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L-moment Analysis on Frequency Distribution of

Short-duration Rainstorm

NIU Chen, WANG Shuang-yin, WU Su-juan
(College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract ; Studying the frequency distribution of short-duration rainstorm could provide basis for design flood calcu-
lation in small watershed, which is of great significance to the prevention and control of mountain flood disaster and
flood control and drainage of towns. On the basis of measured rainstorm data of 18 benchmark and basic meteoro-
logical stations in Shaanxi Province from 1984 to 2013, a total of 90 sequences of rainstorm of short duration (10
min, 30 min, 60 min, 90 min, and 120 min) were selected for the study using annual maximum value method. The
parameters of Pearson III distribution ( P-IIT) , generalized extreme value distribution (GEV) , Gumbel distribution
(Gumbel) , normal distribution (N ), exponential distribution ( EXP ), and two-parameter gamma distribution
(Gamma) of each sequence were estimated by linear moment method.The accuracy of fittings were analyzed accord-
ing to certainty coefficient, sum of squared errors, and probability plot correlation coefficient. Results evinced that
(1) The mean value and linear dispersion coefficient of the rainstorm sequence of each site both displayed increas-
ing trend with the elongation of rainstorm, whereas the linear skewness coefficient showed no uniform trend. (2)
The mean value of rainstorm sequences of the same duration increased from the west to the east.The linear disper-
sion coefficient and linear skewness coefficient in the north of Qinling Mountain decreased from the west to the east,
but in the south of Qinling Mountain, the two coefficients were larger in the middle and smaller in the east and

west. (3) The optimal distribution of 81 rainstorm sequences, covering 90% of the total sequence groups, is P-1Il
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distribution (including Gamma distribution) , which can be used as the theoretical frequency distribution of short-

duration rainstorm in the study area.

Key words : frequency distribution of short duration rainstorm; annual maximum value method; 1-moment method ;

design flood for small watershed ; mountain flood prevention and control ; urban flood control and drain-

age
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Table 1 Basic information of the meteorological stations
5 AR EAIES i Ff/m
1 ik 109°28’ 38°09’ 1157.0
2 L 109°08’ 37°33’ 1111.0
3 Eil 107°20’ 37°21' 1 360.3
4 By 108°05' 36°32' 1331.4
5 LAl 110°07' 37°17' 929.7
6 HEZ 109°17' 36°21’ 957.8
7 I 109°15' 35°27' 1159.8
8 K 107°28’ 35°07’ 1 206.5
9 FEXG 107°04' 34°12’ 612.4
10 [igrg 108°33’ 34°10’ 397.5
11 e H 108°35’ 34°33’ 710.0
12 & FH 106°05’ 3311’ 794.2
13 W 107°01’ 33°02’ 509.5
14 il B 107°35' 33°18’ 827.2
15 £ R 108°09' 33°01’ 484.9
16 AR 109°05’ 33°15’ 693.7
17 2R 109°01’ 32025’ 290.8
18 [EEES 109°34' 33°31’ 742.2
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Table 2 Values of linear moment coefficient of each rainstorm sequence
S 10 min 30 min 60 min 90 min 120 min
Ex L-C, L-C, Ex L-C, L-C, Ex L-C, L-C, Ex L-C, L-C, Ex L-C, L-C,

iGN 14.15 0.186 0.018 24.19 0.225 0.117 29.72 0.238 0.144 3276 0.252 0.192 3572 0.252 0.211
Eh 996 0.278 0.348 1629 0.264 0.330 20.50 0.258 0.235 23.11 0.246 0.185 2591 0.238 0.169
Gl 12.75 0233 0.088 21.22 0.260 0.263 25.03 0.267 0.308 27.60 0.249 0.350 29.33 0.243 0.341
LRl 12.53  0.195 0.169 19.59 0.219 0.268 24.00 0.212 0.206 27.54 0.244 0.245 29.51 0.233 0.207
Sk 12.23  0.161 0.143 20.89 0.168 -0.042 26.24 0.177 0.107 29.40 0.186 0.116 31.53 0.193 0.187
FEZ 1291 0.180 0.155 22.74 0.208 0.195 28.73 0.224 0.244 3247 0.230 0.292 35.11 0.241 0.313
bl 13.12 0.181 0.095 2226 0.226 0.164 2771 0219 0.228 34.64 0205 0.172 34.68 0.198 0.171
Kt 13.03 0.201 0.211 2358 0.214 0.081 30.51 0.246 0.186 34.28 0.258 0.226 37.01 0.262 0.236
e 941 0.228 0.152 17.26 0.279 0.262 22.16 0.255 0.198 2471 0.239 0.210 26.82 0.214 0.218
U7 10.46 0249 0.109 19.60 0.305 0.177 2589 0.313 0.270 29.04 0.298 0.290 31.10 0.280 0.311
R 1425 0.237 0.075 2549 0.278 0.131 31.79 0.269 0.113 3554 0.268 0.150 37.51 0.254 0.142
1% FH 12.58  0.181 0.156 2239 0.176 0.067 29.02 0.202 0.194 33.81 0.210 0.195 37.57 0.203 0.174
B 1272 0.178 0.239 2240 0.230 0.234 29.03 0.253 0.223 34.06 0.262 0.273 3731 0.258 0.281
B 13.74  0.146  0.135 2437 0.165 0.075 3193 0209 0.172 3698 0.234 0.298 40.01 0.236 0.346
R 13.95 0.198 0.242 26.88 0.222 0.269 3446 0.222 0348 39.23 0.224 0.336 41.06 0.213 0.324
57 12.68 0.179 0.053 22,51 0.175 0.039 28.65 0.198 0.209 32.81 0.202 0.239 3549 0.190 0.209
S735 1243 0220 0.114 2290 0.225 0.090 30.16 0.262 0.226 3425 0.251 0.253 37.86 0.246 0.272
= 12.68 0.235 0.111 2226 0.249 0.249 2841 0.243 0.158 32.00 0.261 0.223 35.09 0.267 0.226
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Table 3 Statistics of optimal frequency distribution of
rainstorm sequences of different durations
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Table 4 Statistics of optimal frequency distribution for

rainstorm sequence at each station
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