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Tém tat Nghién ciru tai nguyén nude 6 quy mo luu vuc duoc chap nhan rong rdi nhu phuong
phép tiép cén phu hop dé quan 1y, danh gi4 va mé phong cac ngudn tai nguyén thién nhién. Cing
véi su phét trién cua khoa hoc - ki thuat, cong nghé GIS hd tro cac mé hinh thily vin dua trén co
so vat Iy va phan bd khong gian mé phong chinh xac cac qua trinh thiy van dién ra trén luu vuc va
phan anh sat thuc té cac chirc nang cia hé thong luu vuc song. Trong bdi canh d6, nghién ciru nay
dugc thyuc hién nham mé phong dong chay trén luu vuc song Dak Bla thude phia bic khu vyc Tay
Nguyén sir dung Cong cu Péanh gia Dat va Nudc (Soil and Water Assessment Tool - SWAT) tich
hop véi cong nghé GIS, qua do6 tim hiéu ban chat, , quy ludt cua cac qua trinh thuy van dién ra trén
luu vue. Dé dat duoc muc tidu trén, nghién clru tién hanh thu thap, bién tap co s¢ dir liéu bao gom
dia hinh, su dung dat, thd nhudng va so liéu thoi tiét theo dinh dang chuén cua SWAT trén nén
phan mém ArcGIS. Tlép theo d6, théng qua phin mé rong ArcSWAT chay trén nén ArcGIS, mé
hinh SWAT thyc hién qué trinh phén chia luu vuc thanh cac tiéu luu vuc, cac don vi thiy van, tich
hop cac 16p dir liéu khong gian va thiét 1ap co so dir liéu cho mé hinh. Sau do, cac thong sO clia
mo hinh dugc phan tich, sap hang d) nhay va hiéu chinh thong qua phan mém SWAT - CUP véi
thuat toan SUFI - 2 nhém moé phong t6i wu dong chay trén luu vuc. Thoi gian hiéu chinh duoc
thiét 1ap tir nam 2001 dén 2005, thoi gian kiém dinh tir nam 2006 dén 2011. Dya trén cac chi s6
thong ké, cho thdy két qua mo phong dong chay t6t trong ca hai qué trinh higu chinh va kiém dinh
mo hinh véi hé sO xac dinh R? va chi sb Nash - Sutcliffe déu trén 0,7 tai tram Kon Tum. Két qua
nay cho thiy néu mo hinh SWAT dugc higu chinh t6t s& tré thanh cong cy hd trg hitu ich cho qua
trinh quan ly tai nguyén nudc trén luu vuec.

Tir khéa: Luu luong dong chay, Luu vuc séng Dak Bla, GIS, M6 hinh SWAT.

1. Giéi thiéu

Nudc 13 thanh phan thiét yéu cua sy sdng va
mbi trudng, 1a ngudn tai nguyén thién nhién
dong vai tro quan trong cho sy phat trién kinh té
- x4 hoi, dac biét ¢ nhitng khu vuc dang phai
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d6i mat voi ting trudong dan sb cao, tinh trang
thiéu nudc, thay d6i bat thuong cua lugng mua,
bién dong sir dung dit qua nhanh va sy gia ting
c4c tai bién nhu han han, 1d lut va 6 nhiém mai
truong [1]. Véi vi tri dia 1y nim ¢ dau ngudn
ctia cac hé thong song 10n, nén ngudn nudc mat
trén dia ban tinh Kon Tum rat doi dao, tao diéu
kién thuén loi cho phat trién néng 1am nghiép,
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thity dién noi riéng va kinh té - xd hoi toan tinh
n6i chung. Tuy nhién, do sy phan bb khong déu
vé lugng mua, cing voi d6 1a yéu té dia hinh
phirc tap, bi chia cit nén tai nguyén nudc mit
phan bb khong ddng déu (dong chay giita cac
thang trong nim va giita cac nim véi nhau) dan
dén tinh trang thiéu nudc vao mua kho va thira
nude vao mua kho. Sy phan bd khong déu nay
gy thiét hai khong nho cho san xudt va doi
song nhan déan trong tinh khi thuong xuyén phai
d6i mat voi thién tai 1d lut, han han, v.v... [2].
Chinh vi vay, cong tac quan ly, khai thac va st
dung hiéu qua, bén viing tai nguyén nudc trd
thanh van dé cap bach, mang tinh cdt 13i trong
chién lugc phat trién kinh té - x3 hoi ciia toan
tinh.

Quan 1y tai nguyén nudc chu yéu tiép can
theo quy mo Iuu vuc [3] boi 1€ luu vuc duogce
xem 1a don vi thuy vin co ban c6 thé tién hanh
nghién ctru tinh chat khong dong nhat va phirc
tap cta qua trinh vat 1y va mbi tuong tac giita
dat dai, khi hau va cac hoat dong cua con
ngudi. Cach tiép can nay duogc ap dung dé danh
gia tiém nang va chat lugng nude thong qua cac
mo hinh thiy vin va cac cong cu hd trg nhim
mod phong va du doan do nhay cua luu vuc &
cac quy mo khong gian va thoi gian khac nhau.
Hién nay, c6 rat nhiéu mé hinh thay vin ¢ cap
d6 luu vuc da duoc phat trién [4] nhung su sdn
c6 cua dir li¢u khong gian va thoi gian dang la
kho khan chinh can tré viéc ing dung cac mo
hinh nay, nhat & cac nudc dang phat trién. Tuy
nhién, sy phat trién cua cong nghé GIS da tao
nén dong luc gop phan cai thién, thuc day viéc
ung dung cdc mo hinh nay trén pham vi toan
thé gidi. Cong nghé GIS hd tro cac mod hinh
thily van dya trén co so vat 1y va phan bé khong
gian mo phong chinh x4c cac qua trinh thuy van
dién ra trén luu vyc va phan anh sat thyc té cac
chirc ning cua hé thong luu vuc song [1].

Nghién ctru nay dugc thyc hién nhim muc
tiéu thiét 1ap, hidu chinh mot mé hinh phu hop
cho phép moé phong dong chay trén luu vuc
song Pik Bla, chay qua dia ban hai tinh Kon
Tum va Gia Lai, thugc khu vyc Tay Nguyén
voi do tin cay cao, qua do tim hiéu ban chat,
quy luat clia cic qua trinh thily van dién ra trén
luu vuc cling nhu danh gia d6 nhay cua luu vuc
véi cac hién tugng, rui ro moi truong c6 nguy
co phai d6i mat nhu x6i mon, ngép lut, han han,
6 nhiém, v.v... Bé dat dugc muc tiéu trén, Cong
cu Panh gia Pat va Nudc (Soil and Water
Assessment Tool - SWAT) da duogc lya chon
boi vi day 1a mé hinh thity vin bao gém nhiéu
thanh phan va chirc niang hiru ich cho phép mé
phong can bang nudc va cac qua trinh thay vin
khac nhu chét lugng nudc, bién ddi khi hau,
sinh truéng trudng cdy trong va thuc tién quan
ly déat dai [1] v6i giao dién st dung than thién
[5]. Thém vao do, tinh hi€u qua va do tin cay
ctia md hinh SWAT da duogc khing dinh trong
rit nhidu nghién ctru khac nhau trén toan thé
giéi nén day chinh 1a co hoi dé kiém tra mirc do
phtt hop ctia mé hinh ddi véi luu vuc song Dak
Bla.

Tai Viét Nam, SWAT bét dau du nhép tir
nam 1998. Tu nhiing nghién ctu nho 1¢, rai rac
& mot sd khu vuc ban dau, dén nay md hinh
SWAT da duoc Ung dung rong rai trong cac
linh vuc quan 1y luu vuc song trén ca 3 mién:
Bic, Trung, Nam véi nhitng quy md, mic do
khéac nhau. Theo uéc tinh so bo, tinh dén thang
11/2012 da c6 khoang 34 nghién cuu Ung dung
SWAT duogc cong bd chinh thic trén cac tap
chi, ki yéu héi nghi, trong cac luan van dai hoc-
cao hoc-tién si. Bén canh d6, con rat nhiéu
nhitng nghién ciru khic chua dwgc cong bd
chinh thirc nén chwa thé thong ké day du.
Nhing chi d dugc quan tdm trong cic nghién
ctru tng dung SWAT c6 thé duoc chia thanh
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cac danh muc nhu sau: m6 phéng dong chay;
danh gia tac dong cua thay ddi sir dung dit,
bién d6i khi hau; x6i mon va bdi ling; chat
lwong nudc. Riéng tai Iuu vuc song bik Bla,
modi chi c6 nghién ctu cia M. T. Vu et al.
(2012) [6] ung dung mo6 hinh SWAT mo phong
dong chay trén luu vuc st dung mot sé ngudn
dit liéu mua toan ciu dudi dang 6 luoi véi do
phan giai cao nhiam phén tich d6 nhay cua mo
hinh v&i cac bd dit lidu dau vao khac nhau va
danh gia dinh lwong mirc d6 khong chic chin
trong cac bg dir liéu nay. Khac véi nghién ctu
trén, muc dich nghién ctru nady nhim danh gia
tinh hitu dung va kha nang cia SWAT trong mo
phong cac qua trinh thiy van trén luu vie Dik
Bla sir dung ngudn dit liéu dja phuong.

2. Pac diém khu vuc nghién ciru

Luu vyc song Dik Bla nim & khu vyc Tay
Nguyén cua Viét Nam. Song Pik Bla 1a nhanh
trai ciia song S€é San ¢6 dang hinh nan quat voi
dién tich luu vuc rong 3.507km? (dién tich tinh
dén tram Kon Tum khoang 2.971,52km?), chiéu
dai song chinh khoang 152km. Phia Bic giap
v6i hé théng song Thu Bdn, phia Dong giap véi
hé thong séng Ba, phia Nam 1a ha luu séng Sé
San. Song Pék Bla bat ngudn tir ddy nti Ngoc
Co Rinh cao 2.025m, chay theo huéng Pong
Bic - Tay Nam qua dia ban hai tinh Kon Tum
va Gia Lai (Hinh 1) va hgp véi song S€ San
cach Ya Ly 16 km vé phia ha luu. Luu vuc
song Dk Bla c6 hé thong song sudi kha phat
trién voi mat do ludi song 1a 0,49 km/km? véi
hé s6 ubn khac 2,03, do ddc trung binh long
song chinh 1a 4% [2].

bic diém dia hinh trén luu vuc song bik
Bla bién doi kha phirc tap: do cao dia hinh thap

dan tir bac xuéng nam va nghiéng dan tir dong
sang tdy v4i cac doi nui, cao nguyén va thung
ling xen k& nhau. Chinh diéu nay khién cho
viéc xdy dung mang ludi tram quan tric khi
tuong, thuy van trén khu vuc gap rat nhiéu tro
ngai do chi phi xdy dung va duy tri hoat dong
clia cac tram tai ddy thuong rat 16n, dic biét tai
khu vuc mién nui. Hién tai, hé théng quan tric
khi tugng, thiy vén trén luu vuc chua duoc dau
tu, phat trién twong xing (s6 lwong cac tram
con it, phan bd rai rac theo khong gian, thiét bi
chwa duoc nang cp). Theo thdng ké, c6 2 diém
do mua nhan dan (Pik DPoa, Ming Canh), 2
tram khi tugng cép 1 (Kon Tum, Pleiku), 2 tram
thiy van (Kon Tum, Kon Plong) nim trén luu
vuc (Hinh 1).

V& khi hau, lvu vuc séng Dik Bla thudc
vung nhiét doi gié mua cia Tay Nguyén, trong
mot ndm c6 hai mua rd rét: mua mua tu thang
V dén thang X, mua kho tir thang XI dén thang
IV nim sau [2]. Nén nhiét do cao, trung binh
nam khoang 20 - 25°C, tong luong mua nim
vao loai trung binh, tr 1.500 - 3.000mm voéi
lwong bdc hoi trung binh nim cao khoang 1.000
- 1.500m [6].

Phan 16n dién tich luu vuc dugc che phu
boi rimg ram nhiét doi vai cac kiéu rimg chinh
nhu: rung nhiét déi thuong xanh, ring non,
rimg hdn giao, rimg tréng va cay bui [6].

Nén kinh té trén dia ban nghién ctru phu
thudc 16n vao hoat dong tréng trot voi cac cay
trong chinh 14 cao su va ca phé trong trén dat do
bazan dién hinh. Bén canh do, san xuét nong
nghiép ciing déng vai trd quan trong cho nén
kinh té dia phuong. Chinh vi vay, viéc md
phdéng, du bao dong chay trén luu vuc cod y
nghia rat quan trong [6].
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Hinh 1. Vi tri luu vuc song Dik Bla va mang lu6i quan tric khi twong, thuy vén.

3. Phwong phap nghién ciru
3.1. Tong quan vé mé hinh SWAT

SWAT la mé hinh thay vin phan phéi duoc
xay dung bdi Trung tdm phuc vu nghién cuu
néng nghiép (Agricultural Research Service)
thugoc Bo Nong nghiép Hoa Ky (United States
Department of Agriculture) va Trung tdm
nghién ciru ndng nghi¢p (Texas A&M AgriLife
Research) thudc Pai hoc Texas A&M, Hoa Ky
vao dau nhitng ndm 1990 véi muyc dich du bao
nhiimng anh hudéng cua thuc hanh quan ly sir
dung dat dén nude, su boi léng va lugng hoa chét
sinh ra tr hoat dong néng nghiép trén nhiing luu
vuc rong 16n va phuc tap trong khoang thoi gian

dai [7]. Mt trong nhiing mo-dun chinh cua mo
hinh nay la m6 phéng dong chay tir mua va cac
dac trung vat Iy trén luu vuc.

M6 hinh SWAT ¢6 nhiéu uu diém so véi
cac md hinh tién than nhu cho phép mé hinh
hoa cac luu vuc khong ¢6 mang ludi quan tric,
mo phong tic dong cua thay doi dit liéu dau vao
nhu sir dung dat, thuc hanh quan 1y dat dai va
khi hau [7]. Giao dién tich hgp trong GIS tao
thuan tién cho viéc dinh nghia luu vuc, cling
nhu thao tac, xir Iy cac dir liéu khong gian va
dir liéu dang bang lién quan [8]. Trong truong
hop dit liéu dau vao han ché, SWAT van co thé
mo phdéng dugc. Ngoai ra, voi kha nang tinh
toan hiéu qua, SWAT c6 thé md phong cac luu
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vuc rong 16n véi nhicu dang thyc hanh quan ly
dat dai ma khong tén nhiéu thoi gian va tai
nguyén may tinh. Cudi ciing, SWAT 1a mé hinh
theo thoi gian lién tuc nén c6 thé mod phong tac
dong lau dai cua str dung dét, thyc hanh quan 1y
dat dai va sy tich tu cta cac chit 6 nhiém [7].

SWAT cho phép mé hinh hoéa nhiéu quéa
trinh vat 1y trén cung mét luu vuc. Mot luu vuc
dugc phéan chia thanh céc tiéu luu vuc lién két
v6i nhau boi mot mang ludi song sudi. Mbi tiu
luu vuc sau d6 dugce chia thanh cac don vi thuy
van (Hydrologic Response Unit- HRU) dua trén
nhing dic trung dong nhat v& st dung dit, thd
nhudng, d6 doc va thuc hanh quan ly dat dai.
Cac HRUs chiém giit ti 1¢ dién tich khac nhau
trong tiéu luu vuc va khong c6 vi tri khong gian
trong qua trinh m6é phong SWAT. M6 hinh
SWAT tong hop dong chay, bdi ling va tai
luong dudng chét tir mdi tiéu luu vue, HRU va
sau d6 din két qua nay vao cac kénh dan, ao, hd
chtra dén ctra xa luu vuc [9].

SWAT mé hinh hoéa chu trinh thuy van dya

trén phuong trinh can bang nudc sau [10]:

SW( = SM/;] + ZI(Rdm' - Q;wjf' _Eﬂ - w’"ufp - Qg\r)

(1)
Trong do,

e SW,: luong nudc trong dét tai thoi diém t
(mm H,0)

e SW,: lugng nudc trong dit tai thoi diém
ban dau trong ngay thtr i (mm H,0)

o t: thoi gian (ngay)

® Ryy: luong nudc mua trong ngay thtr i
(mm H,0)

e Qqu: luong dong chay bé mit trong ngay
thr i (mm H,0)

e E,: lugng nuéc bdc hoi trong ngay thir i
(mm H,0)

® Wyep: lgng nudce thAm vao vung chua
bao hoa trong ngay thu i (mm H,O)

® Qg lugng nude ngim chay ra song trong
ngay tht i (mm H,0)

SWAT yéu cau nhiéu 16p dit liéu dau vao
theo khong gian va thoi gian. Pé hd tro qué
trinh xt ly, phan tich nhling dit liéu nay, SWAT
st dung nhiing cong cu cua GIS. Vi vay, dé tao
thuén lgi cho viéc sit dung cac mo hinh, hién
nay SWAT dugc tich hop vao hai phian mém
GIS dué6i dang phin mo rong mién phi la
ArcSWAT cho ArcGIS va MWSWAT cho
MapWindow.

3.2. Bién tdp co so dir lieu dau vao

Trong nghién ctu ndy, phdn mé rong
ArcSWAT dugc su dung dé thao tac tién trinh
mo phong SWAT trén nén ArcGIS. Theo do,
budc dau tién SWAT tién hanh phéan chia luu
vuc thanh nhitng tiéu luu vuc dya trén M6 hinh
sb6 do cao (DEM) va ctra xa dugc tao ra tir cac
giao diém cua cic nhanh séng hodc do ngudi
dung thiét lap. Tiép theo, mdi tiéu luu vuc duge
chia thanh cic HRU duya trén co sé chong 16p
dir liéu st dung dét, thd nhuong va do déc.
Hinh 2 minh hoa céc thanh phan ciia mé hinh
SWAT. Céc dit lidu khong gian co ban can thiét
cho ArcSWAT bao gdm DEM, sir dung dat va
thd nhudng. Cac dir liéu theo chudi thoi gian
theo yéu cau ctia md hinh bao gém s liéu khi
tugng dé tinh toan cin bang nudc (Phuong trinh
1) va sb liéu luu lugng dong chay.dé hiéu
chinh, kiém dinh két qua mo phong tir SWAT.

Khé khan thuong gap khi tng dung mo
hinh SWAT & cac nuéc dang phat trién d6 1a sy
khan hiém hodc khong c6 cac dir liéu can thiét.
D¢ vuot qua rao can nay, ching toi sir dung két
hop ngudn dir liéu thu thap tir cac co quan dia
phuong véi ngudn dir liéu toan cau duge cung
cap mién phi.
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Dit lidu diu vao X 1§ trong GIS Thiet lap @p tin Chay mo hinh Boc dir licu
dau vao daura
DEM Phan dinh i G}n ckklep ‘ Chay SWAT BQcAbao cdo
Iuu vuc dir liéu dau vao ket qua
‘, ) Phan chia Bién tap Phan tich Guam
Str dung dat x r 1 1ia N thong so toi
tiéu luu vuc co so dir liéu d6 nhay .
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tram khi tugng Binh nghta HRU mo hinh
Chudi so6 liéu khi
tuong

Hinh 2. Cac thanh phan, dit liéu ddu vao/dau ra cia SWAT (chinh stra tir [1]).

Dit liéu can thiét duoc thu thap trong
nghién ctru dugc mo ta van tat nhu sau:

o M6 hinh d¢ cao s6 (DEM)

DEM (Hinh 3a) duoc trich xuét tir dit liéu
ASTER GDEM (ASTER Global Digital
Elevation Model) ¢ d6 phan giai khong gian
30m. Dya trén nén DEM, mo hinh SWAT tién
hanh phan chia luu vuc, cac tiéu luu vuc ciing
nhu md phong mang ludi séng sudi, cac bé mit
thoat nudc. Nhimg théng sb dia hinh nhu d6
déc dia hinh, 49 déc kénh dan hodc chidu dai
song sudi ciing dugce tinh toan tir DEM.

Trudce khi dua vao mo hinh SWAT, dur liéu
DEM d3 duoc hiéu chinh vé hé toa d6 UTM
WGS84.

o Sir dung dat

Ban d6 hién trang st dung dat nim 2010
(Hinh 3b) ¢ ti 1€ 1:25.000 dugc thu thap tir S¢
Tai nguyén & Moi truong tinh Kon Tum, So
Tai nguyén & M0oi truong tinh Gia Lai. Toan
lwu vye c6 tat ca 12 loai hinh sir dung dit, trong
d6 phan 16n 1a ring tu nhién, ring trong, tiép
dén 1a dat nong nghiép va dat do thi.

Truée khi dua vao mo hinh SWAT, ban dd
nay da dugc hiéu chinh vé hé toa do UTM
WGS84, voi cac loai hinh st dung dat duge
phan loai lai theo bang mi sir dung dét trong
SWAT. Bang mi nay quy dinh ma sé cua cac
loai cdy trong, cac loai hinh che phui chung, dat

d6 thi cung vdi thude tinh cua ching, lam co so
cho qua trinh mo6 phéng su phat trién cay trong,
mo phéng khu vuc do thi.

o Thé nhudong

Ban d6 thd nhudng (Hinh 3c¢) duogc thu thap
tir Vién nghién ctru Nong hoa va Thd nhudng.
Trén khu vyc nghién cuu, théng ké c6 7 loai
dat, bao gdm dat phu sa c6 ting dom gi (cambic
fluvisols), dat phu sa khong dugc bdi, chua
(dystric fluvisols), dat xam feralit (ferralic
acrisols), dit x4m mun trén nai (humic
acrisols), dat mun vang do trén nai (humic
ferrasols), dat nau do (rhodic ferralsols), dat lay
thut (umbric gleysols).

Trudc khi dua vao mé hinh SWAT, ban do
ndy di dwoc hiéu chinh vé hé toa d6 UTM
WGS84 va dugce phan loai lai theo ma loai dét cta
FAO74 tuong tng trong co s& dit lidu thd nhudng
cia SWAT. Su chuyén dbi ndy cin cr vao tén
loai dat, tinh chét vét 1y, hoa hoc cua dét.

o Thoi tiét

S6 ligu thoi tiét can thiét cho SWAT duoc thu
thap trong nghién ctru bao gdm lwong mura, nhiét
d6 khong khi 16n nhat, nhoé nhat, bic xa Mit Troi,
tdc do gié va do 4m tuong ddi theo ngay.

Dbi v6i s6 liéu mua va nhiét do, dua trén vi
tri phan bd, thoi gian do dac va chit lugng dit
liéu, nghién ctru da lya chon va st dung s6 liéu
tai cac tram do nam trong luu vuc song Pik Bla
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bao gdm 2 diém do muwa nhan dan (Pik Poa,
Mang Canh), 2 tram khi tuong (Kon Tum,
Pleiku), két hop voi cac tram do lan can bao
gom diém do muwa nhan dan KBang va tram khi
tugng Pk T6 nhdm phan 4nh rd nét dic diém
khi trong vén phéan bd rat phuc tap theo khong
gian trén lvu vue (Hinh 3d). Ngudn cung cap s6
lidu liy tir Pai Khi twong Thity vin khu vuc
Tay Nguyén trong khoang thoi gian tu nam
2000 dén 2011.

D4i voi cac sb liéu thoi tiét con lai, nghién
ctru sir dung chudi sb lidu trong khoang thoi gian
tir nam 2000 dén 2010 tai 3 diém dit liéu khi hau
dang 6 ludi (0,3° x 0,3°) ldy tir Hé théng Phan
tich, Du bao Khi hau (Climate Forecast System
Reanalysis- CFSR) thudc Trung tim Qudc gia Dy
bao Moi truong Hoa Ky (The National Centers
for Environmental Prediction).

Truée khi dua vao mé hinh SWAT, sb liéu
thoi tiét duoc bién tap thanh cac tap tin thoi tiét
téng quat (chira dung cac thong sb thdng ké
thoi tiét theo thang, 1am dau vao cho mé hinh

K
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van hanh thoi tiét WXEN [11] trong SWAT
tién hanh mo phong thoi tiét trong trudng hop
khiém khuyét s6 liéu quan tric) va cac tap tin
thoi tiét thanh phan (luu trit gia tri quan tric cac
yéu 6 khi tuong).

o Thuy van

Trén luu vuc sdng Pk Bla, hién tai c6 2
tram quan trac luu lugng dong chay dang hoat
dong, dat tai Kon Plong va Kon Tum (Hinh 3d).

Trong d6 tram Kon Tum la tram thuy véan
cip 1, duoc diu tu nén thoi gian quan tric dai
hon va chét lugng dit liéu dam bao do tin cay
cao hon tram Kon Plong. Ngoai ra, voi vi tri
nim tai ving ha luu séng Dik Bla nén chudi sb
liéu quan tric thuy véan tai tram Kon Tum co
tinh chét bao quat, dai dién cho toan luu vyec.

Chinh vi nhiing ly do trén, nghién ctu da
tién hanh thu thap sb lidu quan tric luu lugng
dong chay thoi ki 2000 - 2011 tai tram Kon
Tum nham hd tro qué trinh hiéu chinh va kiém
dinh m6 hinh SWAT.
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Hinh 3. Ngudn dit liéu dau vao (a) DEM, (b) Thé nhudng, (c) Str dung dét, (d) Tram khi twong - thuy van.

3.3. Thiét lgp mé hinh SWAT

Tién trinh mo phong dong chay trén luu vuc
Pik Bla dugc thyc hién thong qua phan mo
rong ArcSWAT cho phién ban SWAT2012.
Trudce tién, mé hinh SWAT phan chia luu vuc
thanh 11 tiéu luu vuc. Sau dé, voi viée thiét 1ap
nguong dién tich sur dung dét, thd nhuong va do
dbc twong tng 1a 30%, 30% va 30%, di tao ra
33 HRUs.

Cac thanh phan can bang nudc duoc tinh
toan theo phwong phap duong cong s (curve
number) [12] cho dong chady mat va phuong
phap Hargreaves [13] cho bdc hoi tiém ning.

Qua trinh m6 phdéng thiy van trong SWAT
¢6 lién quan t&i hon 26 thoéng sb. Do vay, qua
trinh hi¢u chinh mé hinh s€ tré nén kha phuc
tap va doi hdi kha nang tinh toan manh mé [14].
Trong truong hop nay, phan tich do nhay dugc

sir dung nham xéac dinh va xép hang cac thong
s6 ¢6 anh huong 16n nhit dén két qua dau ra
cuia mo hinh (¢ day nay la luu lugng dong chay)
[15]. Phuong phéap phan tich d¢ nhay duoc thao
tac ngay trong giao dién ArcSWAT két hop mo
phong Hypercube Latinh va ldy miu One-
factor-At-a-Time [16].

Hiéu chinh mé hinh nhim xac dinh gia tri
tdi uu cho bo thong sd thiét 1ap boi ngudi sir
dung. Qua trinh nay c6 thé dugc thuc hién thu
cong hodc ty dong dua trén thuat toan t6i uu
hoa. So sanh hai phuong phap hiéu chinh cho
thiy hi¢u chinh ty dong gitp tiét kiém cong
stre, thoi gian xur 1y hon, va co thé giam thiéu
tinh khong chic chan vén dic trung cta hiéu
chinh tha cong [17]. Vi vy, nghién ctru di tién
hanh hi¢u chinh mdé hinh thong qua chuong
trinh hiéu chinh tu dong SWAT - CUP bing
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phuong phap Sequential Uncertainty Fitting
(SUFI-2) [18].

Sau khi két thuc hiéu chinh, qué trinh kiém
dinh duoc thuc hién nham danh gia hi€u qua
cua mo hinh st dung bd thong s6 hiéu chinh
trong viéc mo phong cac chuc ning thuy van
trén luu vuc véi khoang thoi gian doc 1ap voi
giai doan hiéu chinh.

Qua trinh hiéu chinh, kiém dinh mé hinh
duoc thuc hién bﬁng cach st dung hé s6 xac
dinh R? [19] va chi s hiéu qua Nash- Sutcliffe
(NSE) [20]. Céong thtc tinh toan cac hé sb nay
duogc thé hién trong cac phuong trinh sau day.

a
-

wie | Tn@-0-B)
tE?-ﬂ_(gi - m? N{'E?-LQF: - F)? (2)
N§Im - Zhay (0 = B

ma (= &)° 3)

Trong d6, Oi la gia tri thuc do, T 1a gia tri
thuc do trung binh, Pi la gi4 tri m6 phong, P 1a
gia tri md phong trung binh, n 1a s6 luong gia
tri tinh toan.

Nhin chung, mé hinh dugc chip nhan khi
hé s6 R? va chi s6 NSE 16n hon 0,5 [21, 22].

S liéu quan tric luu lugng dong chay trung
binh thang giai doan 2000- 2005, 2006- 2011 tai

tram Kon Tum dugc sir dung lan luot cho qua
trinh hiéu chinh, kiém dinh mé hinh SWAT.

4. Két qua va thao luin
4.1. Hiéu chinh va kiém dinh mé hinh

Phéan tich do nhay dya trén dong chay mat
cho thiy céc thong sd nhay nhat trong qua trinh
mod phong thity van trén luu vic Pik Bla do 1a
CN2, ALPHA BF, GW_DELAY va GWQMN.
Bén thong sb nay sau do6 da dugc lya chon dé
hi¢u chinh thong qua phuong phap SUFI-2.

Viéc dinh nghia tu dong gia tri tdi wu cua
cac bién mo hinh tuy mat nhiéu thoi gian nhung
no da duoc chiing minh 1a hi¢u qua va dang tin
cay hon so vai lam thu cong [1]. Pham vi va gia
tri tdi wu cua cac thong sb6 hiéu chinh duoc thé
hién trong Bang 1.

Tién hanh chay mé hinh SWAT véi cac gia
tri tdi uu cho phép danh gia hiéu suit ciia mo
hinh. Qua trinh nay dugc thyc hién bﬁng cach
so sanh cac gia tri luvu luong dong chdy quan
trdc va mo phong tai tram Kon Tum cho ca hai
thoi ki hiéu chinh va kiém dinh. Két qua hiéu
chinh va kiém dinh dugc thé hién trong Bang 2
va Hinh 4, 5.

Dua trén cac thong sb thdng ké cho thay co
mdi twong quan tot gitra gia tri luu lugng dong
chiy quan tric va mé phong hang thang véi R?
dat 0,78, NSE dat 0,75 trong giai doan hi¢u chinh.
Trong giai doan kiém dinh, két qua moé phong
kém hon véi R? va NSE lan luot 1a 0,75 va 0,72.
Nhur vay, danh gid chung, mo hinh dat két qua t6t
trong ca hai thoi ki hiéu chinh va kiém dinh.

Béng 1. Pham vi va gia tri tdi wu ctia cac thong sb hiéu chinh mé hinh SWAT

Gia tri hiéu chinh

Thong s6 Mb ta Gid tri Gid tri Gia tri
toi uu nho nhat 16n nhat
r CN2 Chi s6 CN ung v6i didu kién am II -0,16 -0,2 0,2
v_ALPHA BF  Hg s triét giam 0,1 0 1
v_.GW_DELAY Sy cham tré nudc ngam 324 30 450
v._.GWQMN Ngudng sinh dong chay ngdm (mm) 0,2 0 2
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Bang 2. Panh gia két qua mo phong dong chay giai doan hiéu chinh, kiém dinh

.. Gia tri
Giai d '
1a1 doan e NSE
Hiéu chinh (2001- 2005) 0,78 0,75
Kiém dinh (2006- 2011) 0,75 0,72
500 -
A50 -+ R2:0.78 ------- Quan trﬁc
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E 300 |
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Hinh 4. Dién bién luu lugng dong chay quan tric va mo phong giai doan hiéu chinh (2001- 2005).
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Hinh 5. Dién bién luu lugng dong chay quan tric va md phong giai doan kiém dinh (2006 - 2011).

4.2. Cdc thanh phdn can bang nuéc luu vye song. Gia tri md phong cua cac thanh
. phan can biang nudc trung binh nim giai doan

Mo hinh SWAT tinh toan can bang nudc 2000- 2011 dugc trinh bay trong Bang 3.
cho mo6i HRU, sau do6 tong hop tat ca cac gia tri
tinh toan tai HRU theo trung binh dién tich dé
théng ké cho céc tiéu luu vuc va cho toan bd

Ty 1€ dong chady so véi luwong mua trung
binh dat 0,72 cho thiy kha ning san sinh nguon
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nude trén luu vue séong Dik Bla kha phong phu.
Ti 1& bdc thoat hoi thuc t& so véi lwong mua
thap (0,26) phan anh kha ning giit nude tot cua
16p thyc phu trén bé mat luu vue. Mt khac, néu
xem xét dén timg thanh phan trong luu lugng
dong chay, nhan thiy dong chay mat chiém ti 1é

thip hon dong chay ngam (0,43 so véi 0,57),
diéu nay chirmg minh tiém niang nudc ngam trén
lwu vyc rat phong phu ciing nhu vai trd quan
trong ciia rimg trong viéc han ché dong chay
mat, ting luong dong chay ngam.

Béng 3. Gia tri md phong can bing nudc trung binh nim

Thanh phan can bang nudc Gia tri

Luong mua (mm)

1.903,8

Bdc thoat hoi tiém nang (mm) 992,5

Bdc thoat hoi thuc té (mm) 4974

Dong chay mat (mm)
Dong chay tré (mm)

Dong chay hdi quy (mm)

584,72
185,78

593,42

5. Két luan

Qua nghién cuu nay, mé hinh SWAT da
dugc hiéu chinh thanh cong cho luu vuc bPik
Bla. M6 hinh cho két qua mé phong tbt ddi véi
luvu luong dong chay trung binh thang. Thuat
toan toi uu hoa SUFI-2 tich hgp trong giao dién
SWAT-CUP dugc st dung dé hiéu chinh mé
hinh. Céc gia tri tdi vu cua timg théng sé mod
hinh da dugc mé td mot cach rd rang. Qua trinh
danh gia hi€u qua cia mo hinh d3 dugc thuc
hién thanh cong vé6i hai chi s6 thong ké 1a R* va
NSE. Cu thé, so sanh gia tri dong chay quan
trac va md phong tai tram Kon Tum cho thiy
chi s6 NSE va hé sb R? déu cao hon 0,7 trong
ca hai thoi ki hiéu chinh va kiém dinh.

Nghién ctu nay da ching minh kha nang
tmg dung GIS xay dung co s¢ dit liéu dau vao
can thiét cho qua trinh thiét 1ap, chay cac mo
hinh thiy vin, dic biét 1a d6i v6i nhing mo
hinh phén phdi lién tuc. Pdng thoi, ciing da cho
thiy kha niang tmg dung mo hinh SWAT trong
md phong luu lugng dong chay tai cac luu vuc
ddi ntii nhu luu vue Bik Bla.

Hudng nghién ciru tiép theo ciia nghién ctru
nay d6 1a ng dung mé hinh SWAT da dugc
hiéu chinh dé phan tich cac thanh phan can
bang nudc, danh gia tac dong cia thay doi sir
dung dat va bién ddi khi hau dén ngudn tai
nguyén nudc ciing nhu chit lugng nudc va tai
lugng bun cat.
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Applying GIS Technique and SWAT Model to Assessing
Water Discharge in the Dak Bla Watershed

Nguyén Thi Tinh Au', Nguyén Duy Liém?, Nguyén Kim Loi’
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Abstract: The study of water resources at watershed scale is widely adopted as an appropriate
approach to manage, assess and simulate these important natural resources. The development of GIS
techniques has allowed the use of spatially and physically based hydrologic models to simulate as
simply and realistically as possible the functioning of watershed systems. In this context, the objective
of this study is to model the hydrology in the Dik Bla river basin, located at the Central Highland of
Vietnam, using the Soil and Water Assessment Tool (SWAT) in order to understand and determine the
different watershed hydrological processes. The ArcSWAT interface implemented in the ArcGIS
software was used to delineate the basin and its sub-components, combine the data layers and edit the
model database. The model parameters were analyzed, ranked and adjusted for hydrologic modeling
purposes using monthly temporal data series. They were calibrated using Sequential Uncertainty
Fitting (SUFI-2) method in SWAT - CUP software from 2000 to 2005 and validated from 2006 to
2011. Based on statistical indicators, the evaluation indicates that SWAT model had a good
performance for both calibration and validation periods in Dak Bla watershed. In fact, the model
showed a good correlation between the observed and simulated monthly average river discharge at
Kon Tum stream gauge with R? and Nash - Sutcliffe coefficient of about 0.7. These results revealed
that if properly calibrated, SWAT model can be used efficiently to support water management
policies.

Keywords: Water discharge, Dak Bla watershed, GIS, SWAT model.



