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Risk Assessment and Response Strategies for Extreme Climate Events in Key
Nodes of the Belt and Road

Abstract

In the context of global climate change, heat waves, extreme precipitation, extreme droughts and storm
surges have increased in most areas of the Belt and Road, which seriously threatens the personal and
property safety of countries along the Belt and Road. This study focuses on dealing with the issues
associated with the risk identification and assessment of extreme climate events in the “Belt and Road”
region, including the coarse or single assessment scale and weak response strategies. It develops a
multi-scale extreme climate risk assessment framework, and completes the risk assessment of four
representative extreme climate events including heat waves, extreme precipitation, extreme droughts, and
storm surges at three scales of 1 km, 100 m, and 10 m. The risk assessment results reveal the spatial
distribution, temporal dynamics, and major influencing factors of the 4 types of extreme climate risks in
the Belt and Road region. The better understanding of these can provide scientific support for more
reasonable and effective response to disasters, reduction and transfer of risks, and reduction of personal
and property losses.
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Risk Assessment and Response Strategies for Extreme Climate Events in
Key Nodes of the Belt and Road

GE Yong" LI Qiangzi® LING Feng’ ZHANG Yuan® YAO Yonghui' LIU Qingsheng' DONG Wen®> WU Hua'
LIYi® REN Zhoupeng'
(1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2 Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100094, China;

3 Innovation Academy for Precision Measurement Science and Technology, Chinese Academy of Sciences, Wuhan 430071, China )
Abstract In the context of global climate change, heat waves, extreme precipitation, extreme droughts and storm surges have
increased in most areas of the Belt and Road, which seriously threatens the personal and property safety of countries along the Belt and
Road. This study focuses on dealing with the issues associated with the risk identification and assessment of extreme climate events
in the “Belt and Road” region, including the coarse or single assessment scale and weak response strategies. It develops a multi-scale
extreme climate risk assessment framework, and completes the risk assessment of four representative extreme climate events including
heat waves, extreme precipitation, extreme droughts, and storm surges at three scales of 1 km, 100 m, and 10 m. The risk assessment
results reveal the spatial distribution, temporal dynamics, and major influencing factors of the 4 types of extreme climate risks in the
Belt and Road region. The better understanding of these can provide scientific support for more reasonable and effective response to
disasters, reduction and transfer of risks, and reduction of personal and property losses.

Keywords risk assessment, fine-scale, extreme climate risk, Belt and Road, key nodes

Bk TEAFRREHZLEFRATHALA. HEEFF, FREARAREEE
BEaig, PEAREZAWAFHERAZLALETEZLEILEER, TEHARTRS A
FRABERASFEZLINIERN. ARAEATSHFELKEBH. ROKNFRET
Gt F Bt 5 kMR . Computers & Geosciences @) X%, Spatial StatisticsFa= < Hu3RAZ &

HF PR %%, E-mail: gey@lreis.ac.cn

A’ GE Yong Professor and Doctorate Supervisor at Institute of Geographic Sciences and Natural Resources
i F Research, Chinese Academy of Sciences (CAS). Deputy Director of State Key Laboratory of Resources
and Environmental Information System. She is also the Chairman of Cartography and GIS Commission, the Geographical Society of
China and the Deputy Chairman of Resources Mapping Commission, the China Society of Natural Resources. She is sponsored by the
National Science Fund for Distinguished Young Scholars of National Natural Science Foundation of China. Dr. Ge’s research interests
broadly cover the statistical aspects of spatial and spatio-temporal data. Currently she is the Associate Editor-in-Chief of Computers &

Geosciences and the editor board member of Spatial Statistics. E-mail: gey@lreis.ac.cn

WEsiE: HFadt

*Corresponding author

178120214 - %365 - 28



S GLUCU LR R E ] 0

ZEXH (WIBhR)
AKT. ABETRGF L. Hoa AR Bl L,
2002, 2(11): 25-28.
Qin D H. Facts, impact and strategies addressing climate
change. Science Technology and Industrial, 2002, 2(11): 25-
28. (in Chinese)
AR, A28 AR RAHF— AR EGF
Sy Hew At R AR, 2004, 22(7): 4-7.
Qin D H. Climate change sciences into the 21st century: Facts,
impact and strategies addressing climate change. Science &
Technology Review, 2004, 22(7): 4-7. (in Chinese)
Field C B, Barros V, Stocker T F, et al. Managing the Risks
of Extreme Events and Disasters to Advance Climate Change
Adaptation: Special Report of the Intergovernmental Panel
on Climate Change. Cambridge: Cambridge University Press,
2012.
Rosa W. Transforming Our World: The 2030 Agenda for
Sustainable Development in a New Era in Global Health. New
York: Springer Publishing Company, 2017.
Intergovernmental Panel on Climate Change (IPCC). ARS
Synthesis Report: Climate Change 2014. Geneva: IPCC, 2014.
Pachauri R K, Reisinger A. IPCC Fourth Assessment Report.
Geneva: IPCC, 2007.
Eckstein D, Kiinzel V, Schifer L, et al. Global climate risk
index 2020. (2019-12-01) [2020-09-19]. https://germanwatch.
org/en/17307.
Shi P J, Wang J G, Xu W, et al. World atlas of natural disaster
risk// World Atlas of Natural Disaster Risk. Berlin, Heidelberg:
Springer Berlin Heidelberg, 2015: 309-323.
XRE PEAARREN LA L LT AT B RA,
2011.
Shi P J. Atlas of Natural Disaster Risk in China. Beijing:

Science Press, 2011. (in Chinese)

10 Bk, th, $ikT, ¥ “—F % REARAUEZ

LFRAE. R AFF F IR, 2020, 43(1): 255-264.
Zhou B T, Xu Y, Han Z Y, et al. CMIP5 projected changes
in mean and extreme climate in the Belt and Road region.
Transactions of Atmospheric Sciences, 2020, 43(1): 255-264.
(in Chinese)

11 Jha S K. Global Facility for Disaster Reduction and Recovery:
A Partnership for Mainstreaming Disaster Mitigation in
Poverty Reduction Strategies. Washington DC: The World
Bank, 2013.

12 Murnane R, Fraser S, Giovando C, et al. Extensible Data
Schemas for Multiple Hazards, Exposure and Vulnerability
Data. (2019-12-01)[2020-09-20]. https://www.undrr.org/
publication/extensible-data-schemas-multiple-hazards-
exposure-and-vulnerability-data.

13 Ling F, Boyd D, Ge Y, et al. Measuring river wetted width
from remotely sensed imagery at the subpixel scale with a
deep convolutional neural network. Water Resources Research,
2019, 55(7): 5631-5649.

14 Ling F, Foody G M. Super-resolution land cover mapping by
deep learning. Remote Sensing Letters, 2019, 10(6): 598-606.

15 Zhang Y H, Foody G M, Ling F, et al. Spatial-temporal fraction
map fusion with multi-scale remotely sensed images. Remote
Sensing of Environment, 2018, 213: 162-181.

16 Chen Y H, Zhang R J, Ge Y, et al. Downscaling census data
for gridded population mapping with geographically weighted
area-to-point regression kriging. IEEE Access, 2019, 7:
149132-149141.

17 Ge Y, Jin Y, Stein A, et al. Principles and methods of scaling
geospatial Earth science data. Earth-Science Reviews, 2019,
197: 102897.

18 Kummu M, Taka M, Guillaume J H A. Gridded global datasets
for gross domestic product and human development index over

1990-2015. Scientific Data, 2018, 5: 180004.

® FEATE 7178+



_ £ B —H—R BISHNkES R

19 Maraun D, Wetterhall F, Ireson A M, et al. Precipitation
downscaling under climate change: Recent developments to
bridge the gap between dynamical models and the end user.
Reviews of Geophysics, 2010, 48(3): RG3003.

20 Zhu X X, Tuia D, Mou L C, et al. Deep learning in remote
sensing: A comprehensive review and list of resources. IEEE
Geoscience and Remote Sensing Magazine, 2017, 5(4): 8-36.

21 LiJ, Li Y F, He L, et al. Spatio-temporal fusion for remote
sensing data: An overview and new benchmark. Science China
Information Sciences, 2020, 63(4): 140301.

22 WM. B RIEARRE T F R L R X——2dfiz
A BN T A L A RIR LKA, 2011
Liu Y L. Multi-scale natural disaster scenarios’ risk assessment
and zoning—A case study of WenZhou city, Zhejiang
Province. Shanghai: East China Normal University, 2011. (in
Chinese)

23 LiY, Gong J H, Niu L, et al. A physically based spatiotemporal
method of analyzing flood impacts on urban road networks.
Natural Hazards, 2019, 97(1): 121-137.

24 Liu Q S. Analysis of grades of the historical heat wave
in Djibouti City, Djibouti// DEStech Transactions on
Environment, Energy and Earth Sciences. Lancaster: DEStech
Publications, Inc., 2019: 31549.

25 Measho S, Chen B Z, Trisurat Y, et al. Spatio-temporal analysis
of vegetation dynamics as a response to climate variability
and drought patterns in the semiarid region, Eritrea. Remote
Sensing, 2019, 11(6): 724.

26 Xu N, Luo J, Sun Y, et al. Extraction of hazard-affected

building in coastal area based on deep learning and very-high-

178-1i120214F - 5636 % - £ 285

resolution image// SiDRR Conference 2019. Beijing: SiDRR,
2019.

27 Dong W, Sun 'Y, Luo J, et al. Research on fine spatial prediction
of social disaster-bearing body based on high resolution remote
sensing image// SIDRR Conference 2019. Beijing: SiDRR,
2019.

28 Xiong J N, Sun M, Zhang H, et al. Application of the
Levenburg—Marquardt back propagation neural network
approach for landslide risk assessments. Natural Hazards and
Earth System Sciences, 2019, 19(3): 629-653.

29 Xiong J N, Ye C C, Cheng W M, et al. The spatiotemporal
distribution of flash floods and analysis of partition driving
forces in Yunnan Province. Sustainability, 2019, 11(10): 2926.

30 Xiong J N, Yong Z W, Wang Z G, et al. Spatial and temporal
patterns of the extreme precipitation across the Tibetan Plateau
(1986-2015). Water, 2019, 11(7): 1453.

31 LiY, Gong J H, Hu B S. Multisource remotely sensed wetland
information exploration using interactive visualization
methods// Proceedings of the 2018 2nd International
Conference on Big Data and Internet of Things. New York:
ACM Press, 2018: 95-99.

32 Zhang Y, Li Q. Delineation of Multi-Hazard Regions and
Region-wise Identification of Major Hazard Combinations//
SiDRR Conference 2019. Beijing: SiDRR, 2019.

33 K oAk, 2R A, X FHkk, F. FH R AR KSR AT R LA
W EAE A5 53R, 2019, 21(7): 1029-1039.

Wu X L, Liu Q S, Liu G H, et al. Risk assessment of heat
waves: A review. Journal of Geo-Information Science, 2019,

21(7): 1029-1039. (in Chinese)



	Risk Assessment and Response Strategies for Extreme Climate Events in Key Nodes of the Belt and Road
	Recommended Citation

	Risk Assessment and Response Strategies for Extreme Climate Events in Key Nodes of the Belt and Road
	Abstract
	Keywords
	Authors

	tmp.1662361071.pdf.xPdWe

