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Fig.1 The change of average monthly rainfall in Beijing
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Table 1 The correlation of the rainfall and the loss rate(Pearson correlation)
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Fig.2 The vulnerability curves of different hazard bearing body for Beijing in flood disasters
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Table 2 The fitting degree and equation of vulnerability curves
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Fig.3 The P-1II curves for maximum 2-day rainfall
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Table 3 Possible loss rates in different return period of maximum 2-day rainfall
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Fig.4 Possible loss rates in different maximum 2-day rainfall
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Table 4 Possible vulnerability of different hazard bearing body in different maximum 2-day rainfall
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(mm) PN N, (J7 hmt) (Jita)) (J318)) (Z7e)
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134.8 13.2 7 27 0.1 L6 9
159.0 277 14 3.8 0.3 4.7 29
190.8 72.7 31 5.7 1.2 19.5 131
214.8 1474 58 7.3 3.7 56.0 410
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An Urban Vulnerability Study Based on Historical Flood Data:
A Case Study of Beijing
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Abstract: Based on the historical loss data, the study builds vulnerability curves and carries out qualitative re-
search on the general vulnerability of Beijing to rainstorms and floods under different rainfall scenarios. The re-
sults show that: 1) There is a high correlation between the maximum 2-day rainfall and the loss rates, the estab-
lished vulnerability curves can express the relation and be used for loss estimation; 2) According to the P-III fit-
ting curves, the once-in-5-year maximum 2-day rainfall in Beijing is 110.5 mm, and the figures for
once-in-10-year, once-in-20-year, once-in-50-year and once-in-100-year occasions are 134.8 mm, 159.0 mm,
190.8 mm and 214.8 mm, respectively; 3) With the current ability to resist disasters, under the same rainfall
scenario, the crops loss rate is the highest, followed by population affected rate, buildings damaged rate, direct
economic loss rate and buildings collapse rate, death or missing rate is the lowest; 4) The loss rate rises dramat-
ically with the increase of maximum 2-day rainfalls. With current social and economic exposure, when the
maximum 2-day rainfall recurrence period reached once-in-5-year, population affected may be 6.2x10* and the
number of death or missing may be 4 people, the area of crops affected may be 2x10* hm?, the number of build-
ings damaged or collapse may be 3.5x10°, and direct economic loss may be 3x10°. When the maximum 2-day
rainfall recurrence period reached once-in-100-year, population affected may reach 1.474x10° and the number
of death or missing may reach about 50 people, the area of crops affected may reach 7x10* hm®, the number of
buildings damaged or collapse may reach 6x10°, and direct economic loss may exceed 4x10" yuan(RMB). So
Beijing still needs to give high importance to flood problems and strengthen its flood risk management in this

regard.

Key words: rainstorms and floods; vulnerability curve; Beijing



