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Abstract

The lumped Xin’anjiang model, semi-distributed TopModel model and distributed VIC model were
selected for rainfall runoff simulation in order to compare the suitability in the plain lake region.
The Boyang and Xi River sub-basins in the Poyang Lake uncontrolled intervening basin were used
to calibrate and verify these hydrological models. Application results show that the model effi-
ciency of VIC model is 10% higher than those of Xinanjiang and TopModel models, the relative er-
ror of total runoff is within 5% and much better than other two models. The distributed VIC model
performs much better than lumped and semi-distributed models and is able to simulate rainfall
runoff and water resources well in lake area.
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Figure 1. The location of Boyang and Xi River basins in the Poyang Lake region
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Figure 2. The distribution of gauged stations in the Boyang
River basin
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1971~1976 F3L 6 MG, A DUABEE L 2 PR K& A 11 2 - I ERKE (LR 2 51
SN 6 FE PR K. IR A 2 AN RS Flze. YRR T 1977 SEE,  Han e RIS RIX
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FE AR AR ARHBE R | SRR, AR 2R A B TR AR LU BRI 7.93%, 0.18%, 1.46%, 51.14%,
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Figure 3. The distribution of gauged stations in the Xi River basin
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Table 1. Data set of calibration and verification periods in the Boyang and Xi River basins
1. IR ET R E AL I B 2R IR

bk vl FTARRFEAR 58 o4 14
T PR 1980s 1982~1989 1982~1987 1988~1989
TR 1990s 1990~1999 1990~1996 1997~1999
AR 2000s 2000~2007 2000~2005 2006~2007

i) 1970s 1971~1976 1971~1974 1975~1976

Table 2. Calibration and verification results of three hydrologic models in the Boyang River basin
7z 2. KRB EE RIS A R E R R

TR 2% 224 (%) R L AR R 1R 2 (%)
A 3

M K EH Hor 6 1

VIC 1980s 87.65 87.88 0.08 0.92
BT 80.79 68.73 -5.83 ~7.66

TopModel 72.63 54.41 -1.23 7.93
VIC 1990s 85.94 88.14 1.75 -1.72

B 80.33 87.22 -0.37 3.83
TopModel 69.40 73.15 143 -8.15

VIC 2000s 86.33 85.78 4.45 2.82

AT 71.87 67.64 -0.81 2.19
TopModel 77.38 55.18 6.38 11.01
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TopModel #AYTE 3 ANAS [F] I 122 52 BB 8 203 R AUAE 69.40%~77.38% 2 (8], Far I HHAR X4 22, B 1990s
N 73.15%5k, F34h 2 AN BATE 55% /A o A Uit S B A R 52 2256 T 1980s AT 1990s i 1, 2 5E AN IS 2%,
AT SS HAZNIA R T 8% /- 475 20008 Hf HAAR i ek B 5 S DAL v KA P82 A7 26 5 A RAGL 56 B3 I8 5% LA I,

K 51 BE AT A [F] (0 i, THEAS 31 =M RYLE PU R 2 e AR G 25 5, W& 3. VIC 1E
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I N—0.02%F1-1.32%, 15 BZ A AL Xof P VR] sk AR AR A AR I — i RV B e VB R R0 RAUTE &
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K =B H B PN FEARCE S I I T B 51 22 4 b oGl oA Bl 3 A 4 v i 45 R AT A,
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Table 3. Calibration and verification results of three hydrologic models in the Xi River basin
2 3. KRB EFRISREEMR ISR

g R ZH(%) A U BT 1R 7 (%)
#EH g2 R E 563
vIC 71.32 54.93 -0.02 -1.32
A 59.07 62.91 -3.89 2.80
TopModel 59.45 59.26 12,52 5.12

Table 4. Results comparison of three hydrologic models in the Boyang River basin
F2 4. EAKSOEBUE PRI AR E MR IR 45 RATEE

o BT 2K (%) PRI AR R 1R 22 (%)
EH 58 # e e
VIC 86.64 87.27 2.09 1.82
TopModel 73.14 60.91 3.01 9.03
BraiL 76.77 70.3 2.34 456
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Figure 4. Comparison of simulated and observed flow hydrographs in the Boyang River ba-

sin during 1988 (verification period)
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Figure 5. Comparison of simulated and observed flow hydrographs in the Boyang River basin
during 1997 (verification period)
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Figure 6. Comparison of simulated and observed flow hydrographs in the Boyang River basin
during 2006 (verification period)
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Figure 7. Comparison of simulated and observed flow hydrographs in the Xi River basin
during 1975 (verification period)
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