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Evolution of design rainfall pattern in Tianjin// HUANG Jinhui'*, WANG Chao' , FAN Zehua® ( 1. Sino-Canada Joint
R&D Centre for Water and Environmental Safety, Nankai University, Tianjin 300350, China; 2. Hohai College, Chongging
Jiaotong University, Chongqing 400074, China; 3. Sponge Jinshui ( Beijing ) Engineering Design Institute Co. , Lid. ,
Beijing 100089, China)

Abstract; Based on a 54 a(1951—2004 ) rainfall record of Tianjin with the resolution in minute, the Huff rainfall pattern
method was used to analyze the design rainfall pattern and its variations over time. The results show that the most of the
rainfall peaks appear in the first and second quarter of the rainfall duration. By comparing the rainfall patterns derived from
pre-27 years and post-27 years, it shows the phenomena of the peak rainfalls moving forward and the peak values
increasing ; in consequence, it was found the phenomena of the peak runoff moving forward, the peak values of runoff being
increased and the total volumes of runoff being increased as well. Therefore, even with no change of design rainfall, the
rainfall processes and rainfall patterns would have great impacts on the flooding control and the control of annual runoff
volume. Therefore, the design rainfall pattern should be updated more frequently as the design rainfall. The hydrological
effects of the change of rainfall processes and rainfall patterns should be considered during the design of a construction project.
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Fig.1 Huff total rainfall pattern of Tianjin
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Fig.2 Four Huff rainfall pattern in Tianjin
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Table 1 The comparison of cumulative percentages of first quart rainfall for 24 h rainfall pattern

at various probabilities for two periods

%
10% 20% 30% 40% 50% 60% 70% 80% 90%
27 71.15 45.97 36. 11 23.68 18. 71 7.17 5.12 3.58 0.37
27 88.21 71.38 56. 60 40. 00 36.72 33.47 20. 50 13. 14 7.25
2 27 50% 6h
Table 2 Rainfall time-history distribution with a probability level of 50% at 6 h in the 27 years before and after
/%
20 min 40 min 60 min 80 min 100 min 120 min 140 min 160 min 180 min
27 8.50 9.90 3.30 5.00 8.90 11. 00 12. 80 14. 00 4.20
27 11. 20 26. 80 18. 00 9.30 8.50 8.30 5. 80 5.90 3.00
/%
200 min 220 min 240 min 260 min 280 min 300 min 320 min 340 min 360 min
27 15.00 4.20 3.80 1.30 0. 00 0.00 0. 00 0. 00 0. 00
27 2. 80 1.90 0.50 0. 30 0. 20 0. 00 0. 00 0. 00 0. 00
40 26.8% , 42.01m’/s, 140,
27 200 295.8 x10° m’, 27 6h
15% , $ , 42.91m’/s, 3.00,
27 266.2 x10° m’, s
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