BAI BAO KHOA HQC

UNG DUNG MO HINH SWAT DE TiNH TOAN ‘
LUU LUQNG DONG CHAY VA BUN CAT TREN LUU VU'C SONG CAU

Trén Viét Bach'

Tém tat: Nghién ciru ndy trinh bay vé img dung ciia mé hinh Soil and Water Assessment Tool
(SWAT) mé phong luu lwong dong chdy va bun cat trén luu vue séng Cau, con séng trong yéu ciia
khu viee Bic b. Mé hinh dwge hiéu chinh va kiém nghiém théng qua viéc so sanh két qua mé phong
va chudi sé liéu thuy van va bun cat thuc do tir nam 2007 dén 2014. O mé dun tinh todn luu lwong
dong chay, két qua hiéu chinh va kiém nghiém ¢ mire rat tot (R° = 0.905, NSE = 0.903 va PBIAS =
0.635 cho budc hiéu chinh; R® = 0.921; NSE = 0.9 va PBIAS =10.03 cho buéc kiém nghiém). O mé
dun tinh todn bin cat & mire dat yéu cau (R°, NSE va PBIAS lan lwot la 0.832, 0.812 va -22.534 ¢
bue hiéu chinh va 0.645, 0.587 va -18.586 ¢ budc kiém nghiém). Theo két qua mé phong, lwong
bun cat déng gép vao hé thong song Cau bién doi theo khong gian va thoi gian véi tong heong hang
nam khodng 940 ngan tan. Cdc két qud nghién civu va thong sé mé hinh sau khi hiéu chinh cé thé

duge sir dung cho cdc nghién ciru tiép theo.

Twr khoa: SWAT, SWAT-CUP, luu lugng dong chay, bun cat, song Cau.

1. GIOI THIEU

Trong giai doan bung n6 dan sb, bién ddi khi
hau va ting trudng kinh té, van dé danh gia va
quan 1y tai nguyén nudc bén vig dang ngay
mot gap thach thic. Khan hiém nude ngot ciing
nhu st dung thiéu hiéu qua s& de doa phat trién,
quan 1y va bao vé ngudn tai nguyén nay mot
céch bén viing.

M0 hinh toan 1a céng cu hitu hi€u va kinh té
dé danh gia tai nguyén nuéc cap luu vuc song
ca vé chit va lugng. R4t nhiéu mé hinh thiyy vin
da duoc xdy dung dé mo phong, danh gia luu
luong va chat lugng nudc séng cip luu vuc vi
du nhu mo6 hinh Precipiation Runoff Modeling
System (PRMS) (Leavesley, et al 1983); Hydrological
Simulation Program-Fortran (HSPF) (Bicknell,
et al 1993); MIKE 11 (DHI, 1995); Soil and
Water Assessment Tool (SWAT) (Arnold, et al
1998). Trong s6 d6 ndi bat 1a moé hinh SWAT,
dugc xay dung dé tinh toan, danh gia anh hudng
ctia cac hoat dong nong nghiép va quan ly dat
dai téi ché do thuy van va chét lwong nude luu

" Trung tam nghién ciou méi triong heu viee séng (ICRE),
DBai hoc Yamanashi, Nhdt Ban.
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vuc song, voi rat nhiéu ung dung rong rai. Loi
thé cia SWAT 1a ngudn co sé dir liéu md rat
day du va duoc tich hop hé thdng thong tin dia
ly GIS dem dén sy thuan tién cho nguoi su
dung. Hon niia, dé hd trg cho viéc hiéu chinh va
kiém dinh mé hinh, Soil and Water Assessment
Tool Calibration and Uncertainty Procedure
(SWAT-CUP) da dugc gidi thi¢u. PBugce tich
hop nhitng thuat toan t6i wu nhu Sequential
Uncertainty Fitting version 2 (SUFI-2), Particle
Swarm Optimization (PSO), Generalized Likelihood
Uncertainty Estimation (GLUE), SWAT-CUP
gitip tim ra gia tri cac thong s6 cia md hinh mot
cach chinh xac.

V6i dién tich 6030 km?, luu vyc song Ciu
dong vai tro quan trong trong phat trién kinh té -
xa hoi, bdo v€ moi truong sinh thai cho céac tinh
Bic Can, Thai Nguyén, Vinh Phuc, Bic Ninh,
Bic Giang va Ha Noi (Ngé Chi Tudn, nnk,
2012). Tuy nhién, trén luu vuc song Cau hién
nay chi c6 duy nhat mot tram thiy van do luu
luong tai Cau Gia Bay, Thai Nguyén (thuong
lru séng Cau) ma khong c¢é tram do luu lugng
nao tai clra ra cia soOng Cau. Piéu nay dat ra mot
nhu cau can thiét mo phong ché do thity van cua
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toan bo luu vic. Thém vao do, chi tiét vé& qua
trinh van chuyén bun cat ciing 1a mot tiéu chi
quan trong dé danh gia chat luong nudc song
Céu. Nghién ciru nay gidi thiéu day da cac budc
thiét 1ap, hiéu chinh, kiém dinh cia mé hinh
SWAT dé danh gia ché d6 thiy vian va vén
chuyén bun cét cho luu vuc séng Cau.

2. VUNG NGHIEN CUU

Bit ngudn tir ving nai phia Tay Bic cua
tinh Bic Can, song Cau trai trén pham vi tu
21°07° dén 22°18” i bdc va tir 105°28” dén
106°08’ kinh déng (Hinh 1); dugc bao boc &
phia tiy boi diy nii Ngan Son, ¢ phia bic va
phia tdy bdi nhitng ddy nai cao hon 1000 m.
Séng Cau hop luu voi séong Thuong va soéng
Luc Nam tai Pha Lai, Hai Duong tao thanh hé
thong song Thai Binh.

Luu vyc séng Cau chiu anh huong cua khi
hau nhiét déi gidé mua voi nhiét @6 trung binh
bién dbi tir 18°C dén 23°C theo timg khu vurc.
D6 am khong khi trung binh nim dao dong
khoang 81% - 87%. Toc do gi6 trung binh thang
va nam bién d6i o rét theo dja hinh va do cao,
dao dong tir duéi 1m/s dén trén 2m/s. Lugng
mua hang nam trung binh vao khoang 1800mm,
trong d6 c6 80% lugng mua xuat hién vao mua
1i (tr thang 5 dén thang 10), lugng con lai &
muia kho (tir thang 11 dén thang 4 nim sau).
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Hinh 1. Bdan dé hé théng luu vye song Cau
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Rimg va cdy bui chiém phan 16n dién tich luu
vuc song Cau (53%), sau do la dién tich dat
nong nghiép (44%) phan con lai 1a dién tich dat
thd cu va song hd (3%). Phan bd dién tich dat &
luu vyc song Cau rat khong déu theo khong
gian, phia bac chiém phan 16n dat rung, phia
nam gan véi dong bang chau tho song Hong 1a
noi canh tac lia va hoa mau. V& thd nhudng,
trén luu vuc song Cau, dit xam feralit chiém
phan 16n dién tich (70%), tiép theo la cac loai
dat phu sa va phu sa cd nam rai rac & khu vuc
phia nam ctia luu vuce chiém khoang 15%, phan
con lai 12 ndi d4 va cac loai dat khac.

3. TONG QUAN VE MO HINH SWAT

Pugc tich hop voi GIS, mo6 hinh SWAT phan
luvu vuc song thanh cac don vi Hydrological
Response Unit (HRU), day la sy két hop dan
xen ciia cac 16p ban dd st dung dat, thd nhudng
va do doc. Mdi mot HRU ham chira mot su
dong nhét vé loai tham phu, thd nhudng va do
dbc nhat dinh. Chu trinh thuy vin ctia mé hinh
dua trén nguyén 1y co ban cta phuong trinh can
bang nudc:

[ #

SWr =50, + Z(Rda}' —Qaay —Ea — Weeep — Qw) (1)

Trong do:

SW, — téng luong nudc tai cudi thoi doan
tinh todn (mm)

SW, — tong luong nudc ban dau tai ngay thi
1 (mm)

t — thoi gian (ngay)

Raay — tong lwong mua tai ngay thir i (mm)

Qday - tong luong nudc mit tai ngay thiri (mm)

E, - lugng bdc thoét hoi nudc tai ngay thir i (mm)

Waeep — lugng nude di vao téng nudc ngém
ngay thur i (mm)

Q. — lwong nude hoi quy tai ngay thir i (mm)

SWAT phan chia chu trinh thuy van ¢ luu
vuc thanh hai giai doan. Giai doan trén bé mat
dat mo ta qua trinh hinh thanh dong chay cua
céc tiéu luu vuc chay ra cac kénh, séng sudi.
Giai doan trén kénh mo ta qua trinh ma nudc tu
céc kénh nay chay dén ctra ra cua luu vuc song.
SWAT tich hop hai phuong phép dé tinh toan
dong chay bé mit, d6 1a phuong phap Soil
Conservation Service (SCS) va tinh thdm cua
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Green & Ampt. Trong nghién ctru nay, phuong
phap SCS da dugc lya chon dua trén bo s6 liéu
mua ngay.

Pé tinh toan luong bdc hoi tiém nang, mo
hinh SWAT cung cap ba phuong phap:
Hargreaves, Penman/Monteith va Priestley &
Taylor. B9 s liéu khi twong thu thap (nhiét do
ngay 16n nhat va nho nhat) phu hop véi phuong
phép Hargreaves trong nghién cuu nay. Xoi
mon dét va van chuyén bun cat gy nén boi mua
va dong chay mit dugc tinh toan bang phuong
trinh Modified Universal Soil Loss Equation
(MUSLE) cho timng tiéu luu vuc. Cudi cing, dé
tinh toan dong chay trén hé théng song cua luu
vuc, phuong phap Muskingum duogc st dung
trong nghién ciru nay.

4. THIET LAP MO HINH

SWAT yéu cau mot luong 16n dir lidu dau
vao bao gom ban dd dia hinh (DEM); ban do sir
dung dit, tham phu; cac sb liéu vé khi tuong
thiy van... Cu thé, sb liéu dau vao cho mod hinh
SWAT & nghién clru nay bao gém cac thanh
phan nhu ¢ Bang 1. M6 hinh SWAT phan chia
Iuvu vuc thanh cac don vi déng nhat HRU duya
vao cac ban d6 dia hinh, tham phu, thd nhudng
dau vao. Sau do, cac dit liéu mua, nhiét do, gio,
d6 am theo ngay dugc khai bao.

Pé kiém tra kha nang cua mo hinh, budc hi¢u
chinh va kiém nghiém can phai duoc tién hanh.
Khong chi danh gia truc quan thong qua biéu d6
so sanh luu luong thuc do va md phdng, cac chi
s6 théng ké ciing can dugc tinh toan va xem xét.
Nghién ciru cia Moriasi nim 2007 d& xut ba
chi tiéu dé danh gia mo hinh thuy van d6 1a: hé
s6 hiéu qua Nash & Sutcliffe, hé sb tat dinh R?

va PBIAS nhu trong Bang 2.
Bang 1. Céc dir liéu ddu vio ciia md hinh
SWAT
Dir liéu diu vao S6 lwong/ | Muc dich
d§ phan gidi | sir dung
DEM -Bandodia | 90mx90m | Thiét lap
hinh mo hinh
Bén dd sir dung dat | 300 m x 300 m
Bén dd thd nhudng 1 kmx 1 km
S6 liéu khi tuong 1 tram
theo ngay (nhiét do,
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d6 am tuong ddi, toc
d6 gid) (2003-2014)
S6 liéu muwa ngay 13 tram
(2003-2014)
S6 liéu Iuu luong 1 tram Hiéu
Tram Gia Bay chinh va
(2003-2014) kiém
Nong d6 bun cat nude 19 méu nghiém
song Cau tai tram Gia mo hinh
Bay (2011-2014)

Bang 2. Chi tiéu thong ké danh gia kha ning
ciia md hinh thity vin (ngudn Moriasi, 2007)

Xép hang NSE & R PBIAS

Rét tdt 0.75<NSE& | IPBIAS| < 10
R*<1.00

Tt 0.65<NSE& | 10 < IPB1A4S|
R*<0.75 <15

Dat yéu 0.50 <NSE& | 15<[PBIAS]|

cau R%*<0.65 <25

Khong dat | NSE & R*<0.50 | |1PBIAS| > 25

yéu cau

Nghién ctru nay st dung cong cu SWAT-CUP
dé tién hanh cac budc phan tich do nhay, hiéu
chinh va kiém nghiém cac thong s ciia mé hinh
mot cach tu dong. Thuit toan tdi uu & day la
SUFI-2 duoc thuc hién v6i cac chi ti€éu nhu NSE,
R* va PBIAS. M6 hinh SWAT dugc hiéu chinh
theo hai budc lién tiép. Pau tién, cac thong sb
lién quan dén mo phong luu lugng dong chay sé
duoc hiéu chinh trude, sau d6 dén luot cac thong
sd lién quan dén sy mo phong bun cat. Thuat
toan SUFI-2 tich hop trong cong cu SWAT-CUP
dugc dung cho ca budc hi¢u chinh va kiém dinh
v6i vai vong lip cho 1000 luot md phong. O
budc md phong luu luong dong chay, sau khi
giai doan khai dong (tir nam 2003 dén 2006), mo
hinh duoc hiéu chinh cho cic nam tir 2010 dén
2014 va kiém nghiém cho cac nim trudc do
(2007-2009) dua vao chudi quan tric luu luong
tai tram Gia Bay, Thai Nguyén. Sau do, céc
thong so lién quan dén viéc mo phong lugng bun
cat trén luu vuc cling duge hiéu chinh va kiém
nghiém khi so sanh véi tai lidu quan tric tinh
ton tir cc nam 2007 dén 2014.
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5. KET QUA VA THAO LUAN

5.1. Tinh toan lwgng tii bun cat lam gia tri
thwe do

Do sb luong mau néng d0 bun cat thuc do
thu thdp dugc kha it 6i gay tréd ngai cho viéc
hiéu chinh mé hinh, mdi quan h¢ giira luong tai
bun cat va luu luong dong chay da dugc thiét
lap dé nhan rong ra sb luong mau thue do (theo
thang). Mébi quan h¢ d6 dugc tinh toan dua trén
phuong trinh:

L =aQ". @)

Trong do L la luong tai bun cat (kg/ngay), Q
1a luu luong dong chay (m’/s), ab la hang s6.
Két qua tinh toan dya vao cac mau thu thap cho
ra duoc méi quan hé theo cong thirc L =

59.54Q*"7 véi hé sb tuong quan R* = 0.9 dat
yéu cau dé hoi quy lugng tai bun cat thuc do.
Két qua hoi quy nay s& dugc so sanh véi gia tri
mo phong dé hiéu chinh mé hinh.

5.2. Phan tich d nhay, hiéu chinh va kiém
nghiém mé hinh

SWAT la mé hinh phan bo, phu thudc vao su
thay d0i ctia cac bién khac nhau theo khong gian
va thoi gian. Do do, phan tich do nhay 1a budc
quan trong dé tim ra thong sd c6 anh hudng
quyét dinh dén két qua mé phong. Piéu nay giup
cho viéc hiéu chinh m6 hinh dugc thuan tién hon
bang cach chi can quan tim dén cac thong sb co
d6 nhay cao. Két qua phan tich do nhay trong
nghién ctru nay duogc trinh bay trong Bang 3.

Bang 3. Cac thong s6 ciia mé hinh SWAT

Phan loai | Pon | Xéphang | Khoanggidtri | Khodnggidtri | 06
thong s 5 Tén thong so6 Vi do nhay mac dinh . toi uu u
’ T Min Max Min Max
ALPHA BF.gw * - 1 0 1 0.031
GW DELAY.gw | ngay 2 0 500 430 468 440
CH K2.rte mm/h 3 0 500 3 40 18.62
Thong s6 | GWQMN.gw mm 4 0 5000 | 3900 | 4500 4269
quyét | CH_N2.rte - 5 001 | 03 | 000l | 0.045 0.016
dinh mé | GW REVAP.gw - 6 002 | 02 0.02 0.06 0.023
phong | CN2.mgt ** - 7 20 20 | 2286 | 4.022 -1.735
luu lwgng | CH K1.sub mm/h 8 0 300 0 12 0.284
dong [ ESCO.hru - 9 20 20 | 0677 | 0.831 0.752
chdy [ CH Nl.sub - 10 0.01 30 0 1.68 0.321
SURLAG.bsn - 11 1 24 6.2 8 7.1
CANMX hru - 12 0 100 | 64.6 83.4 83
EVRCH.bsn - 13 0.5 1 0675 | 0.715 0.69
. [ USLE Kusol - 1 0 0.65 0 0.1 0.025
Thong s Gy Nhru - 2 0.01 30 11 21 19.2
quyet ~ FTAT SED.hru - 3 0 5000 | 45.57 1313 750
d“fl}f MO "CH COVL.rte _ 4 0 0.6 0 0.2545 0.01
- mf;féi SPEXP.bsn _ 5 1 15 | L.195 13 1276
bineat | CH COV2.rte - 6 0.001 1 0099 | 0.521 0.377
SPCON.bsn - 7 0.001 | 0.01 | 0.003 | 0.006 0.005

* thong s ALPHA_BF.gw duoc tinh bing phian mém baseflow filter program duwa vao tai liéu lwu lwong quan tric.

** o1 tri thong s6 mic dinh cua md hinh duoc cong thém 1 gia tri cho trudce

C6 tong cong 19 théng sd nhay Vori mo hinh
duoc phan thanh 2 loai: 13 thong s6 quyét dlnh mo
phong luu lugng dong chay va 7 théng sb quyét
dinh mo phong lugng tai bun cat. Sau khi chay vai
vong lap, SWAT-CUP da tim ra duoc khoang gia
tri t6i wu va gia tri t6i wu cua cac thong sb nhay
cam v6i mo hinh. Két qua phan tich chi ra ring
thong s6 ALPHA BF.gw va GW_DELAY.gw 1a 2

thong sd nhay nhat quyét dinh viéc mo phong chu
tnnh thuy van cia mo hinh, theo sau la cac thong
s6 CH K2.rte, GWQMN.gw, CH N2rte... O
nghién ctru nidy, ALPHA BF.gw dugc tinh bang
cong cu baseflow filter program dua trén tai liéu vé
luu lugng thuc do ¢ tram Gia Bay. O md dun mé
phong bun cat, thong s6 USLE K.sol va
OV_N.hru dugc xem la nhay nhit.
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Hinh 2. Puong qua trinh luu luong thuc do va
mo phong tir mo hinh SWAT tai tram Gia Bay
giai doan hiéu chinh (2010-2014) va kiém
nghiém (2007-2009).
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Hinh 3. Puong qua trinh lwong tai bun cat
thue do va mé phong giai doan hiéu chinh
(2010-2014) va kiém nghiém (2007-2009).
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Hinh 4. Biéu do phan tan so sanh lwu luong thuc do va mo phong
giai dogn hiéu chinh (hinh trdi) va kiém nghiém (hinh phai)

Hiéu chinh va kiém nghiém mo hinh dugc
thuc hién dya trén su so sanh tuong quan gitra
s6 liéu thuc do va méd phong. Chudi sb lieu vé
dong chay tai tram Gia Bay duogc sir dung dé
hiéu chinh (tir 2010 dén 2014) va kiém nghiém
(tir nim 2007 dén 2009). Két qua cho thdy mot
su phu hop mot cach truc quan gitta dong chay
thuc do va mo phong (Hinh 2 & 4). Chiéu theo
chi tiéu danh gia ctia Moriasi va cong sy, budc
hi¢u chinh cho muc do rit tét véi R* = 0.905,
NSE = 0.903 va PBIAS = 0.635. O buéc kiém
nghiém, két qua ciing cho ra & muc rat tot véi
R?=0.921; NSE = 0.9 va PBIAS =10.03 (Hinh
4). Tom lai, mé hinh SWAT dat yéu cAu vé md
phong luu lugng dong chay cho luu vuc song
Cau. Thong s6 quyét dinh luu luong dong chay
dugc thiét 14p 1am tién dé hiéu chinh thong sb
bun cat cua mo hinh.

Twong ty nhu luu lugng dong chay, mo dun
tinh toan bun cat cia mé hinh ciling dugc hi¢u
chinh va kiém nghiém dya trén chudi sé liéu tir
cac nam tir 2007 dén 2014. Luong tai bun cat tir
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két qua hoi quy ¢ cong thuc (2) duoc so sanh
v6i két qua ctia mo hinh. Hink 3 so sanh luong
tai bun cat thuc do va mé phong tai tram Gia
Bay. Nhin chung d6 phu hop giita sb liéu thuc
do va md phong 1a kha tot ngoai trir miia mua
niam 2011 khi két qua tir mé hinh 16n hon kha
nhiéu so véi tai liéu thuc do. V& chi tiéu théng
ké, cac chi s R2, NSE va PBIAS lan lugt 1a
0.832, 0.812 va -22.534 ¢ budc hi€u chinh va
0.645, 0.587 va -18.586 & budc kiém nghiém.
Nhu vay, c6 thé két ludin mo hinh SWAT dat
yéu cau vé tinh toan luong tai bun cat cho luu
vuc song Cau. Gia tri cac thong sd sau khi hiéu
chinh m6 hinh dugc gidi thi€u & bdng 3.

5.3. M6 phéng xéi mon dat va van chuyén
bun cat

Theo két qua mo phong, luong dat bi x6i mon
va van chuyén ra hé théng song Cau hang nim
vao khoang 940 ngan tin (Bang 4), nim nhiéu
nhét 1a nam 2013 voi 1715 ngan tan, nam it nhat
1a 2007 v6i 290 ngan tin. Luong dét bi x6i mon
thay bién d6i theo ca khong gian va thoi gian phu
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thudc vao cac yéu t6 nhu mua, tham phu, thd
nhudng, d6 doc dia hinh. Hinh 5 miéu ta su bién
doi lugng bun cat trén luu cac tiéu luu vue khac
nhau. Nhin chung, hién twong x6i mon dat xay ra

nghiém trong hon & hitu ngan séng Cau trong do
tiéu luu vuc sb 11 xday ra hién tugng x6i mon dét
16n nhit, ngay bén canh la tiéu luu vue 10 noi it
bi anh hudng béi x6i mon dét nhét.

Bang 4. M phéng lwong bun cat dwoc van chuyén ra cira song Cau theo cic nim

Nam 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Trung binh
Tong lugngbun cit | o, | 1997 | 656 | 570 | 720 | 915 | 1715 | 1428 940
(10° tan/nam)
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Hinh 5. Ban dé phdn bé heong bun cat
theo cdc tiéu luwu vire

6. KET LUAN

Trong nghién ctu nay, m6 hinh SWAT duoc
mg dung dé mo phong luu lugng dong chay va
bun cat cho luu vuc song Cau. Két qua phan
tich d6 nhay cho thiy c6 thong sb
ALPHA BF.gw, GW_DELAY.gw la cac thong

TAI LIEU THAM KHAO

s6 nhay nhat anh hudng téi két qua mé phong
chu trinh thay vin cia mé hinh. V& mé dun tinh
toan bun cat, thong sé USLE K.sol duoc xép
hang dau tién vé do nhay. Két qua hiéu chinh va
kiém nghiém ctia md hinh ciing dugc danh gia &
murc rt tt & mé dun tinh toan thuy vin (R* =
0.905, NSE = 0.903 va PBIAS = 0.635 cho
budc hidu chinh; R* = 0.921; NSE = 0.9 va
PBIAS =10.03 cho budc kiém nghiém) va mirc
dat yéu cdu ¢ md dun tinh toan bun cat (0.832,
0.812 va -22.534 & budc hiéu chinh va 0.645,
0.587 va -18.586 & budc kiém nghiém). Theo
két qua tir md hinh, lwong bun cat dong gop tir
luu vuc song Cau bién dbi theo khong gian va
thoi gian véi tong lwong hang nim khoang 940
ngan tan. Gia tri thong s6 md hinh sau khi hiéu
chinh va kiém dinh ciing nhu cac két qua mo
phong ciia moé hinh c6 thé dugc sir dung cho
nhimng nghién ciru tiép theo ciing nhu gitp cho
céc nha hoach dinh tim ra giai phap cho van dé
vé phat trién bén vimg ngudn nudc tai luu vuc
Séng Cau.
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Abstract:
APPLICATION OF SWAT FOR MODELING RUNOFF
AND SEDIMENT IN CAU RIVER BASIN

This study presents an application of the model Soil and Water Assessment Tool (SWAT) to simulate
water discharge and sediment fluxes in the Cau River Basin, an important river of the North region.
The model was calibrated and validated based on a comparison of simulated and observed flow
rates and sediment loads with time series from 2007 to 2014. In runoff simulation module,
calibration and validation were assesed as very good class (R’ = 0.905, NSE = 0.903 and PBIAS =
0.635 in calibration; R° = 0.921; NSE = 0.9 and PBIAS =10.03 in validation). In sediment
simulation processes were evaluted as satisfactory class (R’, NSE and PBIAS were respectively
0.832, 0.812 and -22.534 in calibration; 0.645, 0.587 and -18.586 in validation). According to
model simulation, sediment load contributed to Cau River varied spatially and temporally with
annual average load about 940 thousand tons. The model results and calibrated parameters can be
used for futher detail studies.

Keywords: SWAT, SWAT-CUP, water discharge, sediment fluxes, Cau river.
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