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Abstract

This study offers a critical climate history of the Somali civil war and how this political conflict
proliferated to Somali inhabited regions of Kenya, Ethiopia and Djibouti and how it was exac-
erbated by earth aridity that occasioned famines and droughts. This study posits - as its the-
sis and argument - that climate change induced droughts and famines cause and exacerbate
the perennial and recurring political conflicts and violence in Greater Somalia. Decreasing
rainfalls and increasing aridity led to the shrinking of grazing pasturelands and tree cover in
the Somali peninsula leading to massive dry earth lands. The consequences of these long ab-
rupt dry spells of famines and droughts is both state institutions and communal vulnerabilities
which translate to often violent contestations over the meagre pasturelands and water wells.
Political conflict in the Somali world is invariably theorized and conceptualized to be predi-
cated on clan and communal relations and the absence of effective state capacity in the face
of clan militias and terror groups. This study argues that at the foundation of political conflict
in the Somali peninsula is a climate change that disrupted centuries long pastoralist liveli-
hoods and rendered the earth dry and destitute. This study employs a multi-disciplinary geo-
spatial analysis framework to examine the ecological, climatic, and socio-political dynamics
across Greater Somalia and depicts how tree cover change and climate variability overlap
with (and translates to) conflict and violence patterns. The significance of this study is that if
offers an analytical case of how aridity and dry earth occasioned by climate change lead to
political conflicts and violence.

Keywords: climate change, conflict, civil war, aridity, drought, geospatial analysis
0z

Bu calisma, Somaliic savasinin iklim tarihiyle iliskisini ve s6z konusu siyasal catismanin Kenya,
Etiyopya ve Cibuti'deki Somali nlifusunun yasadigi bélgelere nasil yayildigini, ayrica kitliklar ve
kurakliklara yol acan toprak kurakligi ile nasil agirlastigini incelemektedir. Calisma, tezi ve te-
mel arglimani olarak, iklim degisikliginin tetikledigi kuraklik ve kitliklarin Bliy(ik Somali’deki s-
rekli ve yinelenen siyasal catismalara ve siddete neden oldugunu ve bunlari derinlestirdigini
ileri sirmektedir. Azalan yagislar ve artan kuraklik, Somali Yarimadasi'nda otlaklarin ve aga¢
ortlslintin daralmasina yol acarak genis kurak topraklarin ortaya ¢cikmasina neden olmustur.
Bu uzun ve ani kitlik ile kuraklik ddnemlerinin sonuglar hem devlet kurumlarinin hem de top-
luluklarin kirllganligina yol agmakta, bu da sinirli otlaklar ve su kuyulari Gizerinde siklikla siddet
iceren muicadelelere déntismektedir. Somali diinyasindaki siyasal catismalar genellikle, etkili
devlet kapasitesinin yoklugu ile birlikte, asiret ve topluluk iliskilerine ve bunlarin silahli milisleri
ile terdr gruplarina dayall olarak kuramsallastirimaktadir. Bu ¢alisma ise Somali Yarima-
dasr’'ndaki siyasal catismalarin temelinde, ylzyillardir stiregelen pastoral yasam bicimlerini
sekteye ugratan ve topragi kurak ve yoksul hale getiren iklim degisikliginin bulundugunu sa-
vunmaktadir. Calisma, Bly(k Somali genelinde ekolojik, iklimsel ve sosyo-politik dinamikleri
incelemek icin ¢cok disiplinli bir jeo-uzamsal analiz cercevesi kullanmakta ve agac értistindeki
degisim ile iklim degiskenliginin ¢catisma ve siddet érdntileriyle nasil értiist(gint (ve bunlara
nasil dénlistliglinii) ortaya koymaktadir. Bu calismanin 6nemi, iklim degisikliginin yol actigi ku-
raklik ve ¢orak topraklarin siyasal catisma ve siddete nasil zemin hazirladigina dair analitik bir
drnek sunmasinda yatmaktadir.

Anahtar Kelimeler: iklim degisikligi, catisma, i¢ savas, kuraklik, kitlik, jeo-uzamsal analiz.
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Climate change induced political conflict and violence in greater Somalia

Introduction

Climate change has emerged as an analytical lens
for understanding contemporary political violence,
particularly in environmentally vulnerable regions
such as the Horn of Africa. Prolonged droughts, re-
current famines, rising temperatures, and declining
rainfall patterns have disrupted agrarian and pas-
toral livelihoods, hence intensifying competition
over scarce natural resources and amplifying exist-
ing social and political tensions. Within this grow-
ing body of scholarship, key concepts such as cli-
mate security, environmental scarcity, livelihood
disruption, and climate-conflict nexus are used to
explain how ecological stressors translate into
communal violence, state fragility, and armed con-
flict in Greater Somalia. While dominant explana-
tions of conflict in Somalia and the wider Somali-in-
habited regions have traditionally emphasized clan
politics, weak state institutions, and armed actors,
emerging this study highlight the role of climate
variability as a structural and historically embed-
ded driver that exacerbates these dynamics. This
study situates itself within these discussions by in-
vestigating climate change as a foundational con-
dition shaping political conflict and violence in
Greater Somalia, and arguing that environmental
stress is not merely a background factor but a crit-
ical force that reconfigures livelihoods, mobility,
governance, and patterns of violence across the
horn of Africa region (Afrika boynuzu).

This study makes two arguments: that climate
change played a consequential role in the Somali
state collapse in 1991; and that climate change oc-
casioned famines and droughts exacerbated the
Somali civil war violence and political conflict since
1991. Somalis are a pastoralist society whose live-
lihood is dependent on grazing pasturelands and
rainfall (Schraeder, 1986, p.653). Decreasing pas-
turelands and rainfalls have not only occasioned
famines and droughts, they have consequential im-
plications for communal conflicts and political vio-
lence. Robert G. Patman (1997) argues that one of
the factors that led to the violent collapse of the
Somali state is the Somali famines of 1991-1992.
Climate change induced famines, droughts and
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other natural disasters render societies and com-
munities vulnerable and lead to both state and civ-
ilizational collapse. Tom Abate posits that “varia-
tions in aridity” and “abrupt dry spells” occasioned
civilizational collapse during the Akkadian Empire
(Abate, 1994, p.516). In our contemporary age “cli-
mate change is a security concern because it
brings groups with existing tensions into contact,
changes the scale of problems, and reduces resili-
ence/adaptive capacity” for the nation-states
(Malone, 2013, p.93). Elizabeth Malone observes
how climate change and its consequences are
closely analysed by the national security of differ-
ent countries since “considering second or third-
order impacts such as migration and state stability
opens the debate on climate change to discussion
of the future beyond temperature increase, severe
storms and sea level rise” (Malone, 2013, p.94).
Hence, climate change has implications for com-
munal, national and state ontological existence.
Climate change and its effects have destroyed
and ravaged communal livelihoods in the vast and
arid Somali world (Burns, 2017). Moreover, climate
change has exacerbated the Somali civil war and
hinders effective state-building processes in So-
malia. Karolina Eklow and Florian Krampe docu-
ment “how climate-related environmental change
in Somalia and the Horn of Africa is hindering the
successful implementation of the UNSOM man-
date, the 2014 mandate is used as the conceptual
starting point. The mandate from Resolution 2158
is assessed along its two major themes: (a) peace
and security and (b) governance and justice” (Eklow
& Krampe, 2019, p.18). Irregular precipitations and
increasing temperatures lead to the shrinking of
the grazing lands which leads to inter-communal
violence which translates to political violence in a
country where “clan consciousness”, identity and
belonging shapes politics. Moreover, according to
Eklow and Krampe, “herders have had to adapt
their behaviour due to the impacts of climate
change because traditional grazing routes have
become unusable and nomadic mobility patterns
more erratic due to shifts in seasonal weather pat-
terns” (Eklow & Krampe, 2019, p.18). Communities
and clans contest over grazing lands and water
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wells; and the increasing climate change impact
has led to perennial conflicts and violence among
the pastoralist Somalis. Eklow and Krampe analyse
how “protracted disagreements, relating to natural
resources and land, are linked to Somalia’s larger
political dynamics and have resulted in some of So-
malia’s deadliest violent clashes” (Eklow & Krampe,
2019, pp.19-20).

Furthermore, the significance of this study is
that it establishes a relationship between climate
change and how it leads to the proliferation of arms
and weapons and exacerbate violence and conflict.
Somali pastoralists and herders, not only in Soma-
lia but in Kenya, Ethiopia and Djibouti are armed
since contestations over pasturelands and water
wells are violent. Decreasing rainfalls and increas-
ing temperatures have diminished the grazing
lands and the natural resources in these geogra-
phies. This leads to violent confrontations between
herders who migrate to far lands seeking pasture
and water for their livestock. Climate change in-
duced communal displacements “tripled in Soma-
lia from 2005 to 2018. Causes for this increase in-
cluded the droughts in 2011 and 2017” (Eklow &
Krampe, 2019, p.30). Moreover, the violent contes-
tations over grazing lands and water wells has dif-
fused to neighbouring countries with Somali popu-
lation such as Kenya and Ethiopia rendering this cli-
mate change-induced crisis an issue of national se-
curity and concern alongside terrorism (Oli et al,
2007).

After the introduction, the study proceeds with
a historical contextualization of the Somali civil war
and its “spread” to Djibouti, Kenya and Ethiopia.
This is followed by a conceptual and literature re-
view of critical climatic history and environmental
conflict that situates the study within climate-con-
flict theories, debates and outlines the theoretical
foundations of a critical climate history approachin
the context of Greater Somalia. After that, the
study then presents the data and methodology,
and analytically detail the geospatial framework,
datasets, and analytical techniques used to exam-
ine ecological, climatic, and conflict patterns
across Greater Somalia. Then this is followed by an
empirical analysis section that discusses one after

another the land cover change, climate variability,
and the spatial distribution of conflict and violence.
Finally, the study concludes with a discussion and
conclusion section that synthesizes the findings,
and reflects on their implications for understand-
ing Somali political violence, and highlights the
broader significance of climate change for conflict
dynamics in the Horn of Africa and beyond.

A Cataclysmic Civil War and its Expansion

In1991, after a decade of violence between clanre-
bel groups and the Somali army, the Somali state
collapsed and a convoluting bloody civil war
started that continuous to this day (O’Regan,
2018). As the rebel group United Somali Congress
(USC) and allied clan militias surrounded the presi-
dential palace, and after already taking and occu-
pying all government institutions in the capital city,
“in January 1991, the government fell, and Somalia
entered a new phase of clan warfare” (Shultz Jr.,
1995, 85) that would devastate the whole country
for decades. Deposed president Mohammed Siyad
Barre fled to his home region of Gedo and was wel-
comed by his clansmen and allied militias in the
small border town of Beled Hawo. The Somali Na-
tional Movement (SNM) rebels took control of what
is today the Somaliland regions; USC rebels con-
trolled much of Central Somalia and the capital city;
the Somali Patriotic Movement (SPM) was the
dominant force in the Juba regions; while the Ra-
hanwein Resistance Alliance (RRA) and allied
smaller factions controlled what is today the Kon-
fur Galbeed state. Nevertheless, after the success-
ful ouster of Barre from Mogadishu an “internecine
rivalry erupted between the rebel groups” immedi-
ately occasioning the beginnings of the Somali civil
war (Ayittey, 1994, p.4) and any attempts of ame-
liorating the Somali state failed.

George Ayittey states that Somalia “in the pro-
cess of removing Barre, had already been devas-
tated - reduced to an ash heap of charred buildings
and burned out vehicles, with decomposing bodies
littering the streets” (Ayittey, 1994, p.5). As the re-
bel movements took control they engaged in gen-
ocidal revenge killings of individuals and civilians
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who were suspected to be regime sympathizers or
hailed from the clan of the president, the Marehan.
Across the country civil servants of the state and
civilians were executed, raped and robbed by the
advancing rebels. Slowly, what was an armed
struggle against a dictatorial military state mor-
phed into a clan-based vendetta settling of scores.
In the early stages of the civil war, “between No-
vember 1991 and March 1992 an estimated 41,
000 people were killed. Most of the victims were
civilians, half of them women and children” in the
capital city Mogadishu (Ayittey, 1994, p.5). All this
happened as Somalia was devastated by the fam-
ines of 1991-1992.

A power vacuum emerged when Mohammed
Siyad Barre was ousted. Soon a “government was
formed by Ali Mahdi and his faction of the USC, the
SNM, and the Somali Salvation Democratic Front,
which is supported by the Majertain subclan. This
action was taken without the involvement of the
Aidid wing of the USC. And it was Aidid forces that
had entered Mogadishu and forced Siad to flee,
and Aidid believed he should play a major role in the
government” (Shultz Jr. 1995, pp.85-86). After the
declaration of Ali Mahdi as an interim president, a
violent power struggle erupted in Mogadishu
within the USC forces that were dominant in Mog-
adishu. A segment of the USC leadership hold the
view that the SNM and Somali Salvation Demo-
cratic Front (SSDF) were bringing dis-unity within
the USC by supporting and even grooming Ali
Mahdi as the president of the Somali republic in
post-Barre era. This led to suspicions and even to
outright warfare between the USC and the SSDF in
parts of central Somalia especially in Galkacyo.

The power struggle and the violence between
the rebel groups “culminated in full scale clan and
sub-clan warfare that led to the dissolution of the
Somali state created in 1960” (Shultz Jr. 86) as the
international community led by the United Nations
(UN) failed to bring the rebels into a peaceful nego-
tiation and a peaceful truce to rule the country
without infightings. As the civil war elongated and
become complicated, the rebel movement SNM
declared independence for Somaliland regions and
embarked on a tumultuous state-building process

- to this day itis internationally not recognized. For
the much of 1991-1993 “Somalia lay in ruins - ef-
fectively destroyed. It had no government, no po-
lice force or even basic services” as a third of the
population fled to neighboring countries as refu-
gees (Ayittey, 1994, p.1). To make matters worse,
the raging civil war was followed by a devastating
famine and lack of rainfall across the country. So-
malia faced in the early 1990s a violent state col-
lapse and a devastating humanitarian environmen-
tal crisis that were deadly. Jeffrey Clark states that
during these famines amid the violent civil war
“more than fifty refugees a day were dying of mal-
nutrition” (Clarke, 1992, p.116). By 1994, an esti-
mated 300,000 Somalis lost their live either in the
ravaging political conflicts and the famines and
droughts in the country (Samatar, 1994) and Abdi
Cawo argues that women, children and the elderly
being the most affected demographic segments
during these environmental crisis (Cawo, 2007,
190).

The tragic unfolding of the Somali civil war and
the subsequent famine and draught rendered So-
malia an issue of international concern (Kalmoy,
2025). The United Nations (UN) discussed the So-
malia matter in the Security Council and numerous
proposals were submitted on how to tackle the hu-
manitarian crisis and to bring the warring rebel
groups and faction to peace conferences. Ramesh
Thakur states that the “UN Operation in Somalia
(known as UNSOM) was established by Security
Council Resolution 751 on 24 April 1 992 to monitor
the ceasefire in Mogadishu, to provide security for
UN personnel and supplies, and to escort humani-
tarian supplies to distribution centres” (Thakur
1994, p.388) across the country so as to mitigate
the unfolding humanitarian crisis. This interna-
tional intervention would lay the ground for both
UN and African Union (AU) military and humanitar-
ian intervention in the future.

The aims and objectives of the UNSOM were
“restoring peace and mediating between warring
parties. Since the beginning of the crisis, the UN
was active in the area through its UNSOM one and
two missions (in coordination with the US UNITAF
mission) in 1992-1995” (Marangio, 2012, p.7).
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Moreover, the UN-led mission was joined by the
United States military and humanitarian interven-
tion. Louis Klaveras describes that the “operation
restore hope in Somalia, was one of the first large-
scale, well publicized peace mission operations un-
dertaken by the United States since the gulf war,
has become an examplar of post-cold war US-mili-
tary interventions” (Klarevas, 2000, p.523). And
hence “on December 9,1992 1300 marines landed
in Mogadishu, and within weeks more than 25,000
US soldiers were on the ground in Somalia” (Jon
Western, 2002, p.112).

Furthermore, the violent civil war in Somalia
continued in full force as the rebel groups contin-
ued to fight for power and hegemony across the
country. With the withdrawal of the UN and US
peacekeeping troops and the failure of numerous
peace processes and ceasefires, the civil war con-
tinued amid intermittent draughts and famines
across the country. Slowly, what were leaders of
rebel movements and armed groups morphed into
warlords. In mid 1990s and late 1990s Somalia had
several “household” warlords who controlled cities
and whole provinces with impunity, extortions and
arbitrary executions. Occasionally violence and
wars will erupt between these warlords elongating
and exacerbating the civil war in the countries. Ro-
land Marchal argues that this “is generated by the
crisis in the state” (Marchal, 2007, p.1095); and in
Somalia the state collapse and the enduring civil
war led to the mushrooming of blood-thirsty and
extortionist warlords, criminals, pirates and gangs.
Somalia become the wild wild west, as every indi-
vidual and clans and sub-clans took responsibility
to protect themselves, their interests, businesses
and inhabitants. The civil war situation was so vola-
tile that clans and sub-clans and warlords would
engage in urban warfare to contest for power and
dominance in urban area of towns and cities. More-
over, the warlords and their clan militias perennially
embarked on environmental destructions of farm-
lands and grazing lands and displacing communi-
ties belonging to “enemy” clans. This exacerbated
the famine and drought conditions in the country,
especially in the South.
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Conceptual and Literature Review: Environmen-
tal Conflict and Critical Climate History

Environmental conflict theory encompasses a
range of perspectives that seek to explain how en-
vironmental conditions, abrupt climate change, re-
source access, and socio-political structures inter-
act to produce disputes and, in some cases, violent
confrontations between communities and socie-
ties. Traditional environmental conflict research,
such as the work by Stephan Libiszewski (1992),
defines environmental conflict in terms of human-
induced ecological degradation that destabilizes
life-supporting conditions and leads to competi-
tion over increasingly scarce environmental goods
(e.g., water, soil, forests) or services, distinguishing
such conflicts from classic resource scarcity dis-
putes tied solely to physical shortage or geopoliti-
cal distributionissues. This framework emphasizes
that environmental and climatic change becomes
conflictual not simply because resources are
scarce, but because degradation alters ecological
equilibrium in ways that affect human societies,
forcing them to compete or negotiate over the al-
tered conditions of environmental support (Li-
biszewski, 1992).

Moreover, by contrast, political ecology theo-
ries of environmental conflict focus less on envi-
ronmental scarcity itself and more on the power re-
lations, social structures, and political processes
that mediate environmental conditions and their
contested meanings. According to Philippe Le Bil-
lon and other political ecologists, environmental
conflicts should be understood as socially and po-
litically produced struggles over access, control,
valuation, and distribution of environmental re-
sources or impacts, shaped by inequalities, histori-
cal legacies, and institutional arrangements rather
than by “nature speaking directly” through scarcity
(Le Billon, 2015; Martinez-Alier, 2002). This per-
spective critiques neo-Malthusian views that treat
environmental drivers as natural triggers of con-
flict, arguing instead that conflicts are generated
by unequal power dynamics around environmental
processes, for example, how the environment be-
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comes politicized as actors contest rights, respon-
sibilities, and benefits in contexts of extraction,
conservation, or environmental change. Political
ecology thereby frames environmental conflicts as
political struggles embedded in broader socio-eco-
logical systems, not merely responses to physical
resource conditions.

Hence, what role did environmental and climate
change phenomena such as severe droughts, fam-
ines, decreasing rainfall and shrinking grazing and
pasture lands play in the Somali state collapse in
1991 and the subsequent violent civil war? How did
climate change induced violence exacerbate the
Somali civil war and violence in the Somali territo-
ries in Djibouti, Kenya and Ethiopia? The Arab phi-
losopher, sociologist and historian Ibn Khaldun's
often quoted phrase “geography is fate” denotes
that geographical and climatic conditions shape,
structure and influences politics, the economy, life
styles and historical trajectories. Hence, Mark
Carey argues that a “critical climate history” (Carey,
2014) approach and perspective is necessary to
properly comprehend politics, violence, and devel-
opment in our contemporary world ravaged by cli-
mate change and its consequences on societies.
For Carey, a critical climate history entails under-
standing “how different spatial and temporal
scales intersect and interact (or do not) about the
interplay between nature’s agency and environ-
mental determinism” (Carey, 2014, p.355). Moreo-
ver, Sherry Johnson hypothesizes in her study how
climatic conditions affect history and politics that
“as the earth moves from one temperature normto
another (pivot phases), extreme weather events
may occur and may become the catalyst for histor-
ical processes” (Johnson, 2014, p.329). This study
hypothesizes and argues that climate change phe-
nomena has exacerbated violence and political
conflict not only in Somalia during the civil war but
also in the other neighbouring Somali territories in
Kenya, Djibouti and Ethiopia.

What is the role of climate change in occasion-
ing violence and political conflict in Somalia and the
neighbouring Somali territories in Kenya, Djibouti
and Ethiopia? Natural disasters have played a sig-
nificant role in occasioning and causing of political
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conflict and violence in the Somali world. For in-
stance, Robert G. Patman posits that severe
droughts and famines caused the violent state col-
lapse in Somalia. According to him “the reasons for
the failure of the Somali state are complex and
widely misunderstood. On the one hand, a number
of commentators have attributed the demise of
the Somali state to the overwhelming impact of a
‘natural” disaster’, the Somali famine of 1991-92”
(Patman, 1997, 5). Natural disasters have a deter-
minant role in political violence and conflict in the
Somali world. By 1994 alone, Abdi Ismail Samatar
posits approximately 300,000 Somalis had lost
their lives either in the Somali civil war conflict or
by food and water shortages caused by the
droughts and famines that ravaged the country
(Samatar, 1994).

More crucially, apart from the climate change
caused droughts and famines, clan-based rebel
groups destroyed farmlands and crops and burned
large swathes of grazing lands inhabited by “en-
emy” clans and communities causing human-made
famines and droughts during the civil war. For in-
stance, Catherine Besteman document that:

the people of the agriculturally productive
Jubba Valley were ‘repeatedly victimized by the
scorched-earth tactics of the SNF (Marehan), SPM
(Ogaden) and USC (Habr Gidir) militias as their
forces looted livestock, seeds, tools and grains, de-
stroying water resources, raped women and killed
the men’ (Prendergast, 1994, 4-5 quoted in
Besteman, 1996, p.582).

Scorched-earth tactics of evictions employed
by the rebel groups led to the destruction of signif-
icant farmlands in Southern Somalia exacerbating
the casualties of the famines and droughts. Hence
the combined climate change and human-made
famines and droughts ravaged livelihood during
the brutal years of the Somali civil war. Somalia has
witnessed decreasing rainfall over the years
caused by climate change, and the destroying of
water resources by clan militias and rebel groups
occasioned violence and conflict over the few wa-
ter resources. Moreover, grazing pasture lands and
tree-coverage have decreased exacerbating vio-
lence and conflict in the country.
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Climate change causes violence and conflict in
the geographies it affects. In the African continent
climate change, “Anthropocene Africana” and its
consequences are the major contributors to con-
flict and violence where communities and clans
fight over water resources and grazing lands (Kal-
moy, 2019). Empirical studies have established
that “sub-Sahara Africa is the world region most af-
fected by climate change” (Von Soest, 2020, p.1)
despite the continent being the least contributor to
environmental and atmospheric pollutions. Moreo-
ver, Christian Von Soest argues that “rising tem-
peratures threaten the most vulnerable already -
namely, those that are poor and rely on rain-fed ag-
riculture. Pastoralist agricultural production and
pronounced differences between ethnic groups
are particularly dangerous risk factors” (Von Soest,
2020, p.1) in occasioning conflict and political vio-
lence in the African continent. Furthermore, cli-
mate change caused rainfall decrease contributes
to conflict and political violence in the Africa. Cullen
Hendrix and Idean Salehyan posit that “deviations
from normal rainfall patterns affect the propensity
for individuals and groups to engage in disruptive
activities such as demonstrations, riots, strikes,
communal conflict, and anti-government violence”
(Hendrix and Salehyan, 2012, p.35). Political vio-
lence and conflict are related to the patterns of
rainfall. The Sahel region and the East African dry-
lands are geographies prone with instability and
political conflicts and violence. In the African conti-
nent “rainfall correlates with civil war and insur-
gency” (Hendrix & Salehyan, 2012, p.35).

Climate change causes communal vulnerabili-
ties which are often translated to violent confron-
tations between communities, ethnic groups and
clans. Climate change causes human displacement
since existing livelihoods and life-styles are dis-
rupted by the changing patterns of the climate. Cli-
mate change induced human displacements is
rampant in the global south where communities
and societies are economically marginalized.
Shweta Jayawardhan argues that “environmental
displacement is not solely an ecological problem. It
is a multicausal problem where ecological and so-
cioeconomic vulnerability act together to displace
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marginalized people” (Jayawardhan, 2017, p.104).
And one of the consequences of social displace-
ment is confrontations and conflict with neigh-
bouring communities and societies. Since “Africais
widely recognized as one of the continents most
vulnerable to climate change” (Busby et al, 2013,
p.136) demographic displacements lead to vio-
lence and political conflicts between ethnic and
tribal groups. Empirical studies have established
that climate change occasions social and political
vulnerabilities that have what Joshua Busby and et
al called “the potential security consequences of
climate change” (Busby, 2013, p.144). Climate
change and its consequences have become secu-
rity threats for African states since it can cause po-
litical mayhem and violence (Brown, Hammill &
McLeman, 2007).

Finally, another important strand in climate and
environmental conflict theory comes from Envi-
ronmental Conflict Resolution (ECR) scholarship,
which conceptualizes environmental conflict not
primarily as interstate or violent contention but as
dispute processes involving multiple stakeholders
over environmental policy, use, and impact. ECR
emphasizes negotiation, mediation, and collabora-
tive decision-making among affected parties, in-
cluding governments, communities, and interest
groups, aiming to transform or manage disagree-
ments tied to environmental issues through partic-
ipatory and adaptive approaches (O’Leary & Bing-
ham, 2004). Rather than theorizing causation in
terms of resource scarcity or structural power
alone, ECR focuses on practical mechanisms for
resolving conflicts by building consensus, enhanc-
ing public participation, and evaluating outcomes,
highlighting that conflict resolution effectiveness
varies across contexts and that consensus-ori-
ented tools are not universally applicable to all en-
vironmental disputes (O’Leary & Bingham, 2004).

Data and Methodology

In Greater Somalia, climate change occasions,
causes and contributes to political
through direct and interacting causal mechanisms
rather than indirect environmental determinism.

violence
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Recurrent droughts, famines, rainfall variability,
and extreme climatic events undermine pastoral
and agro-pastoral livelihoods, leading to loss of in-
come, food insecurity, and displacement. These
pressures intensify competition over land, water,
and grazing routes, particularly in contexts where
customary resource-sharing arrangements and
conflict-resolution institutions have been weak-
ened by prolonged state collapse in Somalia and
political marginalization in the other territories. En-
vironmental stress also exacerbates recruitment
and mobilization opportunities for armed actors by
increasing economic, resources and land griev-
ances and reducing alternative livelihood options,
while simultaneously constraining the capacity of
local authorities and communities to manage dis-
putes and provide security. Climate change and en-
vironmental crisis thus functions as a contextual
determinant and amplifier of political violence,
shaping conflict dynamics by deepening existing
vulnerabilities and sharpening contestation over
resources in a region already marked by chronic in-
security.

The study applied a multi-disciplinary geospa-
tial analysis framework (See Bahgat & Medina,
2013; Golledge, Marsh & Battershy, 2008) to ex-
amine the ecological, climatic, and socio-political
dynamics across Somali territories. The analysis
encompassed three primary dimensions: tree
cover change, climate variability, and armed con-
flict distribution. We utilized Google earth engine,
Python and R-based geospatial libraries. We used
three datasets: TerraClimate!, Dynamic World v1?,
MODIS3, and the Armed Conflict Location & Event
Data* Project (ACLED).

To begin, administrative boundaries for Soma-
lia, Djibouti, Kenya, and Ethiopia were retrieved us-
ing geospatial R library geoboundaries®. Relevant
regions, including Mandera, Wajir, and Garissa in
Kenya, as well as Dire Dawa and Somali in Ethiopia,
were filtered and combined with Somalia and Dji-
bouti to create a unified spatial boundary for the

1 https://www.climatologylab.org/terraclimate.html
2 Dynamic World V1 | Earth Engine Data Catalog | Google for
Developers
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study: Greater Somalia. These spatial boundaries
were unified into a single representation of the
Greater Somalia region. The processed boundary
data were converted to geojson format to ensure
compatibility with different datasets Google Earth
Engine (GEE) platform.

The ecological component of the study focused
on detecting changes in tree cover between 2000
and 2020 using the MODIS Vegetation Continuous
Fields (MOD44B) dataset. Data were clipped to
align with the study area using Equation 1, ensuring
the exclusion of regions outside the boundaries of
interest.

_ (I(x,y) if (x,y) €ROI
Iclipped(x.y) - {0, lf (x, j/) & ROI

In which I(x, y) is the pixel value before clipping
and ROI represents the geographic boundary de-
fined by the shapefile.

Temporal mosaicking (Oyedotun et al, 2024)
was employed to produce annual composite im-
ages for 2000 and 2020, enabling a consistent ba-
sis for comparison. Tree cover change was calcu-
lated as the difference between the 2020 and
2000 mosaics (Equation 2), with the resulting ras-
ter highlighting both areas of deforestation (nega-
tive values) and afforestation) positive values).
Land cover classifications from the Dynamic World
dataset (2015-2024) were also incorporated to
complement the MODIS data, providing detailed
information on vegetation types within the region.

AT(x,y) = T3020(x,) ~T2000(x,y) 2

Where, Ty020(x,y) iS the tree cover percentage in
2020 and T,g00(x,y) iS the tree cover percentage in
2000. A positive value indicates tree cover gain,
while a negative value indicates tree cover loss.

3MOD44B.006 Terra Vegetation Continuous Fields Yearly
Global 250m | Earth Engine Data Catalog | Google for Devel-
opers

4 https.//acleddata.com/

5 https://www.geoboundaries.org/
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To quantify the aggregate impacts of vegeta-
tion and climate changes, zonal statistics® were
employed. Using Equations 3 and 4, the study cal-
culated total vegetation cover and climate metrics
for each administrative zone, providing a granular
understanding of regional disparities.

To compute the sum of tree cover or non-tree
vegetation within each zone, the following opera-
tion is performed:

Z I(X, y)'Apixel 3
(x.y)ez

Zam(Z) =

Where Z,,,,(Z) is the total tree or non-tree veg-
etation cover for zone z. I(x, y) is the pixel value for
tree or vegetation cover and A, is the area of
one pixel (in km?).

The zonal average is computed as:

Zsum(2)
Zmean (Z) = -V 4

Nz

where N, is the total number of pixels within
zone z.

The climate analysis utilized TerraClimate da-
tasets to assess spatial and temporal patterns of
temperature and precipitation over the period
1997-2024. The selection of the period is con-
sistent with the armed conflict data which is avail-
able from 1997. Maximum and minimum tempera-
tures were retrieved, and monthly mean tempera-
tures were calculated as see equation 5, before ag-
gregating into annual averages see equations 6.

Monthly Mean Temperature Calculation:

T _ Tmax(x,y) + Tmin(x,y)

meanmonthly 2

Where Tax(xy) @Nd Tryin(xy) are the maximum
and minimum temperatures for each pixel (x, y).
Annual Mean Temperature is Calculated as:

12
Zis Tmeanmonthly(i) 6

T, =y
i=1 12

meangnnual

6 Spatial Data Science | With Applications in R | Edzer
Pebesma, Roger B

» Journal of Society Researct

Precipitation data followed a similar workflow,
with monthly precipitation values averaged annu-
ally see equations 7 and 8. Spatial resolution was
standardized to approximately 1 km, and all da-
tasets were projected into the WGS84 coordinate
reference system (EPSG:4326) to ensure align-
ment with the study boundary. The processed data
were then cropped to the spatial extent of the
Greater Somalia region, allowing for focused anal-
ysis of climatic trends.

p _ Pmax(x,y) + Pmin(x,y)

meanmonthly 2

Where Pax(xy) @Nd Pryin(xy) are the maximum
and minimum precipitation for each pixel (x, y).
Annual Mean Precipitation:

12
YiZ1 Pmean

— 12 monthly(i)
Pmeanannual = 4i=1 12 8
Preangnmua @r€ the averaging monthly precipi-

tation values across the year.

Temperature and precipitation data were com-
bined into a raster stack and categorized using bi-
variate classification techniques, providing spatial
representations of climatic variability over the
study period see equations 9 and 10.

S = {Tcropped, Pcropped } 9

Where = T, ppeq IS the cropped temperature
rasterand P,,qppeq IS the cropped precipitation ras-
ter.

Bivariate Classification: Classify data into quan-
tiles for xxx (temperature) and yyy (precipitation):

ClasSpipariate = Quantile(T, dim) * Quantile(P,dim) 10

Where dim= 4, resulting in 4x4=16 bivariate
classes.

These data were visualized in bivariate map fig-
ure X, illustrating the co-variability of temperature
and precipitation across the region.
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To test the relationship between climate varia-
bles and political violence we employ ordinary least
squares (OLS) regression with heteroskedasticity
robust standard errors to test six model specifica-
tions: (M1) contemporaneous climate effects only,
(M2 to M4) individual lag structures (1, 3, and 6
months), (M5) all lags jointly, and (M6) seasonal
anomalies (deviations from month specific means).
This approach addresses concerns about temporal
aggregation bias and functional form misspecifica-
tion common in climate conflict studies (Buhaug et
al,, 2014).

We estimate the following baseline model:

Model 1 (Baseline): Contemporaneous Effects

Y, = By + py Temp, + B,Precip, + €, 11
Model 2:1 Month Lag
Y, = By + p, Temp, + B,Precip, + fsTemp,_,
+ p,Precip,_; + €, 12

Model 3: 3 Month Lag

Y, = By + p, Temp, + B,Precip, + fsTemp,_,
+ p,Precip,_, + €, 13

Model 4: 6 Month Lag

Y, = By + p, Temp, + B,Precip, + fsTemp,_,
+ p,Precip,_, + €, 14

Model 5: Full Distributed Lag

Y, = By + p, Temp, + B,Precip, + fsTemp,_,
+ B,Precip,_; + fsTemp,_,
+ BsPrecip,_, + p; Temp,_,
+ BgPrecip,_, + €,

Model 6: Seasonal Anomalies

15

Y, = By + f, TempAnom, + B,PrecipAnom,
+ € 16
where:

Y, represents conflict outcome in month ¢,
measured as: (i) conflict event count, (ii) total fatal-
ities, or (iii) In(1 + fatalities)

Temp, is the spatially averaged maximum tem-
perature (°C) across Somalia in month ¢

Precip, is the spatially averaged total precipita-
tion (mm) across Somalia in month t

B, is the intercept, B,, B, are the coefficients of
interest capturing climate conflict relationships

10

€, isthe error term. Allmodels use OLS with het-
eroskedasticity robust standard errors (HC1)

The study also incorporated socio-political data,
examining the spatial distribution of armed conflict
events from 1997 to 2024 using data from the
Armed Conflict Location & Event Data Project
(ACLED). These events were mapped and analyzed
to explore their intersection with ecological and cli-
matic patterns, offering a holistic perspective on
the region’s dynamics.

The study's integration of ecological, climatic,
and conflict data represents a rigorous and unified
geospatial methodology that is robust, scalable,
and adaptable. The systematic use of high-resolu-
tion remote sensing datasets, advanced computa-
tional tools, and rigorous statistical methods en-
sured meaningful accuracy and actionable insights.
Moreover, the methodology is designed to be flex-
ible and adaptable, offering potential applicability
to similar analyses across diverse geographic and
environmental contexts.

Finally, this study examines patterns of political
violence in Greater Somalia in the post-1991 pe-
riod, drawing on climate and conflict datasets that
are available only from the late 1990s onward
(from 1997). Consequently, the empirical analysis
does not seek to directly test the role of climate
changeinthe 1991 collapse of the Somali state. Ra-
ther, the reference to pre-1991 droughts and fam-
ines serves as historical context, consistent with
existing scholarship showing how environmental
stress weakened state capacity, economic re-
sources, and political legitimacy prior to collapse
(Patman, 1997; Clarke, 1992; Samatar, 1994). The
quantitative analysis is therefore explicitly focused
on post-collapse conflict dynamics, assessing how
environmental variability interacts with political vi-
olence in the absence of a centralized state and
that it can spread to neighboring countries. This
approach ensures coherence between the tem-
poral scope of the data and the core analytical
claims of the study.
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Fig. 1. The study area (Somalia peninsular)
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Percent Tree Cover (%)
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Fig. 3. Tree Cover Distribution

Fig. 3. illustrates the tree cover distribution across
the Somali revealing predominantly
sparse vegetation coverage throughout the re-
gion. Significant tree cover is limited to three main
areas: the Raskamboni and Lower Jubba regions in
southern Somalia, the Sanaag Mountains in north-
eastern Somalia, and the Karamara Mountains
west of Jigjiga in Ethiopia's Somali Region. This
pattern of vegetation distribution reflects the
largely arid climate of the peninsula, with higher
tree density concentrated in areas of elevated to-
pography or proximity to water resources.
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Fig. 5 percentage of non-tree cover in the Somalia
peninsular

Figure 5 depicts the distribution of non-tree
vegetation cover across the Somali Peninsula. In
contrast to the sparse tree coverage shown in Fig-
ure 3, non-tree vegetation dominates the land-
scape throughout the peninsula. The map reveals
extensive areas covered by shrubs, grasses, and
other low-lying vegetation, indicating the region's
adaptation to semi-arid conditions. This predomi-
nance of non-tree vegetation characterizes the
peninsula's natural ecosystem, where drought-re-
sistant plant species form the primary vegetative
cover across the vast territory.
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Fig. 4 Tree cover based on regions
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Fig. 6 Non tree cover based on regions.
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Tree Cover (%) of 2000

0
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Fig. 7 percentage of land covered by trees in 2000

The percentage of tree cover in 2000 shows
that most of the central Somali republic and the
north as treeless while the southern Somalia and
north eastern regions of Kenya are largely cov-
ered by trees same as the Somali region in Ethio-

-

Fig. 8 percentage of land covered by trees in 2020.

Tree Cover (%) of 2020

0

The tree cover distribution in 2000 reveals dis-
tinct spatial patterns across the region. Central and
northern Somalia exhibit minimal tree coverage,
characterized by largely treeless landscapes. In
contrast, southern Somalia, northeastern Kenya,
and Ethiopia's Somali Region demonstrate signifi-
cantly higher tree density. This vegetation pattern
reflects the region's diverse ecological zones, with
more favorable conditions for tree growth in the
southern and peripheral areas of the peninsula,
while the central regions remain predominantly de-
void of substantial tree cover.
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Fig. 9 Tree cover change between 2000-2022

Figure 10 presents a bivariate analysis of tem-
perature and precipitation patterns, revealing
strong correlations with vegetation distribution
across the region. Areas characterized by high pre-
cipitation and high temperature (indicated in
green) correspond closely with regions of substan-
tial tree and non-tree vegetation cover. Similarly,
areas displaying low temperature and high precipi-
tation (shown in blue) also demonstrate significant
vegetation coverage. Conversely, regions experi-
encing either low precipitation and low tempera-
ture, or high temperature and low precipitation,
consistently exhibit minimal vegetation cover. This
spatial correlation between climatic variables and
vegetation patterns underscores the critical role of
both temperature and precipitation in determining
the distribution of plant life across the landscape.

Conflict data

The figure 11 illustrates the spatial distribution and
frequency of various conflict events in Somali ter-
ritories from 1997 to 2024, using data from the
Armed Conflict Location & Event Data Project
(ACLED). The map on the left in figure 12 depicts
the geographical spread of different event types,
revealing significant concentrations in the south-
ern and central regions of Somalia, while the ac-
companying bar chart on the right provides a quan-
titative breakdown of these event types.
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High temperature and Low precipitation:
Warmer and drier climate in Djibouti
and Somalia’s northern coast

Low temperature and High precipitation:
Cooler and wetter climate inthe o—
northwest and south, typical of
highlands and coastal areas

Low temperature and Low precipitation:
Dry and cold regions with limited vegetation

Precipraton [mm) -

High temperature and High precipitation:
Warm and wet climate, typically supporting agriculture

Fig. 10 stacked climate map

The presence of battles is particularly prominent,
indicating that these areas have been the focal
points of armed conflict over the years. The density
of events around major urban centers, especially in
the coastal regions, suggests that these locations
have experienced sustained conflict, likely due to
their strategic importance.

In addition to battles, the map also shows the
distribution of other types of violence, including
explosions and remote violence, which are primar-
ily concentrated in urban areas. This patternunder-
scores the prevalence of insurgent activities and
the use of asymmetric warfare tactics, which often
target populated regions. Violence against civilians
is another widespread event type, reflecting the
severe impact of the conflict on non-combatants,
particularly in areas with limited state control. The
map further highlights the occurrence of strategic
developments, protests, and riots, though these
events are less frequent and more localized, typi-
cally associated with specific episodes of political
or social unrest.

The bar chart on the right provides a quantita-
tive breakdown of these event types, with battles
emerging as the most frequent, accounting for
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over 20,000 occurrences. This dominance under-
scores the ongoing-armed conflicts within the re-
gion, where battles between various factions have
been a major source of violence. Explosions and re-
mote violence, along with violence against civilians,
also feature prominently, reflecting the persistent
threats posed by non-state actors who employ
such tactics to destabilize the region. While strate-
gic developments, protests, and riots are less com-
mon, their presence in the data indicates moments
of significant political and social tension.

Event Types in Somali Territories. Event Type Distribution

3 [ £ 2 1 M
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Fig. 11 Event types and event type distributions in
greater Somali territories

Figure 12 illustrates the distribution of disorder
types across Somali territories from 1997 to 2024,
reinforcing the patterns observed in the first fig-
ure. The map shows that political violence is the
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most widespread form of disorder, with a high con-
centration of incidents, particularly in southern and
central Somalia, as well as along the coast. This
aligns with the earlier map, which identified these
regions as conflict hotspots.

The bar chart on the right confirms that political
violence overwhelmingly dominates, with over
40,000 incidents, far outpacing other forms of dis-
order such as strategic developments and demon-
strations. This dominance indicates that political
violence is the primary driver of conflict in Somalia,
overshadowing other types of unrest. Together,
these figures highlight that the conflict in Somalia
is largely driven by political violence, which is per-
vasive and concentrated in key regions. The prev-
alence of political violence underscores the deep-
rooted instability and the challenges in achieving
lasting peace and governance in the country.

Fig. 12 Disorder types and disorder type distributions
in greater Somali territories

The 13 figure depicts the nature of violence in
Somali territories by analyzing the top 15 sub-
event types from 1997 to 2024. The map on the
left displays the spatial distribution of these sub-
events, revealing a complex and varied landscape
of conflict. While armed clashes are widely dis-
persed across the region, they are particularly con-
centrated in southern and central Somalia, con-
sistent with the earlier findings on political vio-
lence.

The accompanying bar chart on the right quan-
tifies the occurrence of these sub-events, showing
that armed clashes are by far the most prevalent,
with over 20,000-recorded incidents. This domi-
nance of armed clashes underscores their critical
role in the ongoing conflict. Other sub-events, such
as attacks and the use of explosives/IEDs, also
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contribute significantly to the violence but at much
lower frequencies. These sub-event patterns fur-
ther highlight the intensity and diversity of conflict
in Somalia, where armed clashes not only dominate
but also coexist with a variety of other violent acts.

Fig. 13 Sub-event types and sub-event type distribu-
tions in greater Somali territories

Figure 14 focuses on the distribution and trend
of fatalities in Somali territories. The map on the
leftillustrates the geographical spread of these fa-
talities, marked by red dots across the region, while
the bar chart on the right presents the annual count
of fatalities, revealing a concerning upward trend
over the years. The distribution shows a high con-
centration of fatalities in southern and central So-
malia, with notable clusters in areas like Mogadishu
and its surroundings, reflecting the intense and
persistent violence in these regions.

The bar chartindicates that the number of fatal-
ities has significantly increased since the late
1990s, with particularly sharp rises in recent years,
peaking in 2024. This trend highlights the escalat-
ing conflict and its devastating human toll, under-
scoring the need for urgent interventions to ad-
dress the ongoing violence in Somalia.

Fig. 14 Fatalities distributions in greater Somali terri-
tories and fatalities per year
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Figure 15 highlights the top 10 actors involved
in violence within Somali territories. The map on
the left illustrates the geographic distribution of
these actors, represented by different colors,
whereas the bar chart on theright breaks down the
count of violent incidents attributed to each actor.
It reveals that the activities of these actors are
widespread across the region, with distinct clus-
ters in various parts of the country.

Unsurprisingly, Al Shabaab, marked in red,
stands out as the most dominant actor, responsi-
ble for the highest number of violent incidents in
Somalia. This is followed by Unidentified Armed
Groups (Somalia) and various factions of the Mili-
tary Forces of Somalia, which have also been sig-
nificantly active over the years. Other actors in-
clude protesters, rioters, and external military
forces, each contributing to the complex and mul-
tifaceted conflict landscape in Somalia. Ethiopian
military is among the actors mainly in the Somalia
region in Ethiopia as well as the Somali republic.
Furthermore, AMISOM, which is the peace keeping
forces in which Ethiopian military is part of is also
among the top 10 actors in Somalia conflict. The
data shows varied and persistent nature of vio-
lence in the region, driven by a mix of insurgent
groups, military forces, and other actors.

Top 10 Actors in

;;;;;;

Actor

Fig. 15 Main actors involving conflicts in greater So-
mali territories.

The data reveals that the conflict in Somali ter-
ritories involves a broad range of actors, with Al
Shabaab being the most prominent. The distribu-
tion of fatalities highlights that violence is wide-
spread across the Somali Republic and extends to
Somali-inhabited regions in Ethiopia, Kenya, and
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Djibouti. Army clashes, political violence and bat-
tles are the main events and drivers that dominate
the Somali conflict over the years, the conflict has
escalated, withrecent years showing anincreasein
fatalities. Research suggests that climate-induced
stressors such as drought and resource scarcity
can reshape armed group behavior by intensifying
competition over livelihoods and authority (Raleigh
et al. 2010; von Uexkull 2016). In the Somali con-
text, Al-Shabaab has strategically exploited these
stresses by embedding itself within affected com-
munities through taxation, dispute resolution, and
the provision of selective assistance, thereby ex-
panding its recruitment base. Environmental
shocks also weaken state and clan governance
structures, creating openings for armed groups to
consolidate territorial control and enforce parallel
systems of rule. Rather than acting as a direct
cause of violence, climate stress functions as a
threat multiplier that enhances the organizational
capacity and local legitimacy of actors such as Al-
Shabaab.

Table 1: Regression Results for Baseline and Lagged

Models (M1 to M6)
M1: M2:1 M3:3 MS5: All
Baseline Month MonthLag Lags
Lag
Dependent
Variable: Con-
flcit
Constant 4.617 0.915 3.240 4.875
(3.051) (3.705) (5.579) (7.767)
Temperature 0.192 1.877 0.488 2181
(0.918) (1.297) (1.024) (1.489)
Precipitation 0.0049 0.0085** 0.0067* 0.0087*
(0.0033) (0.0039) (0.0035) (0.0051)
Temperature 2.827* 2.362
(lag 1)
(1.431) (1.717)
Precipitation 0.0006 0.0026
(lag 1)
(0.0036) (0.0039)
Temperature 0.776 0.110
(lag 3)
(0.993) (1.243)
Precipitation 0.0062 0.0066
(lag 3)
(0.0039) (0.0043)
Temperature 0.444
(lag 6)
(1.146)
Precipitation 0.0009
(lag 6)
(0.0047)

Note: Robust standard errors in parentheses. *p < 0.10, *p <
0.05, **p < 0.01.
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Table 2: Results for Anomalies and Non-linear Models
M6: Seasonal Anomalies

Panel A: Conflict Count

Constant 17.802***
(0.807)

Temperature (or Anomaly) 1.572*
(0.863)

Precipitation (or Anomaly) 0.275
(0.851)

Temperature squared

Precipitation squared

R squared 0.010

Adjusted R squared 0.005

N 348

Panel B: Fatalities

Constant 113.035***
(6.041)

Temperature (or Anomaly) 7.231
(6.416)

Precipitation (or Anomaly) 7.886
(5.108)

Temperature squared

Precipitation squared

R squared 0.010

Adjusted R squared 0.004

N 348

Panel C: In(1+Fatalities)

Constant 3.841%*
(0.099)

Temperature (or Anomaly) 0.042
(0.113)

Precipitation (or Anomaly) 0.182
(0.121)

Temperature squared

Precipitation squared

R squared 0.009

Adjusted R squared 0.003

N 348

Note: *p < 0.10, ** p < 0.05, **p < 0.01.

As Table 1 shows baseline Model (M1): The con-
temporaneous only specification yields no statisti-
cally significant relationships between climate and
conflict (all p values greater than 0.10). This null re-
sult mirrors findings from earlier meta-analyses
questioning the universality of climate conflict link-
ages (Buhaug, 2010) and highlights the limitations
of linear, contemporaneous models.
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Lagged Effects (M2): When incorporating one
month lagged climate variables, significant pat-
terns emerge for log transformed fatalities. Cur-
rent precipitation shows a negative association
(8 = —0.0085,p = 0.029), while one month lagged
temperature exhibits a positive relationship (8 =
2.827,p = 0.048). Model fit improves, suggesting
that temperature affects conflict with a one month
delay consistent with mechanisms operating
through crop failure and pastoral stress (von
Uexkull et al,, 2016; Fjelde & von Uexkull, 2012).
The negative precipitation coefficient aligns with
research showing that rainfall alleviates resource
scarcity in pastoral economies (Maystadt & Ecker,
2014).

Table 2 extends Lag Structure (M3 to M5): Mod-
els with 3 month and 6 month lags yield mixed re-
sults. The 3 month lag specification shows margin-
ally significant negative effects of current precipi-
tation on log fatalities (8 = —0.0067,p = 0.057),
though lagged temperature effects dissipate. The
full distributed lag model (M5) combining all lags
produces coefficient estimates consistent with
delayed effects but loses statistical power (no indi-
vidual coefficients reach p < 0.05). This suggests
climate impacts operate primarily in the near term
(1 to 3 months) rather than longer horizons. Sea-
sonal Anomalies (M6): When using standardized
deviations from month specific climate norms,
temperature anomalies show a marginally signifi-
cant positive effect on conflict incidence (B =
1.572,p = 0.069). This supports the hypothesis that
unusually hot conditions rather than absolute tem-
peratures trigger violence, consistent with findings
from Hsiang et al. (2013) and Burke et al. (2015).

Conclusion

The eruption of the Somali civil war and its prolifer-
ation to the neighboring countries where Somalis
inhabit is empirically attributed to the disruptions
of livelihoods occasioned by drastic and abrupt
changes to the climatic pattern in the Somali pen-
insula. Somalia and the whole region of Horn of Af-
rica witnessed horrendous droughts and famines
in the 1980s: The Ethiopian famine of 1982 being
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emblematic of how famines ravaged the whole re-
gion. Somalia witnessed recurring dry spell and
famines since the 1960s with the infamous
“Abaarti Dabadheer” famines of the early 1970s
being prominent in political, economic and poetic
discourses. Climate change hasled to the shrinking
of the grazing lands and the drying of water wells
which are consequential for the Somali pastoral-
ists. Ipso facto this has led to violent contestations
over the remaining pasturelands and water wells. A
close of examination of the patterns of violence in
Somalia and in the Somali inhabited regions in Ethi-
opia, Kenya and Djibouti correlate with the increas-
ing aridity and the shrinking grazing lands in
Greater Somalia. This study documented how
changing climatic patterns have consequential ef-
fects on state collapse and the proliferations of
both weapons and political violence over re-
sources.
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