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Analysis of Socio — economic Exposure to Rainstorm in Hainan under
Scenarios of Changing Future Land Use

WEN Xiaolan', LI Zan', FENG Lijun', GUO Hao', FANG Weihua®*"**

(1. College of Geography and Environmental Sciences, Zhejiang Normal University, Jinhua 321004, China;
2. Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education, Beijing Normal
University, Beijing 100875, China; 3. Institute of Disaster Risk Science, Faculty of Geographical Science

Beijing Normal University, Beijing 100875, China; 4. Academy of Disaster Reduction and Emergency
Management Ministry of Emergency Management and Minisiry of Education, Beijing 100875, China)

Abstract: Based on historical meteorological data and future meteorological simulation results of 8 global cli-
mate models from Coupled Model Intercomparison Project Phase 5 ( CMIP5) , we analyze rainstorm hazard in Hain-
an with different return periods and different RCP scenarios. The exposure is assessed combined with future econo-
my, population, and land use, and provide disaster prevention and mitigation ideas and methods for future con-
struction in the study area. The results show that: 1) Typhoons have an obvious impact on the frequency of histori-
cal rainstorms, with a contribution rate of about 26. 15% . The frequency in the future will show an upward trend
under the RCP4. 5 concentration path, with an increase rate of about 0. 16 times/10a. The average frequency is a-
bout 11 times when it occurs once in 20 years, and about 12 times when it occurs once in 100 years; Haikou,
Qionghai, Danzhou, and Baoting are the high — value centers. 2) Under the three social development scenarios of
inertia, ecology and high speed, the construction land maintains a growth rate of about 29.91 km’/year, 6.85
km®/year and 31. 72 km’/year respectively. Under the ecological protection development scenario, the forest land,
grassland, and water area maintained a growth rate of 2. 69 km’/year, 0. 25 km’/year, and 2. 91 km’/year, while
in the other two scenarios, there is a decreasing trend. In the future, the amount of forest land exposure will be the
largest, followed by cultivated land. 3) The spatial distribution of population and economic exposure in the future
shows certain commonalities, with a point — like distribution, mostly concentrated in the urban center of the urban
area. With the passage of time, the high — value area of exposure has expanded significantly, with the most obvious
change in Haikou City. The contribution rate of the economic effect is over 90% , the population effect is over
85% , and the climate effect is small. 4) The high — level exposure areas are mainly distributed in Haikou, Sanya
and other areas with developed economy, dense population, and a high proportion of construction land. The sub
high —level exposure is mainly distributed in coastal areas, and the interior areas have low exposure.

Keywords ; rainstorm disaster; land use change; exposure; contribution rate; Hainan province





