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Abstract: The uncertainty analysis of hydrological models has received increasing attention of hydrological
researchers. This paper applies a modified GLUE (generalized likelihood uncertainty estimation) methodol-
ogy to estimate the prediction bounds of four hydrological models (namely, Xinanjiang model, SMAR model,
SIMHYD model, and Tank model) on five sub-catchments in the Hanjiang river basin, respectively. Three
indices (namely, containing ratio, average band width, and average asymmetry degree) are adopted to assess
the prediction bounds obtained by the modified GLUE. The results show that the modified GLUE methodol-
ogy can increase containing ratio and reduce average asymmetry degree of prediction bounds significantly.
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Table 1. Information of five sub-catchments

& 1 Wi

DU T PRI (kmP) P35 H 28 % (mm) 135 H B /Y (mm) RRSISEE (WD) R (4F)
| 1275 2.01 259 18.01 1980~1987
B 3415 1.90 241 45,84 1980~1987
FH Y] 5578 311 225 58.63 1980~1987
K 1281 225 231 12.67 1980~1987

L&) 1224 2.28 3.20 39.30 1980~1987
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Table 2. Indices of prediction bounds of Xinanjiang model on five sub-catchments
F 2. FRITEBE 5 NifE TR X B ETE MR

AR WIRES R IEAT 1) Eizta T .30) 0] K] Lyes |
CR 0.67 0.59 0.72 0.67 0.67
2 5E B(m®/s) 27.25 64.05 91.01 17.93 4552
S 0.59 1.35 0.6 0.77 0.56
GLUE
CR 0.67 0.57 0.7 0.6 0.66
For 4 B(m®/s) 18.55 27.55 69.37 11.19 38.39
S 0.72 1.92 0.76 0.92 0.65
CR 0.81 0.84 0.90 0.85 0.82
5E B(m®/s) 3051 85.18 109.05 22.30 51.41
S 0.32 0.34 0.26 0.29 0.33
MXGLUE
CR 0.84 0.81 0.89 0.81 0.85
o 46 1 B(m%s) 21.73 4181 91.01 15.81 43.39
S 0.32 0.80 0.29 0.35 0.32
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Figure 1. Prediction bounds of Xinanjiang model obtained by (a) GLUE; (b) MXGLUE on the Mumahe catchment in 1983
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Figure 2. Prediction bounds of Xinanjiang model obtained by (a) GLUE; (b) MXGLUE on the Mumahe catchment in 1987
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Table 3. Indices of prediction bounds of four hydrological models on the M umahe catchment
R 3. 4 MERIEW D AT _E BT X 8 B iE AR AR

Tk FRYIEAT fabr B SMAR SIMHYD Tank
CR 0.67 0.71 0.19 0.61
FE M B(m®/s) 4552 55.65 24.36 53.22
S 0.56 0.67 66.29 0.52
GLUE
CR 0.66 0.69 0.22 0.71
o 41 B(m®/s) 38.39 46.03 21.64 35.69
S 0.65 0.86 97.07 0.56
CR 0.82 0.94 0.56 0.68
T B(m%/s) 51.41 65.06 62.45 60.16
S 0.33 0.24 3.97 0.44
MXGLUE
CR 0.85 0.94 0.61 0.75
A6 1 B(m®/s) 43.39 54.89 62.39 42.43
S 0.32 0.25 6.24 0.55
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