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Runoff Simulation of Hanjiang River Basin Based on SWAT Model

CHEN Haorong, JIN Sheng
(Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: In order to establish a reliable hydrologic-hydrodynamic coupling model, the applicability of the model in
the Hanjiang river basin was discussed first. The upper area of Hanzhong Hydrologic Station in Hanjiang River Basin
was taken as the research area, the distributed hydrological model was established based on the China Meteorological
Assimilation Driving Database for the SWAT model (CMADSI.0). And the parameters were calibrated and verified
based on the measured daily runoff data of the hydrologic station. The results showed that the simulation results were in
good agreement with the measured values. And the Nash — Suttcliffe efficiency coefficient and determination coefficient
of daily runoff in the calibration period (2010—2013) reached 0.77 and 0. 78. During the verification period (2014—
2017 ) , the Nash-Suttcliffe efficiency coefficient and the determination coefficient were 0. 74 and 0. 75 respectively, in-
dicating that the SWAT model is applicable to this region.

Keywords; runoff simulation; SWAT model; CMADS; parameter calibrationKeywords .

SWAT ( Soil And Aeeseement Tool, SWAT ) 4% i
JERE A ER (USDA) Lk WF 58 .0 (ARS) T & 1Y
LT 3 5 R A O R A Y 32 Y ) 3 J%
(RS) FHHLIRAE B R SGE(GIS) 43 Hr i s -3 AU AN

b bR 5 228 1) 43 A, T B e T R R
XK G FR B . SWAT &5 [ T & LIk,
C7EE N SMER] T )2 5 RIE, ﬁnh{udfiﬂ i}

VBT YR DL | i b B R it o 7K SC K JB 14 B R 45
Srinivasan %152 ] SWAT #5951 43 51 %) 3 [ %8 4337
WA T AR AL, 2% ISR B 5 S AR T o
Ganga % 75 N 2R JLHB I SWAT KL %f 7237

A H R TEAL, S T R B . Vilay-
sane 2505 SWAT H5%0 13 B F &5t 75 B Xedone 3
WAL, 25 5 3 7R 1% IX3E P R AT

SRR AAEED X I T /N IR B AR B 1 XA AT
FEEAL , 38 FH S H A% 37 A e 70 B %o A B S 8k A 7

Ko, A5 TR B L B, 2R BRSO I R R o
R Ly Hp B F 20 ST i S R A T EHIMEU,,Q%%%%
SWAT HAILE DL UKl K Ay 32 B 25 1 I S B 4D 3%
SRR, 3% A BT 1E CMADS < 4 503 i 5K 50
T35 SWAT BERU & A VLK B ) i il A7 1
TR AL, FLEE SR B SWAT AU XT & F V1K

78 B #:2019-10-20 &7 H #1:2019-11-18
BE&TE : BRI AR % BT H (2016 YFC0402707)
1EEEN

T RRSE (1994—) 2 b A ZE N B SR AE DR 0] K 1 8B . E-mail ; selina_chh@ sina. com



246 IR 5 B TR 4R

%18 &

JEE 2 S 0 38R P A A UL LA RO b
TP SWAT A5 TR X 35 888 55 48 vy ¥l 30 SR A 7 A2 it
L, WAFE] T RAFIEER,

[ K [F AL 0 HE 5 ( China Meteorological As-
similation Driving Database for the SWAT Model,
CMADS) & HI 1 © & 12 & H 1F 2 84T 2 1 56
UE T AR SO DO A AL PR K SO i X R
HBFEIX, R H] CMADS TR LK 5l SWAT #2731,
FEHEFT SRR E R AIE , PPAY SWAT #5517 12 0 4k
(38 I, AR )5 252 55 7K 8 ) 2 A R R A 443t
DI S

1 WFSEXHRESL

AR SC ADoK Sk DA 3 86 L o iF
FEDCI DUV R VI e R S, 0T I 48 AR
15.9 J5 km® W14t (B RS2 AE . W
VLU Ry 25 XA e, Ui, TR 27, 7K
PR R HEN NS A E 10 H W
R G AERR R 3/4 oA, R ER,
AT XIS ATFE R ST | FA W] JHIK DA BRI A
DA b A S T T 3 e A 5 2 S B
IR Z RO kA 5 A 2, YT R ROR, 2
HEIK R FIR R HLIX
2 Bimpsbrr
2.1 HFERLE

i Bl 3t 32 [R) B8 25 5 AR IBCA T 5 DX A 5
Frea A (DEM) dfs , 25 6] 73 HE 400 30 m, 225 Ak A
%0 CGS_WGS_1984 . 1T ArcSWAT #4175 25
XRS5 v B A 3 BEA o o =X,
T R AR R I E A Beijing_1954_3_De-
gree_GK_CM_108E, [&] 1 B9 X A8 i FE 8 o
2.2 TEEEALE

ST RO P SWAT AR i Ak 3 b i) 56
AL SRR 1 R AR DL 4 R
SN, SWAT FERIR H] USDA fij fb Y 36 E AR i1
THERARRECARE, B AT A RO R T
USDA Fyifi, PRI AT B 4% R AL 1 SWAT A58 21 v i
TIEBAE . WSS IX RIERAER T MRS 1 km
A A 4 BE $04E F ( Harmonized World Soil Data-
base , HWSD ) rfr v [ X 19 5088 , 12 54 7T A4 AR
ST Bt 9 RS AN ] - A v
RS, A LB S 55, T - 3 % B (SOL
BD) | 132 A 84K i (SOL_AWC) KM 7K 5

(SOL_K) Al 3 iof - /K K5 PEEF (SPAW) T35
#o RSB ATILE 2,32 1 45 R HER BB
AR

1 HREEHFSEE

Ge NN cmet
B v Nl omez B L2
RN w2 NN omes  EEEE Lns
N Are NN PLe  m
N ome S Y

2 TEKRBHHE

2.3 i AEIEAE

ARSI FH A - Hb R B R 2 () A BER R 1
km [ GLC2000, ¥4k 4 2000 4F 4Bk 1 Ho 78 25 %%
PHAE , o MR IR R A5 0 25 R EUOR B 90 i 55 42 3K
30 ZANEZE MK BEAIT & . GLC2000 HidfsE
H ST A FH 2 B A 35 7 1 i R S AR
ZRET AR EAR AT AT A B STEBE AR 24 A,
ORI I DR B a4 B SWAT AR i 47 H
oS FoAJE 1 LR A R LA 3, 25 258 iy
i A LR 2



%14 MRS, 55 2T SWAT BRI L AR i U 247

®1 HEXBTEARLLE

TS e A i Jt o5 L A5l % TS e A i Jt i Ll %
LVal Albic Luvsiolsl 8.54 CMel Eutric Cambisolsl 0.81
LVa2 Albic Luvsiols2 10.43 CMe2 Eutric Cambisols2 0.28
CMc Calcaric Cambisols 0.55 CMe3 Eutric Cambisols3 9.13
FLel Calcaric Fluvisolsl 2.31 PLe Eutric Planosols 0.41
FLc2 Calcaric Fluvisols2 0.23 RGe Eutric Regosols 3.79
RGe Calcaric Regosols 2.27 LVhl Haplic Luvisolsl 2.10
LVkl Calcic Luvisolsl 0.85 LVh2 Haplic Luvisols2 12.47
LVk2 Calcic Luvisols2 1.08 LVh3 Haplic Luvisols3 25.78
ATe Cumulic Anthrosols 7.44 LP LEPTOSOLS 3.41
CMd Dystric Cambisols 8.09 LPm Mollic Leptosols 0.06
S H PR AR XA R A H S 2O B A A R . AR S
FEWCT BAEAE T 36 Nl i A TR R A
W, vl A i 4 B o
f\104»139 f_\l()&*-ltiﬂ !‘\104-141 ‘_}04»]42 («]04»143 i 104-144
h103—139 /__’103—140 dIOSJGﬂ \ . -143 r\103—144
5t 102-139 162-140 162-143 ,»\1027144
iﬂﬁ*ﬂm ".‘101—139 142 /\101-143 r\lﬁl—l&i-{
B AGRL
.. FRsT - 142 100143 100144
B3 tHFAZH
®2 LinF AEBEREARLLE o o8
GLC ¥ FA% SWATARED 7 LA/ %
G 4 CMADS SRR T
I -7 1 A Ay FRST 76.32
. 2RI -+
ik 3 BRIk AR B
ie LRI o 1 L R A g PAST 3 % 3.1 MR
FHE . ‘ -
. SWAT FAEIAHEN, PEHL 25 000 hm® g 4L IK X
il il WATR 0.12 o - N N 3 o
s R RIS RIBIEL, A 21 AT o Bk ST
e o w0 FERIEE 17 AT 7080 e T 1 1 (L 5)
B Hh AGRL 14.58 SRy AR G 22 I 7K SO R R, SR TR, )

2.4 SEYFELE

ARSCR R E R E s 48 CMADS V1L 0,
23 [ S AR (0°N - 65°N ,60°E - 160°E) =3 [H]
SrHER N 1/3° W] 51) 0 2008 4F 2 2017 4F 4055
T HEERARSIE . H 24 h ZFFok R B K

iz B A b R A 5% , 32T R (E 5% , B B 1
1 10% 3] 437K SCHB S 2 , AR A= g 358 A~ 7K 3¢
W 1O BRI o e R AT S H A VAR 1 K SO
SR A E I UE 1 3 A, X 2008 4E—2009 4y il
I ,2010 4FE—2013 A% 11,2014 4£—2017 R 55
U], SR SCS AR piZk L sl i



248 IR R TR

%18 &

Kt

Reach R y
A Rk
[ atershea

BS FirEsHHE

3.2 RBSHEE

SWAT HEBIZHAARZ , T AN [) 2 B0 B A0 25 21
VIR PREAA 5 AT 5 AN ) 2 B ) 52 W), A ] 23 8000 A [i] B
E A XU EE R AR AR K R, A b R
B FEAT SR U 23 B, 0 B S R0 U
BEFTAGE o ARSCHEF] SWAT — CUPH™ el S R b 24
1 (GLUE, Generalized Likelihood Uncertainty Estima-
tion) AT 2 B BUBEHE 4347 L RE B IE T
BITENERI PN IR 2 H S5, it R A
ZHCT BAUZE AR, T 13 B S EE R 4.

*4 SEEE
BE SR L el
r__CN2. mgt SCS 12t ih £ R %L -0.15
v__ALPHA_BF. gw Heii R AL 0.66
v__GW_DELAY. gw H 7K AR R AL 423.14
v__GWQMN. gw K2R TR 0.25
v__GW_REVAP. gw T kR REL 0.08
v__ESCO. hru IR R AME RS 0.97
v__CH_N2. rte T 2 T REL 0.17
v__CH_K2. rte TEAK I 36.18
v__ALPHA_BNK. rte T R R IR R AL 0.68
r__SOL_AWC(1). sol ARG KR 0.17
r__SOL_K(1). sol s Lok b WAL i -0.31
r__SOL_BD(1). sol I 0.44
v__SFTMP. bsn R R 0.38

3.3 ETHIER
ARSI 1R R B (Nash — Sutcliff, £, )
LIRS R R it bR ™ 3kt T

2 (Qm,[ - Qs,i>2
E =1-"!

ns

- — (1)
3 (i = 0’

[gwm,i — (0. -]

R’ (2)

T (Qui- QT,V; (0., -0
R0, W A R, m® /s Q. WA R
Pkt m®/s;Q, RS m® /s Q, RIHLE
B, m’/ssn JPBARIOAEL
IR R BT (- oo 1), FLAR 2
TF 1, F MBI YT s Yo BRI T 1, 3%
BRSBTS B2 0T, T % M e > L AL
RV R L7 5
RS IEEWRE
TRk R4 7% (S

E. >0.9

0.7~0.9 0.5~0.69

3.4 HEREMUEIE

A LA E W] (2010 4E—2013 48 ) 153 1 S 4L
E R A, BEHL T 2014 4E—2017 4% H 42 7 208
YRR SR GO}, X 238 5 W 0 fe t S 80 A 7 i
HH 2 6 AT, 20 W 1 AN AT R0 RECRIDLE R B0A
7 0.77 F10.78, B uEA 451k 0. 74 F10.75, 4%
HEFE 5 (97 2 Fr v P 0, BEPLRICR 38 3] & S5 bR it
6 FIEL T J3 ) i 6 SRR S H A2 0 A ADL(E
5 SEIAE P L I, AT L ARl R AR — 5, 3
PRI BT B AR AR A ad A A AR 40158 31 T 4
TR

F6 BORHSWIFEZ B ERAEBITEM g

I Bt E. R?
%ZE;EH(2OIO HF—2013 4) 0.77 0.78
ISUFHA (2014 42—2017 45) 0.74 0.75
4 & w

AL LA GLC2000 - M A1) F 24 Fit HWSD A 4%
K4 A Feflh, DA CMADS V1. 0 < 5 504 o 3K 2l
SWAT Fifliz F 1L DL i S A2 i A 4
IS AT SHGIHAT T 26 FRIE . 45
FEUH AR AR AV 20 A1 008 2R BRI A 56 R 88003 3l
9 0.77/0.78 , 35 Uk B 40 A 30 % R ECRIAH OC R ECH
0.74/0.75 , %8 KA IR IA 1] £ 6K, e



PRI, 5 - BT SWAT BERY DU AR AL

249

3600 -

3000

2400

N
o«
(=3
(=]

Ui/ (m’ .

SN

I T (5= - F)

2010 £—2013 FHRREBELER

1800 -

1500 |

900

/(m’+s"

=
Uil =

3%
i

600

N A o A A
N 2@ W e 4.0

Q

T (O
@Q\Q n ’Q\Q ) ’Q\

AT e Y

BB

-
’LQ\ .

S NN\
ISl (A= -H)

e SR oo B

BE7 2014 £—2017 FHRREBEWIEER

SWAT H5HY AR A A EAfh L Sz Wb 5 X I ) 7K Sk
e, MR8 5KEh IR G S it T4 158
HT AR YRR S 57 R ) A P00 A 1 3
SR (R R, e A P D R S R mT R
He— Ak, IR 2 X AR ™ A — g RS, S S
WA S PR RSP 2 2R 5 S (e A P 22 85 EL ol T B0R)
AT R AT R T SRS T AT R i ) A 1D K 2 9 B2 B
AR E I , AR RE S PRI D R H R4 ) Bdis
AR AR BN — 2D 5

S 3k

[1] Amold J G, Srinivasan R, Muttiah R S, et al. Large area
hydrologic modeling and assessment, part — model devel-
opment [ J]. Jawra Journal of the American Water Re-
sources Assocication, 1998 ,34(1) .73-79.

[2] Srinivasan R, Arnold J G, Jones C A. Hydrologic model-

ing of the United States with the soil and water assessment
tool[ J]. Internation Journal of Water Resources Develop-

ment, 1998,4(3) :315-325.

(3]

(4]

(5]

[6]

(7]

(8]

Ganga Ram Maharjan, Youn Shik Park, Nam Won Kim,
et al. Evaluation of SWAT sub-daily runoff estimation at
small agricultural watershed in Korea[J]. Frontiers of
Environmental Science & Engineering, 2013,7(1) ;109 -
119.

Vilaysane B, Takara K, Luo P, et al. Hydrological
stream flow modelling for calibration and uncertainty anal-
ysis using SWAT model in the Xedone river basin, Lao
PDR[J]. Procedia Environmental Sciences, 2015, 28.
380-390.

TR, R IT A, B g, 4F. JE T SWAT BEAL Y R
PRI A YR FE [T ). K AR EFBIE ST, 2003,
10(4) .38-42.

& EVERL W], A BT SWAT BRI X

H AR BT E R G i sk i I L] T R IXBESE
2010,27(5) :686-689.

% A%, s WS, 45, JE T CMADS BK3)) SWAT
REIRY B o LK P A ) Sk B AR LT ). e
S5MEE24,2019,35(4) :106-110.

Mo 8RBT SWAT 1 5 48y ol i 3 A28 U B 40T 5



250

IR R TR

%18 &

[J]. KR 5 #3024 ,2015,13(1) :121-125.

AEHFTELT ] K AR FFE 41z 2008 (1) :54-58.

[9] SWAT #5i b = KA R B sh %4 42 ( CMADS V1.0) [18] Abbaspour K C, Vejdani M, Hagha S. SWAT-CUP cal-
[Z]. 20 FEIX 2 X B4 vy ,2019. ibration and uncertainty programs for SWAT [ C]//Ox-

[10] W¥E,F ¥, EHHar, 5. T CMADS 33l SWAT ley L, Kulasiri D. Congress on modeling and simulation
AL PR TR 38 /K SR 26 43 BE AL L 36 B 43 B (MODSIM 07 ). Melbourne, Australia: Modeling and
[J]. 2524k ,2017,37(21) :7115-7126. Simulation Society of Australia and New Zealand 2007

[11] Meng XY, Wang H, Lei X H,et al. Hydrological mod- 1603-1609.
eling in the Manas River Basin using soil and water as- [19] 5k Wi, M0 M, 3E2RS 45 SWAT BiRI % B sh ke
sessment tool driven by CMADS[ J]. Tehnicki Vjesnik WEJ7 R b MGE R F g LA i Xl
Technical Gazette,2017,24(2) :525-534. BILT]. AR KFIKH 2016, (11) :76-81.

[12]  5KFHE, EW5E. CMADS S5 AR BRI T i [20] RBGEE, KA =, 54 A, 5. R SURERS S B E 71
SWAT A58 7Y A5 480300 5 PP A —— LA 5 K 300 3 3 491 IR LT . KA K v BB 9F )&, 2015,35(6) -
LJ]. WP EALR KR 7K H, , 2018 (6) :52-56. 105-110.

[13]  skAIf, £ %, @855, 2T CMADS 4KZ) 1) SWAT [21] sy, K7 B SWAT AR 2 $UUR A 23 B Ko T
REBIAEAL N S I BFFE [ J ] AR AL KRR g, [J]. TR X #h3,2010,33(1) :8-13.
Fe2eH;,2017,38(5) <19, [22] Z= =W B, HBEs, % SWAT B S50 UM

[14] Nachtergaele F, Velthuizen H V, Verelst L, et al. Har- Srir S A 33 E ) BT VL E 9 307 7n] 45
monized world soil database[ M]. Rome: FAO, 2012. AR BT ] KPR 57K TR ,2010,21 (1) ;79-

[15] #pAte, 2 Jfr, 7 B PEMBX LA S5k 82.

PR DS]. 22 . FEX B X B8R Hr.0,2010. [23] Krause P, Boyle D P, Base F. Comparison of different

[16] Z M, ™EME, 48R, FEF DEM p9 A il £ 5K efficiency criteria for hydrological model assessment[ J].
TE——UITREE RN B B[], KA 58N TR Advances in Geosciences, 2005(5) :89-97.

24 ,2012,10(4) :27-30. [24] KSR ITARMNE : SL 250—2000[ S]. Jb 5t v E K
(17] £ 3%, AU 7200l 2 A B R S 57E 3+ X 1Y H7K AL R, 2000.
(L35 233 1)

(6] AR 4, Wl/INAR. DKM o VA 400 I 425 2 il ol 1 = 4 R fE (1] 3R, GRSy, EA AN, S5 VR 42 Rl il T 5=
BAURFFEL ] AR 5 P ,2017(21) :200-201. DRSS 347 [T ] BRIEHEHTH A ,2006(3) 14,

(7] BE 45,20, 2B, A5 FE TR I 42 3 8 4 i it [12] EHE. EIEREIZREE 2R gk ik E i Tt 5
LUk I [T ]. P63 32 B4, 2017 (4) : 100- J12EWESE Y] DRREORDIE ,2019(22) :19-21.
103. [13] o] MF,MFEsE, B B, 5. RIS WZ REE i Tl 2

[8] & IR,Ek &t 2 RERFIZHB e T % BUEBEA AT [T ] KR 5 g 5 TR 2 4, 2015, 13

XF BB [T ] S e B AT 58 (R 7Rl (6):36-41.
2018,262(16) :187-188. [14] e, S R0 IR E U, 5. T WA 207 I s

(91 BR W JE M SR 42 A 25 6 8 Bk 2 il it M 42 B b TR TR R v [0 ] AR 5 s B R 2

AR EBE A ——LU b s Mk 4 S 20T ]. #,2014,12(2) :95-99,176.
W& 3 15 ,2015,35(4) :335-341. [15]  EIEM. HINBUESSE 1 5 22 40l 385 W T 58

[10]  AAEik. Jbat gk 6 5 2k PR HH WG 25 1% 2 ol s T 3% [J]. BB 5,2014(8) :31-34.

IR [J]. BRIE ST ,2014(4) :63-67.



