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Parameters Identification and Uncertainty Analysis for Environmental
Model
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Abstract : This paper examined a case study of hydrological model for identifying parameter uncertainty by using three

sensitivity analysis methods: HSY algorithm, linear regressional method and coupling analysis method. The results
showed that optimal algorithms cannot give a sound explanation for complexity of model structure and identifying model
parameters via uncertainty analysis methods presented an effective alternative to understand model system .
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Table 1 ~ Estimated values of parameters and theirs physical

meaning for a case of hydrological model

k 0.05 0.3

k, 0.008 0.1

ks 0.01 0.1

ky 0.005 0.1 /h!
ks 0.0005 0.002

hy 5.0 20.0

hy 1.0 10.0

Iy 700.0 1500. 0 / mm

Iy 500 1000. 0

H, 0.1 20.0 /
H, 5.0 200.0 mm
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Fig.1  Distribution of optimized parameters resulted

from CRS algorithm
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Table 2 Local sensitivities related to the optimized values of parameters for the case of a hydrologic model

CRS SCE. UA SA AS
(+/-) (+/-) (+/-) (+/-)

k (1/h) 0.2236 0.6044/0. 0655 0.2150 0.3008/ - 0.2410 0.2151 0.3077/ - 0.2526 0.2136  0.2834/ - 0.2778
ky(1/h) 0.0439  0.5942/ - 0.5331 0. 0427 0.5334/ - 0. 4966 0. 0431 0.7367/ - 0.4325 0.0434  0.7366/ - 0.4105
ks (1/h) 0.0114  0.1626/ - 0.2965  0.0101 0.2146/ - 0.1686 0. 0100 0.1930/ - 0.1634 0.0100 0.2212/ - 0.1533
ky(1/h) 0. 0100 0/0 0.0613 0/0 0. 0494 0/0 0. 0988 0/0
ks(1/h) 0.0010  0.2431/-0.2028  0.0010 0.1194/ - 0.2554 0. 0010 0.1774/ - 0.1526 0.0008 0.1698/ - 0.1828
Iy ( mm) 19.1208  3.6064/ - 4.2128 19.4627 4.0179/ - 3.4003  18.6718 3.9311/ - 3.0903  18.8697 4.0154/ - 3.1122
Iy ( mm) 3.7686  0.2250/ - 0.0297  3.5547 0.1567/ - 0.0542 2.5141 0. 0528/ - 0. 0683 2.8560 0.0674/ - 0.0919
hs(mm)  930.9930 0/0 927.7306 0/0 1136.6304 0/0 1330. 9256 0/0
hy(mm)  603.9370 0.0021/0.0022 545.0963 - 0.0012/ - 0.0020 977.1397 - 0.0001/ - 0.0003 680.0279 - 0.0007/ - 0.0013

H ( mm) 7.2466  0.0242/ - 0.0645  7.6458 0.0082/ - 0.0875 7.0637 0.0433/ - 0.0354 7.3351  0.0461/ - 0.0405
H(mm) 183.6478  0.2388/ - 0.2005 171.9362 0.1152/ - 0.2496 159.3208 0.1774/ - 0.1526 199.7192 0.1657/ - 0.1773
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Fig.2 Demonstration of HSY algorithm[ﬂ
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Table 3  Regional sensitivities of parameters for the case of a hydrologic model
LR HSY CRS SCE. UA SA AS
[3(5) d/d* + + - + -
ky(1/hr) 0.0390 7 6.1755 6 2 6 3 5 3 3 3 3
ky(1/hr) 0. 2461 5 7.0886 5 3 2 2 2 2 2 2 2
k3(1/hr) 0.5802 1 8.3860 4 7 3 4 6 4 4 4 6
ky(1/hr) 0.0076 9 0.5990 10 10 10 10 10 10 10 10 10
ks(1/hr) 0.2901 3 3.8152 7 4 4 6 3 6 6 5 4
hy ( mm) 0.0612 6 11.658 1 1 1 1 1 1 1 1 1
hy( mm) 0.2471 4 2.2472 8 6 8 5 8 7 7 7 7
h3( mm) 0.0070 11 0.6799 9 10 10 10 10 10 10 10 10
hy( mm) 0.0073 10 0.3445 11 9 9 9 9 9 9 9 9
Hy( mm) 0.0164 8 9.3208 3 8 7 8 7 8 8 8 8
Hy((mm) 0.3348 2 10.831 2 5 5 7 4 5 5 6 5
1)d ,d" 90 % kS
2 2
h . HSY
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