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The Application of Warfare Ecology to Belligerent Occupations

Michael Mason
Department of Geography and Environment, Londoro8lchf Economics and Political Science,
Houghton Street, London, WC2A 2AE, UK, email:mason@l|se.ac.uk

Abstract

Insofar as warfare ecology aims to examine all vetated conditions, belligerent occupations are a
necessary stage in its broad taxonomy. Under iatemmal law, belligerent occupations are covered
by a distinctive subset ¢fisin bello (humanitarian law), which is imprecise regardicglegical
changes. This chapter examines the potential fodadare ecology in studying belligerent
occupations, highlighting the multiple, often irelit, means by which such occupations shape
ecological processes. Particular attention is fattie Israeli occupation of Palestinian territory,
due to its protracted duration, although also dised are environmental effects associated with the
US and UK occupation of Iraq. The onus on the oguppower, under international humanitarian
law, to protect the conditions of life for civiliartan plausibly be applied to the environmental
resources of the resident population. It is arghatlwarfare ecology can make a significant
contribution both to assessing the effects of oatiops and, through the generation of policy
advice, to promote conflict outcomes more sensttveards ecological processes.

1.0 Introduction

The emergent field of warfare ecology is concemét the application of environmental research
to the full range of war-related conditions. Asewby Machlis and Hanson (2008: 729), an
accurate taxonomy of warfare is essential to tiveld@ment of this field of study, which indicates
a need explicitly to incorporate military occupati@d\ll occupations are covered by international
humanitarian law, though ‘permissive’ occupatidmsve contested legal status depending on the
presumed consent of the displaced sovereign atteord the civilian population within the
territory controlled by external military forcesh@ subject matter of this chapter is restricted to
belligerent occupations, which under Article 42 of the 1907 tagegulations, are defined as
territory placed under the control of a hostile pifimternational Committee of the Red Cross
2010): such occupations lack the consent of thiidamvpopulation and its recognized
representatives. It should be noted that civiliatiharities (domestic or external) may be
responsible for governance in belligerent occupatibut only under the supervision of the
occupying authority.

Under international law, belligerent occupationmeaunder a distinctive subsetja§in bello
(humanitarian law), complementing the legal normgegning the conduct of hostilities (Dinstein
2009: xi). These norms are drawn from customamridtional law, the Hague Regulations (1907),
the Fourth Geneva Convention (1949) and Additiératocol | (1977) to the Geneva Conventions
(Protocol I). As humanitarian law has evolved,astiocused increasingly on minimizing the
impact of the occupying power on civilian resouraad infrastructure until such time as the
occupation ceases and legitimate government isteikshed. Indeed, the overriding principle of
the international law of belligerent occupationhat the civilian population of an occupied temyto
must benefit from maximal safeguards feasible endincumstances (Schmitt 2003; Dinstein 2009:
286). It should be noted that the designation‘bedigerent occupation’ is often disputed by the
state in military control, such as the Israeli fosion East Jerusalem and Gaza, and Morocco’s
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stance on the Western Sahara. In this chaptermtaive weight will be accorded to declarations
on belligerent occupation by relevant represengabivdies of the international community, notably
the UN Security Council, the International Courtlastice and the High Contracting Parties to the
Fourth Geneva Convention.

After briefly outlining the relevant provisions emvironment protection in international
humanitarian law, this chapter surveys the enviremial effects of belligerent occupations,
highlighting the multiple, often indirect, meanswkich such occupations shape ecological
processes. Particular attention is paid to theelsocgcupation of Palestinian territory, due to its
protracted duration (since November 1967 as dagedNb Security Council Resolution 242),
although also discussed are the environmentalteféssociated with the occupation of Iraq
(deemed by the UN Security Council Resolution 1#8B8e under occupation from May 2003 until
June 2004, when an Iragi Interim Government repldélce Coalition Provisional Authority). It is
argued that warfare ecology can make a significantribution both to assessing the effects of
occupations and, through the generation of poltyce, to reducing those consequences.

2.0 Belligerent occupation and the environment

Existing humanitarian law prohibits extreme angdiportionate damage to the environment by
belligerents during armed interventions. Along watlstomary international law, the key treaties of
relevance are the Hague Regulations, the Fourtlev@e@onvention, Protocol | and the Convention
on the Prohibition of Military and Hostile Use ohdronmental Modification Techniques (1977).
However, it is only in recent years that environtaénonsiderations have seriously been treated as
a legitimate constraint on warfare, which can letatted to the precedents created by UN Security
Council Resolution 687 (1991) establishing Iragbllity for environmental (and other) damage
during the First Gulf War and also to Article 8(@)fv) of the Rome Statute of the International
Criminal Court (2002), which states that the ini@mal infliction of “widespread, long-term and
severe damage to the natural environment” is acwiare (see Bunker 2004).

While belligerent occupation falls within the scage@nternational humanitarian law, the
application of its provisions on environmental giton are more uncertain; for belligerent
occupation typically features low levels of violeminflict, where the occupying power encounters
at most sporadic resistance from those opposed tomntrol. Furthermore, the relevant legal regime
for environmental protection covers in practice rihngtine exercise of authority by the occupying
power in its efforts to secure stable governante. @nvironmental protection duties of
humanitarian law are, under belligerent occupatiamgely indirect. In its overriding responsibility

to meet the needs of the civilian population, tbeupying power is obliged to exercise
guardianship of natural resources (Hague IV: Agtieh) and not to undertake extensive destruction
and appropriation of property (Fourth Geneva CotiganArticle 147). In addition, Article 54(2)

of Protocol | prohibits the destruction, removatl@hsablement of civilian objects indispensable to
the survival of the civilian population, includirgricultural areas, drinking water installationsl an
irrigation works. It should be noted that, accogdia UN General Assembly Resolution 305

(1972), an occupied population retains permanerdgreggnty over its natural wealth and resources
(Okowa 2009: 244-245). The onus on the occupyinggopunder international humanitarian law,
not to make fundamental changes in the constitatj@ocial, economic and political order of an
occupied territory (Roberts 2006) can thereforeigilaly be applied to the environmental resources
of the resident population.

There remains debate amongst scholars as to thieamm of multilateral environmental
agreements and customary international environrheatans to warfare. Given the growing body
of international environmental law, its potentiabpe for influence on the practice of belligerent
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occupation is substantial. The more restrictivenotetation is that the exceptional status of a
belligerent occupation means that only humanitaniams apply as the specific lalex specialis)
tailored to the situation: peacetime environmentams are effectively suspended insofar as they
clash with thigusin bello (see Bunker 2004: 204). Less restrictive positmmter that peacetime
environmental treaties remain applicable (e.g. StH@97: 41). In this chapter, the latter
perspective is adopted, which is consistent wighuhderstanding in humanitarian law that
belligerent occupations should make as much spapessible for the continuation of pre-
occupation norms of governance. This covers argtsrtbat international human rights law
continues to apply, as well as other internatidreslties applied in peacetime. It is argued heae th
the population under occupation continues to belby the core customary rule of international
environmental law — that states do not cause harimet environment of other states or areas
beyond national control. This means, for examplat these populations are entitled not to suffer
environmental injuries caused by the occupier anuther states.

3.0 Assessing the environmental effects of occupations

Like other conflict-related conditions, the present a belligerent occupation often presents major
practical obstacles to scientific efforts to detenmpartially the environmental effects of
hostilities. Even if an occupation is stable enotgyfualify as ‘post-conflict’, there may be selou
limitations in data availability and monitoring, iéboth the occupying power and political
representatives of the occupied may have neitleewttingness nor capacity to undertake
environmental assessments. It is also the cas¢hth&ost-Conflict Needs Assessments (PCNAS)
undertaken by the international community have e€erig sideline environmental considerations,
except insofar as they have obvious linkages todmhealth, livelihoods and security (UNEP
2009: 5). As formulated by the UN Development Grang the World Bank, PCNAs are
undertaken with the consent of the occupying pdfediowing an invasion) or domestic authorities
(following a civil war), and are oriented to shtetm recovery needs and longer-term
reconstruction needs. In the past decade therbdwasa provision within PCNASs to consider
environment as a cross-cutting theme. A recent UN&zfew of PCNAs conducted from 2000 to
2006 — including reports on periods of belligerectupation in Iraq and Georgia — identified a
growing recognition of immediate environmental pgenbs, though a neglect of longer-term
environmental needs and effects (UNEP 2009).

Outside the PCNA process, UNEP has developed drgtreomost credible set of post-conflict
environmental assessments (PCEAS) within the iatemnal community. Since 1999, it has
conducted ten PCEAs, including in Kosovo (2001 gl#nistan (2003), Lebanon (2007) and the
Gaza Strip (2009). The PCEA methodology encompdsselsyround research, systematic
sampling, fieldwork and laboratory analysis: in thierests of transparency and neutrality, the
terms of reference and methodological protocolshezed with all relevant parties. When field
assessments are not possible for political or gga@asons, UNEP has also condudbesk

Sudies on the Environment — notably in 2003 for the occupied Palestinianttay and Iraqg.

While a comprehensive survey of relevant UNEP emvitental assessments is outside the scope of
this chapter, their categorization of ecologicé&tets will be followed now in highlighting

particular trajectories of change associated waltigerent occupations in practice. This classifies
consequences by: direct changes to natural reantkecosystems — distinguishing here between
effects on natural resources and ecosystems, @n¢iuctions to institutional capacity for
environmental management. While UNEP post-conflsstessments in practice have tended to
focus on negative environmental consequences, #iereccasions — some noted below — when
military interventions have led fasitive ecological consequences, whether or not these were
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intended. These include removing regimes that lkkavaeloyed environmental pollution as a
military tactic (e.g. the firing of oil wells andeinches by Iraqi forces in 2003).

3.1 DIRECT CONFLICT EFFECTS ON NATURAL RESOURCES BNECOSYSTEMS

The most obvious source of war-related environneta@aage within occupied territories is the
legacy of large-scale military action either prengcan occupation (e.g. the Coalition attack on

Iraq between March-May 2003) or taking place duangoccupation (e.g. the Israeli attack on the
Gaza Strip, code-naméaperation Cast Lead, between December 2008-January 2009). At the same
time, contemporary armed conflict may exacerbategxisting environmental vulnerabilities,

posing longer-term risks to the populations of qied territories. UNEP environmental
assessments of armed conflict in Iraq (UNEP 20@8B3c) and the Gaza Strip (UNEP 2009a)

listed the following problems as significant:

3.1.1 Water and sanitation

In Irag during Saddam Hussein’s regime, poor maemee of the water infrastructure and
unsustainable irrigation practices were, prioti® 2003 conflict, already causing severe
contamination of surface water and salinizatioagricultural land. This was both the result of
misrule and the effects of the international samgiregime, which blocked imports of equipment
and chemicals necessary for water infrastructur@ter@ance (Physicians for Human Rights 2003:
3). The focus of US and UK attacks on major urb@as resulted in serious impacts on Iraqi water
distribution and sanitation systems, in large paause of deliberate cuts to electricity supplies
(UNEP 2003b: 71). While water supplies in majoresitwere restored by April 2003, water
networks and pumping stations were subject to@ciabotage during and after the Coalition
occupation, impeding investments in sanitation sewage systems. Without significant
improvements in water infrastructure, the poputationtinues to face a high risk of disease
epidemics, as evident from the major cholera oatore 2008 (IRIN News 2008). In the Gaza
Strip, severe water quality and sanitation problestentuated by the Israeli blockade and
economic sanctions (which were introduced afterelbetion of the Hamas Government in January
2006) were further stressed duri@gcupation Cast Lead by Israeli military damage to water wells,
as well as to the water distribution and sewageort For example, a direct hit to the
embankment wall of the Az Zaitoun wastewater treatinplant led to a wastewater and sludge
spillage affecting 55,000 square metres of agucaltiand (UNEP 2009a: 33-36).

3.1.2 Waste

The Iraqgi capacity for waste collection and dispesss eroded by the UN sanctions regime
preceding the start of the US and UK attack in M&t803. While hampered in iBesk Sudy on

the Environment by the lack of information on Iragi waste managetpgactices, UNEP concluded
that accumulations of domestic, demolition andicéihwaste were already posing significant risks
to human health; and that previous military cotdlie including the 1991 Gulf War — had resulted
in large and widespread quantities of military delnd toxic material (UNEP 2003b: 34-37).
Impacts of the 2003 conflict was judged to haveceKaated the critical waste management
situation in Iraqg, aggravating health and safetlggito urban populations: the risks included diseas
vectors sourced to human remains, clinical and feaste, and exposure to hazardous dust and
debris (UNEP 2003b: 71). More confidence is attddine UNEP to its assessment of waste
problems in the Gaza Strip on account of the extereccess of its technical team to impacted
areas in May 2009. Israeli military actions durl@geration Cast Lead impacted almost 2,700
buildings in the Strip, generating approximatelp 800 tonnes of debris (UNEP 2009a: 27). While
the international community has funded the cleamfupis debris — including provision for
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materials recovery and re-use — concerns remaiatabe insufficient capacity of local landfill

sites and the absence of a dedicated facility focgssing hazardous wastes. A lingering post-
conflict challenge is the presence in landfilldhakardous health care waste mixed with domestic
wastes, which can be traced to the disruption aficadwaste disposal systems during the Israeli
bombardment (UNEP 2009a: 77). As in Iraq, the ptatsmpacts of the conflict overloaded a solid
waste infrastructure that was already weak andfeaged.

3.1.3 Pollution from ail fires and spillages

The UN sanctions regime that weakened solid wastgagement in Iraq also prevented proper
maintenance of its oil infrastructure, and UNEPs8ed that significant degradation of soil and
groundwater, and flaring-induced air pollution, wékely to have been present before the invasion
(UNEP 2003b: 38). During the immediate hostilitizagi forces set fire to a number of oil wells

(in southern Iraq) and oil-filled trenches (arolBaghdad) to impede US/UK surveillance and
weapons systems. In contrast to the substantisdgcal damage caused by the firing of Kuwaiti

oil wells by the retreating Iragi army in 1991, URBbserved a more localized diffusion of
pollutants in 2003: indeed, given their potent@ahtamination of soil and groundwater bodies,
unfired oil trenches were assessed to more envieotaily damaging over the long-term (UNEP
2003b: 74-79). Fuel stations and tanks were systeatiy targeted by Israeli military forces in the
2008/2009 Gaza Strip hostilities, although the UNiBBt-conflict environmental assessment
uncovered no evidence of major oil pollution incite(UNEP 2009a: 30-31): here, the small-scale,
dispersed nature of Gazan industrial facilitiekkisly to have reduced the risk of high-consequence
oil pollution from military strikes.

3.1.4 Physical degradation of ecosystems

No military actions in the 2003 Iraqi conflict hadological effects comparable in scale to the
massive degradation of ecosystems unleashed bystiorpelicy choices in the preceding decade,
notably the destruction of the Mesopotamian margldas a result of the construction of upstream
dams and politically-motivated drainage schemesEBNDesk Study on the Environment in Iraq
illustrates vividly the shrinkage of the southeretlands, with dramatic losses in biodiversity
(2003b: 39-44). Elsewhere in Iraq, over-exploitatad dryland ecosystems had increased the risk
of desertification prior to the Coalition invasidn.terms of ecosystem damage during the 2003
Iragi war, UNEP estimated widespread degradatiadetert environments from intensive military
activities. The use of depleted uranium munitiopLoalition forces was also highlighted as giving
rise to environmental and health risks, althougth wontinuing uncertainties as to the long-term
effects (UNEP 2003b: 80-82; UNEP 2003c: 20-21).

For the Gaza Stripperation Cast Lead had major environmental effects on its alreadyetdble
farmland. In its 2009 environmental assessment, Rkports on the findings of a UNDP post-
conflict survey, which claimed that 17% of the tataltivated area of the Gaza Strip was seriously
damaged, including 17.5% of the orchards and 9.2éfen fields. A long-term reduction in
agricultural productivity is also forecast as autesf the extensive destruction of the vegetation
cover, because of: (i) the mixing and degradaticthe thin topsoil cover, (ii) the unavailability o
heavy ploughing machinery to break up dense sogtsrcaused by the tracks of Israeli military
vehicles, (iii) increased sensitivity to soil emsiand desertification, and (iv) the intolerance of
young fruit and olive saplings to the brackish watew routinely used for irrigation in the Gaza
Strip (UNEP 2009a: 32). Furthermore, the rebuildaing restocking of destroyed greenhouses,
livestock and poultry farms is severely constraibgdsraeli and Egyptian restrictions on the
movement of people and materials across their b®mlith the Gaza Strip.



3.2 DIRECT ENVIRONMENTAL EFFECTS OF OCCUPATION PRACES

Direct changes to natural resources and ecosystayslso be caused by occupation practices.
Under Article 147 of the Fourth Geneva Conventagstruction and appropriation of civilian
property is only justified by ‘military necessityyhich would cover, for example, the unavoidable
degradation of water and agricultural resources @&sult of the movement and deployment of
military assets. Outside such direct consequeticesyccupying power is bound by humanitarian
law not to utilize natural resources for the pugsosf its domestic population: should these
resources be privately owned, there is a prohibiéigainst confiscation (Hague Regulations,
Article 46) and, if they are publicly owned, thésean obligation to administer them under the rules
of usufruct; that is, a right of use that consemescapital stock of the resources in question
(Hague Regulations, Article 55). International eammental law reinforces the principle here that
the occupying force should not create long-termrenmental damage: Principle 21 of the 1972
Stockholm Declaration on the Human Environment iesjgtates not to cause damage to the
environment of other states or of areas beyondirthis of national jurisdiction.

Since 1967 the enduring occupation by Israel oMiest Bank (including East Jerusalem) and the
Gaza Strip provides much practical evidence oretheronmental effects of the coercive control of
a territory. Israel has always been resistantémtition that the Fourth Geneva Conventioteis

jure applicable to the occupied Palestinian territaft], though the Supreme Court of Israel has
repeatedly ruled that the West Bank and the Gaga &t areas subject to the application of law of
belligerent occupation (Dinstein 2009: 23). Autketive representatives of the international
community, including the UN and the High ContragtiParties to the Fourth Geneva Convention,
have also consistently maintained the internatiboahanitarian law applies to the oPt. This
includes the Gaza Strip even after the unilatesr@dli disengagement in September 2005, because,
it is claimed, effective control is still exercisbd Israel. Similarly, while annexed by Israel in

1980, the international community continues to rddzast Jerusalem as subject to occupation. The
application of humanitarian law to the oPt raisescal issues about the environmental
responsibilities and impacts of the occupying poarat its citizens, including the 290,000 Israeli
settlers who currently reside in the West Bankc@intravention of Article 49 of the Geneva
Convention and Article 8(2)(b) of the Rome Statft¢he International Criminal Court).

3.2.1 Water resources

The oPt has low levels of per-capita water avditgbt three-quarters of the population are
estimated to consume between 60-100 liters for dtimase per capita per day (Icpd) compared to
330 Icpd in Israel (Zeitoun 2008: 14). In the WRBahk, average water availability for Palestinians
is lowest at 50 Icpd compared to 369 Icpd for Ikiseadtlers. In the Gaza Strip it is just over 8fd,
with very poor drinking water quality (World Bank@9: 13, 28). This situation is of ongoing
humanitarian concern as the WHO minimal standardddy water consumption for direct human
consumptive needs is 100 Icpd. According to reogmorts by the World Bank (2009) and Amnesty
International (2009), Palestinian water insecustiargely the result of the occupation, as Israel
effectively controls shared Israeli-Palestinianavaesources. While joint governance rules and
water allocations were established under the 1996 [@terim Agreement, these have failed to
allow the development of a functioning water infrasture for the Palestinians, entrenching instead
a highly asymmetric access to water resourceseifithst Bank. In the Gaza Strip, the economic
blockade has prevented necessary investments ér aad sanitation, including local desalination
capacity and the option of transferring water fribia West Bank Mountain Aquifer: as a result the
Coastal Aquifer is being severely degraded by @xtraction and pollution from sewage and
irrigation (UNEP 2009b: 55-62).



The effects of the occupation on water resources@ampounded by the Israeli ‘security fence’ or
barrier complex constructed first along the bosdiéh Gaza in 1987 in response to friest

Intifada, and then, since 2002, as a Separation Barriar fhe West Bank (eventually to reach a
planned 763km), running mostly within the Palestinside of the Green Line and encompassing
major Israeli settlements in occupied territoryr fe Gaza Strip, this has meant the denial ofyentr
to equipment and supplies necessary to repair iat#ities following the recent conflict. In the
West Bank, movement and access restrictions oaitii@n population are having severe public
health and environmental impacts. For the cruciaki&rn Aquifer Basin, for example, which is the
largest groundwater resource between the twoaegd, Israeli prohibition of new Palestinian
wells, and restrictions to existing Palestinianlgveught on the Israeli side of the Separation
Barrier, are significantly reducing supplies ofiagltural water for the northern West Bank
(Trottier 2007: 121).

3.2.2 Agricultural resources

As agriculture in the West Bank and the Gaza Sitgopunts for two-thirds of Palestinian
withdrawn water, water deficits induced by the édiraccupation have significantly constrained the
goals of the Palestinian Authority to develop gestor — one that accounts for 10% of Palestinian
GDP and 15% of total employment. Coupled with dee water availability, access and
movement restrictions have inhibited agricultuedddr inputs and the export of agricultural goods
(World Bank 2009: 25-26). In the West Bank, plamgicrease the contribution of irrigated
agriculture (currently only 6% of the cultivateaka), which would be supportive of high value
vegetable and fruit crops, have been held baclstagli restrictions on well-drilling. Israeli
government and settler activities are also a sicant constraint on Palestinian agricultural
activities; for example, the politically-motivate@struction of Palestinian olive trees by settlers,
along with the clearance of agricultural land fog tonstruction/expansion of settlements and their
associated security infrastructure. Similarly, istveent in the agricultural sector in the Gaza Strip
has been frustrated by the Israeli closure regmposed following the election into government of
Hamas: farmers have substantially reduced theiptant export crops (e.g. cherry tomatoes,
peppers, cucumbers) on account of the severeuifés in moving them across the border.

It should be noted that the agricultural sect@$® a crucial underpinning of the food security of
the Palestinian population, and here occupatioatiges have increased the vulnerabilities of
households and communities. In 2008 25% of the \Bask population and 56% of the Gaza
population were deemed by the Food and Agricul@nganization to be food insecure, resulting in
major food aid interventions by international huienan agencies (FAO 2008). While recent
droughts have affected food production (particyl&sl the rain-fed cultivated fields and
rangelands of the West Bank), these climatic stiehave been accentuated by the security and
settlement practices of the occupying power. Teure, the attribution of agricultural sector
impacts to particular occupation practices is oftentested between the Israeli Government and the
Palestinian Authority, and the institutional weasses of the latter are also a contributing facor t
food insecurity. However, there is consensus antanggnational organizations active in the oPt —
e.g. UNDP, FAO, World Food Programme — that thaupation is significantly impeding the
development of the Palestinian agricultural sectbrs includes indirect environmental effects
from the coping strategies employed by local comities(see Section 3.3. below).

3.2.3 Waste pollution

In its Desk Study on the Environment in the Occupied Palestinian Territories, UNEP (2003a) noted
with alarm the various environmental and healtlkedls from waste pollution in the West Bank and
Gaza Strip caused by: (i) a lack of treatment itaed for wastewater resulting in pollution of the
Mountain (West Bank) and Coastal (Gaza Strip) Aeysif (i) the open burning of municipal solid
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waste and the mixing in landfill sites of hazardansl non-hazardous waste, and (iii) the lack of
storage and disposal options for hazardous wdsi@s$equate management by Palestinian
authorities was blamed for some of these envirotaheisks, but a number were directly linked to
occupation practices. For wastewater pollutiors rtotable that, since 1967, Israel has only
established one sewage pre-treatment plant (atiffertk) for the Palestinian population in the West
Bank, and has also blocked or delayed the upgrawfittte three sewage treatment plants in Gaza.
Even more obviously a consequence of occupatitheiselease of large quantities of poorly treated
domestic and industrial sewage by most of the lissatlements and outposts in the West Bank: in
addition, approximately 200,000 Israelis living baygl the Green Line in East Jerusalem produce
substantial quantities of untreated or partialjated sewage that flows eastwards into the West
Bank, causing environmental damage to soil andrwassurces (Amnesty International 2009: 69-
70).

In 2003 UNEP judged Israeli environmental authesitio have limited control over an estimated
131,000 tons of solid waste produced by the Isssttiements in the West Bank (UNEP 2003a: 59-
68). Until Israeli National Master Plan 16 (198@) solid waste treatment, hundreds of illegal waste
dumps were scattered across Israel and the oPsulisquent decommissioning of dump sites
only applied to Israel, and though military ordessued by the Israeli Civil Administration in the
West Bank applied Israeli waste disposal standardsttlements, the Palestinian Authority has
alleged that the unregulated disposal of untrestéid waste (including hazardous wastes)
continues and that decommissioned sites have eot tioade safe (Tagar and Qumsieh 2006: 12-
13; Amnesty International 2009: 70). As with wastisy management, access and movement
restrictions associated with the occupation havegesaed solid waste management. In the West
Bank, curfews and roadblocks, which increased éwibke of thesecond Intifada, have disrupted

the transfer of waste to municipal disposal siteggering the creation of unregulated, temporary
disposal sites and the open burning of waste.fGaza Strip, the temporary storage and burning
of waste intensified during and af@peration Cast Lead, while the shutting down of incinerators
(due to electricity shortages) resulted in thesndminate dumping of hazardous wastes in landfill
sites (UNEP 2003a: 58-70; UNEP 2009a: 44-54).

3.2.4 Conservation of biodiversity

The variety of physical environments within the gRies rise to rich land and marine biodiversity.
While there is no systematic database of biodityemsithe Gaza Strip and the West Bank, the oPt
shares threats to biodiversity with other terrgerin the Mediterranean biome — these includegisin
human population density, urbanization, agricultlalad use and invasive species. However, the
unique structures and practices of the occupatawe Imegatively affected biodiversity. In the West
Bank, the main negative effects have been causedteysive settlement building, the construction
of the Separation Barrier, and the associated ¢roiva parallel road infrastructure for the use of
settlers and the military. Not only have these ficas resulted in the loss and fragmentation of
wildlife habitats, they have also eroded the righaultural biodiversity built up over centuries by
Palestinian farmers, from crop varieties to doncestid bees (UNEP 2003a: 95-103). In the Gaza
Strip, desertification processes in the southericalgural lands have been accelerated by the
imposition by the Israelis of a closed securityaaaong the border, preventing farmers from
gaining access to their lands. The Strip has ootegted natural area. In 2002 the Palestinian
Authority established the Wadi Gaza Nature Reserva salt marsh ecosystem that historically
served as a major resting point for migratory bitds site has been severely degraded by sewage-
related contamination, which at least in part igkaitable to delays in installing a wastewater
treatment plant as a result of the Israeli blockadenaterials and investment into Gaza (UNEP
2009a: 41-42, 50).



It should be noted that military interventions du necessarily generate negative ecological
consequences for biodiversity. There are histoggalmples of landscapes and ecosystems
benefitting ecologically from exclusionary zonesagoed by the military, such as the Korean and
Cypriot demilitarized zones (e.g. Pearson et a@020Similarly, recent efforts to restore the
Mesopotamian marshes in Irag indicate that militatgrventions and occupations may enable
ecological restoration of previously degraded estesys (Stevens 2007). Nevertheless, in the
Palestinian and Iraqi cases, the direct ecolog@iffatts of occupations have been judged by
international organizations to be overwhelminglgaieve on balance.

3.3 INDIRECT ENVIRONMENTAL EFFECTS OF OCCUPATION PR TICES

As with conflict more generally, occupation praesaan indirectly affect natural resources and
ecosystems by influencing (constraining or enhag)dine adaptive coping strategies employed by
local populations and displaced people (UNEP 208%bThese indirect environmental effects,
mediated by the behavior of the occupied populagoa multiple, and can be assessed according to
different timeframes and scales, but generally tiedgte to the means by which affected
communities respond to the material and socialtcaimss imposed on them by an occupation. Of
course, even assuming the occupying power comypitbsinternational humanitarian law, the
coercive nature of belligerent occupation ofteragmsignificant restrictions on the livelihood
options for affected civilians. Aside from the emmvimental consequences caused by military
actions preceding or interrupting an occupatioa,divilian population must also cope with, and
adapt to, the stresses of occupation practicel, @asimovement restrictions, personal insecurity and
disincentives to wealth creation.

In Irag under the Coalition Provisional Authori#qril 2003 to June 2004), the severe lack of
security and stability aggravated humanitarian detedrom a population already weakened by the
conflict and the preceding UN sanctions regime. ddiapse of the oil and agricultural sectors (the
two largest sectors of employment), along with rgeat attacks in major urban areas, saw a
dramatic reduction in livelihood opportunities (S203). As the scale of the humanitarian crisis in
Irag was not foreseen by the occupying powerssetwhelmed their post-invasion governance
capacity. The Iragi population became heavily depeahon international aid, while natural
resource use was plagued by corruption and illegek, notably in oil. It should be noted that the
Coalition Provisional Authority did attempt to fatate environmentabenefits in some of the
recovery and coping strategies it directed at twpied population. For example, in October 2003,
the US Government began a three-year agricultacalnstruction and development program: $343
million was invested in activities that includedlsmnservation, improved water management and
support for agricultural livelihoods (USAID 200%evertheless, the great bulk of the $33 billion in
grants and loans pledged by international dono@dtober 2004 did not address environmental
issues (UN Development Group/World Bank 2006: 6).

In a protracted belligerent occupation, as withltiiaeli presence in Palestinian territory, theesym
be long-term damage to the capabilities and as$¢te affected population (including refugees
and internally displaced groups) resulting in nega¢nvironmental effects. Such damage is more
likely to the extent that the protective rules ahtanitarian law are not effectively implemented or
enforced. There is stromyima facie evidence that this is the case in both the WeskBad Gaza.

In the former area, Israel control of natural resea and movement restrictions on the Palestinian
population have increased environmental presstoesxample, rangeland degradation in the
south Hebron hills caused by over-grazing, bec®adestinians are denied access to traditional
pastures and other livelihood opportunities. In@aa Strip, the Israel blockade has induced short-
term coping mechanisms with negative environmeardl social effects; for example, the use of
vegetable oils for fuel causing local air polluti@il contamination as a result of the use of
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untreated wastewater for agriculture, and increassdr scarcity from unregulated well-digging
(UNDP 2010). While Palestinian governance failiags apparent in both the West Bank and Gaza
(see Section 3.4 below), the occupying power hgemnasponsibility, both legally and practically.

Climate hazards and other external environmenta¢sés can also affect the indirect environmental
effects of occupation. In Iraq, post-conflict reeoy of irrigated agriculture and the Mesopotamian
marshlands has been threatened by three yearsugjldr as well as upstream damming of the
Euphrates and Tigris rivers by Syria and TurkeynBmisti has argued that the law of occupation
includes grounds for the occupying power to safedjfr@shwater resources by negotiating with
neighboring states (2003: 870-872), though the iGaalProvisional Authority made no such
representations to Syria and Turkey. For Palesimielimate change modeling predicts, over this
century, a decrease in precipitation of up to 3@84th(significant seasonal variation), a significant
warming of between 2%6 and 4.8C, and a tendency towards more extreme weathetsevime
biophysical impacts forecast include an increasebtability of flash floods, droughts,
desertification and saline intrusion into groundsvgtJNDP 2010: 49-56). According to UNDP, the
Israeli occupation has significantly weakened thgacity of Palestinians to cope with, and adapt
to, climate hazards, notably from restrictions isgd on the development of efficient water
infrastructure, as well as the loss and degradati@yricultural land as a result of security and
settlement practices (UNDP 2010).

3.4 INSTITUTIONAL CHANGES

The conflict preceding or interrupting a belligerencupation can disable or remove the domestic
governance institutions within an affected tergitdeven if not directly targeted, the collapse of
environmental management institutions may leachtmatrolled resource exploitation and
pollution (UNEP 2009b: 6). In addition, the immedigriorities of the occupation government are
likely to be the maintenance of the rule of lavheatthan environmental regulation. International
humanitarian law nevertheless calls on the occugpgower to pursue an ‘effective administration’
over the territory it controls, as explicitly notedSecurity Council Resolution 1483 on Iraq
(Benvenisti 2006: 863). This resolution obliged & and UK to promote the welfare of the Iraqi
people, which included their lawful right to prodsdrom the exploitation of oil and natural gas
resources. In the case of the occupied Palestiaratory, the unprecedented length of the Israeli
occupation has raised far-reaching questions hevwothe responsibility for environmental
management should be allocated when there areafffeevels of control exercised over East
Jerusalem, the Gaza Strip and the West Bank (imdutifferent categories of control within the
West Bank, as well as the separate applicatiosrakli domestic law to the settlements).

Given the complexity and costs of governing an peaaiterritory, it is not surprising that, subject
to the oversight of the occupying power(s), doneestithorities may be allowed to perform
governmental functions (Schmitt 2003). In Iraq @ealition Provisional Authority created an Iraqi
Governing Council as early as July 2003, and byte®ebper this had established a new Ministry of
Environment under the responsibility of a Cabimtel Minister. As noted by a UN Post-Conflict
Assessment Team, the new ministry inherited mo#tettaff and organizational structure of the
previous Environmental Protection and Improvemene®orate. The rationale was to maintain the
acknowledged expertise and effective decentratimatf Iragi environmental governance, although
the new ministry was judged to require substaitigirnational assistance to cope with the scale of
post-conflict environmental damage (UNEP/DEP 200&)at was not foreseen in 2003 was that
the severe security situation in Iraq would forrgaahibit capacity-building of environmental
institutions.
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In the occupied Palestinian territory, delegatibrarious environmental governance functions is
enabled by the Oslo Accords, agreed in 1993 (Qsdod 1995 (Oslo 1) between Israel and
Palestinian political representatives. The Accovdsch were planned to be interim self-
government arrangements until a permanent peaibensent, allowed the creation of the
Palestinian National Authority (PNA) as an autonasipolitical entity. In 2000 the PNA created a
Ministry of Environmental Affairs (subsequently eaned the Environmental Quality Authority) to
oversee the development of environmental poliaghenWest Bank and Gaza. With assistance from
international donors, the Environmental Quality Warity has developed professional expertise and
regulatory competence relating to natural resoyagution, biodiversity, land degradation and
cultural heritage. Other PNA entities — notably Badestinian Water Authority and Ministry of
Agriculture — also have environmental managemesgomsibilities, and cooperate with the
environmental authority. While the Oslo Accordsilitated the development of environmental
governance in the oPt, this capacity is nevertledemificantly compromised by the Israeli
occupation. For example, Israel remains respongpleivil affairs and security in 60% of the

West Bank (Area C) and, even outside Area C, moweiaed access restrictions weaken the
exercise of Palestinian regulatory powers. As dlyawted, Israel also retains control of shared
Palestinian-Israeli water resources, which, acogytlh recent independent reviews (Amnesty
International 2009; World Bank 2009), are neithguitably allocated nor sustainably managed.

The environmental policy responsibilities of aneging power come under its humanitarian
obligations to take care of the civilian populatenmd to undertake responsible management of
natural resources. It remains an open questioo lgw far an occupying power should facilitate,
or allow, improvements in environmental governacapgacity that exceed those present in the
country prior to occupation. In the scholarshipmternational humanitarian law, there is a
recognition that occupying powers may be justifigagder human rights considerations, in altering
the constitutional and legal order governing thgiect population — what Roberts (2006) labels
‘transformative military occupation’: the introdumt of a democratic constitution to Iraq is one
such example, which is potentially positive in teraf respect for human rights. If democratic
governance becomes a legitimate expectation imthement away from occupation, it can
plausibly be argued that occupying powers shoubtdnpte environmental management institutions
compatible with a democratic political culture. 8arly, the idea that an occupied territory may
one day rejoin the international community as aeseign state generates also the expectation that
its environmental management targets are compatiithewidely shared norms of environmental
law.

4.0 Resear ch and policy implications

There is a modest but growing body of researctherenvironmental effects of occupations. While
attention has typically been drawn to the environtaleeffects arising from the high-intensity
conflict that precedes or interrupts a belligei@tupation, there is increasing recognition of the
direct and indirect environmental changes causeatcbypation practices themselves. The
pervasiveness and often diffuse character of te#gets — which may be unintended in terms of
the goals of the occupying power — can escapetteet@n of those tracking more visible
disruptions to the physical environment. It is hitva warfare ecology can make a significant
contribution both to the development of researclheneffects of occupations and also to policy
considerations for reducing these effects.
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4.1 RESEARCH IMPLICATIONS

In their manifesto for warfare ecology, Machlis atanson (2008) identify the need for research
which considers the environmental effects of mbemntone stage of warfare, as well as the
cumulative and cascading effects of particularossti They recommend the development and
testing of conceptual frameworks which are capabtapturing the trajectories of these changes
through coupled biophysical and socioeconomic systédt is not surprising, therefore, that systems
theory lends itself to warfare ecology and that smgh systemic explanation needs to be able to
accommodate interdisciplinary inputs. As with tleelegical study of other stages of warfare, the
analysis of occupation practices could productivedyundertaken both by extensive comparative
surveys and intensive case studies. However, tidknfys should be integrated into the systemic
explanatory frameworks of warfare ecology.

At the same time, environmental research on be#igeoccupations can add distinctive analytical
components to warfare ecology. In the first pldhe,interests of the occupying power/people in
recovery and reconstruction suggest the opportdoitpost-war insights on the long-term effects
from contemporary armed conflict. Such insightsregeessary for the occupying power to
undertake effective administration and meet itsrimitional humanitarian obligations. Section 3.1
above summarized some of the key ecological eflsateuntered in practice during the
occupations of Irag and the Palestinian territU¥arfare ecology can provide a fertile theoretical
framework for categorizing and assessing the varcmnsequences across different spatio-temporal
scales. It can also suggest hypotheses for advganakterstanding of the socio-ecological processes
that determine which effects are more significartt @hy.

Secondly, warfare ecology can illuminate the initekages between, on the one hand, the impacts
of intense conflict and, on the other, the direxat andirect environmental effects of occupation
practices. Sections 3.2 and 3.3 outlined a divexsge of direct and indirect effects as encountered
again, in Iraq and the occupied Palestinian tewgritbhese environmental effects of occupation
practices are under-theorized, in past becaudeedatk of systematic ecological research on this
stage of warfare. The nature of occupation practitech imposes enduring stresses on the
affected civilian population, suggests that vulbdity analysis could offer valuable insights here
as part of a warfare ecology approach. Broad-baeskdrability perspectives are most appropriate
(e.g. Turner et al. 2003; Adger 2006) as they enpass the role of socio-economic and political
pressures on individuals and groups who are atsndgavar-related environmental effects.
Vulnerability analysis is also in tune with the opess of warfare ecology to the multi-scalar
operation of human-biophysical processes; for exenmow an occupied population may be
vulnerable to events outside the control of an pgmg power, such as the impacts of climate
change and variations in world food prices.

To advance such an understanding, there is a tieatly, for the formulation and use of
standardized methodologies. There are already drampbest practice to draw upon in order to
guide warfare ecological analyses of occupatiohg. dhvironmental assessment methodology
developed by UNEP is arguably the most mature amshsfically robust: UNEP now has over a
decade of experience conducting post-conflict emnirental assessments (PCEAs), and these
studies demonstrate the importance of context-semslata gathering and analysis. As noted above
in Section 3.0, the diverse methods employed intm@&have included background research,
remote sensing, fieldwork and laboratory analy®iscourse, PCEAs are usually conducted in a
reactive fashion, with a methodological focus dassseverely damaged by conflict rather than
occupation practices, although there are exceptdos example, the environmental desk study of
the occupied Palestinian territory (UNEP 2003a)rféfa ecology can make an significant
scholarly contribution by considering the wider ggsiem context of post-conflict environmental
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effects. Indeed, its holistic perspective couldsa$3CEA practitioners in considering longer-term
environmental vulnerabilities.

4.2 POLICY IMPLICATIONS

There are also policy implications that arise fribra application of warfare ecology to the study of
belligerent occupations. Needless to say, theskdatipns include adding occupation-specific
insights to the policy outcomes suggested by Madmid Hanson for warfare ecology more
generally (2008: 733-734). Thus, ecological resdearcoccupations may assist military planners in
preventing or mitigating the long-term ecologicatidaumanitarian impacts of warfare. Such
research may also facilitate a more effective recpof those ecosystem services essential to
meeting the basic needs of a vulnerable populati@am occupation, e.g. water, food and fuel
security. Insofar as an occupying power seeks tpe@te with humanitarian agencies, warfare
ecology could facilitate an agreed methodologicainiework for assessing environmental effects.
Warfare ecology could, in addition, provide insgbin the restoration of natural resource-
dependent economic sectors, with a view to supppgustainable livelihoods and other human
development goals for occupied populations. IndedEP (2009b) has recently recommended
widening the environmental scope of post-confletas assessments to include longer-term
environmental trends in relation to sustainabler@dtresource use.

Whether or not an occupation is belligerent, thetgmtion of environmental resources has become a
legitimate responsibility for military or civiliaforces governing in post-conflict territories.
However, the coercive character of belligerent pation is a distinctive policy challenge, as the
legal obligation on an occupying power to undertaeffective administration conflicts with the
notion that the affected population has the righfutl democratic governance — at least as long as
the occupation lasts. As noted above (Section B./&mains an open question under humanitarian
law as to how much an occupying power is obligefhtditate or promote the environmental
governance capacity of domestic institutions unidegffective control. In the occupied Palestinian
territory, for example, limits imposed by Israel thie regulatory authority and scope of Palestinian
institutions have impeded the implementation ofiemmental policy. In Iraq under the Coalition
Provisional Authority, efforts to build effectiven@ironmental institutions were undermined by
continuing lawlessness and violent resistance.

5.0 Conclusion

Belligerent occupations are part of the confliattbouum covered by warfare ecology. They are
also covered by a distinctive subset of internaidmumanitarian lawj{s in bello) — the legal

norms governing the conduct of war. Existing hurtaran law includes provisions that prohibit
unnecessary environmental damage, yet their apiplicduring periods of occupation is uncertain,
relating largely to the control of civilian resoascand infrastructure by the occupying power. The
legal norms governing occupation are also hampeydtle absence of an international enforcement
agency: at best, these norms are selectively eeddrg relevant states and international
organizations. This chapter examined the poterdlal of warfare ecology in accounting for the
environmental effects of belligerent occupationghlghting the multiple, often indirect, means by
which such occupations affect ecological procesSebstantive examples were drawn from the
occupation of Palestinian territory by Israel ane dccupation of Iraq by the Coalition Provisional
Authority.

It was argued that warfare ecology can make a neajotribution to assessing the effects of
occupations and, through the generation of poliyce, to promote means for reducing negative
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ecological consequences. Nevertheless, there remanmesolved the question as to the nature and
scope of environmental protection duties bornerbgaupying power under international
humanitarian law. On the one hand, these seemliyargirect: in its overriding responsibility to
meet the needs of the civilian population, the pgowy power is obliged at best to exercise the
guardianship of natural resources under its can@olthe other, this role of ‘temporary trusteeship
indicates that the occupied population actuallgiret permanent sovereignty over these resources
and associated ecosystem services. If the latteeisase, then warfare ecology has a vital role to
play in showing how the environmental responsipiit an occupying power is much more than the
prevention or mitigation of particular impacts argsfrom its military activities. Indeed, it impbe
that the occupying power must strive to ensuretti@bccupied population is also protected from
other sources of significant environmental harm.

References
Adger, W.N. (2006) VulnerabilityGlobal Environmental Change 16(3): 269-281.

Amnesty International (2009youbled Waters: Palestinians Denied Fair Accessto Water,
London: Amnesty International
http://www.amnesty.org/en/library/asset/MDE15/020%/en/e9892ce4-7fba-469b-96b9-
c1e1084c620c/mdel150272009en.pdf

Benvenisti, E. (2003) Water conflicts during thewgation of IragAmerican Journal of
International Law 97(4): 860-872.

Bunker, A.L. (2004) Protection of the environmentidg armed conflict: one Gulf, two wars.
Review of European Community and International Environmental Law 13(2): 201-213.

Dinstein, Y. (2009)The International Law of Belligerent Occupation, Cambridge: Cambridge
University Press.

Food and Agriculture Organization (200®jcial Protection in the West Bank and Gaza Strip:
Working Paper 5: Household Food Security Profiling. Rome: FAO.

International Committee of the Red Cross (20Db@r national Humanitarian Law: Hague
Convention 1V Respecting the Laws and Customs of War on Land, Geneva: ICRC.
http://www.icrc.org/ihl.nsf/FULL/195?0penDocument

IRIN News (2008) Health threat posed by aging watgply networks, IRIN: United Nations.
http://www.irinnews.org/PrintReport.aspx?Report|d887

Machlis. G.E. and T. Hanson (2008) Warfare ecol@jgScience 58(8): 729-736.

Okowa, P. (2009) Environmental justice in situasiaf armed conflict. In J. Ebbeson and P.
Okowa (edsEnvironmental Law and Justice in Context, Cambridge: Cambridge University Press,
pp. 231-252.

Pearson, C., P. Coates and T. Cole (eds) (20il&grized Landscapes. From Gettysburg to
Salisbury Plain, London: Continuum.

Physicians for Human Rights (2003galth and Human Rights Consequences of War in lrag: A
Briefing Paper, Boston, MA: Physicians for Human Rights.

14



http://physiciansforhumanrights.org/library/docurnggreports/health-and-human-rights.pdf

Roberts, A. (2006) Transformative military occupatiapplying the laws of war and human rights.
American Journal of International Law 100(3): 580-622.

Schmitt, M.N. (1997) Green war: An assessment ®ftfivironmental law of international armed
conflict. Yale Journal of International Law 22(1): 1-109.

Schmitt, M.N. (2003)'he Law of Belligerent Occupation, Washington: Crimes of War Project
http://www.crimesofwar.org/print/onnews/iraq5-pthtml

Sen, B. (2003)rbg Evaluation Report: Iraq Watching Brief: Overview Report, New York:
UNICEF http://www.unicef.org/evaldatabase/index_29697.html

Stevens, M.L. (2007) Irag and Iran in ecologicaspective: the Mesopotamian marshes and the
Hamizeh-Azim Peace Park. In S.H. Ali (dBace Parks. Conservation and Conflict Resolution,
Cambridge, MA; MIT Press, pp. 313-331.

Tagar, Z. and V. Qumsieh (200&8)S eeping Time Bomb: Pollution of the Mountain Aquifer by
Solid Waste, Amman: EcoPeace/Friends of the Earth Middle East.

Trottier, J. (2007) A wall, water and power: theakdi ‘separation fenceReview of International
Sudies 33(1):105-127.

Turner, B.L. et al. (2003) A framework for vulneiigy analysis in sustainability science.
Proceedings of the National Academy of Science, 100(14): 8074-8079.

UN Development Group/World Bank (200BENA Review: Phase One: Iraq Needs Assessment,
New York: UN Development Group/World Bank
http://www.uniraq.org/documents/lraqg PCNA_ Case_$inudf

UNDP (2010)Climate Change Adaptation Strategy and Programme of Action for the Occupied
Palestinian Authority, Jerusalem: UNDP

UNEP (2003apesk Study on the Environment in the Occupied Palestinian Territories, Geneva:
UNEP http://postconflict.unep.ch/publications/INF-31-WaBT . pdf

UNEP (2003bDesk Study on the Environment in Irag, Geneva: UNEP
http://postconflict.unep.ch/publications/lraq_DS.pd

UNEP (2003cEnvironment in Irag: UNEP Progress Report, Geneva: UNEP
http://postconflict.unep.ch/publications/Irag_PR.pd

UNEP (2009aEnvironmental Assessment of the Gaza Strip, Geneva: UNEP
http://www.unep.org/PDF/dmb/UNEP_Gaza EA.pdf

UNEP (2009b) ntegrating Environment in Post-Conflict Needs Assessments, Geneva: UNEP
http://postconflict.unep.ch/publications/environmédnolkit.pdf

UNEP/DEP (2003Needs Assessment for Identification of Environmental Prioritiesin Iraq,
Geneva: UNEP/DEP/Post-Conflict Assessment Unit

15



USAID (2009) USAID: Assistance for Iraqg: AgriculeirWashington: USAID
http://www.usaid.gov/irag/accomplishments/agri.html

World Bank (2009)\est Bank and Gaza: Assessment of Restrictions on Palestinian Water Sector
Development, World Bank: Jerusaletmttp://unispal.un.org/pdfs/47657-GZ.pdf

Zeitoun, M. (2008Power and Water in the Middle East: The Hidden Palitics of the Palestinian-
Israeli Water Conflict, London: Tauris

16



	The application of warfare ecology to belligerent occupations (cover).doc
	The application of warfare ecology to belligerent occupations (author).pdf

