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Abstract

In recent years, water resources are increasingly affecting the global environment and economy.
Conversion process and its coupling simulation of surface water and groundwater are the founda-
tion of water resources development and utilization, and scientific evaluation. In order to simulate
change in regional groundwater, the quasi-distributed watershed model, SWAT was coupled with
the fully-distributed groundwater model MODFLOW in simulation. The hydrologic response units
(HRU) in the SWAT model were exchanged with cells in the MODFLOW model. By using the HRU-
CELL conversion interface, the distributed groundwater recharge rate and the groundwater eva-
potranspiration calculated by SWAT were introduced into the RCH and EVT modules of MODFLOW.
The application of groundwater simulation in the Xi’an Heihe River basin of Shaanxi Province
demonstrated that the coupled SWAT-MODFLOW was capable of predicting the groundwater situ-
ation, and of being used for investigating the interaction between surface water and groundwater.
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Figure 1. Location of Heihe river basin
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Table 1. Main Parameters of Model Calibration

=1 RERFNEESY

T SRR iR RAEE R/ME RKME
Number Parameter_Name interpretation Fitted_Value Min_value Max_value

1 CH_N2.rte EREPEL=I LY -0.109 -0.145 -0.058
2 SOL_BD(1).sol S ok -0.968 -1.050 -0.666
3 GWQMN.gw A ) BRE 1.970 1.676 2.049
4 CN2.mgt IR M 2R R -0.127 -0.153 -0.043
5 GW_REVAP.gw K R R 0.005 0.004 0.043
6 ESCO.hru IR AME REL 0.893 0.857 0.895
7 SOL_AWC(1).s0l LTI A KR -0.492 -0.622 —0.445
8 SOL_K(1).sol T e 3.353 2.580 3.842
9 GW_DELAY.gw Hb R 7K A AE IR B ) 63.049 61.286 202.318
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Table 2. Simulated runoff results at the Chenhe station
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Figure 3. Comparison of simulated and observed runoff hydrograph during validation period
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Figure 5. The scatter diagram fitting between simulated and measured water
table at sub-basin 10

[ 5. 10 SF RIS T 7K AL SAR UK LR R 2

Xt 10 57U 2014 MR AR SEEE AR W], THEEAS B DXt R KA S SEN A R AR ) £
SWAT #7845 MODFLOW IS & 150 T S Al BRI LI R /K BE, B oK i T
IKZ B AR EAE SR TRl A0 %, 6T XK SR AR A AV B, S DX 4K Bl )l R 528
HASLhRE L. B2, EME) MR RIEE T HA: BT IR AR, BOAZE X & A
{K) - SR S AH L R A P HE B S EK R R, SR S KR B ARSI s A SCOUUTFE 1 Bkt S
P, o H e SRR X IO i AR F il — BT Ui IR AR R A AT K i ALy, LR
BIREA M EAL B B R 8, (HE B ismE i, HAERARR, BF SRR 5 e
S S, R AP ER LR S e, R K SO RE R B AT SN e AL EE

4. &g

N FH GPR 52 S R /K7 HEVR 2 TEA5AR I HE 1 AR AR 72 ) A A 1) RURIT s ) 2 —, e AMY
V5 R B B RGP AT AR S B AR I, T LIS S IURE SR BRI R B UIMIOE, e TR,
WS B SEMATE—iE.

X PG 22 BT 2014 AR R KA A AR 1) THEAS B X el R KA S S g SR AR )
& 2) BIOK GPR BORMN AT SWAT ## 5 MODFLOW KR &5, FFEDHHT R X . K CHE
RHOFERE E, X 76 22 RIS AT T SEHOERI, R X Bl 43 b A R a2k 5 T S i X R LR, BRAIE
T H GPR R 5T Rt X b N8R A7 (T 1705 3) AR4E SWAT 20 A7 s R (1R o5, 4 LK SCm o
HLIG(HRU) A MODFLOW ¥4 PR 22 73 I A% (CELL)AHXT B2, #4 SWAT RERLTHE 25 B A (1 1A 25 0] 0 A
E R AR B 2L (b R K ANA BB K 25 R B) 5] N MODFLOW [#)3t R /K b5 BB (RCH) A2 B BB (EVT)
W, SEIL T BRI A T, AT DAHE T R A B e B DX e 2. R K AN R KA R
NAERKIEHR I —3 5y, FFFLIVEE &M Bk SCHUR 2% /KO0, HiERIG S, EW2E, Rgs%, B
WA FRHIBERL X, LEERAEIRIKIGI & G MR R RGARAL, et Rk AL 7K AH BAE
T 90 R (L R



3T GPR HAR (- R AK I T /K RS & v 5 2 R H

S|

i

JERUHK 2 RS EIR IR 22 5 TRE S e JA 4 Tl S A BB T i B IN9R 5 e E 4 S S5 2 IMAE R T &6

55 98 K% 5 T )
E&WmE

F R b5 R A I H (12120113004800); K72 k2 2013 4E [ RO 2EAE A1 LI kiR H (2013

10710060).

SE ik (References)

[1]

[2]
(3]
(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

R, TS, B LA F K R KRG B D]. K BEIE LR, 2007, 23(4): 6-9.

YU Mei, RUI Xiaofang. Study on integrated management model of groundwater and surface water for prevention of
soil salinization. Water Resources Protection, 2007, 23(4): 6-9. (in Chinese)

FREEZE, R. A., HARLAN, R. Blueprint for a physically-based, digitally-simulated hydrologic response model. Jour-
nal of Hydrology, 1969, 9(3): 237-258.

PIKUL, M. F., STREET, R. L. and REMSON, I. A numerical model based on coupled one-dimensional Richards and
Boussinesq equations. Water Resources Research, 1974, 10(2): 295-302.

LI, Q., UNGER, A., SUDICKY, E., KASSENAAR, D., WEXLER, E. and SHIKAZE, S. Simulating the multi-seasonal
response of a large-scale watershed with a 3D physically-based hydrologic model. Journal of Hydrology, 2008, 357(3):
317-336.

feSLAE, HOEZE, HIFSE. SR T DEM oA sURSK ORI K2 BT[], /K RLF i, 2004, 15(004): 517-520.
XIONG Lihua, GUO Shenglian and TIAN Xiangrong. DEM-based distributed hydrological model and its application.
Advances in Water Science, 2004, 15(004): 517-520. (in Chinese)

PN, Ei, Edte, DT, AR, e, 2. S A SOOI A MIRIED]. AR BT
224, 2005, 20(2): 300-308.

JIA Yangwen, WANG Hao, WANG Jianhua, LUO Xiangyu, ZHOU Zuhao, YAN Denghua and QIN Dayong. Devel-

opment and verification of a distributed hydrologic model for the Yellow River basin. Journal of Natural Resources,
2005, 20(2): 300-308. (in Chinese)

BAALEE, FUDEE, AR, DA R T KA BAE R RS T AL []. KRR, 2007, 38(1): 54-59.
HU Litang, WANG Zhongjing, ZHAO Jianshi and MA Yihua. Advances in the interactions and integrated model be-
tween surface water and groundwater. Shuili Xuebao, 2007, 38(1): 54-59. (in Chinese)

FE, EPR, B MR KR S BT R R[], B EERE, 2008, 27(4): 37-41.

WANG Rui, WANG Zhonggen and XIE Jun. Advances in the integrated surface water and groundwater model.
Progress in geography, 2008, 27(4): 37-41. (in Chinese)

TR, BERE. R TOKEREG RS /KR ZIRIT[]. /KEIRTTFL, 2012, 32(4): 7-9.

WANG Bangxian, LV Zhitao. Investigate about water diversion and storage in a joint program with the help of under-
ground reservoir. Journal of Water Resources Research, 2012, 32(4): 7-9. (in Chinese)

AT, BEHOR, BOUmE. SARAZ R X i S M D] AR A R 0 M [3]. K SRR 7T, 2013, (1): 25-29

RUO Zihan, TA Yier and LUO Guangxiao, The impact of climate warming on river runoff analysis in Hami region.
Journal of Water Resources Research, 2013, (1): 25-29. (in Chinese)

NASH, J., SUTCLIFFE, J. River flow forecasting through conceptual models part I—A discussion of principles. Jour-
nal of Hydrology, 1970, 10(3): 282-290.

ZEg, EI0w, XEW, BRIFTE, FRRE, 4R, LT SWAT BB /KPR M AR Sk SR AR R K SC IR 2
[J]. /KB PEHFFT, 2013, 2: 301.
LI Yanman, HUO Aidi, LIU Ruicong, CHEN Sasa, WANG Xiaofeng and LI Jidong. Water resources responses to

climate changes in Xi’an Heihe River Basin based on SWAT model. Journal of Water Resources Research, 2013, 2:
301. (in Chinese)



	A Coupled Model Simulation and Application of Swat-Modflow Based on the Technology of GPR
	Abstract
	Keywords
	基于GPR技术的地表水地下水的耦合计算及应用
	摘  要
	关键词
	1. 引言
	2. 研究方法和数据
	2.1. 研究区域概况
	2.2. 研究方法
	2.3. SWAT-MODFLOW耦合方法
	2.4. SWAT-MODFLOW耦合计算在西安黑河流域的应用
	2.4.1. SWAT模型率定及模拟计算
	2.4.2. SWAT与MODFLOW的耦合计算


	3. 结果与分析
	3.1. SWAT模拟结果分析
	3.2. MODFLOW模拟结果分析
	3.3. 耦合计算结果的检验

	4. 结论
	致  谢
	基金项目
	参考文献 (References)

