trén, tai nguyén nudce cua
luu vuc song SeSan bao gém tai nguyén nudc
mua va tai nguyén nudc mit. Di voi tai nguyén
nudc mua, nghién ctru st dung sb liéu cua 12
tram mua bao gém: Pik T6, Kon Tum, Dak Mét,
Kon Plong, Dik Glei, Sa thay, An Khé, Ayunpa,
Pleiku, Yaly, Pomoré, Chu Prong dé xay dung
ban dd déng tri mua cho Ivu vuc SeSan. Péi vai
tai nguyén nudc mat, mé hinh SWAT s& phan

chia Sesan thanh 22 tiéu luu vuc va sé tinh toan
luu lwong dong chay dén diém nut cua cac tiéu
luu vuc (Hinh 2). M6 hinh dugc hi€u chinh va
kiém dinh bang sb liéu luu luong thuc do tai
tram Kon Plong va Kon Tum nham dam bao d6
chinh xac cua mo6 hinh.

bia hinh cua khu vyc nghién ctu dugc mo
phong théng qua ban d6 cao do sé - Digital Ele-
vation Map (DEM). Ban d6 duoc sir dung trong
nghién ctru nay la DEM ASTER, d§ phan giai
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30m (Hinh 3a) do Bo Kinh té, Thuong mai va
Cong nghi¢p (METT) cua Nhat Ban va Co quan
Hang khong va Khong gian Qudc gia Hoa Ky
(NASA) phéi hop phét trién.

Tinh trang su dung dét luu vuce Sesan duge
khai thac tir ngudn dit liéu mé cua GlobeLand

(Hinh 3b). Vi d6 phan giai 30m GlobeLand30
rat thich hop dé s dung cho mé hinh SWAT.
Trén luu vuc Sesan, dat rung chiém dién tich chu
yéu voi (59,5%), sau do la dat sir dung cho nong
nghiép (37,8%), dién tich chira nudc (1.3%), d6
thi (0,69%).
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Hinh 2. Ban do luu viee Sesan va vi tri cac tram do mua

Mo hinh SWAT ciing yéu cau dir liéu vé két
ciu cac loai dat cling nhu tinh chat Iy hoa cua
ching bao gém kha nang trit nuéc, do dan thuy
luc, mat do dat. Nghién ctru nay su dung dir licu
Harmonized World Soil Database (HWSD). Co
so dir liéu HWSD c6 dinh dang raster, d§ phan
giai 30 arc-second, tap hop hon 16,000 don vi
dat khac nhau 13 két qua qua trinh hop tac cta

nhiéu t6 chuc trén toan thé gii bao gdm ca T
chitc Nong Luong Thé giéi FAO-UNESCO
(FAO, 1971-1981) (Hinh 3c¢). Qua phan tich dir
liéu ban dd cho thay cac loai dat Fluvisols,
Acrisols va Ferralsols chiém vi tri chu yéu trén
khu vuc Sesan. Théng ké vé cac loai dat va cac
tinh chét cua chung dugc tom tat tai bang 1.

Hinh 3. Dit liéu dau vao: (a) Pia hinh, (b) Sir dung dat va (c) Thé nhudng ciia mé hinh SWAT

TAP CHi KHi TUQNG THUY VAN

S thang 06- 2017



Nghién ctru nay sir dung sb liéu khi tuong
thuy van theo ngay dugc thu thap tai cac tram
Dak To, Kon Tum, Dak Mot, Kon Plong, Dak
Glei, Sa Thay, An khe, Ayunpa, Pleiku, Yaly,
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Pomore, Chuprong lam s lidu dau vao cho mo
hinh SWAT. Luu lugng dong chay thuc do tai
tram Konplong va Kon tum dugc st dung dé so
sanh v6i1 voi luu lugng mo phong.

Bdng 1. Théng ké tén va thong sé ciia cdc logi dat khu viee Sesan

Do dan thity hre bao Khi niing trir

Loai dit Loai dit hoa, Ks (cm/s) nwéc cia dat r
cm/sec) (mm/mm)
Ferrlic Acrisols Dat xam feralit 2.88E-04 0.113
Humic Acrisols Dat x4m mun 2.11E-04 0.065
Humic Ferralsols ~ Dat mun vang do 3.68E-04 0.160
Rhodic Ferralsols D?:lt nau do . 4.14E-04 0.155
Cambic Fluvisols DAt Phil sa c6 tang 3.68E-04 0.160
dom ri .
Haplic Andosols bat da bot dien hinh 1.94E-04 0.107
Dystric Fluvisols ~ Dat phu sa chua 2.70E-04 0.161
Dystric Gleysols  Dét gley chua 3.91E-04 0.158
Umbric Gleysols  Pét gley mun it chua 4.57E-04 0.160

Qua trinh hiéu chinh va kiém dinh mé hinh
duoc thuc hién béng cach su dung cac h¢ sb xé4c
dinh R2, chi s6 hiéu qua Nash. Cong thirc tinh
toan cac hé sb nay dugc thé hién qua céac cong
thure sau:

2:1:1 (Xobs,i - Xobs) ’ (Xsim,i B X:im)

= ( —— =
\/Z i=1 (Xobs,i - Xobs )2 ’ z[:1 (Xsim,i - Xs‘im

Z:’:l (Xobs,i - Xsim,i )2
2:1:1 (Xobs,i - m)z

RZ

) (1
: (1)

NASH =1- )

Trong d6: Xobsi la gia tri thuc do, X ,, 1a gia
tri thyc do trung binh, Xsimi 1 gia tri m6 phong,
Xsim 12 gid tri mo phong trung binh, # 1a s6 lugng
gia tri tinh todn. Theo Moriasi va nnk 2007 [5]
Chét lugng mé phong duoc chia lam 4 cip do
(Bang 2). V&i R? <0, chit lwong mo phong
khong dat yéu cau, véi R? =1 chit lugng mo
phong 13 hoan hao. Pdi véi md phong dong chay,
gia tri R2>0.5 duoc coi la dat yéu cau [6]

Bang 2. Khodng gid tri Nash va chdt lieong mé phong

Nash 0.75<Nash<1 0.65<Nash<0.75 0.5<Nash<0.65 Nash<0.5
C}iat 17u'qng Tét Tét Dat Khong dat
mo phdéng

2.2 Tinh todn nhu cdu sir dung nwéc

Trong nghién ctru nay, viéc tinh toan can bang
nudc s& tp trung cung cip cho nhimng nhu cau sir
dung nudc chinh bao gdm: nude cho sinh hoat,
chan nuoi, thuy san, cong nghi¢p, cling nhu nong
nghiép. P6i voi cac nganh ngoai nong nghiép,
viée xac dinh nhu cau nude s& dugc tinh toan dua
trén s6 liéu thong ké trong nién giam thong ké
cua 2 tinh Kon Tum va Gia Lai [7], [8] cling nhu
céc tiéu chuén su dung nudc hién hanh cta Viét
Nam [9], [10], [11]. Nhu cau sir dung nudc cia
cac nganh kinh t& nay dugc coi khong doi theo

thoi gian. Mat khac, ddi voi nganh néng nghiép,
nhu cau st dung nudc s€ dugce tinh toan dya trén
phan mém Cropwat. Nhu cau nay s& duoc phan
chia cho ca cdy trong va cdy cong nghiép ciing
nhu cay lau nam va cay hang nam. Véi cach
phan chia nay nhu cau sir dung nude s& duge tinh
toan mot cach chi tiét hon, sat véi thuc t& hon.
Dau vao ciia mé hinh Cropwat bao gém céc sb
lidu khi twong, loai dét, thoi vu ciy trong, hé sd
tudi. Téng hop sb lidu dau vao cia mo hinh
Cropwat duoc tong két ¢ bang 3 va 4 dudi day:

TAP CHI KHi TUQONG THUY VAN
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Bdng 3. 86 liéu dau vao cho mé hinh Cropwat

Loai so liéu So li¢u chi tiet Nguon

, Mua, gi6, do am, s gid nang nam Céc tram khi tugng thuy van trong
Khi tugng 2015 - 2016 ving
bat Bén d6 thd nhudng B0 tai nguyén mdi trudng

Thoi vy cay trong loai cay trong

Hé s6 tudi

Thoi gian gieo tréng, thu hoach cua cac

Hé 6 tudi cim céc loai cay trong

Khéo sat tir dia phuong
FAO [12]

Bang 4. Dién tich cdy hang nam va lau nam cua khu viec nghién curu

Cay hang nam (103 ha)
Pia phwong Luaa Dong Luaa He A Khoai < ,
Xuén Thu Ngo Lang San Mia

Kon Tum 7.6 16.8 6.4 0.1 39.5 1.8
Gia Lai 26.3 48.9 51.6 1.7 63.7 38.5

. Cay lau nam (103 ha)
Dia ph

. Ca phé Tiéu Caosu Didu Cayan  Ché
Kon Tum 15.265 0.146 74776 0.215 2.516 0.072
Gia Lai 79.7 14.5 102.6 17.2 4.3 0.9

2.3 Tinh todn cén bang nwéc nwéc, mo hinh
WEAP

Viéc tinh toan can béng nude sé duoc tién
hanh cho toan bo 22 tiéu luu vuc bang mé hinh
WEAP. Trong tinh toan can bang nudc, sy xudt
hién cua cac hd chira dong mot vai trd vo cung
quan trong. Trén luu vuc Sesan, s luong ho chira
1a rat 16n, nham han ché khdi lugng thong tin can

thu thap, nghién ctu chi tap trung mo phong hé
thong 13 ho chua c6 dung tich trén 3 tridu m3. Chi
tiét cac thong tin cua hé thong hd chua trén luu
vuc song SeSan duogc tom tit trong bang 5. Dic
biét nghién ctru luén bam sat quy trinh van hanh
lién ho chira trén luu vuc song Se San theo quyét
dinh 1182/Qb-TTg cua thu tuéng chinh phu [13].
Vi tri cac hd chira thé hién trén hinh 2.

Bdng 5. Danh sdach va théng tin chi tiét cac ho chira leu viee Sesan

Dung tich (10°m®) Muc dich hd chira
ST HO chira Dung tich Dung tich Dungtich  Phat Cip nuée Phong Di).n g cl}éy
T A X - I néng nghiép, - moi truong
siéu cao chet hiru ich dién sinh hoat I
1 Thuong Kon 15845 42.46 115.99 X X X
2 PikYén 6.57 0.22 6.34 X
3 DPikLoh 15.94 1.28 14.66 X
4  Pik Uy 33.00 3.83 29.18 X
5  DPikKal 0.71 2.49 X
6  Tan Son 5.28 0.31 497 X
7  Yaly 1,307 528 779 X X X
8  Pley Krong 1,244.87 100.65 1,144.22 X X X
9 SeSan4 1,079.13 629.14 449.99 X X X
10  Se San4a 13.13 5.74 7.40 X X
11 Bién HO 41.50 1.50 40.00
12 SeSan 3 102.00 82.90 19.10 X X X
13 SeSan 3a 80.60 X

Trong mo6 hinh WEAP vi¢c xac dinh thtr ty
wu tién cua cac ddi tuong st dung nudc anh
huong rat 1on dén két qua tinh toan. Thong
thuong nhu cAu nudc sinh hoat cho toan bo dan
cu & cac tiéu luu vuc s& duoc dit & vi tri hang
dau. Tuy nhién trong thyuc té, cac dbi tuong sir
dung nudc ¢ thugng Iuu khi s€ khong quan tam
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dén cac d6i tugng su dung nudc ¢ ha luu. Pé c6
thé mo phong sat vdi thuc té sir dung nudc, thu
tur uu tién cung cip nudce trong nghién ciru nay sé
duogc xac dinh dia trén hai nguyén tic sau: 1) Uu
tién duoc sap xép giam dan tir thuong luu t6i ha
lwu dbi véi cap d6 tiéu luu vire, 2) Trong mdi tiéu
luu vyce thtr ty wu tién giam dan theo tht tu: sinh
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hoat, chan nuoi, cong nghi¢p, thuy san, cay cong
nghiép va cdy hang nam. Quy tic ndy ciing da
dugc Arranz va McCartney (2007) [14] ap dung
va tinh toan can bang nudc thanh cong cho luu
vuc Olifants, Nam Phi.

3. Két qua va thio luin

3.1 Tiém néing nwéc khu vwe Sesan
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Bang 6 tong két cac tham sb chinh va xép
hang d6 nhay cua cac yéu tb anh huong dén dong
chay luu vuc Sesan. C6 thé thdy cac thong sd
lién quan dén nuéc ngam nhu ALPHA BF,
GW _DELAY va QWOMIN 1a nhing tham s6 ¢
d6 nhay cao anh huéng manh dén dong chay
luu vuc.

Bdng 6. Céc tham sé ding trong hiéu chinh mé hinh SWAT

Xép ) Gisi
hang do Tham so Pinh nghia
han
nhay ’
1 SOL_AWC (mm/mm) Kha dng ohira nude cua dat 0.1-0.4
2 QWQMIN (mm) Gi6i han c6 dong chay bd cap 500-800
3 ALPHA_BF (days) Hé 6 triét giam dong chay ngdm 0.01 —
4 SOL_K (mm/hr) Do dan thuy luc cta dat khi bio hoa 15-50
5 ESCO Heé s6 boc hoi 0.1-0.9
6 REVAPMIN (mm) Gi6i han bdc hoi thyc vat 300-500
7 R RCHRG Heé s6 bd cap nudc ngam tang sau 0.05-0.4
8 CN2 Heé s sir dung dat cho vung khi hau 2 50-60
9 GW_DELAY (days) Thoi gian tré dong chay ngam 31-51
10 GW REVAP Hé s6 bdc hoi thyc vat 0.02-0.2
Bang 7. Két qua hiéu chinh va kiém dinh mé hinh
R’ Nash
Tram = ; X - = . X ;
: Hiéu chinh Kiém dinh Hiéu chinh Kiém dinh
Kon Plong 0.73 0.78 0.75 0.78
Kon Tum 0.86 0.74 0.84 0.70

Hinh 4 so sanh két qua mo phong luu luong
bang md hinh SWAT va luu lugng thyc do tai hai
tram thuy van Konplong tir nam 1997 - 2010 va
Kon Tum tir nim 2000 - 2011. C6 thé thiy co sy
tuong dong 16n gitra két qua mo phong va thuc
do ca vé pha va do 1on. BO thong sé ciia mé hinh
sau do6 duoc stir dung dé kiém dinh m6 hinh vao

nim 2015 - 2016 (Hinh 5). C6 thé thdy chat
lugng mo phong cua md hinh nghién ctru & muc
rat tot (Bang 7), do d6 bo thong sd ctia md hinh
1a pht hop va c6 thé sir dung dé mé phong dong
chay tai luu vuc Sesan. B9 thong s6 voi khoang
gi4 tri phit hop duoc thé hién tai bang 6.
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- " i "
T v T
i o T
s @ f o ET]
g M - " .é i -l o 3
5w m
Qe Qb
[ T mi I W i ]Hn!
CFR T (G ) 15 6 Y I N Qmi phiag H in { i reess Qmipbing i
3 " i " { mag
2
0 0 N £ A MO WA i
2 mph 4N S
. /s Y I . gl s
Mipld helf S Aglf Sedi Oalf Feeld Deld i Bels Meeld dprld Myl hedd LHE pld Sed G2l Sedi Dol dmdd Rbd Meed Mgl
T Pl (L vooe Sewcm} WA Hoa Tum (L wrcliar) Nl

Hinh 5. Dong chay tinh todn va thie do khi kiém dinh mé hinh
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Hinh 6. a) Ban do ddang tri mwa va b) ban do tiem nang nuwdc mdt lieu viee Sesan

Ban d6 dang tri mwa ndm 2015 - 2016 dugc
thé hién qua hinh 6a. Ban dd cho thdy luong mua
16n tap trung & 2 khu vuc Béc va Dong Nam
Sesan bao gdm khu vuc Dak Glei va Pleiku voi
luong mua xap xi 1500 mm nim. Khu vyc trung
tam Sesan ¢ lugng mua it hon ¢4, dién hinh tai
Konplong va Dak To xap xi 1150 mm. Tai Kon
Tum lugng mua nam 2015/2016 dao dong trong
khoang 1300 mm, thap hon rat nhiéu so véi
lwong mua trung binh nhiéu nim 1850 mm, bao
hiéu cho mot nam kho han ki luc tai luu vuc
Sesan.

Tiém ning nudc mat luu vuc Sesan va modun
dong chay nam tai 22 tiéu luu vuc duoc thé hién
qua hinh 6b. C6 thé thiy ban do tiém ning nudc
thé hién rd sy twong dong véi ban do ding tri
mua. Dak Glei va Pleiku 1a 2 khu vuc c6 tiém

nang nudc mat 1é6n véi modul dong chdy nam
2015 - 2016 khoang 30 - 32 1/s/km?, trong khi d6
nhanh séng Dak Bla cho thay han ché vé tiém
ning nudc mit véi modul dong chay xép xi
16 - 18 1/s/km*

3.2 Ddanh gida nhu cdu sir dung nuoc

Béng 8 va hinh 8a tong hop nhu cau st dung
nudc cua cac nganh kinh té qubc dan trén luu
vuc song SeSan. Cac nhu cau nay da duoc tinh
toan chi tiét va chuyén sang don vi tiéu luu vuc.
C6 thé thiy rang trong cac linh vuc st dung nude
thi nong nghiép chiém ty trong 16n nhat véi xap
xi 91%. Mt mat khac, nhu cau st dung nudéc lai
phan bd khong déu theo thoi gian. Hinh 7 1a mot
vi du dién hinh mé ta phan bé nhu cu nude cho
ndng nghiép tai 3 tiéu luu SS12, 19, 20.
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Hinh 7. Nhu cau sir dung nwéce theo thoi gian tai nhitng tiéu heu viee dién hinh
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3.3 Tinh todn cén bang nuéc

Bang 9 va hinh 8b d3 tong két duogc tinh trang
thiéu nudc trén luu vuc séng SeSan trong nim
2015 - 2016. Hién tuong thiéu nudc xay ra chu
yéu tai tiéu luu vuc SS16, 20 va 22 & cac huyén
Ia Grai, Pleiku, Dak Doa va Chu Pah noi c6 dién
tich cay nong nghiép 16n. Tong luwong nude thiéu
trén toan bo luu vuc khoang 25.19 triéu m3. Mic
du tiém ning tai nguyén nudc & Tay Nguyén la

BAI BAO KHOA HQC

khong nhé so véi nhu ciu sit dung nudc, tuy
nhién hién tuwong thiéu nudc van xay ra. Piéu
nay c6 thé giai thich do su phan bb khong déu
theo thoi gian cua ngudn nudc mua (Bang 8).
Luong mua 16n thuong tap trung vao thang 6, 7,
8 va 9 tuy nhién thoi ky dung nudc, dac biét cho
nong nghiép lai tap trung vao thang 1, 2 va 3 thoi
ky cubi mua kiét khi ma lwu vuc Sesan gan nhu
khong c6 mua

Bdng 8. Két qua phdn bé liwong mua theo thang

Thang 5 6 7 8 9 10 11 12 1 2 3 4
Tai nguyén nu6c mua (mm) 117 215 229 229 214 137 69 5 6 1 1 52
Bdng 9. Két qua tinh todn can bang nwée leu viee SeSan nam 15/16 (triéu m?)
Tidu Tidm niing Nhu ciu sir dung nwéc Tinh
STT luu nuwéce mit Sinh Cong Chin  Thay Noéng 2 trang
vue hoat nghiép nudi sén nghiép Tong th“f_u
nwoc
1 SS01 629 0.36 0.19 0.29 0.34 14.28 15.46 0.00
2 SS02 320 0.24 0.12 0.14 0.26 4.71 5.48 0.00
3 SS03 611 0.55 0.26 0.30 1.06 19.00 21.17 0.00
4 SS04 1204 0.65 0.26 0.23 2.62 19.18 22.93 0.00
5 SS05 1774 0.83 0.38 0.42 1.73 42.17 45.53 0.00
6 SS06 203 0.12 0.07 0.18 0.09 6.00 6.46 -0.77
7 SS07 191 0.15 0.07 0.12 0.26 5.73 6.33 -0.26
8 SS08 402 0.65 0.27 0.24 2.60 341 7.18 0.00
9 SS09 4313 0.69 0.37 0.28 0.65 39.80 41.79 0.00
10 SS10 31 0.43 0.19 0.15 0.99 4.13 5.88 0.00
11 SS11 342 0.15 0.07 0.12 0.26 10.87 11.47 -0.20
12 SS12 4297 1.95 0.64 0.48 1.54 59.46 64.07 0.00
13 SS13 687 0.74 0.43 0.39 1.52 39.25 42.33 0.00
14 SS14 399 0.32 0.15 0.15 0.76 2.29 3.68 0.00
15 SS15 4601 0.69 0.37 0.28 0.65 27.97 29.96 -0.19
16 SS16 378 1.22 0.60 0.41 1.26 18.94 22.43 -4.06
17 SS17 400 0.03 0.02 0.02 0.12 0.08 0.27 0.00
18 SS18 4943 0.54 0.34 0.22 0.18 35.18 36.46 -0.25
19 SS19 299 0.51 0.32 0.20 0.07 43.31 44.40 0.00
20 SS20 388 2.98 1.13 0.55 1.26 53.11 59.02 -7.78
21 SS21 5826 0.91 0.55 0.58 0.12 34.77 36.93 0.00
22 SS22 153 2.89 1.08 0.48 0.07 3491 39.43 -11.67
Luu vuce SeSan 5826 17.59 7.89 6.23 18.40 518.54 568.66  -25.19
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Hinh 8. Két qua tinh todn a) nhu cau nde va b) tinh trang thiéu nwée khu vee SeSan nam
2015-2016

4. Két luan va kién nghi

Nghién ctru di két hop thanh cong 3 mé hinh
SWAT, CROPWAT va WEAP thanh mot cong cu
hoan chinh dé tinh toan can bang nuéc cho luu
vuc song Sesan Tay Nguyén. Trudc ti€n, mo
hinh SWAT da danh gia thanh cong tiém ning
nude mat tai diém ra coa 22 tiéu luu vuc. Két
qua hi¢u chinh va kiém dinh tai hai tram Konp-
long va Kon tum déu cho két qua rat t6t. Cliing
luc @6 mo6 hinh CROPWAT da xac dinh duoc
nhu cau tudi cho céac loai cay trong, nhu cau nay
1a chii yéu chiém dén hon 91% nhu ciu sir dung
nudc tai day. Viéc phan chia nhu cau tudi cho
cac cady lau nam va cay hang nam lam tang do

chinh xac va chi tiét cuia két qua. Cudi cing mo
hinh WEAP dugc st dung dé phan bd ngudn
nudc cho cac doi tuwong st dung nudc trong luu
vuc. Viéc phan chia thur ty uu tién mot cach hop
1y gitp cho két qua phan bd ngudn nudc sat véi
thye té hon. Két qua cho thiy mic du tai nguyén
nudc & Sesan la kha ddi dao nhung su thiéu hut
ngudn nudc van xay ra do nhu cau tudi 1on va
phan b luong mua khong dong déu theo thoi
gian. Sy thiéu hyt ngudn nude nay chi yéu tap
trung ¢ cac luu vue SS16, 20 va 22 tai cac huyén
Ia Grai, Pleiku, Dak Doa va Chu Pah noi ¢6 dién
tich cay nong nghi¢p 16n.
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STUDY ON WATER BALANCE IN SESAN RIVER BASIN
IN ADROUGHT YEAR 2015 - 2016

Tran Kim Chau', Do Xuan Khanh'
'Thuy loi University

Abstract: Water balance study is an extremely important mission in the sustainable development
planning in the regions, especially in places where water source is not adequate to the local water
demand. It is a challenging issue for irrigation scientists to find an effective model for water re-
sources management. The main target of this research is to design a complete tool for water balance
study in Sesan basin (in the Central Highlands) by combining SWAT, CROPWAT and WEAP mod-
els. SWAT is used to identify the surface water potential, CROPWAT is used to calculate the irriga-
tion water demand and WEAP is used to distribute these water sources to different subjects for water
use. The results show that although in the year of 2015 - 2016, Sesan basin has huge water poten-
tial, serious water shortage still occurs.

Keywords: Water balance, Sesan River, SWAT, CROPWAT, WEAP, water shortage, drought.
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