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Automated parameter optimization of distributed hydrological
model for watershed flood forecasting
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2. Bureau of Hydrology and Water Resources of Fujian Province, Fuzhou 350001, China)

Abstract; The theory of automatic parameter optimization of the distributed hydrological model, inclu-
ding parameter’s physical meaning, uncertainty, sensitivity and determinability, is presented in this pa-
per. An automatic parameter optimization method based on Particle Swarm Optimization is proposed for
the Liuxihe Model in watershed flood forecasting. This method is validated in the Wujiang Catchment in
southern China and shows the advantages of high optimal performance, high computational efficiency,
and good convergence. The Liuxihe Model based on the automatic parameter optimization method is more
efficient.
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Fig. 1 The scheme map of the upper and middle Wujiang River Basin
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Table 1 Initial values of land use type parameters of the 4 ép% —I:Aj-li‘r-l’b
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Table 2 Initial values of soil type parameters of the upper and middle Wujiang River Basin
s T JEEE/mm RIS KR HRRKE WRUK L SR/ (mm - h')  RIEREE SRR
JE B B SR A 700 0.515 0. 362 3 2.5 0. 200
{5 I R R 1 000 0.517 0. 369 3 2.5 0. 206
SR E B IR R 1 250 0. 450 0.234 8 2.5 0.119
WHAH L 1 000 0. 459 0. 250 8 2.5 0. 121
A AR 820 0.385 0. 164 34 2.5 0. 076
RN L 700 0.419 0.193 15 2.5 0. 100
A FnH )2+ 150 0.430 0.203 10 2.5 0.113
B n K21 430 0. 495 0.312 4 2.5 0. 156
BRBEMEL 1 000 0. 550 0. 501 2 2.5 0.357
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Fig. 4 The procedure chart of parameter optimization
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Table 3 The result of parameter optimization for Liuxihe

model of the upper and middle Wujiang River Basin

KS n Man Zs b Bs
0. 500 0.899 1.471 0.790 1.385 0.502
Bw Csat Cfc v Cwl Ss
0. 839 0.569 0.678 0.907 1.499 0.501
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Table 4 The verification result of Liuxihe model h
BRI e R AL MXRRE FAEXRZE BERE KE TR WEIIAE 2
flood1980050620. 60 0. 906 0.958 0. 168 0. 004 0.913 -4
flood1980042313. 60 0. 892 0.972 0.282 0. 003 0. 867 -1
flood1981041014. 60 0.917 0. 967 0. 141 0.043 0.973 0
flood1981040712. 60 0. 805 0. 964 0.154 0.159 0. 990 0
flood1981041310. 60 0.739 0.938 0.221 0. 006 0. 830 -4
flood1982051014. 60 0. 831 0.924 0.271 0.013 0.922 0
flood1983061513. 60 0.904 0.954 0. 327 0. 007 0.944 -7
flood1983022720. 60 0. 896 0.974 0. 152 0.018 1.017 -2
flood1984050310. 60 0.971 0. 989 0. 085 0.010 0.951 -3
flood1985092216. 60 0.967 0. 986 0. 375 0.022 1.071 -1
flood1987051422. 60 0. 961 0. 986 0. 266 0.012 0.925 0
flood1987052012. 60 0.902 0.951 0.332 0.015 0.955 -2
flood2008060902. 60 0. 850 0.923 0. 454 0. 004 0. 985 -4
HIH 0. 888 0. 960 0.248 0.024 0. 949 -2

5 RILH BIFRISRE R (A S S R a2

Table 5 The result of semi-automatizatio parametric optimization method for Liuxihe model of the upper and middle Wujiang River Basin

KS n Man Zs b Bs
0.513 1. 500 1. 500 0. 604 1. 484 0.521
Bw Csat Cfe v Cwl Ss
1.481 0. 865 1. 148 0. 807 0.582 1. 089
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Table 6 The verification result of Liuxihe model by semi-automatization parameter optimization method h
KR R BT MERE o EAEXRZE ERZE KE TR W A [i] 2

flood1980050620. 60 0. 810 0.931 0.288 0.013 0. 796 -3
flood1980042313. 60 0. 824 0. 968 0. 307 0. 008 0.792 0
flood1981041014. 60 0.451 0. 883 0.317 0.185 0.729 3
flood1981040712. 60 0. 686 0.938 0.255 0.228 1.328 -2
flood1981041310. 60 0. 796 0.958 0.265 0. 146 1. 061 -5
flood1982051014. 60 0.793 0.952 0.174 0.230 1.010 16
flood19830615130. 60 0. 839 0.925 0.363 0.072 0. 967 -8
flood1983022720. 60 0. 850 0.934 0.102 0.078 1.045 -3
flood19840503101. 60 0. 816 0. 980 0. 388 0.010 0. 820 -3
flood1985092216. 60 0. 940 0.978 0.380 0. 055 1.034 -2
flood1987051422. 60 0.913 0.973 0.281 0.013 0. 892 0
flood1987052012. 60 0.927 0.968 0.262 0.034 0.979 -3
flood2008060902. 60 0. 800 0. 820 0.214 0.104 0. 850 -4

HH 0. 800 0. 940 0.280 0. 090 0. 950 4

KT ORFREEIERE A S SR A BRI GETHE bRAT H

Table 7 The statistica index of flood simulated by PSO and semi-automated parameter optimization method

SR TTE HETERE MRAR  dRxbRE digRE KRR i B[R] 22/ h

kL F-HE 0. 89 0.96 0.25 0.02 0.95 -2
kA gtk 0. 80 0.94 0.28 0.09 0.95 4
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Fig. 5 Hydrological process comparison simulated with two different parameter sets
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