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A Trend in Climate Extremes

Anzahl der Schadenereignisse 1980 bis 2016
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Geophysikalische Ereignisse:

Erdbeben, Tsunami, vulkanische Aktivitat

Meteorologische Ereignisse:

Tropischer Sturm, auBertropischer

Sturm, konvektiver Sturm,

lokaler Sturm

Hydrologische Ereignisse:

Uberschwemmung, Massenbewegung

Klimatologische Ereignisse:

Extremtemperaturen, Durre,

Waldbrand




Dat abase

Civil Conflict: @ UCDP
_ 2 CONFLICT ENCYCLOPEDIA
e Uppsala Conflict Data Program

* Timespan: 1945-2009
e Counts events with >25 battle related deaths

Extreme Events: _ =
| | Munich RE =
e Munich Re NatCatServive

e Timespan: 1980-2011

e good data quality for the economic impacts of extreme
events



Method: Event coincidenceanal ysis

Coincidence interval

l

Conflict Outbreaks

Natural Disasters

Fig. 1. lllustration of the methodological approach of event coincidence analysis for the risk enhancement test based on armed-conflict occurrence. An
armed-conflict outbreak (orange) is counted as coincddent with a natural disaster (green), if it co-occurs with or is preceded by such an event exceeding a
prescribed damage threshold within a given coinddence interval AT.

Donges et al., PNAS, 201 [;



Hypotheses fromliteratureregarding
vul nerabil ity factorsfor countries

e Conflict frequency (CONFL)
e Ethnic fractionalization (EF)
e Economic inequality (GINI)

Countg_ GrouEings
I conrL

(| W cer

W cn

Bl conFL&EF
Il N & CONFL
o &EF

|

Fig. 2. Mapping of countries according to different analysis criteria induding countries with more than one conflict (CONFL), the 50 countries with the
highest Gini coefficent (GINI), as well as the 50 countries with the highest ethnic fractionalization (EF).

Schleussner et al.,



Resul t: armed conflict risk particularly
enhanced by climaterel ated disasters in
ethnicallvfractionalized countries
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Fig. 3. Results of ECA for the risk enhancement test: the percentage of armed-conflict outbreaks that coincide with a dimate-related natural disaster within
the same month (Materials and Methods). We resolve different country groupings, disaster types (color coding), and disaster damage levels. Damage levels
are indicated by segments of the individual barsand are assessed relative to the country s GDP in the year of the event. Segmenting startswith zero threshold
from the top and the number of segments with nonzero coinddences can differ between country groupings and disaster types. Filled segments indicate
coincidence rates that are significant at the 95% level. Results shown are for coinddences between events occurring within the same month (see Sl Appendix,
Fig. S3 for results for coinddence intervals of up to 12 months).

Schleussner et al.,



Conclusions

 Increasing evidence that environmental factors, particularly
climate-related disasters, can significantly increase the risk for
armed conflict outbreak (see recent PN AS paper by von
Uexkull et al. [2016] confirming our results).

- Taking the social-economic context of this process into
account is essential (e.g. ethnic fractionalization).

- Moreresearch on factors determining social-ecological
resilience wrt outbreak of climate conflicts is needed.
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Sodial and political tensions keep on fueling armed conflicts around ~ geographical dustering of ethnic groups and strong interethnic
the world. Although each conflict is the result of an individual  sodal ties (21). These two factors may contribute to sodetal fis-
context-specific mixture of interconnected factors, ethnicity appears  sures along ethnic boundaries in case of rapidly emerging societal



