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ISO (5-98) OB

Fig. 2: Distribution of correlation coefficient between the SSTA in
Niiio3.4 in October-December and kinetic energy of the ISO during
the last May-September, interval: 0.2; The shaded avea represents the
areq with significance level above 99%,,
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Fig. 3: Temporal evolutions of composite SSTA (broken line) in
Nino3.4 and composite ISO kinetic energy anomaly (solid line) over
the equatorial western Pacific (10°S-10°N, 130°E-18(0°).
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Civil conflicts are associated with the global climate

Solomon M. Hsiang't, Kyle C. Meng' & Mark A. Cane”

It has been proposed that changes in global climate have been
responsible for episodes of widespread violence and even the
collapse of dcivilizations". Yet previous studies have not shown that
violence can be attributed to the global climate, only that random
weather events might be correlated with conflict in some cases®”.
Here we directly associate planetary-scale climate changes with
global patterns of civil conflict by examining the dominant inter-
annual mode of the modern climate®*'°, the Fl Nifio/Southern
Oscillation (ENSQ). Historians have argued that ENSO may have
driven global patterns of civil conflict in the distant past''-"%, a
hypothesis that we extend to the modern era and test quantita-
tively. Using data from 1950 to 2004, we show that the probability
of new civil conflicts arising throughout the tropics doubles during
El Nino years relative to La Nifa years. This result, which indicates
that ENSO may have had a role in 21% of all civil conflicts since
1950, is the first demonstration that the stability of modern
societies relates strongly to the global climate.

The idea that the glnbal flimate micht inflnence the neacefilness of

define annual conflict risk (ACR) in a collection of countries to be
the probability that a randomly selected country in the set experiences
conflict onset in a given year. Importantly, this ACR measure removes
trends due to the growing number of countries'® (Supplementary Fig. 1).

In an impossible but ideal experiment, we would observe two ident-
ical Earths, change the global climate of one and observe whether ACR
in the two Earths diverged. In practice, we can approximate this experi-
ment if the one Earth that we do observe randomly shifts back and
forth between two different climate states. Such a quasi-experiment is
ongoing and is characterized by rapid shifts in the global climate
between La Nifia and El Nifo.

To identify a relation between the global climate and ACR, we
compare societies with themselves when they are exposed to different
states of the global climate. Heuristically, a society observed during a
La Nifa is the ‘control’ for that same society observed during an El
Nifo ‘treatment’. We sharpen this comparison by separating the world
into two groups of countries: those whose climate is strongly coupled
tn ENSOY and those weakly affected by ENSOL Tf climate inflnences
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Theme Page (PMEL/NOAA)

access to distributed information on El Nifo

Operational El Nifo / Southern Oscillation (ENSQO)

Observing System
Facts about ENSO:

» Originatesin the ropical Pacific

Has a periodicity of 2-7 yvears

Affects the glebal almospheric circulation

Daring the warm phase of ENS0, called
“El Ming”, sea surface temperatures warm,
rade winds collapse and preapitation
pafterns shift

[uring the cold phase of ENSO. referred to
as La Nina" seas
cool and frade winds sirengthen

ENSD Effects on the United Slates:

El Kifio Condilions

El Nirio

Warmer winters across the northern US
Gulf states cooler and wetlar

California can be wetter or drier
Facific salmon and other fisheries disrupted
« Fawer hurricanes in the Atlantic

La Nifia

» La Mina has equally dramatic, often opposite
effects on the Us

e e L W =


http://www.pmel.noaa.gov/tao/elnino/

El N iﬁO Theme Page

access to distributed information on El Nifio

ENSO is Predictable:

- Computer models show skill in forecasting
tropical Facific Ocean temperalures one o
two years in advance

« ENS0 forecasts improve the accuracy of
seasonal and longer forecasts over the US

« Potential for bilions of dollars in benefits
to the US economy in:

Agiculture
Energy generation
Waler resourcas
Foreslry

Fisheries
Transportation
Commerce

Public health

Whatis needed?

= Long term operational support for Pacific
Creean observations that are the
foundation of skilliul ENSO forecasts;
Moored buoys
Crifting buoys
Volunteer ship temperature probes
sea level measurements
« Total cost of these gcean observations
12 54,9 million per year
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