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Fig.2 The five hydrometeorological homogeneous regions distribution
T«rs/}’e&r Tws/year P=1/T s Pyox=1-1/T s based on AMS data
1 1.58 0.6321 0.3679*
2 2.54 0.3935 0.6065 ’
5 5.52 0.1813 0.8187 ° ’
10 10.51 0.0952 0.9048 (Monte Carlo, MC)
25 25.50 0.0392 0.9608 (Root mean square error, RMSE)
50 50.50 0.0198 0.9802 ,
100 100.50 0.0099 0.9901 [16]
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Table2 The results of MC and RMSE based on AMS data
1 2 3 4 5
GLO -0.17 2.63 -0.28 2.00 2.47
GEV -1.39 0.26 -1.66 0.05 0.37
A GNO -2.05 -0.25 -2.05 -0.78 -0.56
GPA -4.46 =5.11 -4.87 -4.71 -4.79
PE3 -3.21 -1.35 -2.83 -2.27 -2.24
Zrnin GLO GNO GLO GEV GEV
GLO 0.0404 0.0650 0.0401 0.0591 0.0655
GEV 0.0424 0.0445 0.0509 0.0395 0.0447
RMSE GNO 0.0834 0.0466 0.0604 0.0452 0.0470
GPA 0.0555 0.0885 0.1239 0.0811 0.0773
PE3 0.1057 0.0546 0.0797 0.0632 0.0628
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Table3 The quantile estimates for different return periods in homogeneous region |
(1d)
ly 2y Sy 10y 25y 50y 100y 200y 500y 1000y
73.3 91.0 116.6 139.1 174.9 207.9 246.9 294.2 371.2 443.0
80.1 99.4 127.4 152.0 191.1 227.2 269.8 321.4 405.6 484.0
85.4 106.0 135.9 162.1 203.8 2422 287.6 342.7 4323 516.0
83.7 103.9 133.2 158.8 199.7 237.3 281.9 335.8 423.8 505.7
78.0 96.8 124.1 148.0 186.1 221.2 262.7 313.0 394.9 471.3
79.7 99.0 126.9 151.4 190.3 226.2 268.6 320.0 403.8 481.9
90.0 111.7 143.2 170.8 214.7 255.2 303.1 361.1 455.6 543.8
90.1 111.9 143.4 171.0 215.0 255.5 303.5 361.6 456.2 544.5
85.0 105.6 135.3 161.4 202.9 241.1 286.4 341.2 430.5 513.8
80.5 100.0 128.2 152.9 192.2 228.5 271.4 3233 407.9 486.8
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Fig4 The spatial distribution of quantile estimates for different return periods
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4 AMP (50-y) (r v
Table4 The comparison between the estimation of 50-year return period and maximum observation (I and V regions)
Obs(mean) Obs(max) Est-50y RE/% Obs(mean) Obs(max) Est-50y RE/%
91.2 267.9 207.4 22.6 98.0 202.7 213.5 5.3
99.7 340.7 226.6 33.5 95.9 198.0 208.9 5.5
106.2 310.2 241.5 22.1 92.4 195.0 201.2 32
104.1 3154 236.7 249 93.8 196.2 204.3 4.1
97.0 265.7 220.6 17.0 87.9 343.1 191.3 442
99.2 204.5 225.6 10.3 98.7 221.6 215.0 3.0
112.0 340.9 254.5 25.3 89.8 298.0 195.6 343
112.1 253.9 254.9 0.4 94.2 202.9 205.1 1.1
105.8 219.3 240.5 9.7 92.4 204.9 201.2 1.8
100.2 244.4 227.9 6.8 85.3 208.3 185.7 10.8
96.1 196.8 209.2 6.3 86.7 333.5 188.8 434
93.7 219.4 204.2 7.0 90.5 170.7 197.1 15.5
93.1 194.0 202.7 4.5 100.8 226.5 219.6 3.1
96.6 236.8 210.3 11.2
.Obs(mean) AMP ,Obs(max) JEst=50y 50
, 5.56% ,RMSE  0.107mm, (r)
o 0.969, . 5
°
° o o
51 , 50 , 0.96
) (Relative R
Error, RE) I A% s
4 AMP o >
AMP Table5 Th(? COTIlpaI'iSOIl between the est%mation
and observation in each homogeneous region
, 13.8%
RE/% RMSE/mm r
. ’ ’ 1 5.47 0.101 0.975
RE : 11 531 0.093 0.975
’ ° i 4.77 0.09 0.971
v 5.88 0.118 0.965
’ AMP v 5.96 0.119 0.961
’ ’ 5.56 0.107 0.969
P=(i+A)/(n+B) (4)
11 in 200mm ,
A B , A=-0.35, 200mm )
B=0, ; 200~300mm ,
AMP , 300mm
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Fig.5 A scatter plot of estimation and observation at the same frequency for each homogeneous region
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Revision of Extreme Precipitation Frequency Estimation Based on Annual Maximum Series

SHAO Yuehong', LIU Ling', WU Junmei’, LIU Yonghe®
(1. College of Hydrometeorology, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2. Kunshan Meteorological Bureau, Kunshan 215300, China;

3. Institute of Resources and Environment, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The extreme precipitation frequency estimation based on the annual maximum series (AMS) was revised by using hy-
drometeorological regional L-moments method and Chow’s equation for Jiangsu Province, China. Firstly, the study area was divided
into five homogeneous regions by a coupled methods of hydrologic statistics and climatological factors. The optimum distribution for
each region was determined by the Monte Carlo simulation and root mean square error. For AMS, Generalized Extreme Value
(GEV) is the more appropriate distribution in most homogeneous regions, and Generalized Pareto distribution (GPA) is the optimum
curve for annual exceedance series (AES). In the next step, the frequency estimation ratios were respectively computed by using the
real AMS and AES, the real AMS and the generated AES by Chow’s equation. The results show that Chow’s formula is applicable
for the study area. A set of rational and reliable frequency estimation can be obtained by using hydrometeorological regional L-mo-
ments method based on AMS and Chow’s equation. The spatial distribution of quantiles show that the northern area are greater
than the south area, and all of them increase with the increase of return period. The highest frequency estimates were observed
near the Suqgian and Lianyungang stations in the northern area of Jiangsu Province. The frequency estimates are in good agreement
with the observed values at the same frequency, which can provide important basis for flood control and water resource management.

Key words: regional L-moments method; annual maximum series; annual exceedance series; frequency estimation



