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Multi-Year Variation of Precipitation and Rain Island
Effect in Shenzhen
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Abstract: Based on the meteorological observation data such as precipitation and temperature in Shenzhen and surrounding cities,
the characteristics of precipitation multi-year variation and the distribution of rain island in Shenzhen are analyzed, as well as the
related influencing factors. The results are shown as follows. The annual precipitation in Shenzhen shows an oscillating variation,
especially the inter-annual fluctuation in the 2000s is the largest, mainly due to the cloud condensation nodule concentration
variation. Under the background of urbanization, it shows a certain increasing trend of the rainfall intensity in Shenzhen and
surrounding cities, due to thermodynamic factor and other factors. Urbanization and topography together determine the rain
island distribution pattern in Shenzhen. The rain island distribution is mainly affected by topography in the early stage of the
flood season; that in later flood season is mainly affected by urbanization; that in non-flood season is affected both by urbanization
and topography. In Shenzhen, heavy rain is the determining factor of the inter-annual precipitation variation and the rain island
distribution.
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Fig. 1 Annual accumulated and 11-year moving average
precipitation and annual average temperature in Shenzhen
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Table1 Inter—-decadal numbers of dry year and flood year

in Shenzhen
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Fig. 2 Annual haze days since 1980 and annual average
PM, s concentration since 2011 in Shenzhen
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Fig. 3 Scattered plots of 11—year moving average temperature and rainfall intensity in Shenzhen and surrounding cities
(a) Shenzhen; (b) Dongguan; (c) Huiyang; (d) Zhongshan
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Fig. 4 Rain island distribution in different seasons of Shenzhen in recent 10 years (2008—2017) ( unit: % )
(a) whole year; (b) pre—flood season; (c) latter flood season; (d) non—flood season
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Fig. 5 Urban heat island distribution in summer (a) and
topographic map (b) of Shenzhen
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Fig. 6 Percentage area accumulation map of annual
precipitation of heavy rain and rainfall of other grades in
Shenzhen
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Table 2 Statistical analysis of Shenzhen'’s precipitation
(heavy rain and rainfall of other grades)
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Fig. 7 Rain island distribution with different grades of precipitation in Shenzhen in recent 10 years (2008—2017) ( unit: % )
(a) heavy rain; (b) rainfall of other grades
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