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Fig. 1 P-1I curve fitting of annual maximum rainstorm in different durations from 1949 to 2013 in Xujiahui station
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Table 1 Parameters of P-IIl curves of annual maximum rainstorm in different durations from 1949 to 2013 in Xujiahui station

e 10 min 30 min 60 min 180 min 360 min 1 440 min
Cy 0.28 0.34 0.45 0.46 0.47 0.44
Cq 0.98 1.19 1.58 1.62 1.63 1.53

R2 BRIRLCHEDHHHARERRZTEMERITR mm
Table 2 Designed rainstorm in different durations under different return periods in Xujiahui station
EH/a 10 min 60 min 360 min 1 440 min
100 35.0 115.2 186.5 258.9
50 32.5 102.8 165.8 231.6
20 29.0 86.1 138.0 194.9
10 26.1 73.2 116.6 166.3
5 23.0 59.8 94.5 136.6
2 18.1 40.6 63.3 93.9

®3 LETARERPIAEMNEERRAERSIT

Table 3 Rainstorm attenuation indexes during different time periods under different return periods in Shanghai City

BTN AR EL 100 a 50 a 20 a 10 a S5a 2a
n, 0.34 0.36 0.39 0.43 0.47 0.55
n, 0.73 0.73 0.74 0.74 0.74 0.75

n3 0.76 0.76 0.75 0.74 0.73 0.72
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Fig.2 Relationship between return period and rainfall force in Shanghai City
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Study on long duration comprehensive rainstorm formula based on rainstorm
attenuation characteristics in Shanghai -

JIA Weihong', XU Weizhong”, LI Qiongfang®*, ZHOU Zhengmo’

(1. Shanghai Water Planning and Design Institute, Shanghai 200233, China; 2. Shanghai Climate Center, Shanghai 200030, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
3. Yangize Institute for Conservation and Development, Nanjing 210098, China)

Abstract; The comprehensive rainstorm formula applicable to different durations is an important basis for coordinating
urban pipe network drainage and regional flood and waterlogging control. The 65-year monitored rainfall series of Xuji-
ahui meteorological station, which was selected to be the representative rain station of Shanghai City, was collected to
establish the relationship between rainstorm intensity and duration in different return periods. The rainstorm attenua-
tion characteristics was revealed to formulate the single rainstorm formula of each return period. The long duration
comprehensive rainstorm formula applicable to different return periods was explored with reference to the rain force for-
mula, and the rainfall return period formula was derived. Results show that the rainstorm intensity attenuation index
between 1 hour and 24 hours in different return periods are approximately 0.74. The obtained long duration compre-
hensive rainstorm formula could be used to calculate the design storm of any duration (1—24 hours) and any return
period (2—100 years), and the relative and absolute root mean square error of the formula are 1. 9% and
0.009 mm/min, which meet the requirements of the criterion, respectively. Also, the rainfall return period formula
could be applied to ascertain the return period of any rainfall event between 1 hour and 24 hours so as to serve urban
flood prevention and control decision making effectively. Notably, the research achievements have been incorporated

into the local standards of waterlogging control in Shanghai City and are of significant reference value to other cities.

Key words: rainstorm attenuation index; long duration; rainstorm formula; rainfall return period; Shanghai City
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