44555 4 W) W R Rk (H SRR ) Vol.44 No.4
2016 427 A Journal of Hohai University ( Natural Sciences) Jul. 2016

DOI;10.3876/j.1ssn.1000 - 1980.2016.04.010

£ T Holtan =i /K LR T

AOELEAALFRE R

(1. MREZ 0, dbat 1000815 2. JNEG AR SOK RSB, VLI B A 210098)

WE: AT GIS 5 DEM H K, ## % T Holtan /= 3789 57 X, /K AR ( Grid-Holtan 454)) | #5740
HAG g ST A& R R A T Holtan F 577 ik 69 85 = it A R I i A i DA ¥ R
J AR 0 — LT BRI IR A AL AL, Grid-Holtan A2 [R5 37 s A v A T ¥
F Fag i T ILRIARIR, 4R AW, Grid-Holtan AR Bk LB AL 69 B PR AF T # 2R | Grid-
Holtan 427! 3% A8 S R 8 4F

A . K SATARAE N A KK LAEA , Grid-Holtan A2 A, Bk b AE A . 37 22 i A . Holtan /= i ; —
Y I B 5 oo T LR BRI

FESZES.P338 MEKEREFRD A CEHE 1000 - 1980(2016)04 - 0340 - 07

A distributed hydrological model based on Holtan runoff generation theory

BAO Hongjun', WANG Lili', LI Zhijia’>, YAO Cheng’
(1. National Meteorological Center, China Meteorological Adminisiration, Beijing 100081, China;
2. College of Hydrology and Water Recourses, Hohai University, Nanjing 210098, China)

Abstract; Using the GIS and DEM techniques, a distributed hydrological model based on a runoff generation theory
(the Grid-Holtan model) was developed. For each computational cell, the infiltration-excess runoff was calculated
with the Holtan infiltration method, and the overland flow and river flow routing were simulated with the one-
dimensional diffusion wave model. The Grid-Holtan model, Shanbei model, and Xinanjiang model were applied to
the Kongjiapo Catchment of the Qinhe Basin, in China. The results show that the Grid-Holtan model and Shanbei

model perform better in flood simulation than the Xinanjiang model, while the flood peak simulation accuracy of the

Grid-Holtan model is higher.

Key words: hydrological process simulation; distributed hydrological model; Grid-Holtan model; Shanbei model;

Xinanjiang model; Holtan runoff generation model; one-dimensional diffusion wave; Kongjiapo Catchment of
Qinhe Basin
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Fig. 3 Land cover types of Kongjiapo Catchment
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Table 1 Comparison of simulated results of flood in Kongjiapo Catchment using three hydrological models

ok BREAKEL, Sk, RN % BRI % B 22/ h (VR eSS

K5 - -

&l A mm (m=s) ¢ s X ¢ S X 6 S X 6 8 X
1 1958-08-02 28.9 280 -10.8 -9.7 -29.2 -13.9 -20.3 -30.1 -1 -1 -2 0.82 0.83 0.32
2 1964-07-13 28.5 264 -5.6 67 364 -7.1-149 -245 -1 -2 -3 0.83 0.81 0.42
3 1975-07-25 68.6 205 12.4 15,7 359 -10.9 -20.3 -21.3 -1 -1 0 075 0.71 0.33
4 1981-08-15 82.7 380 141 113 415 -11.7 -13.1 -33.2 1 1 -3 078 0.81 0.34
5 1982-08-01 72.1 214 18.9 20.8 30.2 -8.6 -127 -234 0 -1 -1 0.73 0.71 0.55
6 1985-09-13  116.3 1026 -9.6-17.2 -27.8 5.3 -13.2 =543 0 -1 -5 0.89 0.8 0.07
7 1988-08-13 79.9 613 -17.3-13.3 -43.5 -13.4 17 -58.1 -l 1 -2 070 0.72 -0.13
8  1993-08-03  147.5 2070 -8.7 -8.9 -48.5 53 -11.2 -79.2 0 1 -4 0.90 0.87 -0.28
9 1996-08-04 59.3 269 138 9.5 208 17.2 1.1 21.6 -1 -2 1079 0.83 0.52
10 2001-07-26 50. 1 390 34.5 331 235 152 129 23 -1 -1 -2 0.79 0.78 0.57
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10. 9% , BAL RS UL IGAR XS R 25V BIH IR F] 14. 7% , THEE TAS B A PRIBAR X R 22 P (EN 36. 3% , iX HIEW]
TSR —E LU BRI E 7 I , e T2 W BT 22 T LA T A S A b WA A0 B R A2 il AN T itk
WHRAYESR . (b) L ERT | Grid-Holtan 578 5 [pk b AR TR AR U085 SR LA A [7] , ik A X 02 22 S B {E 44
14. 6% , W] Grid-Holtan BERIAGEHME (o) MBI [F] S i B AU 5 PR BE_EORF , Grid-Holtan A RIRLLL 5 22
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