201749 A Z?ﬂ[im‘ *ﬂﬁi’iﬂi 5548 & 55 9

doi:10.6041/j. issn. 1000-1298.2017.09. 031

ET HWSD gy GSAC =B MR =R S AT 5SRIE

T &' TER' EAM EXA KL+I' EHRE
(1. R Adbgelr Rk Fl 5 oK TREZE B, WA JRIE 1500305 2. A4 384 b 7K ¥ I v & F) B 5 St 3R %8, WA R T 1500305
3.9 M R KA SRR IR 2 1 TR, $M 225009; 4. =W K2k Fl 5 R824 B, LS 443002
5. KRS & e AF 58 ey, JE T 100038)

2

FEEE ST XTI T AR B 5% S AL T TFEAE R (GSAC) 7™ i 2 IO LA T 9 [l AT, 4 o ) P A1 530 A0 88 4 9 4l 2 (HW'SD)
A R A AR IR RS RN T i o W SR T HWSD ok 23 1 sk 5T M 4 2 B A B O R
FMAETUZ(T JZ) SIRJE (S J2) L 3en) I8 28 %40 WA HRp oK i A A8 K B 4 1 30K 73 3 80 R T — D AU 48 £
A1 HWSD ) T J= 3K T3 R A58 I 155K i B 28 R BoH sk GSAC LR b JR R 24K T A T b )2 5 J88 K 30 Jol 4% 0 A%
19 HWSD ek 703 B4y GSAC BETY b R J= oKk 73 80 de Ja M GSAC RN | R R 2 5 56 e 1 iy 13
K35 B T SRR A TS 077 T S B AR AR 77 0 2 B0 R I, SR T 12 A4S 2 O 3 28 7 3 2 RO AT AL LE , BT A 1Y
KIE R BOH T A A2 (FS) 15 5E CSAC BERIAHE o WP 22 0] 3 19 L 45 SR R W1 - 267 HWSD -3 J 1 i o il
T GSAC AR R [ 4% AL 7™ I 2 B 5 1 BT A8 B AT, ARTAS IE 7 i 2 B 3l ) GSAC M BY 7 4 5 391 5 56 TIE 390 1) 490 A1 3%
FRAF(NSEC) 535312 0. 81 F1 0. 83, 5 AL IE i 2 B SUAH LL , B2 1E 7= 3 2 B i GSAC B Y B 5 BUAT 3 i i 4L
PURGRE

KB : CSAC HERL; MARAL ™2 K0 I AN LR % 5 S 800t BRIE R

RESZES: P333.9 XHkPRIRAD: A XEHS : 1000-1298(2017)09-0250-07

Grid Runoff Parameters Estimation and Adjustment of GSAC
Model Based on HWSD

WANG Bin'? DING Xingchen' HUANG Jinbai’ GONG Xinglong' ZHU Shijiang® WANG Guizuo’
(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China
2. Key Laboratory of Efficient Utilization of Agricultural Water Resources, Ministry of Agriculture, Harbin 150030, China
3. College of Hydraulic, Energy and Power Engineering, Yangzhou University, Yangzhou 225009, China
4. College of Hydraulic and Environmental Engineering, Three Gorges University, Yichang 443002, China
5. Development Research Center, Ministry of Water Resources, Beijing 100038, China)

Abstract; The grid-based Sacramento ( GSAC) model divides a basin into discrete areas using grids.
Conventionally, it is difficult to achieve the grid parameter for runoff module of GSAC model. With an
aim to solve this problem, a method for estimating the runoff parameters of GSAC model using the soil
property data of harmonized world soil database ( HWSD) was proposed, in which the physical and
chemical characteristics of each soil layer were given on the basis of the division of topsoil (0 ~30 cm)
and subsoil (30 ~100 cm). Firstly, the percentages of sand and clay content and texture classification in
topsoil (T-layer) and subsoil (S-layer) of HWSD were exiracted. And the data was used to estimate the
soil water constants such as wilting point, field capacity and saturated water content in each grid.
Secondly, the upper layer thickness of GSAC model was adjusted using wilting point, field capacity and
tension water capacity of T-layer, and a climatic index defined as ratio of mean annual precipitation to
potential evapotranspiration. In each grid, the soil water constants of T-layer and S-layer were converted
into those in the upper layer and lower layer of GSAC model by upper layer thickness. Finally, runoff

parameters in each grid were estimated using the upper layer thickness and the converted soil water
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constants of GSAC model. Meanwhile, totally 12 adjustment coefficients were used to adjust the runoff

parameters, and all the adjustment coefficients were determined by the GSAC model via the free search

(FS) algorithm. The results of model application in the Hulan River Basin indicated that it was feasible

to estimate runoff parameters of GSAC model using HWSD soil property data; the better runoff simulation

results were obtained by GSAC model using the adjusted runoff parameters; and Nash efficiency

coefficients (NSEC) were 0. 81 and 0. 83 of the calibration phase and verification phase, respectively.

Key words: grid-based Sacramento model; grid runoff parameters; harmonized world soil database;

parameter estimation; adjustment coefficients
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Fig. 1 Location of Hulan River Basin in China
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Tab.2 Simulation accuracy of GSAC model at Lanxi station over Hulan River

4 fy
1992 1993 ¢ 19 1996 1997
0.78 0.82 0.67 0.81 0.91

-0.76 0.08 0. 23 -0.90 -1.11 0.25
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