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Tablel The parameters and their sampled ranges of GR3 model
b o
o
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Fig.2 The structure of the Xin’anjiang model
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Table2 The parameters and their sampled ranges of the Xin’ anjiang model

WUM/mm 5~25
WLM/mm 50~150
WDM/mm 10~30
KE 0.3~1.0

C 0~0.3
B 0.2~0.4
IMP 0~0.05
SM/mm 20~80
EX 1~1.5
KSS 0~0.3
KG 0~0.3

UH 1~5
KKI 0.3~1.0

KKG 0.5~1.0
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Table3 The basic characteristics of the representative watersheds
/e =Ty —
5013 1800 ,
10190 1060 N
1460 1050 ,
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4623 720 ,
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981 741
GR3 N o ,
o N 9 o 407
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Table4 The hydrological data of the representative watersheds
9 (2004~2012) 5 (2005~2009) 3 (2010~2012)
22 (1976~1997) 11 (1977~1987) 10 (1988~1997)
9  (2002~2010) 5 (2003~2007) 3 (2008~2010)
2 11 (2002~2012) 7 (2003~2009) 3 (2010~2012)
2 (2003~2011) 5 (2004~2008) 3 (2009~2011)
6 8  (2006~2013) 4 (2007~2010) 3 (2011~2013)
6 8  (2006~2013) 4 (2007~2010) 3 (2011~2013)
5 GR3
Table5 The parameters of the GR3 model for the representative watersheds
112 209 112 116 157 124 89
129 81 120 518 411 237 843
1.8 2.8 2.0 5.4 2.4 1.1 2.6
6
Table6 The parameters of the Xin’ anjiang model for the representative watersheds
WUM 20 20 20 10 10 15 15
WLM 100 125 55 53 70 80 80
WDM 30 30 30 20 20 20 20
KE 1.0 1.0 0.7 0.4 0.6 0.9 0.7
C 0.02 0.13 0.13 0.09 0.07 0.2 0.18
B 0.4 0.4 0.4 0.4 0.3 0.2 0.2
IMP 0.04 0.01 0.00 0.01 0.00 0.00 0.01
SM 45 28 35 48 33 44 47
EX 1.5 1.5 1.1 1.5 1.3 1.0 1.1
KSS 0.18 0.13 0.24 0.15 0.12 0.12 0.1
KG 0.14 0.08 0.1 0.27 0.23 0.13 0.07
UH 1.5 24 1.6 4.3 2.8 0.9 3.0
KKI 0.66 0.35 0.55 0.76 0.84 0.66 0.88
KKG 0.99 0.86 0.97 0.97 0.97 0.94 0.91
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Table7 The error functions
obs sim 2
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Table8 The simulation results in calibration and the validation periods of GR3 model and Xin’ anjiang model
NSE REI% RC NSE RE!% RC
GR3 0.90 -8 0.93 0.95 -2 0.95
0.93 8 0.93 0.95 15 0.95
GR3 0.92 -2 0.92 0.92 11 0.92
0.90 -2 0.90 0.89 9 0.90
GR3 0.85 -17 0.85 0.78 -2 0.78
0.83 -10 0.83 0.76 6 0.76
GR3 0.80 -12 0.81 0.81 20 0.85
0.76 -17 0.77 0.76 23 0.80
GR3 0.82 1 0.82 0.72 15 0.76
0.83 -6 0.83 0.73 14 0.79
GR3 0.88 16 0.88 0.72 -18 0.74
0.89 12 0.89 0.71 -20 0.73
GR3 0.78 -6 0.83 0.84 -14 0.85
0.82 -15 0.84 0.81 -18 0.82
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Comparison between GR3 Model and Xin’anjiang Model in Application for Watersheds in China

XU Sha, YANG Xiaoliu

(College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: The GR3 model has a simple structure with only three parameters which can be automatically optimized. The model

was developed in Europe, Africa, and South America. In order to verify its applicability in China, the GR3 model was

compared with the Xin’anjiang model in the seven representative watersheds situated in the river basins of Yangtze, Huaihe,

Yellow and Songhuajiang where the Xin’anjiang Model is recognized applicable. The comparison concludes that the GR3 model

is comparable to the Xin’anjiang model in terms of the model efficiency, water balance and correlation, and has the same

applicability in China.

Key words: conceptual hydrological model; GR3 model; Xin’anjiang Model; rainfall-runoff simulation



