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Abstract: The conceptual rainfall-runoff model, HBV, was applied to Dongjiang basin and its 13 sub-basins for the purposes of
examining the applicability of this well-known model in south China in order to explore the possibility of transferring the calibrated
parameter values to ungauged basins. For testing the applicability of the model in gauged basins, an automatic optimization method
was used for model calibration. For testing the transferability of the parameter values to ungauged basins, two parameter
regionalization methods (proxy basin and global mean) to determine the model parameters for ungauged catchments in the study area
were investigated. The results showed that: (1) the HBV model worked well in the Dongjiang basin with average R higher than 0.82
for using calibrated values; (2) Transferring the parameter values with higher R* and ME during cross-basins tests into the hypothetic
ungaged catchments did not result in better model simulations than those with lower corresponding values; (3) Neither
area-weighted-mean nor Thiessen-interpolated-mean approach could markedly improve the precision of parameters estimation by
arithmetic mean value. It was concluded that both regionalization methods could effectively estimate parameters for ungauged
catchments in the Dongjiang basin, leading to little discrepancy in the two models.
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Fig.1 The map of Dongjiang Basin and sub-basins
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Tab.1 Simulation results of HBV modeling in the Dongjiang Basin and sub-basins

T2 K THI R (km?) R* ME a2 24P MA(km?) R ME

1 Ry 849 0.97 0.96 8 i} 684 0.71 0.71
2 AR A7 455 0.71  0.71 9 KE 987 0.79 0.78
3 JuM 385 0.87 0.87 10 PN 1357 0.89 0.88
4 WyE 1080 0.85 0.85 11 HEvy 1306 0.78 0.77
5 % 37.2 0.86 0.86 12 BF 42.6 0.72 0.72
6 Bl 1400 0.81  0.80 13 Ik 531 0.81 0.81
7 F il 2091 0.87 0.87 14 RULHI 25555 0.86 0.86
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Fig.2 Simulated and observed daily runoff and daily precipitation at Boluo station, 1978-1988
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Fig.3 Simulated and observed monthly runoff and monthly precipitation at Boluo station
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Tab.2 Cross-basins tests between upstream and downstream sub-basins
(calibration in downstream and validation in upstream)

i . JuM . R . Ll
R ME F R ME F R ME F
B0 0.76 0.76 0.57 0.78 0.75 0.59 0.72 0.72 0.52
JiEii} 0.64 0.60 0.38 0.67 0.67 0.45 0.61 0.57 0.35
KA 0.74 0.73 0.54 0.75 0.68 0.51 0.70 0.70 0.49
] 0.71 0.70 0.50 0.72 0.65 0.47 0.70 0.70 0.49
3 LWEF RO R T s SR (g, T IR
Tab.3 Cross-basins tests between upstream and downstream sub-basins
(calibration in upstream and validation in downstream)
N Jul WY il
L R? ME F R’ ME F R’ ME F
BRI 0.84 0.81 0.68 0.82 0.81 0.67 0.68 0.54 0.37
i} 0.82 0.78 0.64 0.84 0.83 0.69 0.77 0.54 0.41
K 0.84 0.82 0.69 0.81 0.80 0.65 0.71 0.61 0.43

BEPE 0.78 0.78 0.61 0.82 0.80 0.66 0.83 0.78 0.64
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Tab.4 Transfer results of calibrated parameters in the Jiuzhou and Shuibei sub-basins

T P FIE JUNFRIRSEL KEF RS

i R* ME R* ME  EL(R)  EL(ME) R* ME EL(RY» EL(ME)
1 &L 097 096 091  0.89 0.05 0.07 091 091 0.05 0.06
2 LAE¥E 071 0.71 0.66  0.63 0.05 0.08 0.71 0.68  0.00 0.03
3 LM 087 087 087 0.87 0.00 0.00 0.84 082 0.03 0.05
4 Wy 085 085 081 0.79 0.04 0.07 081 0.80 0.04 0.05
5 #%E¥ 08 08 081 0.78 0.04 0.07 082 0.79 0.04 0.06
6 EUElE  0.81 080 076 0.76 0.05 0.05 080 0.79 0.01 0.01
7  Fii 087 087 071 0.63 0.16 0.24 071 0.61 0.17 0.26
8  JHkmr 071 0.71 0.64  0.60 0.07 0.11 0.67 0.64 0.05 0.07
9 JK¥F 079 078 074 073 0.05 0.05 0.79 0.78  0.00 0.00
10 JHX 08 088 079  0.69 0.09 0.19 0.84 0.75 0.05 0.13
11 #ks 078 0.77 0.71  0.70 0.07 0.07 0.75 0.74  0.03 0.03
12 A% 072 072 069 064 0.03 0.08 0.65 055 0.08 0.17
13 E¥ 081 0.81 081  0.77 0.01 0.04 078 072  0.03 0.09
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Tab.5 Application of three average values in 13 sub-basins and Dongjiang Basin
HAE AR E TR 2 {H BRI
K 5 5 EL R EL 5 EL
R ME R ME ——/(——  —— R ME —— — R ME ——
R ME R* ME R ME

Rt 0.97 096 093 090 0.04 0.06 093 092 0.03 0.05 093 091 0.04 0.06
e 071 0.71 0.64 062 0.07 0.08 0.64 0.62 0.07 0.08 0.64 0.63 0.07 0.08
JuM 0.87 0.87 0.85 0.85 0.02 0.02 085 0.85 0.02 0.02 085 0.84 0.02 0.03
HYE 0.85 0.85 0.83 083 0.02 0.02 0.83 0.83 0.02 0.03 0.84 0.83 0.02 0.02
i 0.86 0.86 0.84 0.83 0.01 0.03 0.84 0.83 0.01 0.03 0.84 0.83 0.01 0.02
izl 0.81 0.80 0.79 0.79 0.01 0.01 0.80 0.79 0.01 0.01 0.79 0.79 0.01 0.02
Ll 0.87 0.87 0.75 064 0.12 023 074 0.61 0.13 026 0.76 0.64 0.11 0.23
ik 0.71 0.71 0.68 0.66 0.03 0.05 0.68 0.66 0.03 0.05 0.68 0.66 0.03 0.05
K& 0.79 0.78 0.77 075 0.03 0.03 0.77 0.75 0.02 0.03 0.76 0.74 0.03 0.04
iGN 0.89 0.88 0.82 074 0.07 0.14 083 0.76 0.06 0.13 082 0.75 0.07 0.13
(i) 0.78 0.77 0.75 0.74 0.04 0.03 075 0.73 0.03 0.04 0.75 0.73 0.03 0.04
2F 0.72 0.72 0.67 0.57 0.06 0.15 066 055 0.07 0.18 0.66 0.55 0.06 0.17
s 0.81 0.81 0.80 0.74 0.01 0.07 0.80 0.72 0.02 0.09 0.80 0.73 0.01 0.08
ZRIT. 0.86 0.86 0.82 058 0.04 027 081 0.54 0.05 031 081 0.55 0.04 0.31
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