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Thinking on urban waterlogging disaster defense initiated by
“7 21" extraordinary rainstorm in Beijing

GU Xiaotian'*, LI Ning'**, ZHOU Yang'* , WU Jidong'*"

(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing, 100875, China; 2. Key Laboratory
of Environmental Change and Natural Disaster of EOM, Beijing Normal University, Beijing 100875, China; 3. Academy of Disaster
Reduction and Emergency Management , Ministry of Civil Affairs and Ministry of Education, Beijing 100875 , China)

Abstract; With daily precipitation data of Beijing from 1951 to 2011 (from June to August) and June and July
precipitation material in 2012, the frequency distribution and return period of different rain levels were analyzed
herein. The total rainfall and the maximum rainfall in July during 1951 — 2012 were also analyzed using the
fluctuation and trend of precipitation. Result show that: In June and July 2012, the monthly average rainfall is in
unusually high state and the rain days are in the normal range; in the “7 + 21” storm events, the rainfall reached
a-hundred-year return period level on July 21 —22, 2012 the fluctuation of maximum daily precipitation and total
precipitation in July from 1951 to 2012 in Beijing has a gradually stable trend of gradually increasing precipitation.
Although the present Beijing’ s drainage system design is 1 — 3 years return period level and is difficult to resist
“7 + 217 storm events, however, based on the recent sixty years precipitation data analysis, whether to improve
drainage ability still need further analysis of the heavy rains waterlogging disaster risk and the required cost in
improving the drainage system capability.
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Table 1  Distribution of rainfall grade — frequency in Beijing Municipality

F9,D P& 7Kt FEl/mm B /N TR SR E I a
1 25~49.9 227 175.739 0.347
2 50 ~74.9 68 72.313 0. 844
3 75~99.9 26 29.755 2.050
4 100 ~124.9 10 12.244 4.982
5 125 ~149.9 4 5.038 12.108
6 150 ~174.9 3 2.073 29.426
7 175 ~199.9 0 0.853 71.513
8 200 ~224.9 1 0.351 173.795
9 225 ~249.9 1 0.144 422.367
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Fig.3  Evolution trend of total rainfall and maximum daily rinfall in July in Beijing Municipality
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Fig.4 Component IMF decomposited by EMD for maximum daily rainfall in July in Beijing Municipality
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