Nghién ciru

NGHIEN CUU PINH LUONG CAC THANH PHAN TRONG
CAN BANG NUOC MAT LUU VUC SONG PAY BANG MO
HINH SWAT
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Tém tit
Muc dich cia nghién cibu nay la dinh heong dwoc cdc thanh phan chinh trong
cdn bang nwde dé xdc dinh dwoc ty 1é dong gdp ciia tirng thanh phdn véo tiém ndng
tai nguyén nwée luu viee séng Pady tir ddp Vian Coc dén sau nhdp lwu séng Bii bang
mé hinh SWAT lam cin civ lwa chon nguon nude sir dung dé phan bo mét cdch hop Iy
va bén vitng. M6 hinh SWAT dwoc thiét lap véi 20 tiéu lwu viee, 4 viing tinh todn, 4 ho
chika om va 1 cong ldy nwée Cam Dinh dudi dang Point Score. Sir dung ky thudt hiéu
chudn SUFI-2 @é hiéu chinh va kiém dinh mé hinh tai tram Lam Son va tram Ba Thd
cho két qua tot, dam bdo dé mé phong trén toan luu vuc. Két qua mé hinh siv dung dé
dinh lwong cdc thanh phan chinh trong can bang mede gom heong miea (P), boc hoi
(E), lwong mede mat (SURQ), lwong nuwde séng tham vao tang chiva neée (SWGW),
nuée dudi dat ccfp cho nuoc song (GWQ). Phan tich két qua cho thdy dong chay noi
sinh tir muwa chiém 63,44%; dong chay do chuyén nwdc tir séng Hong qua céng Cam
Binh vao chiém 36,54%; lrong nudc dudi ddt cdp cho nuwde séng chiém 0,02%, nudc
song tham vao tang chira nwée chiem 1,1%.
Tir khéa: M6 hinh SWAT; Can bang nudc; Tang chira nuée; Cong cu danh gid
dat va nudc.
Abstract

Quantification of surface water balance components of Day river basin by
SWAT model

This study aims to quantify the main components in the water balance in order
to determine the proportion of each component’s contribution to the potential water
resource in the Day river basin from Van Coc dam to after Bui tributary. This will serve
as a basis for selecting and allocating water sources in a rational and sustainable way.
The SWAT model was used and set up with 20 sub-basins, 4 calculation areas, 4 large
reservoirs, and 1 Cam Dinh sluice in the form of Point Score. Using SUFI-2 technique
to calibrate and verify the model at Lam Son and Ba Tha stations showed good results,
ensuring for the simulation of the whole basin. The model results used to quantify
the main components in the water balance includes precipitation (P), evaporation
(E), surface water volume (SURQ), river water infiltration into aquifers (SWGW) and
groundwater discharge into river (GWQ). The results from the model showed that
in the studied basin, the flow generated from rain accounts for 63.44%, the water
transferred from the Red River into the basin through Cam Dinh sluice accounts for
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36.54%, the amount of groundwater discharging to river accounts for 0.02%, and the
river water infiltrating into aquifers accounts for 1.1%.

Keywords: SWAT; Water Balance; Aquifers; Soil and Water Assessment Tool.

1. Gioi thiéu

Can bang nudc 1a mot van dé rat xua
nhung lai luén mdi, n6 vira 1a phuong
phap, vira 1a d6i tugng nghién ctru. Can
bang nudc 1a mdi quan hé dinh lugng giira
nude dén va di cua hé thdng ngudn nudc
(toan cAu, mién, 1anh thd, luu vuc, doan
song,...). Luong nudc di gdm bdc thoat
hoi nudc, ngdm xudng ting sau, nudc cap
cho cic nhu ciu sir dung nuée trén luu
vuc va dong chay ra khoi luu vuc. Lugng
nude dén hé théng duoc thé hién dudi cac
dang nudc mua, dong chay, nudc hdi quy
sau khi st dung. Tuy nhién, hau hét cac
nghién ctru trude ddy méi chi xem xét
can bang nudc thong qua viéc dinh lugng
cac thanh phan cua chu trinh thuy van
dwa trén nguyén tic bao toan khdi lugng
trong mot hé thong khép kin ma khong
xem xét cac thanh phan dudi tic nhan cua
con nguoi dén khai thac, st dung nudc,
dén yéu t6 chuyén nudc, tinh twong tac
gitra nudc mdt, nudc mua va nudc dudi
dat trong mot hé théng ngudn nude hodc
can bang cung ciu gitra lugng nudc dén
va nhu cau dung nudc trén mot mién, lanh
tho, luu vuc,...d4y ciing 1 nhitng han ché
trong cac nghién ctru trudc day trong hé
thong ngudén nudc néi chung, luu vyc
nghién ctru ndi riéng.

Tir cac han ché néu trén, nghién ciru
nay da phén tich xac dinh cu thé cac thanh
phan can bang nudc c6 hoat dong clia con
ngudi nhu khai thic st dung; chuyén
nuée; hdi quy hodc thay ddi vé sir dung
dat do canh téc, chang han nhu sy gia tang
tinh khong thAm nuéce trén cac khu vuc d6

thi héa hodc cac mé hinh cy trong trén
dat nong nghiép,...co thé co anh hudng
dang ké dén cic qua trinh luu trir, thAim
thiu trong dat,...cho phu hop véi thuc té
luu vue hién nay nhung luén dam bao can
bang trang thai trong hé théng vat chét
giita dau vao va diu ra dua trén can bang
thily van ty nhién nhu sau [3]:

INPUTS = OUTPUTS £ 4S

INPUTS = P + ExIn + RET

OUTPUTS = Eta + Exout + ABS

Trong do:

P = Lugng mua (m*/don vi thoi gian)

E .. Luong nude tur luu vuc khac
hodc lanh thé 1an cén chay vao va lugong
nuéc do chuyén nuéc bang coéng trinh
(m*/thoi gian)

RET: Luong nuéc hdi quy (m?/
thoi gian)

Eta: Luong bdc hoi thuc té& (m%/
thoi gian)

Exout: Lugng nudc chay ra khéi luu
vuc hodc chuyén nudc sang luu vuc khac
bang cong trinh (m*/thdi gian)

ABS: lugng nudc khai thac, st dung
(m?/thoi gian)

AS = Thay d6i luu trir nudc mat (m?/
thoi gian)

Pay ciling 1a muc tiéu can dat duoc
cua nghién ctru nay cho thugng luu song
Pay tir ddp Van Cdc dén sau nhap luu
song Bui nham xac dinh chinh x4c duoc
tinh twong tac, lugng nudc chong lan gitta
nude mit véi nude dudi dit, luong nudc
mua bo cap cho nude dudi dat tir d6 xac
dinh duoc chinh xac tiém ning tai nguyén
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nude trude khi thuc hién bai toan phéan b
ngudn nudc.
Phuong trinh can bang nudc duoc viét
cu thé cho luu vuc nghién ctru nhu sau:
VVI=W;+(WSurq+VI/in+W +

inLLV

Wdischarge - I/VoutLLV_ I/Vseepatge - WKP) (])

Trong do:

W Lugng dong chay ctra ra luu vuc
tai thoi diém t (m3/thoi gian)

W_: Luong dong chdy ban dau cua
luu vuc (m?/thoi gian)

Wsurq: Lugng dong chay ndi sinh tur
mua (m?*/thoi gian)

Win: Luong dong mat chay dén tir
luu vuce 14n can (m3/thoi gian)

W, v Lugng nuée chuyén tir luu vuc

khac dén bang cong trinh (m?/thoi gian)

11720600

Nghién ciru

discharge: LUONE nudc ngam bo cap
cho nudc song (m?/thoi gian)

WoutLLV‘: Lugng nudc chuyén di luu
vuc khac bang cong trinh (m*/thoi gian)

seepage: LUONE NUGC sONG tham cho

nuée dudi dat (m*/thoi gian)

W, .: lugng nudce khai thac, sir dung
(m3/thoi gian)

2. Phwong phap nghién ciru

2.1. Pham vi nghién ciru

Luu vuc nghién ciru 13 mot phan nam
phia thugng luu song Déy tir dap Van Cdc
dén sau nhap luu séng Bui véi tong dién
tich tu nhién khoang 1.481 km?, toa do
tiép giap nhu sau:

20° dén 21°20° Vi do Bic.

105° dén 106°30° Kinh d¢ Dong.

Sk,

Hinh 1: Pham vi gioi han luu vwe nghién ciru
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2.2. Phwong phdp nghién ciru

a. Téng quan vé mé hinh SWAT:

SWAT cho phép mé hinh héa nhiéu
qua trinh vat li trén cung moét luu vuc.
Cach tiép can cua md hinh SWAT dua vao
dia hinh va mang lu6i kénh song dé chia
mot luu vyc 16n thanh nhiéu tiéu heu vuce
nho, sau d6 cac tiéu luu vuc chia thanh
cac don vi thuy van (HRU) dua trén viéc
su dung dat, loai dat va do ddc.

Céc thanh phan thuy vin dugc mo
phong bai SWAT chu yéu gom dong chay
bé mat, bdc thoat hoi nuée, nudc mat
thdm vao nude dusi dat, nude dudi dat bo
cap cho nudc séng va nudc trong dit. Qua
trinh thuy van dugc phan thanh hai nhém
gbém nhém tao dong chay & quy mé HRU,
tiéu luu vuc va dong chay trong kénh, 1a
qua trinh tong luong nude (WYLD) duoc
tinh toan riéng trong tirng HRU va sau dé
dugc tong hop tai cac tiéu luu vuc va luu
vuc 16n theo phuong trinh [6]:

WYLD = SURQ + LATQ + GWQ + SWGW

Trong do:

WYLD: Téng luong nudc mit dén
ctra ra cua luu vuc (mm)

SURQ: Tong luong nudc mit sinh ra
tor mua trén luu vuc (mm)

LATQ: Tong lugng nudc phan chua
bao hoa chay vao dong chay mat (mm)

GWQ: Tong luong nude dudi dat bd
cap cho nudc mat (mm)

SWGW: Tong lugng nude song tham
vao nude dudi dat (mm)

b. Dit liéu ddu vao cho mé hinh SWAT:

SWAT yéu cau mot luong 16n dir liéu
dau vao bao gdm: Ban db dia hinh (DEM),
ban dd st dung dat; ban dd thd nhudng; cac
56 liéu vé khi tugng - thuy van trong va lan
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can vung nghién ctru nhu: mua trung binh
ngay, nhiét d6 16n nhat, nho nhat, toc do
gid trung binh ngay, buc xa mat troi trung
binh ngay, luu lugng dong chdy trung binh
ngay (J.G.Armold, 2012) [5].

- Dit liéu dia hinh dugc tai vé tir
website cua co quan hang khong vii tru
Hoa Ky http://dds.cr.usgs.gov/srtm/vers
ion2_1/SRTM3/Eu rasia) d¢ phan giai 30
x 30 m (Hinh 3).

- Dit liéu hién trang sir dung dét duoc
bién tap tir ban dd hién trang su dung dét
tinh Hoa Binh va thanh phé Ha Noi nim
2018 (Hinh 4).

- Dit liéu th6é nhudng dugc lay tir
Atlas Viét Nam bién tap lai theo yéu cau
xtr ly dit liéu khong gian cia mo hinh
SWAT nho cong cu QGIS (Hinh 5).

- Dit li€u khi tugng - khi hau - thuy
van duoc thu thap tir Trung tam dit li¢u Khi
tuong Thuy van Qudc gia. Trude khi dua
vao mé hinh SWAT, s6 liéu thoi tiét duoc
bién tap thanh cac tap tin thoi tiét tong quét
chira dung céc thong sb thong ké thoi tiét
theo thang lam d4u vao cho mé hinh van
hanh thoi tiét WXEN cua SWAT trong
treong hop trong s liéu thoi tiét.

Trong luu vuc c6 tram thuy van Lam
Son trén phu luu song Con dang do dac tir
nam 1970 - 2019 va tram thiy van Ba Tha
trén song Pay da dung do luu lugng tu
nam 1980, chi do H dén hién tai. St dung
tram Lam Son va ndi suy tram Ba Tha tu
s6 liéu myc nude dé hiéu chinh va kiém
dinh mo6 hinh.

- Thong sb hd chira: 4 hd chira dugce
xem xét trong mo hinh gdm hé Sudi Hai,
h6é Pong Mo, hé Pong Suong, hd Van
Son duoc 14y hé thong co s6 dit liéu nganh
Thuy loi - An toan dap, hd chia.
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- Théng tin dir liéu diém chuyén
nude tir song Hong vao song Pay qua
cong Cam Pinh. duge xem xét trong mod
hinh dudi dang Point Score.

Céc dir liéu ban d6 st dung dat, thd
nhudng dugc thu thap tai cidc co quan
quan 1y nha nudc dam bao chinh thong va
do tin cay.

Céc s6 liéu khi tugng, thuy van duoc
thu thap tai Téng cuc Khi twong Thiy van
Qudc gia c6 quy trinh xir Iy nghiém ngit,
dam bao tinh hgp phéap va dg tin cay cao.

Céc thong s6 ho chira, cong ldy nudce
ldy tir phan mém khai thac dit liéu tryc
tuyén nganh Thuy loi - B Nong nghiép
va Phat trién néng thon tai Website http://
thuyloivietnam.vn/. S& liéu khai thac
nude st dung tir két qua diéu tra cua dé
tai: Nghién cuu co so khoa hoc va thuc
tién xdc dinh cdc thanh phan trong cdn
bang nwéc va lwong miede co thé phan bé

Nghién ciru

cho cdc nhu cau sir dung niede trén heu
viee séng, ma sd6 TNMT.2018.02.05 hoan
toan dam bao dd tin cay trong tinh toan

vé sau.
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Hinh 3: Mé hinh s6 dj cao Hinh 4: Bén do sir dung diat Hinh 5: Bin do thé nhuwing

Bdng 1. Tram do mwa - khi twong trong lwu viec nghién ciru

Tén tram | Loai tram | Kinh d¢ (°) | Vid§ (°) | Tén tram |Loai tram | Kinh d¢ (°) | Vi d (°)
Trung Ha bM 105°20 21°14 | Thanh Oai bM 105°46 20°54
Quang Oai bM 105°25 21°12 Lam Son bM 105°30 20°52
Bat Bat bM 105°19 21°11 Ba Tha bM 105°42 20048
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Tén tram | Loai tram | Kinh d§ (°) | Vid§ (°) | Tén tram |Loai tram | Kinh d¢ (°) | Vidg (°)
Sudi Hai bM 105°23 21°10 | Vinh Tuong bM 105°31 21°14
bap bay bM 105°39 21°05 Viét Tri KH 105°25 21°17
Hoai Dt bM 105°43 21°04 Ba Vi KH 105°26 21°06
Thach Thét bM 105°35 21°03 Son Tay KH 105°30 21°09
Qudc Oai bM 105°38 20°59 Ha bong KH 105°47 20°58
Chic Son bM 105°41 20°55 Xuén Mai KH 105°34 20°53

Bing 2. Tong hop théng so cdc hé chira trong luu vuc
T Théng s6 k§ thuat M3 hiéu Thong s6 ky thuét ho chira
ho chira SWAT Suoi Hai | Pong M6 | Vin Son | Pong Swong
1 | Thang hé di vio hoat dong MORES
2 |Nam hé di vao hoat dong IYRES 1963 1974 1972 1975
3 [Diéntichmitnude tng vol | prg pop | 1200 | 1500 | 400 360
muyc nudce ding gia cuong -

4 | Dung tich siéu cao RES EVOL | 0.0078 0.0097 | 0.00245 0.0014

5 |Dicn tich matho tmg vi RES PSA | 1000 | 1140 | 370 240
muc nudc dang binh thuong -

6 |Dungtichhoung voi RES PVOL | 0.00469 | 0.00619 | 0.00142 |  0.00105
muc nudc dang binh thuong -

7 | Dung tich chét RES VOL | 13 44 13 1.3

c. Danh gida mé phong trong moé hinh
SWAT:

B6 3 tham sb duoc danh gid trong
qua trinh hiéu chinh va kiém dinh mo
hinh gdém:

- Chi s Nash - Sutcliffe (NSE) [4]:

Z": ( o — o )2
i=1

Z ( o — e )2

i=1

NSE =1~

Chi s6 NSE chay tir -co dén 1. Néu
NSE nho hon hodc gin bang 0, khi d6
két qua dugc xem 1a khong thé chip nhan
hodc do tin cay kém. Nguoc lai, néu NSE
bang 1, thi két qua mé phong cia mé hinh
l1a hoan hao.

- Hé s6 twong quan (R)

?=1(Xé)bs — XObS)(XEim — Xsim)

i 09Ps — ROy T (i — gsimy:
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Hé s twong quan giGi han tir -1 dén
+1, trong d6 gia tri dwong cho biét twong
quan duong (tirc 12 néu gia tri quan tric
tang, gia tri mo phong tang; gia tri duong
16n hon cho thdy méi tuong quan manh
hon), gia tri am cho biét twong quan 4m
va 0 c6 nghia la khong co6 twong quan.

- Ty I¢ tong lugng (Vmip)

X

n Obs
t=1Xt

Vratio =

Laty 1¢ gitra tong s6 quan trac va tong
s6 mo phong. Ty 1é 1 c6 nghia 1a trung
khép hoan hao cia tong khdi lugng, ty 18
nho hon 1 c¢6 nghia la tong sé mo6 phong
thap hon va ty 1& 16n hon 1 ¢ nghia 1a
tong s6 mo phong 16n hon tong sb dugc
quan tric. Chi s6 ty 1¢ tong luong c6 lién
quan dén chi sb trung binh cic gia tri mo
phong va céc gid tri quan tric (BIAS): Chi
sO ty 18 tong lugng bang 1 twong tng véi
BIAS bing 0.
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Bing 3. Gid tri tham sé hiéu chinh va kiém dinh mé hinh SWAT

Noi dung Tén tram Thaoi doan R l:gng (lgm'l) Hg::cll\il;zh-
Hicu chinh Lam Son 1981 - 1995 0.93 1.01 0.86
¥ Ba Tha 1990 - 2005 0.87 1.04 0.76
Kidm dinh Lam Son 1996 - 2019 0.82 1.03 0.71
: Ba Tha 2006 - 2019 0.89 1.10 0.72
Bdng 4. B thong so mo hinh sau khi hiéu chinh va kiém dinh luu lwong dong chdy
A K . gia tri gia tri
T Thong s0 Max Min | Sub- 11- Lam Son | Sub- 19 - Ba Tha
1 GW REVAP 0.2 0.02 0.02 0.02
2 GW DELAY 0 50 31 45
3 ALPHA BF 1 0 0.048 0.042
4 GWQMN 5000 0 1000 1100
5 REVAPMN 500 0 750 845
6 SURLAG 10 0 2 2.5
7 CN2 98 35 85 75
8 OV N 1 0 0.14 0.14
9 SOL AWC 1 0 0.098 0.088
10 USLE K 1 0 0.223 0.221
10 0 % 0
g |n|AJ" “.‘ﬂn_,/\ﬂ{looo %E
238385885383 i
S £S5 S 55855355 8 1000
S < " 0SS« 0 S <« ™ O g a
Mua_Lam Son Observed : A W

Simulated

Hinh 6: Dwong qud trinh luu lwong tinh
todn va thuc do tram Lam Son (Hi¢u chinh) todn va thuc do tram Lam Son (Kiem dinh)

500.0
300.0
100.0
-100.0

T e — 1000
Q2P
> 35 >
T 5 o O
S w =2
------- Simulated

Hinh 8: Dwong qud trinh luu lwong tinh
todn va thuc do tram Ba Thd (Hiéu chinh)

3. Két qua va thao luin

Qua trinh hiéu chinh va kiém dinh

mé hinh SWAT cho két qua dép tng tat
ca cdc gia tri muc tiéu cua cac tham sb
thong ké gom hé sé twong quan R> 0,80,
ty 18 tong lugng VR <= 5% hé s6 Nash-

&P B R Sielasd

Q
&

W\,b(

N O R \"’ ARG \?’ \?’

Hinh 7: Dwong qud trinh luu lugng tinh

WW!W‘H "-_:z:|f":‘|:%\

Hinh 9: Duwong quad trinh luu liwong tinh
todn va thuc do tram Ba Tha (Kiém dinh)

Sutcliffe > 0,70. Bo thong sb tim duoc tir
mo hinh hoan toan phu hop, ddm bao dé
tin cdy dé mo phong dong chay ciing nhu
xéc dinh céc thanh phan co ban trong can
bang nude luu vyuc song Pay tir ddp Van
Coc dén sau nhap luu song Bui.
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Tu két qua cua mo hinh SWAT, nghién ctu da dinh luong chinh xac duoc cac
thanh phan chinh trong can bang nudc mit gdbm luong mua (PREC), lugng nudec mit
(SURQ), lugng nudc tir 16p chua bdo hoa vao song (LATQ), luong nude dudi dat bd
cap cho nuée song (GWQ), bde hoi (ET), luong nude séng thim cho nude dudi dat

(GWSW), chi tiét trong Bang 5.

Bing 5. Két qud cdn bang nwéc trong SWAT lwu viee nghién cieu (mm)

Thang PREC SURQ LATQ GWQ GWSW ET
1 59,8 223 0,6 13,6 95,8 254
2 12,0 1,1 0,3 7,3 7,1 21,9
3 29,1 7,1 0,2 33 24,7 25,2
4 1094 45,6 0,6 2,7 105,4 35,3
5 165,3 85,3 1,2 10,4 283,8 52,1
6 181,9 96,6 1,2 18,4 240,3 48,2
7 307,8 205,6 1,8 30,4 418,1 48,7
8 513,6 3579 23 47,5 802,9 44,9
9 204,4 124,9 1,7 60,1 2664 35,0
10 237,5 143,9 1,8 57,8 46,1 25,0
11 60,6 232 1,1 48,1 38,9 21,7
12 57,2 18,8 0,6 29,2 10,9 27,6

Tong 1938,6 1132,3 13,4 328,8 23404 411,0

St dung phuong trinh (1) trén dé dinh luong cac thanh phéan trong can bang nudc
trén luu vuc nghién ctru khi ¢ hoat dong cia con nguodi nhu hoat dong khai thac sur

dung nudc; chuyén nudc tr song Hong vao song Pay tai cong Cam Dinh, chi tiét ket

qua dugc tong hop trong Bang 6.

Bing 6. Két qua dinh lwong cdc thanh phan cén bang thwe té trén lwu vwe nghién ciru

Thanh phin Lurgng nurée Tyie
cin bﬁng : (10°.m*/nim) : _ : phan tram‘ _
Mua mua Mua kho Mua mua Mua kho
SURQ 1508082 168766 70,4 32,3
Quuiv 618970 346810 28,9 66,4
Q jcharee 48 436 0,002 0,1
Qeepase 12936 6465 0,6 1,2
QKT 39184 3918,4 0,18 0,7
Téng cong 2143954 522478 100 100

Két qua tinh todn cho thiy tiém niang
tai nguyén nudc luu vuc nghién clru chu
yéu noi sinh tir mua chiém dén 63,44%,
lugng nudc chuyén nudc tir séng Hong
vao qua cong Cam Pinh chiém 36,54%,
luong nude dudi dat b cap cho nude song
chiém rat it 0,02%, luong nudc song thdm
vao nude dudi dit chiém 1,1%, luong
nudc khai thac, st dung chiém 0,93%.
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Vao mua mua, luong nudc ndi sinh
tor mua khoang 1,51 ty.m? chiém 70,4%:
chuyén nudc tir song Hong vao song Pay
khoang 618 tr.m’ chiém 28,9%:; luong
nude song tham vao nude dudi dat khoang
12,9 tr.m? chiém 0,6%:; lwong nude dudi
dat bd cap cho nudc song khoang 48.000
m? chiém 0,002%, lugng nudc khai thac,
st dung khoang 3,91 tr.m? chiém 0,18%.
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Nghién ciru

Vao mua kho, lugng nude nodi sinh tir mua khoang dat 168,7 tr.m? chiém 32%;
chuyén nudc tir song Hong vao séng Day 346,8 tr.m? chiém 58%; luong nudc song
thAm vao nudc dudi dat khoang 6,4 tr.m’ chiém 1,2%; lugng nude dudi d4t bd cap cho

nuée song khoang 0,46 tr.m? chiém 0,1%.

SURQ QinLLV Qdischarge
2000000 E Oseepage QKT
1500000
1000000
-
2 500000
o = I
Q __d
£ 0
@ Mia Mua Mira lcha
2 o 1% 1%
3 : 0%
0 = 0%
0% — e S - | 32%
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Hinh 10: Pinh lwong cdc thanh phan trong cin bang nwéc theo mia trong nim

Véi quan diém hién nay, tai nguyén
nude can duge xem xét ddng thoi ca nude
mat va nude dudi dat ciing nhu mdi twong
tac qua lai gitra chung trong luu vuc song
nén can thiét phat trién nghién ctru tich hop
nude mit va nude dudi dat bang cong cu
mo hinh nhu SWAT - MODFLOW d¢ xéc
dinh chinh x4c nhit cac dai luong trong
can bang nudc lwu vuc séng, mbi tuong
tac qua lai ciia nudc mat va nudc dudi dt.

Loi cam on: Nhom tdc gia xin tran
trong cam on dé tai: Nghién citu co s&
khoa hoc va thuc tién xdc dinh cdc thanh
phan trong cdn bang nwdc va lwong
niede c6 thé phan bé cho cic nhu cau
su dung nuoc trén luu vuc song, ma sb
TNMT.2018.02.05 d4 ho tro thuc hién.
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