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Surface runoff simulation based on SWAT model in Beishan reservoir watershed
ZHOU Zheng' , WU Jianfeng' ; YANG Yun? ,CHEN Gan',SONG Jian' , SUN Xiaomin®, LIN Jin®
(1. School of Earth Science and Engineering , Nanjing University , Nanjing 210023 ,China;2. School of Earth Science and
Engineering , Hohai University , Nanjing 210098, China;3. Nanjing Hydraulic Research Institute , Nanjing 210029 ,China)
Abstract: SWAT software was used to employ the distributed hydrological model to evaluate the surface water resources in the
Beishan Reservoir watershed. Based on measured hydrological data from 2016 to 2018 provided by the local watershed manage-
ment institution,and the elevation,land use.and soil type data,the SWAT and SWAT-CUP software were used to calibrate and
analyze the sensitivity of the parameters in the Beishan reservoir watershed. The coefficient of determination (R?), Nash-Sut-
cliffe efficiency (NSE) , mean absolute relative error (MARE) and root-mean-square error (RMSE) was selected as the model
evaluation indexes. The results indicated that the simulated value of Beishan reservoir’s monthly water storage showed good
agreement with the measured value. The model evaluation indexes R? ,NSE, MARE and RMSE, were 0. 89,0. 88,5.04% and
1.15X10°m’ in calibration period, and 0. 89,0. 85,4. 23% and 0. 90X 10°m?® during validation period, respectively. This sugges-
ted that the calibrated model can approximately reflect the characteristics of runoff in the study area, indicating the displayed
best applicability of SWAT model in the watershed. Moreover, the sensitivity analysis of the main parameters based on the vali-
dated hydrological model indicated that GWQMN (threshold of shallow groundwater regression flow) and CN2 (number of SCS

runoff curves) were the most important parameters showed significant effect on the model results.
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Tab.1 SWAT model main data types and sources

e Bl ik e KU
B e 30 mX30 m Mk TIFF 02l S40RT-A
U IR 1% 5000 TIFF )25t 4+ %8 e
A 1:100 5 GRID B ¥dmor
SEHE 20002018 4R A B TXT whES SRR K
KEERE  2016—2018 4EE A Hidl TXT  AbilokEag LR

2.1.1 #HFxeEt

TR T8 FH 0 50 s R B ol b B2 [R5l =
T % 30 mX 30 m. 7E ArcGIS il i 4%
S SRR IS B8 1L K R R DEM 508 .
DEM ] 42T 358U 75 1 % 2 50 A0 455 T AR 3%
JE K R AR, 2 T A R P AT R 3
T Ed LA 1,

1 #%EX DEM
Fig. 1 DEM of the study area
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Fig. 2 The land cover map of the study area
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Tab. 2 Detail of land cover types in the Beishan Reservoir basin
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Fig. 3 Map of soil types of the study area
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Tab. 3 Time series and sources of meteorological data
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Fig. 4 The relationship curve of precipitation and water level in the study area
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Fig. 5 Sub-watershed map of the study area
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Tab. 4 Parameter sensitivity analysis and calibration results
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CN2 SCS 1237 #h 42 %4 0 98 4.70 0 2 0.135
SOL_AWC HHE TR KR/ (mm + mm!) 0 1 —1.72 0.09 3 0. 059
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SOL_K HHE AR F) 525/ (mm « h!) 0 2 000 —0.52 0.61 10 0.017

[ - i = —
cor_» R -~ o e~ R
rEvary e FEVAPMN F- 4= -F=an=p-q-=: B--
rI“_HI\ 1'!1 .............. Irllr_ﬂ r.‘l J'rl- s SIS T R :. - E - '
g o A , ag F:“:""""":""'_'":""E_’""' 5
& A m i B ALPHA_BF |- F-5--F - - -
GW_DFLAY GW FEEAY F-F--b-doabode {}—3- Shodobd
:.;r:.l_.ll'l;l;'l;-: .;. ...... ﬁr.ll.\_.ll“-l:i - .: ....L..EE .E.-_. j. - :...
Rt e Eamses]
GWOMNE--F--F--F -k LIWOMY : I : : : l.__i : I A L
% G I L - 0 S O (O | S T (R
il o i3 04 kS 0 T RE -7 = =5 4 =1 =1 =1 1k | S TR M
R 11 i
(o) BHASELFL TS PHE S ESTENEALE) Che ) SRR R e e ] R S i )
6 FHRAESTTEMER(BSHRMTEENSIEK4)
Fig. 6 Sensitivity analysis and evaluation results (Parameters are defined in Table 4)
e 70 - K X KRR



A% % T SWAT ML ALY bl K 08 5k 42 i )

2.2.2 A FEE R

AYRAIE 5 3 FH 1) 7K SCASE Y P B 48 AR Ok B
ZBRD) A3 R R BUONSE) | F A 6 i 2
7 XHE (MARE) 134 77 #1225 (RMSE) , 118
KN

A 4 S H R E g R, Talifii A AreSWAT h
BATFER , LAABILZKZE 2018 4F3% H &K S AE R 5iiF
ZHH . W 7 R AR BN LK EE K
M RE TR AR P RAC(R) AT RUCR R
(NSE) IR X152 22 26 X (MARE) F1#4 77 #fi5%
2 (RMSE) 4351124 0. 89.0. 88.5. 04 % F1 1. 15X 10°

S0, —0u) (P,—Po)
W_Pm : } (1w A S s 76 % VE T, R NSE,
2,(0, =0, 2(Pi— Py’ MARE #l RMSE 43 53k %] 0. 89, 0. 85, 4. 23% Al
SO, —P.)? 0. 90X 10° m? . 1§ JE AU 5 25K L AR 780 ] DL 1
NSE=1— {1} (2) Wb ILK A AR A AL
VZ(O,'_Oavr)Z
) ':}3 0 3 ERSH
23| =57 X100% L,
MARE—"—1_0; 3y 3.1 B@®-sKRALE B4 AR AT
n
Hr I 4 BT 0L Jb K IR A 5 R K B BT
o M B 5 28 5 AR AR AR b 5 e K 38 D FE A P o —

KO, FoREE ¢ WOWMIME ; O, T8 AT
SERIAE 5 Pr 7R3 ¢ IRBLHUME ; P T8 A
FEHASF- 4 F00 D 1 .

R Sk [24-257, A &2 A4l b NSE=>0. 5,
R*=0. 7 BRACH BLABRAT T HAF I 258 . AR
T ALK PR B B 1Y 2017 AFOK R A B K&
VERBESHRIE, KSR ES RS WE 4. R

HPHEA R 0.7) , WA H LAY IR 7] o KA
AHTE] W& i s F2 22 AR T AE 2R U W] [ K &
WFoE XA A2 i L P A B 255 L 18 AR SWAT
AL, G LK K A ARG L AR A AN
TR 7K PR 1T 55 35/ A K AL A i 0 T R 3 AR K
K R AR S PR A AR O R B A BT L
IR B K AR e A8 I A T B R A 56 S AR s
T M B EOK

E I =l Hy

LTI r“-"
i L
I :rl b i F =00
i b 1.] w L]
E 4 i ’:
e i Kl E =
=, i i =
= ].'I' -
= ! n i
e ¥
e HE 20
PP i : .
"i: 14 - | E ® ..
LT — X =
T | AL SRl - IR IE St ) T i
S hHE =5 ki AMEE- ] 50 [P i dA | WA HE =4 33 RSEF- e |y T ¥
ek ---ilii el k§ = IR -l-l'i-"i_:'!-i]
I =il
I.I..,"'\-"'h"h'\-"\-\."h"'h"'h"\-\..;h%}HHHM‘HMHH%‘-‘H.}:-H'” ', « 5F 1]
FoRrmRep R R ﬁ_;i-u = ] ?_;:-.3 :
- - 0} R .
P RS R S Y NI L SIS
L . e S sz No S NS e e - e o
e e o ol ol ol i i 1 +,
F S TSNS ITTTEEST S

A o 'I'!h.u
Ul ) B o S~ R s
B 7 KEEBKEERBIFR

Fig. 7 Reservoir water storage simulation
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