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Spatial-temporal patterns of economic exposure to rainstorm
and influencing factors contribution in Hubei province
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Abstract: Using the daily precipitation datasets from 78 meteorological stations in Hubei province during 1971—
2015 the average rainstorm intensity in 1971—1980 1981—1990 1991—2000 2001—2010 2011—2015 were
firstly calculated respectively. Then combined with gross national products ( GDP) for each county in 1980
1990 2000 2010 2015 and established model of “rainstorm intensity-economic loss rate” to investigate the spa—
tial-temporal patterns of economic exposure to rainstorm. Moreover the contribution rate of rainstorm economic
development and their coupling effects to economic exposure were analyzed. The results showed that: (1) Econom-—
ic exposure to rainstorm of Hubei province had grown rapidly by 23 times from 1980 ( 1.4 billion yuan) to 2015
(33 billion yuan) ; the intensity of exposure had also been aggravated. (2) The spatial patterns of economic expo—
sure were closely related to the change of rainstorm and economy which is higher in the east forming a high expo—
sure belt along the Yangize River headed by the Wuhan Metropolitan Area. (3) Economic development played a
leading role in economic exposure and its contribution had an increase trend; the rainstorm and coupling effects
played a secondary role with a weakening impact.
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Fig.3 Spatial distribution patterns of rainstorm intensity in Hubei province during different decades
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Table 1 ~ Change of economic exposure to rainstorm and its proportion in Hubei province
(I -V mm/d)

( I (50-60) (60 -70) M (70 -80) V(80 -90) (90 - 100)
1980 0(0.0%) 1.8(12.5%) 10. 1(70.9%) 2.4(16.6%) 0(0.0%)
1990 0.05(0.2%) 2.0(6.2%) 16.8(51.7%) 13.6(41.9%) 0(0.0%)
2000 0.1(0.1%) 9.4(11.5%) 23.1(28.2%) 47.9(58.7%) 1.3(1.5%)
2010 0(0.0%) 19.6(9.6%) 119.5(58.3%) 60.8(29.6%) 5.2(2.5%)
2015 5.4(1.7%) 32 (9.7%) 133.7(40.5%) 147.8( 44.8%) 10.8(3.3%)
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Fig.5 Spatial distribution patterns of economic exposure to rainstorm in Hubei province

6

Fig. 6 Change of influence factors’ contribution rate of economic exposure to rainstorm
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Fig.7 Spatial distribution patterns of influencing factors” contribution rate of economic exposure to rainstorm in Hubei province

1980

2000
( 7(b)) -

2010

2015

4.1

7(a)) o

1990

2000

2010 11

(1) 1971—2015

“«

”»

1990



3 : * 117

(2) 1980 2015 14 330 23
GDP 1.1% -1.32% o
(3) . .
(4 . . 2000
. . \ 2000
4.2
N GDP 113 _ »
(1)
(2) ~
(3) 1980 21 .
1 . J . 2006 21(2): 211 -218.
LIU Jing SHI Peijun GE Yi et al. The review of disaster resilience research J . Advances in Earth Science 2006 21(2): 211 -218. (in
Chinese)
2 . I 2002 11(3): 1-9.

SHI Peijun. Theory on disaster science and disaster dynamics J . Journal of Natural Disasters 2002 11(3): 1-9. (in Chinese)

3 IPCC. Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation: a Special Report of Working Groups I and 11
of the Intergovernmental Panel on Climate Change M . Cambridge and New York: Cambridge University Press 2012.

4 . N N J. 2012 8(2): 79 -83.
ZHENG Fei SUN Cheng LI Jianping. Climate change: new dimensions in disaster risk exposure vulnerability and resilience J . Advances in
Climate Change Research 2012 8(2): 79 —83. ( in Chinese)

5 . I 2012 8(2): 103 -109.

ZHENG Yan. Integrating disaster risk management and climate change adaptation into sustainable development J . Advances in Climate Change

Research 2012 8(2): 103 -—109. (in Chinese)



* 118 - 27

20

21

22

23

50 J. 2003 58( ): 1-10.
ZHAI Panmao PAN Xiaohua. Change in extreme temperature and precipitation over northern China during the second half of the 20" century J .
Acta Geographica Sinica 2003 58 ( suppl.): 1 -10. ( in Chinese)
] 2011 31(10): 1266 - 1271.
LIU Jiafu LI Jing LIANG Yuhua et al. Storm flood risk assessment in the typical regions of Asia J . Scientia Geograghica Sinica 2011 31
(10) : 1266 —1271. ( in Chinese)
J. 2013 33(2): 238 -243.
SUN Yan ZHU Weijun. Rainstorm characteristics during Meiyu period in Jiangsu and its effect on water levels of lower reaches of the Changjiang
river J . Scientia Geograghica Sinica 2013 33(2): 238 —243. ( in Chinese)
M . : 2011.
XIAN Weihong. Atlas of Climate Change and China Extreme Climate M . Beijing: China Meteorological Press 2011. (in Chinese)
. . 60 J. 2012 32(3): 386 -392.
MANSUR Sabit WU Meihua. The spatiotemporal change characteristics of flood disaster in the southern Xinjiang in recent 60 years J . Scien—
tia Geograghica Sinica 2012 32(3): 386 —392. ( in Chinese)
J. 2014 10(6) : 391 —398.

WANG Yanjun GAO Chao WANG Angian et al. Temporal and spatial variation of exposure and vulnerability of flood disaster of China J .
Advances in Climate Change Research 2014 10(6) : 391 —=398. ( in Chinese)

Yong Shi Chun Shi Shi Yuan Xu et al. Exposure assessment of rainstorm waterlogging on old-style residences in Shanghai based on scenario
simulation J . Natural Hazards 2010(53) : 259 -272.

I 2011 31(2): 148 —152.
QUAN Ruisong LIU Min ZHANG Lijia et al. Exposure assessment of rainstorm waterlogging on buildings in central urban area of Shanghai
based on scenario simulation J . Scientia Geograghica Sinica 2011 31(2): 148 —152. ( in Chinese)
J. 2015 35(4): 471 -475.
QUAN Ruisong. Exposure analysis of rainstorm waterlogging on subway in central urban area of Shanghai based on multiple scenario perspective
J . Scientia Geograghica Sinica 2015 35(4): 471 —-475. ( in Chinese)
. 2015 ] 2017 28(6): 1 -6.
LIAO Chungui XIONG Xiaoju HU Baoqing. Spatial-temporal pattern and assessment of exposure to rainstorm and flood disaster in Guangxi in
2015 J . Rural Economy and Science-Technology 2017 28(6): 1 —6. (in Chinese)
I 2017(4): 1-5.
LIAO Chungui XIONG Xiaoju HU Baoging. Temporal and spatial characteristics in exposure and vulnerability of rainstorm and flood disaster in
Guangxi J . Fujian Agricultural Science and Technology 2017(4): 1 -5. (in Chinese)
I 2016 33(4): 27 -45.
WANG Yuyan WANG Yanjun JIANG Tong. Spatial-temporal characteristics of exposure and vulnerability to flood disaster in Jiangsu province
J . Journal of Yangtze River Scientific Research Institute 2016 33(4): 27 —45. ( in Chinese)
J. 2015(6) : 28 —29.
JIANG Benhua XIE Shengfeng. Analysis of industrial structure adjustment in Hubei province J . China Collective Economy 2015(6) : 28 —
29. (in Chinese)
J. 2010 29(3): 268 -273.
SHAO Molan ZHANG Ning YUE Yang et al. Study on a disaster risk prediction method for regional heavy rain events based on euclidean dis—
tance function J . Torrential Rain and Disasters 2010 29(3): 268 —273. ( in Chinese)
40 J. 2005 31(3): 66 —68.
YANG Hongqing CHEN Zhenghong SHI Yan et al. Change trends of heavy rainfall events for last 40 years in the Changjiang Valley J . Me—
teorological Monthly 2005 31(3): 66 —68. (in Chinese)
45 I 2007 33(11): 58 —64.
LIU Kequn CHEN Zhenghong ZHANG Liping et al. Analysis of precipitation characteristics in Hubei province and their influence on flood/
drought in the last 45 years J . Meteorological Monthly 2007 33(11): 58 —64. (in Chinese)
. 2004 I 2005 24(3): 36 -38.
SHAO Molan XIE Ping. Evaluation of the influence of major meteorological disasters in Hubei province in 2004 J . Meteorology Journal of Hu—
bei 2005 24(3): 36 —38. (in Chinese)
. 2005 I 2006 25(1): 37 -41.

SHAO Molan XIE Ping. Evaluation of the influence of major meteorological disasters in Hubei province in 2005 J . Meteorology Journal of Hu—
bei 2006 25(1): 37 —=41. (in Chinese)



