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Multi-sectoral risk
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Risk aggregation in climate impacts research

1. Temporal: “compound events” ... two or more simultaneous
events, e.g. drought + heatwave, with impacts often more
severe than their sum

2. Spatial: “hotspots”... locations exposed to risks in multiple
sectors, although not necessarily at the same time



Global mapping of multi-sector climate and vulnerability
hotspots

Multiple indicators (14) across 3 sectors
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Projecting Subnational Income and Inequality
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Populations Vulnerable to Poverty
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Multi-sector risk indicators

Indicator Description

Water stress index Water stress index: as a proportion of human demands divided by renewable surface water resources 5 GCMs, 3 GHMs

Non-renewable GW ) )
Fraction of groundwater abstraction that is non-renewable HadGEM2-ES + PCR

abstraction index GLOBWB

Drought intensity % change in drought intensity (deficit / duration) 5 GCMs, 4 GHMs
Peak flows risk Substantial change in flood risk (doubling) is expected 5 GCMs, 4 GHMs
Seasonality % change for the index of mean seasonality 5 GCMs, 4 GHMs

Inter-annual variability % change for the index of mean inter-annual variability 5 GCMs, 4 GHMs
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wl: Water stress index

w2: Non-renew GW abstr.

Water imbacts:
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el: Lack of clean cooking access

e2: Heat events

Energy impacts: 2.0° SSP2
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11: Crop yield change

13: Habitat degradation
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Global hotspot exposure 3.0 oc
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Hot and vulnerable
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Regionalised impacts — SSP2, 2050
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Multi-sector risk score
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P I Most Asian and southern regions are on/worse than average
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Northern hemisphere regions have better than average impacts



Impacted Populations
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Conclusions and findings

« More than double exposure between 1.5-3.0°C

 Asia already faces severe exposure and
vulnerability at 1.5°C

o African exposure emerges intensely at 2-3°C

« As many E&V in SSP3 as today, but more
concentrated in Asia and Africa

 Difference in SSPs results in order of magnitude
reductions in E&V
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Climate change index scoring under uncertainty

Continuous scale (0 to 3) with
intermediate ranges determined
0. Negligible risk

1. Low risk

2. Moderate risk

3. High risk
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2.0°C climate example: Drought intensity change

60
45
30
15

0
—-15
-30
—45
-60



	�Exposure and Vulnerability to Energy, Water, and Land Hotspots under Different Climate Futures
	Slide Number 2
	Multi-sectoral risk
	Slide Number 4
	Projecting Subnational Income and Inequality
	Populations Vulnerable to Poverty
	Multi-sector risk indicators
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Global hotspot exposure
	Hot and vulnerable
	Regionalised impacts – SSP2, 2050
	Impacted Populations
	Conclusions and findings
	Matthew Gidden, Edward Byers, Peter Burek, Kristie Ebi 2, Peter Greve, Petr Havlik, Astrid Hillers3, Nils Johnson, Taher Kahil, Volker Krey, Simon Langan, David Leclère, Nebjosa Nakicenovic, Robert Novak4, Michael Obersteiner, Amanda Palazzo, Shonali Pachauri, Simon Parkinson, Narasimha Rao, Joeri Rogelj, Yusuke Satoh, Yoshihide Wada, Barbara Willaarts, Keywan Riahi 
	Slide Number 17
	Climate change index scoring under uncertainty

