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B T 0] 9 38 S R 23 ) 0 A [ S 9 HWSD Charmonized world soil database) 4x Bk + 885538 2E . % 80
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Fig.1 Location, elevation, and river network of Binan River Basin
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Fig.2 DEM. land use, soil type and slope in Binan River Basin
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Tab.1 Land use types in Binan River Basin

Fis Bk BIRARS  mA/hm’ ik A BRER AU E R/ hm? di kb
1 Hk Hb AGRL 37 609.28  34.72% 6 b PAST 5 600.07 5.17%
2 M FRST 28 577.76  26.38% 7 2 3 Hh UTRN 3 926.07 3.62%
3 el i, ORCD 16 468.90  15.20% 8 Tl 4 UIbU 2 536.57 2.34%
4 RN URMD 7 564. 21 6.99% 9 R A BALD 418. 86 0.39%
5 7K 3 WATR 5617.07 5.19%

R2 EmAUREBLTERR

Tab.2 Soil types in Binan River basin

Fe R £t #'5 wmA/km® LW | F5 R St HE WH/km® L

1 G PEIR AR + (ALISOLS)  ALh  200.51 19.63%| 4 EIE M £ (LUVISOLS)  LVx  16.08 1.57%
2 ANKF(ANTHROSOLS)  ATc  663.53 64.95% | 5 KPS S 1 (REGOSOLS) RGe  76.84 7.52%
3 AEFAEIE - (CAMBISOLS) CMd  64.66  6.33%

1.2.6 S&#HIE

T IR g YR 35 N 38 B S 30 ) 3 A R AR AR G sl B I R P S 1 BE L (HS 57514) T I AM B A VL s (G
5 57517 F I AN PH E B A 3k (G5 575060 A EATRY SEINE H LB HEAT /0. R ARG B i i 7 1R
PR T AR S PR R PO AR AR B R 2P 2011 4F 1 1 H—2021 4F 12 J 31 H, R E3EE H K
T B K i RO B XU | R 5 A S A
1.2.7 KXEE

T BUBE R Y] 908 35k 5 AT K SCIE LI Y 2013—2020 432 A 428 i B8R HE AT 20 A 31X — B B 0% BRI o 2 1 A AT L T
VR BER A E 5 B Uk AR o bR K SCECE S Dy 0] DT AR A IR B B PO R A
1.3 MiRAF*
1.3.1 SWAT AR KRB E

MG SW AT A5 2 g i FL2 48 A2 o 1o B g ] 3 4o 25 ot ) D L 9 LR S R O B L A A s 1R R
PEBUE 5, 58 AR AR L I HE RS TAE . B il gl A0 A SWAT-CUP 44, 52 A B ) R E 580 E TAE ., 1Z844
Oz T SWAT BRI A E SIUE. LB T Bl S 80% & . B TR TR 5 2 DR BER 55 52 4
R SUFL-2 Bk SRR 7 SURURAH & PEAG 113 2550 BV O 68 L iR 0 6 o8 485 SR wl 94k, H IR
AT W HF SWAT-CUP 2012,
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Tab.3 Physical properties of upper soil and subsoil in Binan River Basin

T
S TR
LVx CMd RGe ATc ALh
N EZ 2 2 2 2 2
+ 184 2B (NLAYERS)
Tz 2 2 2 2 2
] L2 C/D A/A A/A A/A A/C
K 34y 40 (HYDGRP)
T2 C/D A/A A/A A/A A/C
- 3 2 1 000 1 000 1 000 1 000 1 000
+ O e KR R (SOL_ZMX) /mm
T2 1 000 1 000 1 000 1 000 1 000
N 2 0.5 0.5 0.5 0.5 0.5
[ B 7 22 4 FL Bt B CANION_EXCL)
T2 0.5 0.5 0.5 0.5 0.5
N ) i L)z 0.5 0.5 0.5 0.5 0.5
- 4 3 T A B R B R AR AL (SOL_CRK)
T2 0.5 0.5 0.5 0.5 0.5
B 2 c-C L-L L-L SL-L L-CL
T HEE4EH (TEXTURE)
T2 Cc-C L-L L-L SL-L L-CL
. L2 300 300 300 300 300
RIZFKZMUHE (SOL_2)/mm
T2 1 000 1 000 1 000 1 000 1 000
N 2 1. 35 1.44 1.44 1.4 1.43
T B ATE(SOL BD) /(g cm *)
T2 1. 30 1.45 1.43 1.41 1. 50
B 2 0.13 0. 14 0.13 0.16 0. 14
3R] F K H (SOL_AWC)/(mm » mm ')
T2 0.12 0.13 0.14 0.15 0.13
2 1.59 15. 84 14. 88 12. 74 12.12
M FI K AL S 2 E(SOL_K)/(mm « h™")
T2 1.02 16. 37 10. 21 13.43 3.17
2 2.1 2.5 1.3 0.0 2.0
A MLk & B (SOL_CBN) /%
TR 1.0 0.9 0.8 1.4 0.6
EZ 46 20 21 21 23
Hi &8 (CLAY) /%
Tz 54 20 25 21 32
L2z 27 38 35 50 37
&R GSILT /%
T2 25 35 35 45 33
2 27 42 44 29 40
i+ & (SAND) /%
T2 21 45 40 34 35
W= 4 10 14 10 8
WA & (ROCK) /%
T2 6 19 18 10 7
L2 0.01 0.01 0.01 0.01 0.01
Hi 2 ;2 IR (SOL_ALB)
T2 0.01 0.01 0.01 0.01 0.01
2 0.13 0.14 0.17 0.19 0.15
USLE Jy # Hnf pltpE A F (USLE_K)
T2 0.14 0.17 0.17 0.17 0.16
= 0.1 0.1 0.2 0.3 0.1
S #(SOL_EC)/(pS+ em™ )
T2 0.1 0.1 0.3 0.3 0.1

TE A HUBR K 2 by b 0 OB A B0 B LUE T B0 B R R R T A b A R A R SO UL 2,
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1.3.2 SUFI2 HikRERHBMEN

SUFT-2 S50 S AR 443 T8 37 7 BEWLR B (LH-OAT) J5 35 31 IBURE 00 7 55 2 K (7 4R 45 12 10 6 B 48 2% 1y S
S 3o 7 T 25 RO 5 25 RO 5 BB I 3¢ 5 0 E ) 7 SWAT-CUP B e 7 19 R K 300 25 MO A4 19y i 4
Jo SR A 43T A BORPE AT . A 5 KA (A B A0 TR ¢-stat T povalue., JOrfr e-stat J0E 3800 B0
R U M 2 X0 (M K 327 2 MR 8 5 p-value WU 2500 354 ARG 0 F 0, B K0k
% UR BN R ASORIOR M AR BRI AT AT LH-OAT Jy iR ) B AR s KL 0B 1l 9 ¢ 40 50
{1 15 AR 42 53 2 WOBURR P O RAEHERT 5 RUBOURERE A - LR B 8500

0 =ua + Zﬂ,b, ’
Ao S HbR BB 50 WA ¢ DEUBE DTS EG 0, WS BT E REG e HTFE
1.3.3 RBENEIFNTE
BERLIBATEE A 5 0 AU 45 2R A I o P i e i AR K B . J i Nash-Suttcliffe 245 2 80, 8 & 1E 5 BOFAH
Xf 15 25 4k 3 AN 8BRS HOR U A5 R AR I 3 5E P L B AT A SN T

E,.=1— [i}(Qz —Qs>2/2<Q2 —Q.)" .

R* = 2[(@ —Q)(Q, —Q)Z]/[E (Q,—Q.)’ 2 Q. Q|+

R.=[D)@ —a)/>)Q.]x100%.

A1 E,. # Nash-Suttcliffe 208 ZHGRY HHE M REGR, HAHXR 2% Q, Q. 43 M 5% S B HIE: Q,
Q. A3 ) 3 7% S B ) SF- 45 (60 R 0040 90 S 240 1

Nash-Suttcliffe 23 Z FOFAE TG B 0~ 1,1% Z 0 BR RE30 1 D00 ASE$0L(EL 0 S5 0 FD Bk 22 30T 17 24 22 1) B/
F 0 B FE R AE S TC R S i M 2R B s A U B ol A TR 5 A i R 1 EL R B X R SRRk AT 1 U S
AU 5 5 T {00 B v o R X 5% 2 3R A AR SRR 6 B 1R 25 2B (/N T 0 R AU B S0 AR /) 5
MEMMERT 0, BB B S0 E i A 5 177 24 AH X 5R 22 (6 0 B, A5 RS0 (E 5 S W 4 . AR 4 BT N 1
ST A 1, 24 Nash-Suttcliffe 08 ZREE K T H%5 T 0. 55 W @ 1E REUE K T % T 0. 7 AHXF 15 25 1 4 3 (.
ANTF BT 25 YO AR R A 0 AT

2 HBREHW

2.1 SWATHEBMELR
2.1.1  FiRis B sk ST Rz 8 T &I 4y

T IR I AT O A B C B 7 U R AR g A K T R AR T T A X L I A i R B
T A K TR L« A 7K TR R I {8 N U] B ) 3 1 it S 503 e 22 5 8 o0 T R 1 R ) i 0] A ) B £
WU BIFTE L R B A B AR R R AT AR R BL I P 4 SR B A RE T L AR R AR 2R
DEM [ 8l i #4538 B9 55 /K AR B o DR e A BF 5 7 5 25 A0 00 4 2 00 M0 ROAH G F 2 0 A 36 At b, IR IR, B ¢
W SR A TET FR B A 2 1 900 hm® 3 A B g VAT g Jal DR ARG 4 R 3 B 23 A IR (L 3D

K 3Cma i H o6 CHRUD 2 A8 A 38 i 48 5 38 K o P 19 B /N B 0T, 2 46 T R 5 — (3 59 0 X8, T DA e B
ST A ) TR L SRR R A B 2 SR TS . ARG Multiple HRUs 3 L 43l HRU -2 i £
B 1o P SR A T ARG 10 Y6 S R b o 3 R e TR 19 O e 9 - A o AR L - S AR 0 4%
B4 A 43 90 5 A 10 %6 .15 Y6 1 10 Y, S 200 BE g Yl 3 380 3l 3 i 282 4~ HRU,
2.1.2 SHEHREDH

B o 542 A G SR 28 A, RIS 4T 500 WL 153 T A SR AR S 50 BURMEHE R A5 R R
PR TS TR A ADL 118 R0 38 B o St o R 4l A5 R 0 43 T 45 SR L A 78 0 5 I T B K S AR LB T S5 A Y AL L 2
KSR B 22 AR IR D S, ik SWAT-CUP £ W AL, b UE 4% R 602 50, 5 40 5 o) B g ]



36 FRMEAFZRCELRA %K)  https://cqnuj. cqnu. edu. cn % 40 %
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FE HIUE . BURME AT A R gk 4 PR
2.1.3 SEERESHEBEIE

RO 2 B0HE P 10 5 5 B AT B A7
U308 . BE BRI AR O 2011—2012 4R, %
SEWIR R 20132016 4F, B 3E ]k 20172020 4F,
AT X L bR . 2 % a AR 2R &
SWAT-CUP #f A # i S E X M E, F3hil =,
Zeid 50 RIEAR L1 000 YA, fie 2 E 1 2 BURUE
Wk S5 Fin,

BT 58 I 06 TE T A5 25 SR 4 3% 6 TR, RKoE
55 A A 5 92 0 {H #45 #EAHE , Nash-Suttcliffe
BORRBIIR T 0. 55, 8 M R B AE 0.7 DL E L A
Xof 15 22 4 SHE /N T 25 % . FE 5 0T R 4L 1
R 7P B BAUE 5 i T O 38 52 D0 43 5 A 22
0.54 F10.83 m” « s ', AXFIREAERVFIEE N, X
— 5 R R SWAT 58 GE AR 4 Hb & I BE B I 30
BRI . AR A AL Ah S 2 ) R e I S

[ il ot
024 8km

SR Ui - S AR I 1 8L il A 6 06 R RT A B3 EEARESFRENLS
[E] 4 Fﬁﬁ'\‘ o Fig.3 The division of the sub-basin in Binan River Basin

F 4 SWAT-CUP HREMSITER
Tab. 4 Sensitivity analysis results of SWAT-CUP

S 4 TR B t-stat  p-value S84 TR RS t-stat  p-value
Hey He¥
SCS 72 i B £ 5L (CN2) 1 4.99 <<0.01 || EWMERBZA %8B ZECH_K2) 7 —0.72  0.47
+ 335 45 F (SOL_BD) 2 3.74  0.04 Fi B 2 T R E(CH_N2) 8 0.45 0.65
&2 FE KW IEKE(GWQMN) 3 —2.08  0.04 R K7 & ZE(GW_REVAP) 9 —0.16 0.87
- 3EA %05 k& (SOL_AWO) 4 —0.96  0.34 || REH T KHEZE L ZE(REVAPMN) 10 0.04 0.96
IR AME R F(ESCO) 5 0.83  0.40 MK J1 1% J: 3% (SOL_K) 11 —0.03 0.98
Hi R 7K B ] % 3R 4 (GW_DELAY) 6 0.77  0.45
*5 RESHETFTNE
Tab.5 Model parameter calibration value
5 ZRAR U 75 wILBE | ¥ SR B 75 537N EIEN
1 R_CN2 —0.05~0. 04 —0.04 7 V_CH K2 45. 03~146. 62 46. 48
2 R_SOL_BD 0. 14~0. 14 0. 14 8 V_CH_N2 0.09~0. 1 0.09
3 V_GWQMN 3358.85~3 433.53 3 389.47 9 V_GW_REVAP 0.19~0. 2 0.19
4 R_SOL_AWC 0. 64~0. 65 0. 64 10  V_REVAPMN 118.99~127. 55 124. 56
5 V_ESCO 0. 44~0. 45 0.45 11 R_SOL_K —0.087 045~0.078 119 —0. 083 03
6 V_GW _DELAY 332. 23~336. 38 333.27

A SRR P A IR 4 SEA RN R 7V 70050 271 5% F 2 8000 i6 (E R LA 2 5E S A1t JBUAEL A A 4 5 e A £ 35 A

BRSO T fE .
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Tab. 6 Model simulation evaluation results

B/ (m® e s D)

it 3 Nash-Suttcliffe 2% 7 %L T 5 Tk R A A XI5 22
APHscmE A aEiiE
FE W (2013—2016 4F) 8.49 7.95 0. 80 0.81 6.36%
ISEHH (2017—2020 4F) 10. 57 9.74 0. 82 0. 90 7.85%

2.2 RREBERSH
2.2.1 RBRREHE

R Al 55 7 B 1 235 SR S o X BE i T S I SR B R S R AT A BA L TR 20132021 AR BE R I I S AR T 1Y
BREREN 1.79X10° m®, H BERG I T3 (1.2.3.4.7.9.19,20.21.23 5 FH O WAEFEHEREEN
11 428.92X10" m’ ; ML (5.6.8,10,13.14,15.22 %%%ﬁﬁ>m$¥i@4ﬂ.h, VEE R 4 563.82X 10" m’ 5 Ju BT
(11,1216 5 F 90 M TR0 S 1376, 75X 10" m® s BEUFIE (17,18 5 F 380 19 4 7 ¥ 48 0 i it ok
499. 14X 10" m*, [AIH} . P15 45 HBE B T 30 0 22 48 7 B AR i TR O 346. 04 mum, BE R T T30 L Mg VYR U VT R R
VOUE 1) 2 AR IR R4y 5k 235. 22,138, 23,115, 20 F1 59. 23 mm,

60 0 35
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Fig.4 Monthly runoff simulation and measured value and fitting accuracy of Qinggang station in

the periodic rate (from 2013 to 2016) and in the validation period (from 2017 to 2020)
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Fig. 5 Dynamics of monthly average runoff depth ratio in

Binan River Basin from 2013 to 2021
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Fig.7 Average seasonal variation rate of runoff depth in Binan River Basin from 2013 to 2021
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Tab.7 The future climate change scenarios and the results of runoff simulation in Binan River Basin based on the IPCC report

CIN

28 IR E BEKEE 2000 BROKEIEA 109 BEOKROREEARAE BEOK RN 102 ROk 20%
W EF2C Sl 9.96 S12 11. 07 S13 12.24 S14  13.77 S15  15.46
o R EF1C  S21 10. 00 S22 11.12 S23  12.32 S24  13.89 S25  15.60
Efn{gﬁ{ﬁ;ﬁ/ SR FERAZ 831 10. 04 S32 11.17 833 12.40 834 14.00 835 15.73
SETHLIC sS4l 10. 08 S42 11. 21 S43 12.47 S44 14.12 S45  15.86
SETFHE2C S5l 10. 12 S52 11. 26 853 12.56 S54  14.24 855 15.99
S EF2°C  S11 —2.43 S12 —1.33 S13 —0.16 S14 1. 37 S15 3.06
SEEF1C S21 —2.39 S22 —1.28 S23  —0.08 S24 1. 49 S25 3.20
¢$ﬂjéﬁ%£ SRS S31 —2.35 S32 —1.23 S33 0. 00 S34 1.61 S35 3.33
i/ (m® « s )
SWRTFKE1IC S41 0 —2.31 S22 —1.18 S43 0.08 S44 1.72 S45 3. 46
SEWTFHK2C S51 —2.27 52 —1.13 S53 0.16 S54 1. 84 S55 3.59
K ETF2C  S11 —24.42% S12 —12.00% S13  —1.28% Sl4 9.95%  S15  19.82%
KB EF1°C  S21 —23.91% S22 —11.48% S23  —0.62% S24  10.76%  S25  20.54%
¢$Eﬁ;zﬁi SRR S31 0 —23.42%  S32 —11.01%  S33 0 S34 11.49% S35 21.18%
SWTHLC  S41 —22.94% S42  —10.53%  S43 0.64% S44  12.20%  S45  21.83%
ST 2°C  S51 —22.45% S52  —10.04%  S53 1.29% S54  12.94%  S55  22.47%
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AHI 5 LABE g ] G 3 R A R e Al SWAT BERL, AT 1 S BCHURNE 23 VBB 1) 208 5 B0 iE L 4R J5 X R
BAR A BT 7L AR A b 2B A T K O R ) B s AR AR, AR AT

1) SWAT #4575 %5 17 3t B 400 BE 1 o) 0 3 A% 2 R . 9 B8R PN 75 A1 /K Sl 20132020 4F A RUBE | B 541
PR S AR IR AU R 38 0E ] Nash-Sutteliffe 85058 2280 5 11 5 HOFURH X 15 22 48 X {6 2353 2y 0. 80.,0. 81 FI
6.36% BiEM Bk 3 AN 0.82.0. 90 F1 7. 85% . F W] SWAT AU 75 BE 5 o] g W42 i 5 00| B 4 47
Yy IE A

2) 20132021 4FBE pg ] I 3 A P AR I8 i Ok 179X 10° m?®  H o BE R AT U A VLT L L e e R IR
B AE S AR M4 B 11 428. 92X 10" .4 563. 82X 10" .1 376. 75X 10" f1 499. 14 X 10 ' m®, i1k Z4FEF 4%
RN 346. 04 mm , BE RG] T30 VLI L U e V0T 0 07 [ 5% 1R 1 22 4 7 B9 48 B IR 43 il O 235. 22,138, 23,115, 20
F159.23 mm., BERGIA TSR 2 E R ERY (610 A) %I =58 24 5 R e FE B P iR m 86 %,
1A KAES AF-mEA R, MBS mEER T RE LAY, RN ERRE =i s FL N
AR, WIEE RIS AR IR A B AT — B0 B A AR R A R4 A e 5. i
A R A B T R R A ) A e O R ks e (EL 8 0 T 2 e T

3) 20132021 4 BE R A 3L 30 AT F- 19 48 I U 22 B AR W V000 R vl AN 19 2 T 40 A R AL o X 5 0 3 A 7 A
H AL B R A K T A A D DN 9 3 ) A R AR — B, A I 2 A AR I TR AR Ak 3 S B o T I X
4 77 et AR A AR AR U S DX 5 I AR Ak 3 R A S ) A A A D N A T O e A DX R A e R
AT e SRR (BB DX N R K R BB R b R S R DURRHE Ol s AR IR IR X R A TR R
TR EX R R AT S (G ED o DX P 37K B /N 3 B8 /) o b 347 30, 4 3 R 2 780 D b R 32 Al 3 B i
FEXR.



% 3 H A F AT SWAT A oy B 51 7 57 3% 42 55 Bl A 43

x8 HEBEBEETRBAFHAERREULER

Tab.8 Simulation results of monthly mean runoff depth under 25 climate scenarios mm
185 1A 2 A 3 H 11 5A 6 H TH 8 H 9 A 10 A 11 A 12 A
S11 4.18 4.13 15. 60 17.35 32.02 37.61 54. 10 28. 85 27. 80 22.28 17.55 15. 41
S21 4.19 4. 14 15. 61 17. 37 32.08 37.75 54. 32 28.95 28.01 22.49 17. 65 15. 43
S31 4. 20 4. 15 15. 62 17. 40 32.15 37.90 54.52 29. 03 28. 20 22.70 17.72 15. 44
S41 4. 20 4.15 15. 62 17. 43 32.22 38. 04 54.71 29.12 28.37 22.96 17.79 15.45
S51 4.21 4.16 15.63 17.47 32. 30 38. 17 54. 88 29.21 28.55 23.19 17.93 15. 47
S12 4. 27 4.22 15. 85 18. 40 34.62 42. 65 61.49 33.13 32.24 25.20 18.70 15. 59
S22 4. 28 4. 23 15. 86 18. 42 34.71 42. 83 61.72 33.23 32.49 25.49 18. 85 15. 62
S32 4. 29 4. 24 15. 88 18. 47 34.83 43.01 61.92 33.32 32.72 25.74 18. 93 15. 64
S42 4. 30 4.24 15. 90 18.51 34.93 43. 17 62. 10 33.42 32.93 26. 06 19. 05 15. 66
S52 4. 32 4. 25 15. 91 18. 56 35. 04 43.32 62. 28 33.52 33. 14 26. 36 19. 23 15. 68
S13 4. 48 4. 41 16. 19 19. 57 37.51 47.96 68. 84 37.64 36. 89 28. 28 19. 96 15. 85
S23 4.52 4. 43 16. 22 19. 63 37.63 48. 20 69. 20 37.75 37. 20 28.70 20. 25 16. 01
S33 4. 29 4. 25 16. 17 19. 54 29. 06 40. 34 84. 81 42. 60 39. 47 30. 62 19. 47 15. 74
S43 4. 69 4. 61 16. 37 19. 77 37.92 48. 68 76.71 37.94 37.75 29.43 20.73 16. 28
S53 4. 85 4. 68 16. 43 19. 86 38.05 48. 94 76.95 38.05 38.02 29.79 21.06 16. 44
S14 5.48 5.16 17.03 21.11 40. 98 54. 25 84. 05 42.70 42.33 32.34 22.64 17. 24
S24 5.53 5. 34 17.19 21.23 41. 17 54. 65 84. 48 42. 86 42. 87 32.93 23.04 17.37
S34 5.79 5.42 17.32 21.41 41. 41 55.07 84. 80 42.99 43. 24 33.41 23.25 17.59
S44 5. 87 5.62 17. 42 21.56 41.63 55. 34 85. 10 43.11 43.61 34. 10 23.62 17.76
S54 6. 10 5.75 17.51 21.67 41. 83 55.72 85. 34 43.32 44.09 34.61 24. 00 17.97
S15 6. 44 6.15 18.18 23.11 45.18 61.32 92.49 48.13 48.38 37.07 25.47 18.58
S25 6.72 6. 36 18. 27 23.29 45. 40 61.73 92. 84 48. 38 49. 03 37.71 25.75 18. 77
S35 6. 90 6. 49 18. 46 23. 46 45. 66 62.08 93.18 48. 60 49. 53 38.10 26.05 19.13
S45 7.01 6. 67 18.61 23.68 45. 86 62. 41 93.51 48. 79 49. 92 38.73 26.53 19. 36
S55 7.26 6. 84 18. 72 23. 85 46. 14 62. 66 93.79 49. 00 50. 38 39. 45 26.98 19. 54
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Resources, Environment and Ecology in Three Gorges Area

Simulation Analysis of Runoff in Binan River Basin Based on SWAT Model

ZHENG Liping1 , HU Yujia1 , ZHANG Senlin', SHAO Jinganl’2 , GUO Yue'

(1. School of Geography and Tourism, Chongqging Normal University, Chongqing 401331; 2. Chongqing Key Laboratory of
Surface Processes and Environment Remote Sensing in the Three Gorges Reservoir Area, Chongqging 401331, China)
Abstract: [ Purposes]In order to apply SWAT model to the study of runoff process in Binan River Basin and provide theoretical basis
for the rational regulation of water resources in the basin. [ Methods] Taking the Binan River Basin, a primary tributary of the
Yangtze River on the left bank as an example, the SWAT model was constructed to simulate the runoff process of the basin.
[Results]1) The simulated value of monthly runoff in the validation period and the validation period is in good agreement with the
measured value, with the validation period R* =0.81, E,,=0.80, |R,|=6.36%, the validation period R* =0.90, E, =0.82,
IR, | =7.85%, which shows that the SWAT model has good applicability in the Binan River basin. 2) The total annual average
runoff of the basin from 2013 to 2021 is 1. 79X 10% m®, multi-year average runoff depth is 346. 04 mm, and the runoff of each sub-
basin is mainly concentrated in the flood season from June to October. The runoff in non-flood season is insufficient, and the
distribution of seasonal runoff is uneven. The runoff in summer and autumn is high, while the runoff in spring and winter is low,
and the overall runoff is in a downward trend. 3) the runoff depth of the basin is characterized by high in the east and west and low
in the middle in space. The change rate of the runoff depth over the years shows the spatial distribution pattern of low change in the
high-yield flow area and high change in the low-yield flow area. The high-yield area is mainly concentrated in Wutan, Sanhe,
Guangpu Jianlong and other towns or subdistricts. The low-yield area is mainly located in Chenshi, Dingjia, Zhengxing, Laifeng,
Qinggang and other towns or subdistricts. which is related to the low, middle and high gradient on both sides of the basin terrain.
The distribution characteristics of large precipitation on both sides and small precipitation in the middle are consistent. 4) Under the
background of future climate change. the sensitivity of runoff to precipitation change is higher than that of temperature change.
When the precipitation remains unchanged, the average annual runoff depth decreases by 4.39 mm every time the temperature
increases by 1 °C. When the temperature decreased by 1 °C, the average annual runoff depth increased by 3.37 mm. When the
temperature remained unchanged, the annual runoff depth decreased by 6. 73 mm for every 1% decrease in precipitation. Watershed
precipitation increases by 1%, the average annual runoff depth increases by 9. 13 mm, precipitation is the main factor affecting the
future runoff change in Binan River basin, so it can carry out related soil and water conservation projects, optimize the land use
structure, improve the utilization rate of water resources to achieve the future climate change under the scientific management of
water resources in the basin. [ Conclusions] The distributed hydrological model SWAT can be used to simulate the hydrological
process of the Binan River basin, and the research results can provide certain theoretical guidance for the management and control of

basin water resources.

Keywords: Binan River Basin; SWAT model; simulation of runoff; runoff depth; water resource; the Three Gorges Reservoir Area
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