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The impacts and its contribution rate of urbanization on extreme precipitation, 1976 —
2015 A case study in the Lake Taihu Plain region”

He Yiuxiu, Xu Youpeng, Li Ziyi, Wang Qiang ™ , Lu Miao & Gao Bin
(School of Geography and Ocean Science, Nanjing University, Nanjing 210023, P.R.China)

Abstract: The rapid development of urbanization and other human activities are closely related to the frequency and intensity of ex-
treme precipitation. It is of great significance to explore the impact of urbanization on extreme precipitation. Taking the Lake Taihu
Plain region as an instance, based on the daily rainfall data of 40 stations during 1976-2015 as well as land utility and cover
change and socio-economic data in the region, this paper revealed the temporal and spatial variations of extreme precipitation indi-
ces in different urbanization stages, and quantitatively assessed the contribution rate of urbanization. The results indicated that:
(1) Except for consecutive dry days and consecutive wet days, the extreme precipitation indices exhibited upward trends. Moreo-
ver, most stations with significant increase in magnitude indices were located in highly urbanized areas. (2) On the whole, the ur-
banization effect in urban stations promoted the intensity and frequency of precipitation with the contribution rate above 11% posi-
tively; while the urbanization effect in urban and suburban stations showed different effects on the frequency and duration of ex-
treme precipitation. In summary, the variations of extreme precipitation in urban areas are much more intense than in rural areas,
resulting in more concentrated precipitation in suburban areas and increased flood risk.
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Fig.1 Study area and the distributions of rainfall stations
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Tab.1 Definition of the extreme precipitation indices
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Fig.2 Population urbanization rate (a) and GDP (b) of typical cities in the Lake Taihu Plain from 1976 to 2015

(the solid line is the actual value and the dotted line is the linear trend)
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Fig.4 Mean values of the extreme precipitation indices at different urbanization levels in different periods
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Fig.5 Variation trend of the extreme precipitation indices from 1976 to 2015
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Fig.6 Sen’s slope of extreme precipitation indices at different urbanization levels and the
contribution rate of urbanization to extreme precipitation( subscripts 1, 2 and 3 represent rural
stations, suburban stations and urban stations, respectively, b; represents the effect

of urbanization, R; represents the contribution rate of urbanization)
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