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Fig.1 ~ Structure of the saturated storage and excess infiltration model
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Fig.2 Basic flow of the modified model
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5 RI=(P-ST+S1)xFR (5)
RG=STxCGXFR
S2=(1-CG)xST
:RI (mm);RG (mm);S2
(mm); CG ;FR
1.2
3 , 5
Fig.3 Spatial distribution of the free water storage capacity , WM WUM . WILM .m .n,
SMM=(1+EX )xSM (1)  fe K, CKE .C, KG
Sl TR N .NK, SM EX, CKI
AU~ SMMX(I_(l_SW ), P>0 2) ca cc 17 ,
SMM, P<0 1,
:51 ;SM ,
 SMM EX , .
;P 0 o
1) PrAU=0 ,
RI=S1xCIXFR ,
RG=S1xCGxFR (3) R (Genetic) |
S2=(1-CI-CG)xS1 (Rosenbrock) (Simplex)
2) P+AU=SMM ,
RI=(P-SM+S1)xFR ,
RG=SMXCGXFR (4) , ,
S2=(1-CG)xSM o Nash
3)  O<P+AU<SMM Ens( )
- [21]
ST=SM-SMx(1-2HL REF,
1
Tablel Physical significance of the modified model parameters
! W WM:WUM+WLM+W//H[1;]I\14 8 N.NK
2 m ’ 9 SM /m
3 n 10 EX
4 fe /mm.h" 1 CKG
5 K /h 12 CKI
6 CK 13 Ccl
7 C 14 CcG
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Table2 The calibration results of the modified model parameters
WM m n c fe K N
155.393 0312 2,905 0.159 7.643 0222 2,969
NK EX SM CKI Cl CG
3.692 2,934 22.406 0.968 0.467 0.226
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4
Table4 The results of two models on simulation
AR /m?es™! 1% /h
900721 208.00 127.69 180.68 -62.89 -15.12 0 1
900816 60.20 39.66 40.26 -51.79 -49.53 -4 -4
940703 520.00 352.65 337.26 —-47.45 -54.18 1 1
950813 201.00 148.80 151.22 -35.08 -32.92 -1 -1
960804 128.00 99.57 92.60 -28.55 -38.23 -2 -1
960917 194.00 156.19 152.98 -24.21 -26.81 0 0
980730 16.50 40.78 25.44 59.54 35.14 -8 -8
980807 82.50 140.49 135.02 41.28 38.90 -2 -2
980815 272.00 19791 199.05 -37.44 -36.65 0 0
980826 31.60 44.68 43.47 29.27 27.31 -4 -4
5
Table5 The correlation analysis of the flood simulation in the study area
R? RE!%
/mP.s
900619 0.7406 0.6759 20.42 17.45 45.60
900721 0.8429 0.8041 38.44 18.99 208.00
900816 0.6642 0.7060 31.27 25.04 60.20
940703 0.8449 0.8491 7.63 -5.26 520.00
950813 0.7935 0.7873 -30.91 -34.17 201.00
960804 0.6946 0.7556 -7.66 1.55 128.00
960917 0.8836 0.9133 -8.88 5.80 194.00
980730 0.3776 0.3216 -67.74 12.05 16.50
980807 0.4220 0.5380 -18.54 -0.93 82.50
980815 0.9342 0.9320 22.73 2243 272.00
980826 0.6414 0.6647 -6.42 -1.65 31.60
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960917 980815 0.9, (2) o
, ( ) ; ;
, , 1998 7 30
, R? , 16.50m?s, , 1994
, , 6 7 3 520m¥s, ,
R? , 900816.,940703 . ,
960804 ,960917 980807 ,980826 , 980816, ,
960804 ,960917 ,980807 R? , o
, 200m*/s (3) o )
2.3.3 o
2008 ¢ 234
Y(GB/T 22482-2008 ) 6 , ,
0.70~0.90 , o )
_ , 24.349%~83.39%, :
0.70, o 900619 ,960804 980826, 50%
, , 25% ;
: , 45%~84%, 10%~38%
(1) o , o ;
( ) ; ;
1998 8 13~14 ; o ;
6
Table6 The results in outflow and proportion of floods
/m?-s™ 1%
900619 30.13 14.88 7.65 49.39 25.39 25.22
900721 180.68 25.22 12.92 13.96 7.15 78.89
900816 40.26 11.42 5.79 28.37 14.38 57.25
940703 337.26 37.04 18.99 10.98 5.63 83.39
950813 151.22 50.21 25.41 33.20 16.80 49.99
960804 92.60 44.42 22.20 47.97 23.97 28.06
960917 152.98 41.55 20.98 27.16 13.71 59.13
980730 25.44 9.51 4.63 37.38 18.20 44.42
980807 135.02 36.50 18.54 27.03 13.73 59.24
980815 199.05 57.55 29.37 28.91 14.76 56.33
980826 43.47 21.90 10.99 50.38 25.28 24.34
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Study on Correlation between Recession Coefficients and Catchment Characteristics in Pearl River
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(1. Zhaoging Hydrology Bureau of Guangdong Province, Zhaoging 526060, China;
2. Department of Water Resource and Environment, Sun Y at—Sen University, Guangzhou 510275, China)

Abstract: This paper adopted the classical recession curve based on GA to study and analyze the mean daily runoff at some hydrological
stations in the Xijiang upstream. The accuracy of verified results demonstrate well with Nash coefficients. Therefore, the obtained coeffi-
cient of recession can reflect the characteristics of the study basin. This paper also studied the relation of the coefficients of recession with
the catchment area, underlaying surface characteristics, degree of vegetation and mean annual runoff, and discovered that (1)The recession
coefficients will decrease with the catchment area and vegetation degree increasing; (2)The recession coefficients will decrease with the
height difference permeability of underlaying reducing; (3)The recession coefficients are especially sensitive to the Karst landform, charac-
terized by being larger than those in the non—Karst area;(4)The recession coefficients will increase with the mean annual runoff increasing,
and there is an exponential function relationship between the two. These rules between the recession coefficients and catchment characteris-
tic factors will provide reference for runoff forecasting in ungauged basins.

Key words: catchment characteristics; low flow discharge; parameter of recession; ungauged basin

(L#EF 45 ) forecasting or the semi—humid area [J]. Journal of China Hydrolo-
[19] Caihong Hu, Shenglian Guo, Lihua Xiong, A modified Xinanjiang gy, 2005,25(2):24-28. (in Chinese))
model and its application in Northern China [J]. Nordic Hydrolo- [21] s R s
gy, 2005,36(2): 175-192. [J]. , 2002,22 (1) : 12-16. (ZHANG Honggang, GUO
[20] s s , . [J]. Shenglian, LIU Pan, et al. Study on automatic calibration methods
, 2005,25 (2):24-28.(SONG Xingyuan, GUAN Huaimin, SU for multiple objectives of conceptual hydrological model [J].Journal
zhicheng, et al. Application and research on the model of flood of China Hydrology, 2002,22(1):12-16. (in Chinese))

A Modified Saturated Storage and Excess Infiltration Watershed Model and Its Application
HU Caihong', WANG Jinxing?, LI Xinan'?

(1. School of Water Conservancy and Environment, Zhengzhouw University, Zhengzhou 450001, China;
2. Hydrological Forecasting Center, MWR, Beiing 100053, China;
3. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Saturated storage and excess infiltration of two water resources model was modified for each characteristic and mecha-
nism of saturated storage and excess infiltration model and Tank model, based on the introduction to two models. The model could
reflect dynamic change of surface runoff, interflow and groundwater runoff. And it can be applied in flood forecasting, river simu-
lating, and water exploitation. The modified model was applied for the Luanchuan Station in the Yihe River Basin. Three optimiza-
tion algorithms (Genetic, Rosenbrock and Simplex) for hydrological model calibration were used for calibrating the model parameters.
The modified model was compared with the original model. The results show that the modified model has a better goodness—of—fit
than the original model, and the model could reflect the process of different runoff composition

Key words: saturated storage and excess infiltration model; water source; modified model



