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ABSTRACT

The water supply issues in Vietnam are especially acute in the watershed area where
unexpected drought, soil erosion, nonpoint source pollution, reservoir eutrophication, and
inappropriate development for stock farming or recreation have continuously lowered the
essential level of water quality and quantity. On the other hand, the rapid increase of
population and the driving force of economic growth further accelerate the need for various
land uses within the watershed. To contemplate the scope of such problems, as experienced in
many other developing countries, the efforts of pursuing integrated optimal planning to
achieve the sustainable uses of these watershed resources becomes critical. Many studies have
been made of multi-objective land-use planning under various conditions, such as those
applied in an industrial complex, a watershed. However, very few of them focus on the
evaluation of the optimal balance between economic development and environmental quality
within a watershed.

This study was applied SWAT Model and GIS technique to assess water quality, water
discharge and sediment yield in La Nga sub-watershed and compare the result of two
scenarios. The output of SWAT model indicated that land use change and deforestation
impacted surface flow and sediment yield in La Nga sub-watershed. The year 2007 (Scenario
2) less precipitation than at year 2002 (Scenario 1) but the surface flow (914.89) at year 2007
about 1.04 times compare with surface flow (882.72) at year 2002, and also sediment yield at
year 2007 about 14.41 ton/ha compare with 11.49 ton/ha at year 2002. This figure is also
shown that 15721.43 ha natural forest about 10 percent of studied area in 2002 was converted
to rubber in 2007 which is cause surface flow 1.04 times increasing and also sediment yield in
Tri An reservoir 1.25 times increasing.
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PAT VAN DPE

Quaé trinh phét trién kinh té manh m& d& khang dinh vi tri ciia Viét Nam trén thé gioi.
Tuy nhién, mat trai cia nd chinh 12 sy 6 nhiém mai truong. Mot trong s6 d6 1a van dé suy
thoai luu vuc. Sy suy thoai luu vyc 13 mot hién twong da va dang dién ra trén toan thé gigi. Co
rat nhiéu nguyén nhan lam cho luu vuc suy thodi, nhung quan trong nhat 13 viéc s dung
khong hop 1i tai nguyén. Hau qua cta sy suy thodi luu vyc la nhimg trén 1 lyt, mdi trudng bi
tac dong xau gdy anh huong rat 16n dén kinh té xa hoi ciia nguoi dan trong ving. Tir sau giai
doan nén kinh té mé cira, phan 16n dién tich cua luu vuc séng La Nga dugc chuyen d6i sang
nhirng loai hinh canh tac hay phéat trién d6 thi, mang nhiéu lgi ich kinh té. Chinh vi thé, myc
dich ciia nghién ctru 12 tmg dung mé hinh SWAT va GIS dé danh gia chét luong nude luu vuc
song La Nga va cung cép thong tin hd trg cho nha quan Ii lya chon phuwong 4n quy hoach tot.
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TONG QUAN NGHIEN CUU
M6 hinh SWAT

SWAT (Soil and Water Assessment Tool) Ia cong cu danh gia nudc va dat. SWAT
dugc xay dung boi tién si Jeff Arnold & Trung tim phuc vu nghién ctru ndng nghiép (ARS -
Agricultural Research Service) thugc Bo Nong nghi¢p Hoa Ky (USDA - United States
Department of Agriculture ). SWAT Ia mé hinh ding dé du bao nhitng anh hudng cua Sy
quan Ii sir dung dat dén nudc, su boi ling va luong hoa chat sinh ra tir hoat dong ndng nghiép
trén nhirng luu vyc rong lon va phirc tap trong khoang thoi gian dai. M6 hinh Ia sy tap hop
nhirng giai thuat toan dé thé hién mdi quan hé giita gia tri thong sb dau vao va thong sé dau
ra.

SWAT cho phép mé hinh hda nhiéu qua trinh vat Ii trén ciing mot luu vic. Y nghia
ciia md hinh SWAT 13 mét luu vuc 16n ¢6 thé duge chia thanh nhiéu tiéu luu vuc, mé hinh
hoa theo tiéu luu vuc mang lai lgi ich khi nhitng viing ndy tuong dong vé dic diém sir dung
@4t va tinh chét dat. Sy phan chia nay gitip ngudi sir dung c6 thé ap dung két qua nghién ciru
ctia mot ving nay vao mot viing khac khi ching c6 sy tuong dong nhét dinh.

Thong tin dau vao dbi véi mdi tiéu luu vuc s& dugc tap hop va phan loai thanh nhiing
nhém chinh sau: khi hau, HRUs, hd, nudc ngim, song chinh va nhanh, dudng phan thuy. bé
du bao mot cach chinh xac sy di chuyen ctia thudc trir su, pht sa va dudng chat thi mé hinh
can phai phil hop voi nhitng dién bién dang xay ra trong luu vye. M6 hinh thuy hoc trong luu
vuc duge phan chia thanh hai nhom chinh, chiing co thé ton tai riéng l¢: Chu trinh thuy van
nuoc ngam kiém soat lugng nudc, sy bdi ling, dinh dudng va thudc trir sdu duogc dua tir
trong mai tiéu luu vye ra séng chinh. Chu trinh nuée trong hé thong song: kiém soat qua trinh
di chuyén cta dong nude va qua trinh bdi lang didn ra tir trong hé théng song ngdi cua luu
vyc dén cira song.

Khu vue nghién ciru

Séng La Nga ¢ thuong luu c6 tén 1a Da R’Gna bit ngudn tir cac sudi nhé & viing cao
nguyén Di Linh, Bao Loc va Bao Lam tinh Lam Pong, chay vé huyén Tanh Linh, Dic Linh
tinh Binh Thuan, cac huyén Xuan Loc, Pinh Quan tinh Pong Nai rdi d6 vao hd Tri An. Tong
dién tich cua khu virc nghién ciru 13 158 931 ha chiém 26.98% dién tich ty nhién cua tinh
DPong Nai, thuoc dia ban sau huyén. Trong d6, dién tich thudc huyén Tan Pha 1a: 3 800.180
ha; huyén Long Khanh: 14 854.460 ha; huyén Thong Nhét: 15206.025 ha; huyén Vinh Ctru:
33 751.071 ha; huyén Xuan Loc: 9 345.296 ha; huyén Binh Quan: 81 967.995 ha. Khu vuc ¢
chira hd Tri An, noi day 1a hop luu ciia hai song La Nga va Dong Nai nén qué trinh thuy vin
dién ra kh4 phuec tap. Phan 16n dién tich o day la rung tu nhién, rung trong, dat trong cay
Cong nghlep, dat trong hoa mau va mot sé dién tich trong lda vi Vay dé tai tap trung vao van
dé 6 nhidm phén tan gay ra boi qua trinh canh tac cia con ngudi va cac qua trinh xay ra trong
ty nhién. Khu vuc nghién ctru duge chia thanh muoi tam tiéu luu vye.
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Pinh Quan

Chu dan
Hanh chinh
HUYEN

[ Long Knanh
[] Théing Nhét
[ Tan P
[ vinh ciu
Epuantee o o 20 e

[ ] Binh Guén ! —
Hinh 1: Khu vire nghién ciru

PHUONG PHAP NGHIEN CUU

Hai chirc ning chinh cia SWAT la: danh gia chat luong nudc va dat tai khu vuc
nghién ctu tir dit liéu thuc dé thé hién chét luong moi truong cua khu vuc tuong tng voi diéu
kién dia hinh, khi hau va hién trang sir dung dat tai thoi diém nghién ctru (kich ban 1, nim
2002); sau khi thyc hién (kich ban 1) s& thay thé ban d6 hién trang sir dung dat ctia khu vuc
tai thoi diém nghién ciu bang ban d6 sir dung dat nim 2007 véi nhing diéu kién con lai giir
nguyén (kich ban 2). Phuong phap luan va tién trinh thuc hién nhu duoc trinh bay trong Hinh
2,3

Trong nghién ciru nay tap trung danh gia chat lwong moi truong dat nudce, cung cap
thong tin hd trg cho ngudi quan li. DT liu dau ra cia SWAT cung cap rat nhiéu thong so:
tong khéi lwong NO3 (vao/ra), tong khédi lugng NO; (Vao/ra) tong khoi lugng NH, (Vaolra)
tong khdi luong P (vao/ra), luu lugng dong vao/ra, tong khéi lugng dat bdi ling (vao/ra), tong
lugng phan bon (vao/ra), tong luong thudc trir sdu (vao/ra)... Trong gidi han cua bai viét ndy
chi lyra chon mot s thong s dé xem xét.

D LIEU BAU VAD

Ban 4o DEM
= Hdndd &
D i thiri vt
lemg mora v mhi di

| Cang 23 plh.hslﬂﬂ A ]
1 qug.ildmh J

Hinh 2: Phuong phap luan mé hinh SWAT
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Luu vye song La Nga }—.{ Péi twgng nghién ¢l |

Danh gid chiit lugng
nuée 2 kich ban, ho trg
thdng tin ngudi quan 1i

Muc tiéu nghién ctru

Dir ligu
e Bin dé DEM
dau vio
e P SR |,

* Dinh nghia lwu viee

Cung clip bin dé DEM

Dinh nghia mang luoi
song trong khu vie

7 Ban do sit dung dit
Luya chon cira xa moi -
g 2 Dit ligu
tidu lwuvyge vacra do || #u vio Bin dé dit
nude vio lru vire va clra —
xa ctia 0 nhiém diém 3 Hi e
Dinh nghia don vi
: thuy vin
Luya chon cira xd cia ’ n
Vi tri trgm do
Twu vyre —
Dir ligu
du vio Luong nua
Tinh todn cdc thong so
Nhigtdo

Chinh sira cor ¢
dir ligu

CHAY SWAT

Biio cdo chit
lrong nuée
2002 - 2003

Di ligu
diu vao

Danh gid mé hinh

YES

YES

Két qui
Hinh 3: So dd tién trinh thuc

Céc thong s6 ham lrgng:
- CLAY (sét)
- SILT (limon)
- SAND (cat)

! Theo cich phan logi |
i tam gidc déu cua My i
1 ]
1 ]
] ]

Phén loai dét theo thanh phén
oo gidi

‘ SOL_AWC ‘ ‘ Kaat |

Hinh 4: Qui trinh xir 1i dit liéu dét

USLE K ‘

Dir li¢u sir dung dat

Dir liéu dau vao

Dir liéu dau vao cia SWAT duoc sip xép
theo timg cp do chi tiét: luu vuc, tiéu luu vuc hay
don vi thuy van. Nhirng ddi tugng don 1¢ nhu: ho,
nguén diém c6 dit liéu dac trung clia ddi tuong do,
va ciing nam trong cua luu vic. Phuong phap duoc
lya chon dé mé hinh héa kha ning bdc hoi truc
tiép va gian tiép s& ing dung trén tat ca cac don vi
thuy van (HRU). Dit liéu & muc do tiéu luu vuc 12
nhirg sb lidu gidng nhau trén tat ca HRUs trong
tiéu luu vuc do néu dir liéu thudc mot qua trinh
duge mo hinh trong HRU. Tuong tu voi dit liéu &
cap HRU.

Dir liéu dat va sir dung dit

Dé tai st dung sé liéu dat duoc cung cap tir
Trung tdm nghién ctru dat, phan va moi truong khu
vuc phia Nam. Ban d6 dat dugc trinh bay trong
Hinh 5.

BAN DO DAT KHU VU'C NGHIEN clrU

Chi dan
[ Iséng E"
[ Pat xam

Il Pat den va dat than bun

I B3t d3 trén mac ma bazo va trung tinh
[ Bat d& vang trén da khéc

5000 10000

20,000 @000

Hinh 5: Ban d6 dat khu vuc nghién ctu

Céc loai hinh sir dung dat tai tiéu luu vuc La Nga trong nam 2002 va 2007 nhu dugc

trinh bay trong Bang 1 va Hinh 6 va 7.
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Bang 1: Bang m4 st dung dat trong SWAT

STT Ténloai hinh st dung  Ma& trong SWAT Dién tich (ha)

dat Nam 2002 (Sce 1)  Nam 2007 (Sce 2)

1 Rimng trong FRSD 2201,863 2201,863
2 Dan cu URBN 8846,573 8980,665
3 Cao su RUBR 13828,220 35917,800
4 Séng, sudi WATR 10557,930 10557,930
5 Dit trong RNGB 18833,600 18325,560
6 Dat mau AGRR 38123,710 32129,500
7 Dit chuyén lda RICE 23052,240 23052,240
8 Rimng ty nhién FRST 43486,860 27765,430
158931 158931

Chi din

KICH BAN 2

-

.-l"-'l-l.'\i"

L B i

Flrwl* —_—_—
Hinh 6: Ban d6 str dung dat luu vuc Hinh 7: Ban d6 str dung dat luu vyc

song La Nga nam 2002 song La Nga nam 2007

Dir liéu thoi tiét
Dit liéu thoi tiét bao gém cac thanh phﬁn: Tram do, lugng mua, nhiét do khong khi, do

am khong khi trong ddi, ning lugng birc xa mit troi, toe do gid, ciu truc tong thé dit lieu thoi
tiet dugc trinh bay nhu trong Hinh 8.
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Ciu trie tong thé dir ligu thi tiée:

SWAT

HE THONG CAC FILE DU LIEU

DATABASE
SWAT2005

THOIL TIET O PONG NAI
wstationBH

[

Weather
Generator
(wstationBH)
- S thir ty ID
- Tén tram’
- Toa d dia li

Rainfall Temperature
(pepBH)

- So thir tr ID

- Tén tram ™

- Toa ja li

- P§ eao so voi

mat nude bicn

(tmpBH)
- 86 thir uy ID
- Téntram’™
- Toa d) dia i
- D§ cao so voi
mat nurge bicn

| hop0pep ‘ ‘

. ‘ ‘ hop08pep I ‘ hop01tmp

| - | ‘ hopOSump

Hinh 8: Cau triic tong thé dit liéu thoi tiét

KET QUA NGHIEN CUU

Chit lwgng méi truong cia tiéu luu viee La Nga trong giai doan 2002 — 2007

Két qua tir md hinh SWAT duoc trinh bay trong Bang 2, 3, 4. Ching tdi nhan thiy
rang tong lugng nudc trong 2 ndm cua lwu vuce twong tng véi kich ban 1 (2002) va kich ban 2
(2007) 13 4.00845 10° m®, 3.99456 10° m?. Luong dat bj x6i moOn trong 2 ndm tuong tng voi
dir liéu sir dung dat nim 2002 va dir lidu str dung dat nim 2007 1a 3.606 trigu tin, 4.364 tri¢u
tan. Toc d6 rira trdi NOjz trung binh hiang nim tuong tmg cta 2 kich ban 2002 va 2007 la

26.479 kg/ha, 26.912 kg/ha.

Bang 2: Két qua tong hop ciia toan bd khu vyre nghién ctru — kich ban 1

Nam | PREC SURQ WATER SED NOs; NOs; NOs3 NOs; N P
YIELD YIELD SURQ LATQ PERC CROP ORGANIC ORGANIC
mm mm mm Ton/ha Kg/ha Kg/ha Kg/ha Kg/ha Kg/ha Kg/ha
2002 | 2096.30  821.03 1139.05 11.20 3.79 0.18 41.03 12.96 39.43 4.82
2007 | 2088.87 1008.75 1383.08 1149 431 014 2783 1258 24.85 3.04
Bang 3: Két qua tong hop ciia toan bo khu vire nghién ctru — kich ban 2
Nam PREC SURQ WATER SED NO; NO; NO; NO; N P
YIELD VYIELD SURQ LATQ PERC CROP ORGANIC ORGANIC
mm mm mm Ton/ha Kg/ha Kg/ha Kg/ha Kg/ha Kg/ha Kg/ha
2002 2096.30 788.69 113295 13.05 349 025 42,63 10.82 41.17 5.04
2007 2088.87 976.75 1380.44 1441 404 017 2412  9.98 25.79 3.16
Bang 4: Trung binh hing nim cua toan khu vyc
STT Thong s6 Pon vi Két qua
Scenario 1 Scenario 2
(2002) (2007)
1 Precip mm 2096.30 2088.87
2 Surface runoff Q mm 882.72 914.89
3 Groundwater mm 350.04 330.64
4 Total water YLD mm 1256.69 1261.07
5 Toatal sediment loading Ton/ha 11.343 13.726
6 INITIAL NO3 IN SOIL Kg/ha 46.029 46.027
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Hinh 9: Tiéu luu vuc 14

PRECIPITATION CURVE IN SUBBASIN 14 - SIMULATION 1

Datasets: 2002 - 2003
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Jan 2004
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SURFACE WATER AND GROUND WATER IN SUBBASIN 14 - SIMULATION 1

Datasets: 2002 - 2003
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SURFACE WATER AND GROUND WATER IN SUBBASIN 14 - SIMULATION 2
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SEDIMENT YIELD (ton/ha) CURVE IN SUBBASIN 14 - SIMULATION 1

Datasets: 2002 - 2003
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ORGANIC N CURVE IN SUBBASIN 14 - SIMULATION 1

Datasets: 2002 - 2003
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ORGANIC P CURVE IN SUBBASIN 14 - SIMULATION 1
Datasets: 2002 - 2003
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CENTRATION NO3 IN LATERAL SURFACE FLOW AND GROUND WATER IN SUBBASIN 14 - SIMULATION 1
Datasets: 2002 - 2003
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CENTRATION NO3 I LATERAL SUBSURFACE FLOW AND GROUND WATER IN SUBBASIN 14 - SIMULATION 2
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FLOW CURVE IN REACH 14 - SIMULATION 1
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CONCENTRATION of SEDIMENT IN REACH 14 - SIMULATION 1

Datasets: 2002 - 2003

450

IS
S
3

@
&
3

©
<1
3

SEDCONC (mgkg)

| | N/ WAL
o bl ULy I LA

i
Jan 2002 Apr Jul Oct Jan 2003 Apr Jul Oct Jan 2004

DateTime
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Datasets: 2002 - 2003

rrrrtrrrrtrrrr e e

450

400

350

300

250

200

=

SEDCONC (mglkg)

e

|
N CNLH VA, I

Jan 2002 Apr Jul Oct Jan 2003 Apr Jul Oct Jan 2004
DateTime

Hinh 17: B4 thi ham lugng phl sa trong doan song 14

MINERAL P YIELD CURVE IN REACH 14 - SIMULATION 1
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NO3 YIELD CURVE IN REACH 14 - SIMULATION 2
Datasets: 2002 - 2004
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Hinh 19: B thi lugng NOj3 trong doan song 14

Trong luu vuc song La Nga cé hai mua ré rét: mia mua va mua kho. Nhin chung mua
mua thudng kéo dai tir ha tuan thang tu — thuong tuan thang nim dén thugng - trung tuan
thang mudi mot. Hinh 12 cho thiy mua mua noi tap trung nhiéu tir thang sau dén hét thang
muoi, dinh diém thudng vao thang 10. Lugng mua la mot trong nhitng yéu t6 quyét dinh dén
ché do thily van cua luu vie. Khi hau luu vye ¢6 hai mua chinh (mua mua va mua kho) nén
ché d6 dong chay & Iuu vuc ciing hinh thanh hai ché do tuong ung: ché do dong chay mla
mua va ché 46 dong chay mua kiét. Su bién ddi dong chay hai mia rat tvong phan nhau.

Ham luong NO3 _ N trong nudc song phu thudc rat nhidu vao lwong mua va toc do
dong chay tran bé mat. NOs _ N trong nghién ciru chu yéu xuét phat tir lwong phan bon hoa
hoc ma cay trong chua st dung hét, nd bi rira tréi va dugc dua vé song chinh, NO3 ciing co
thé phat sinh tir sinh khdi cua thuc vat théng qua qua trinh phan huy. NO3 gay ra nhimg téac
hai khong t6t dén suc khoe cia con ngudi. Tuy nhién, néu so sanh két qua nong d6 NOs _ N
duoc tinh bang mé hinh véi tiéu chudn TCVN 5942 — 1995: Gi tri giéi han cho phép cua cac
thong s6 va nong d6 cac chat 6 nhidm trong nuéc mat - Nong do NOz _ N: loai A(10 mg/l),
loai B (15 mg/1), thi VAn dat duoc tiéu chuén.

Ham luong dét boi ling phy thudc vao lugng muwa va luu lugng dong chay, su biéu
dién cua hai d6 thi luu lugng dong chay va ham lwong boi ling tai clng thoi diém tuan theo
qui luat trong ty nhau. Lugng dat x6i mon/ boi lang anh hudng rat 16n dén chat luong nude
va dat. Ham luong bdi ling cang lon tuong tmg véi lugng dat x6i mon cang cao va chat luong
nudce cang thap. Khi bi mat 1op bé mat, dat trd nén can cdi thiéu dinh dudng dé canh tac, dan
t6i chi phi san xuét ting cao dé co thé canh tic ma ning suét khong cao.

Vé mit moi truong, kich ban 2 khong tét bang kich ban 1. Trit lugng nudc giam,
luong x6i mon ting, tdc d6 rira troi ting...Do kich ban 2, dién tich rimg tu nhién giam thay
vao d6 1a trong cao su, dién tich d6 thi ting. Kha ning che phu ciia ciy cao su thap hon rimg
ty nhién. Dic diém canh tac cay cao su 1a trong theo ddy va dugc 1am co sach ¢ bé mat dat.

Trong dinh mlia mua, viing c6 kha ning x6i mon cao nhat 1a:
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Kich ban 1: 12/10/2002 Kich ban 2: 12/10/2002

e
o
o

Panh gia mé hinh

Phén tich d§ tin cdy ciia mé hinh déi véi (P)

R_squared = X(0.0001) 5 [T ; T ' ; '
8.47404%

Standard error Est
0.000137787

Mean absolute error
0.0000848831
Durbin - Watson
statistic = 2.47003
P(est) = 0.000180583
- 0.00143244*0bs 'H

1
T
I

Observed

‘.‘ 1 : -I 1 1 i
0 1 2 3 ] 5 6
Predicted X(0.0001)

Hinh 20: D6 thi xac dinh d¢ tin ciy ciia mo hinh d6i véi (P)

Phdn tich dj tin cdy
ciia mé hinh doi voi
(NO3) N

X{0.001) ¢

R_squared = 26.3259%
Standard error Est =
0.00199912

Mean absolute error =
0.00160494

Durbin - Watson
statistic = 1.08319

NOs (est) = -0.000273 + ¥ g
0.007765 *obs . 3 ) P S

Observed

Predicted

Hinh 21: 6 thi xac dinh d6 tin cay caa mo hinh d6i véi (NO3)

Ching tdi nhan thy rang, do tin cay cia md hinh khong cao la do cdc nguyén nhan
sau: M6 hinh SWAT mo phong chi tiét cho ting loai cay trdng, loai hinh str dung dat, nhung
muic d6 chi tiét caa ban d6 hién trang str dung dat ma dé tai sir dung chua cao. Do diéu kién
khong cho phép nén nghién ciru ndy chi xem xét dén 6 nhiém phan tan ma bo qua 6 nhidm tap
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trung (6 nhiém d1em) Diéu nay d4 gay ra sai s6 kha 16n. Trong nhirng nghién ctru tiép theo s&
két hop 6 nhiém diém hy vong s& cai thién duoc sai sO cua mod hinh. Hon nita, do diéu kién
kinh phi ¢ han, nghién ctru khong thé tién hanh thu thap mau va tién hanh thi nghiém dé xac
dinh cac thong s cua dat, viéc sir dung bang tra gay ra sai s6 kha 16n. M6 hinh SWAT [a md
hinh tich hop, str dung va ke thira nhiéu mo hinh trugc d6. M6 hinh SWAT ¢6 thé mo phong
va xem xét tong hop cac mdi quan hé cua cac qua trinh dién ra trong tu nhién, dé giai quyét
bai toan méi treong, SWAT doi hoi sb luong di liéu dau vao rat 16n. Pay cling 1a diéu kién
dé ning cao d6 chinh xac cho mé hinh. Tuy nhién, dic thi & Viét Nam, co sé dit liéu nén con
rat thiéu, lai rai rac d& gay ra kho khin trong qua trinh thuc hién nghién ciru. Trong qua trinh
str dung M6 hinh SWAT d4 nay sinh mot s6 van dé chua twong thich véi didu kién ¢ Viét
Nam.

KET LUAN

M6 hinh SWAT Ia md hinh tich hop, co thé mo phong cac qua trinh dién ra trong moi
truong dat va nudc. SWAT xem xét nhidu moi quan hé, nhiéu bién khi giai quyet bai todn moi
truong. Piéu ndy gitp nguoi st dung c6 thé danh gia chat hrorng nude va dat trong thoi glan
dai trén khu vuc rong 1on va phic tap. Dic biét, SWAT c6 thé mé phong sy lan truyén 6
nhiém diém va 6 nhiém phan tan trong dat va nuéc. M6 hinh SWAT 1a cong cu hd tro dic luc
cho ngudi ra quyét dinh dé thuc hién bai todn quy hoach, gitip du bao nhirng anh huong vé
mat moi truong khi thay doi quy hoach st dung dat.

Tuy nhién, SWAT la mot mé hinh con kha méi nén co s& dit lidu san c6 ctia chuong
trinh Van chua dap ung cho nhu cau tng dung thuc tién vao timg khu vyc va timg nudc cu
thé. Mot van dé gap phai khi sir dung SWAT 1a md hinh @i hoi can hé thdng dit liéu dau vao
rat 1on, diéu nay gay kho khin cho viéc nghién ciru SWAT & Viét Nam.
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