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Local Sensitivity and Its Stationarity Analysis for Urban Rainfall Runoff

Modelling

LIN Jie' HUANG Jindiang' DU Pengfei’ TU Zhen-shun’ LI Qing-sheng'

(1. Environmental Science Research Center Xiamen University Xiamen 361005 China; 2. Department of Environmental Science and
Engineering Tsinghua University Beijing 100084 China; 3. Fujian Institute of Oceanography Xiamen 361012 China)
Abstract:Sensitivity analysis of urban—unoff simulation is a crucial procedure for parameter identification and uncertainty analysis.
Local sensitivity analysis using Morris screening method was carried out for urban rainfall runoff modelling based on Storm Water
Management Model (SWMM). The results showed that Area % Imperv and Dstoredmperv are the most sensitive parameters for both
total runoff volume and peak flow. Concerning total runoff volume the sensitive indices of Area % Imperv and Dstoredmperv were
0.464.0 0.614.0 -0.050--5.9 respectively; while with respect to peak runoff they were 0.48-0.89 0.59-0.83 0--9.6
respectively. In comparison the most sensitive indices (Morris) for all parameters with regard to total runoff volume and peak flow
appeared in the rainfall event with least rainfall; and less sensitive indices happened in the rainfall events with heavier rainfall.
Furthermore there is considerable variability in sensitive indices for each rainfall event. % Zero-dmperv’ s coefficient variations have
the largest values among all parameters for total runoff volume and peak flow namely 221.24% and 228. 10% . On the contrary the
coefficient variations of conductivity among all parameters for both total runoff volume and peak flow are the smallest namely 0.
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Table 1 Characteristics of rainfall events used for local sensitivity analysis
/min /mm /m? /mm*min =" /d /
2008-05-05T 09:27 ~14:13 286 9.37 77.62 0.033 11 27
2008-05-09T 15:46 ~17:23 97 50.7 59.99 0.052 3 13
2008-0728T 15:17 ~18:12 175 7.2 32.89 0.041 8 22
2008-08-06T 10:24 ~11:53 89 4.16 58.02 0. 047 6 17
2008-0826T 18:07 ~20:42 155 14.7 13.75 0. 095 2 17
2009-0343T 18:55 ~20:45 110 12 60. 12 0. 109 3 12
2009-0327T 19:22 ~20:47 85 2.46 4.78 0.029 4 12
200904437 10:37 ~11:42 65 4 34.04 0. 062 2 12
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Table 2 Major parameters with respect to SWMM hydrology and hydraulic module
1 Area /hm* 0.0320~0.7664  0.0320 ~0.7664  GIS
2 Width /m 9.0~76 9.0~76 GIS
3 % Slope 1% 0.3220~0.9329 0.3220~0.9329  GIS
4 % Imperv 1% 13 ~98 13 ~98
5 N-dmperv 0. 005 ~0. 05 0.015
6 N-Perv 0.05 ~0.50 0.24
7 Dstore-dmperv /mm 0-~3 2.6
8 DstorePerv /mm 2.54 ~6 4
9 % Zero-dmperv 1% 5.0 ~20 10 ~20
10 Curve number 39 ~98 39 ~98
11 Conductivity /mmeh ! 0 ~60 1 ~50
12 Con-Length /m 12.23 ~48.83 12.23 ~48.83 GIS
13 Con-Mann 0.011 ~0.024 0.018
3 8
Table 3 Simulated and measured value for surface runoff flow during three rainfall events
/m? /mies!
/% 1%
2008-05-05 77.62 78.49 1.12 0.028 7 0.028 6 0.25
2008-05-09 59.99 442.48 -637.60 0.0410 0.32238 -687.22
2008-07-28 32.89 47.03 -42.96 0.0190 0. 008 4 56. 05
2008-08-06 58.02 18.13 68.75 0.028 6 0.0121 57.82
2008-08-26 13.75 79. 48 -547. 79 0.004 6 0.0587 -1176.74
20090343 60. 12 128. 05 -112.99 0.049 7 0.0526 -5.88
2009-03-27 4.78 2.83 40. 84 0.001 4 0.0010 30. 40
20090443 34.04 6.22 81.72 0.0264 0.007 9 70. 17
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Fig. 1  Sensitivity analysis of the parameters with respect to total runoff volume
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Fig.2  Sensitivity analysis of the parameters with respect to peak flow
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Table 4  Statistical description of parameters’ sensitivity based on Morris screening method
CV/% CV/%
1 Area 0. 84 0.03 0.17 20.58 0.67 0.03 0.16 23.67
2 Width 0.19 0. 04 0.19 98.76 0.40 0.03 0.18 45.23
3 % Slope 0.11 0.01 0.11 101. 91 0.23 0.02 0.13 58.09
4 % Imperv 0.79 0. 05 0.22 27. 49 0.67 0.01 0.11 17. 10
5 N-dmperv -0.20 0. 04 0.21 —-104.53 -0.41 0. 04 0.21 -50.25
6 N-Perv <0.01 <0.01 <0.01 -128.21 <0.01 <0.01 0.01 —-145.51
7 Dstore-dmperv -1.41 3.95 1.99 —140. 88 -1.95 10. 47 3.24 -165.70
8 Dstore—Perv -0.02 0. 00 0.02 —-116.07 -0.01 0. 00 0.01 -176.78
9 % Zerodmperv 0.23 0.26 0.51 221.24 0.20 0.20 0.45 228.10
10 Curve number 0. 05 <0.01 0.07 139. 18 0.03 <0.01 0. 04 144.17
11 Conductivity 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00
12 Con-Length -0.09 0.02 0.16 —-169. 86 -0.20 0.03 0.18 -87.79
13 Con-Mann -0.08 0.01 0.11 —148. 46 -0.15 0.03 0.16 -109. 38
% Zerodmperv
o 221.24%  228.10% ; N-dmperv, N-
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