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Abstract: (1) Background: Water security is at the front and center of climate change, human secu-
rity, and sustainable development in regions and communities with competing water usage con-
texts, climate change effects, and cross-border water-sharing agreements, resulting in conflicts aris-
ing. Shared water agreements are affected by geopolitics, segregation, water availability, and access
rights. Climate change can worsen water problems by changing precipitation trends or causing
droughts. (2) Methods: Document and content analysis and primary and secondary data assessment
were used to develop spatio-temporal patterns. In establishing a water security narrative for the
region, the selection of SDG 6 (water) and SDG 13 (climate action) targets and indicators was also
evaluated. UN-Water’s 2013 water security conceptual framework was used to examine water and
climate security concerns and give a set of principles to assess gaps and fulfill needs toward a ‘water
security future’ for communities and states in the region. Also, hydro-political perspectives in the
region or state were evaluated using discourse analysis and guiding notes from emerging scholar-
ship to support suggestions and prospective solutions toward mitigating water insecurity and risks
from climate change and disasters, including resource (water) related conflicts. (3) Results: Hydro-
hegemony keeps the water sector in one state under massive stress, and the lack of consensus-build-
ing for the regional water agenda continues to breed conflicts between communities and states. (4)
Conclusions: We reiterate that the escalating water and climate crises will deepen, and at the na-
tional and local scale for OPT, the restrictions and geopolitical tensions about shared waters can
render coping and adaptation mechanisms for people and stakeholders challenging.

Keywords: climate security; water security; Occupied Palestinian Territories (OPT);
transboundary; indicators; Sustainable Development Goals (SDGs)

1. Introduction

According to the recent Intergovernmental Panel on Climate Change assessment re-
port on climate dynamics, significant changes in temperature and precipitation patterns,
as well as increases in the frequency and severity of climatic extreme consequences and
events, pose one of the greatest hazards to humans and ecological systems [1]. At the same
time, global water, energy, and food security trends may be concerning due to increasing
competition for sectoral (agricultural, ecosystems, settlements, and industry) water use
[1,2]. Water use has risen by around 1% yearly since the 1980s, with no sign of reversing
or stabilizing. Globally, 2.3 billion people live in water-stressed countries, of which 733
million live in high and severely water-stressed countries. Additionally, because of global
population growth and change in production-consumption patterns, demand for basic
natural resources and commodities has substantially risen [3]. International development
agencies and the United Nations report project the trends, patterns, and overly concerning
statistics on access to potable water and basic sanitation in developing and emerging econ-
omies. In most of these settings” human rights related to water availability and quality,
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food security, health, and hygiene remain unfulfilled. For instance, in 2020, 2 billion peo-
ple, nearly a quarter of global pollution, still lacked access to clean drinking water, and
3.6 billion people (46%) did not have access to proper sanitation [4]. While providing pop-
ulations and communities with adequate water, energy, and food is universally acknowl-
edged as a global challenge, climate variability and urban warming are emerging as sig-
nificant global, regional, and local concerns [5]. The impacts of climate change on the wa-
ter sector are significant and wide-ranging, as the United Nations Environment Program
(UNEP) synthesis explains “the world’s major, the overarching environmental issue today, and
the greatest single challenge confronting environmental regulators” [6]. Such impacts are pre-
dicted to be pervasive, catastrophic, and disproportionately dispersed globally [7]. Cli-
mate change is also frequently viewed as a key driver of physical and political evolution,
geopolitical stability, or conflict [8]. Furthermore, as concerns about the destabilizing ef-
fects of climate change grow, it is increasingly being referred to as a security issue [9].

Water security and climate security are intrinsically linked. Climate change is ex-
pected to have significant impacts on regional water resources, including groundwater
supplies, irrigation, wetlands, streams, riparian ecosystems, and aquatic recreation [2].
Moreover, water scarcity, residential segregation, and access barriers are all increasing
due to geopolitical tensions. As of these instances and the increasingly obvious impacts of
climate change, water security is a critical aspect of national, regional, and global water
governance [10,11]. Overall, unregulated water use, climate change impacts, and ineffi-
cient cross-border water-sharing arrangements can collectively cause water crises and
other cascading risks. According to forecasts and an emerging body of academic litera-
ture, the future water demand is expected to significantly increase, i.e., by about 40% over
the existing supply, and states and communities need to prioritize their water security
planning [12]. Achieving water security for all remains a key challenge for communities
and states as the water and climate crises escalate. In regions where geopolitical volatility
and political instability persist, water insecurity cascades into multiple risks [13]. Given
this background, this study gives a multi-scalar evaluation at the regional, national, and
sub-national scale for MENA and a detailed study of water security concerns and solu-
tions for the West Bank and Gaza Strip. Past, present, and future water and climate secu-
rity planning initiatives were analyzed. The synthesis presented: (a) key water security
dimensions in the MENA region and parts of the West Bank and Gaza Strip, complement-
ing the analysis with a comparative context of the OPT area and the State of Israel; (b)
presents the set of challenges, including territorial conflicts on water sharing and water
and climate crises manifested at different levels yielding an uncertain water future for the
region; (c) outlines narratives to explain how multifaceted complexities influence sustain-
able water management paradigms, focusing on an incompatible territorial setting be-
tween the River Jordan and the Mediterranean, the ongoing volatility and geopolitical
tensions between Palestinian territories and the state of Israel, wherein water affairs do
not find a spot in peacebuilding options.

Concepts and Context

The Global Water Partnership offered an integrative definition of water security at
the Second World Forum in 2000. It examined accessibility, cost, and human and ecologi-
cal health. Since then, academics and policymakers have interpreted the phrase differ-
ently. Others have a multidisciplinary, integrative approach, while others have discipline-
based definitions [14]. Where we combine water security with sustainable development
in this study, we can consider the following UN Water definition: [15] “capacity of a popu-
lation to safequard sustainable access to adequate quantities of acceptable quality water for sustain-
ing livelihoods, human well-being, and socio-economic development, for ensuring protection
against water-borne pollution and water-related disasters, and for preserving ecosystems in a cli-
mate of peace and political stability” and present a conceptual framework that can be adopted
from subnational to supranational levels (see Figure 1). The framework encapsulates mul-
tifaceted complexities and intersections that water must be capable of supporting health,
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livelihoods, socio-economic development, and ecosystems, which is why social, eco-
nomic, and political factors all play a role in shaping the ability of water to be appropri-
ately provisioned to the populations and communities [16].

Sovereign states discuss and
coordinate their actions to meet
the varied and sometimes
competing interests

for mutual benefit.

Adequate legal regimes,
institutions,
infrastructure
and capacity
are in place.

DRINKING WATER AND
HUMAN WELL-BEING

I i Populations have access to safe,
| j sufficient and affordable water to meet
|

ECONOMIC I N\ mtimrai sy S
ACTIVITIES AND "ond o flf basic
DEVEI.OPM E NT human rights. & _ «

Adequate water supplies are available
for food and energy production,

: industry, transport and tourism. i ECOSYSTEMS

Ecosystems are preserved and can
deliver their services, on which
both nature and people rely,
including the provision
of freshwater.

| WATER-RELATED HAZARDS R
AND CLIMATE CHANGE ¢\
- 4
Populations are resilient to water-related /J{,‘
hazards including floods, droughts
and pollution. S
Innovative sources of
The negative effects of conflicts are financing complement funding by the
avoided, including reduced water quality public sector, including investments
and/or quantity, compromised water infrastructure, from the private sector and
human resources, related governance, and social or political systems. micro-financing schemes.

Figure 1. The UN Water (2013) water security conceptual framework outlines key dimensions that
remain crucial to designing and implementing interventions and plans toward water security and
climate-resilient communities and regions.

Security in the context of our analysis is not used in a restricted, conventional military
sense but rather in terms of human security, which encompasses a range of threats to hu-
man well-being, including starvation, poor health, political repression, criminality, and
environmental security [17].

In terms of the global water, climate, and disaster governance obligations, we re-
ferred to Sendai Framework for Disaster Reduction 2030, Agenda 2030, or Sustainable De-
velopment Goals (SDGs), and the Paris Agreement—all of which aim to establish an inte-
grated framework for transitioning to low carbon, water security, and climate resilient
economies and societies supported by evidence, research, and integrative planning [18].
SDGs are an internationally agreed upon agenda for development and include a dedicated
goal for the water sector (SDG 6) and goals and targets for climate change impacts (SDG
13). SDG 6 was proposed in acknowledgment that access to clean, safely managed water
and sanitation are key interventions for primary health prevention and could reduce the
global disease burden by 10% [12]. Where this paper discusses transboundary water and
cooperation between parties, refer to target 6.5, which asserts, “By 2030, implement inte-
grated water-resources management at all levels, including through transboundary coop-
eration as appropriate”, and the related Indicator 6.5.2, “Proportion of transboundary ba-
sin area with an operational arrangement for water cooperation” would be helpful to as-
sess the practical implications for countries sharing transboundary waters, particularly
among the riparian states of the Jordan Basin (Tri-cluster: Jordan, Israelis, and OPT). (An
interrogation of the Sustainable Development Goals (SDGs) and their action towards im-
proving access to water and sanitation was conducted through an analysis of SDG 6,
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specifically focusing on Target 6.5 and the related Indicator 6.5.2. This study showed that
its implementation could have some unintended practical implications for countries shar-
ing transboundary waters. (For more details, see Hussein, Menga, and Greco [19]. Addi-
tionally, climate change is regarded by many as a defining challenge of our times, and to
that SDG 13 calls for “urgent action to combat climate change and its impacts” [20].

In this context, our synthesis presents a multiscale analysis of options and strategies
for planning water and climate security at the regional and national or subnational (re-
gional) levels. The regional scale analysis focuses on the Middle East and North Africa
(MENA), comprising 17 countries extending from Morocco in northwest Africa to Iran in
Southwest Asia [21]. The water security and climate crisis settings in this region are di-
verse and include these eight points:

1. Extreme temperature changes, limited groundwater and rainfall, and little arable and
cultivable land have made this region a climate hotspot rendering it one of the
world’s most susceptible landscapes to climate change [3];

2. The states in the region have 6% of the world’s population but less than 1% of the
world’s freshwater resources, making them water-insecure from a hydrological per-
spective [22];

3. The complexity in water sharing arrangements is inevitable as transboundary water
management and cooperation remain a difficult issue in this region, particularly
among the three riparian states of the Jordan Basin (Jordan, Israel, and OPT), wherein
the regional political situation and geopolitical conflicts have significantly influenced
the sharing arrangements to function efficiently [21];

4.  Water conflicts are of common occurrence, and the water allocation and distribution
mechanisms in this basin are discussed at various regional negotiations and posi-
tioned as an important component of the Palestinian-Israeli conflict [23];

5. Water scarcity in Israel and the OPT region has been the subject of much discussion
in academics, politics, and the public sphere, both locally and globally [24];

6. Geopolitical tensions pose restrictions on regional water security; for instance, the
Israeli-Palestinian conflict is typically presented as a confrontation of equals over a
piece of land or access to a resource [22]. The pertinence of this is that the Oslo II
water regime unevenly applies to only part of one of the three resources to which
Israel and the Palestinians are co-riparians. The utilization of all three resources is
highly asymmetrical in Israel’s favor [25];

7. Narratives of water-sharing disharmony in this region are multifaceted; for example,
Freij [20] argues that for decades. The day-to-day daily struggles to build stability in
the settings of the Palestinian-Israeli conflict, and resulting impacts like displace-
ment, have shadowed attention on sustainability challenges. Moreover, regional wa-
ter discussions are often dominated by discussions on conflict and challenging cir-
cumstances it presents for cooperation towards water management and adaptation
strategies [26];

8.  Disputes over water distribution from shared aquifers and the Jordan River highlight
that cross-border water sharing and collaboration is an unresolved dimension in the
regional water governance disclosures [27].

Noting the set of challenges explained above, our synthesis focused on the most chal-
lenging settings and critically examined the potential interactions and intersections be-
tween water and climate crises and conflict in the region at the national or cross-border
level. More specifically, we refer to the following questions:

(a) What are the key challenges to water security in the region and for OPT?

(b) How does climate change affect water availability and security in the MENA region
and OPT?

(c) What are the barriers and opportunities to water security given the hydro-political
conflicts and climate change crises faced by the region and OPT territories?



Water 2022, 14, 3418

5 of 25

To examine these questions, this article is organized into three sections. The first sec-
tion showcases the regional (MENA, part of OPT “West Bank and Gaza Strip”) analysis
and complexity associated with water and climate security, wherein territorial conflicts
on water sharing and water and climate crises are manifested at different levels. The sec-
ond section assesses the water and climate security challenges at the sub-regional or basin-
scale level focusing on Jordan, Israel, and the OPT and cross-border water management
complexities and difficulties in achieving water security. The third section discusses local-
scale assessments for the OPT, along with a comparative context with Israel, concentrating
on water-related climate change consequences, challenges, and opportunities for climate
adaptation strategies. We also outline narratives that explain multilayered complexities
influencing sustainable water management paradigms in territorial settings of River Jor-
dan amid ongoing volatility and geopolitical tensions between Palestinian territories and
Israel, which influence regional water affairs.

2. Materials and Methods

The methodology applied for the analysis included a rigorous literature review and
multi-scalar approach, including document and content analysis, taking reference to the
set of dimensions (and indicators) of the UN Water [15] water security conceptual frame-
work, water crises aspects intersecting with climate change impacts (Figure 1). The re-
gional (MENA), subregional (Jordan, Israel, and the OPT), and local region OPT (focusing
Palestinian-Israeli conflict). For spatial coverage of the OPT, reference to Mapping Pales-
tinian Politics and the European Council on Foreign Relations (ecfr.EU) web interface was
used to illustrate that OPT consists of the West Bank (including East Jerusalem) and Gaza
Strip and to refer to updated population numbers by the Palestinian Central Bureau of
Statistics [28]. As of 2022, close to 5.36 million Palestinians lived in the area (3.19 million
in West Bank and 2.17 million in Gaza).

Examining the available data, information, and knowledge, we cast an overview of
how water resources management settings in states and regions with complex geopolitical
relations operate and how such multifaced complexities, directly and indirectly, impact
sustainable water management paradigms since more and more often water is discussed
as a subject of conflict in incompatible territorial setting between these parties. To examine
the trends and patterns of water and climate security in the region, we curated the key
points across different published literature and reports to gain an understanding of gaps
and needs. For the local scale analysis, we employed a SWOT (strengths, weaknesses, op-
portunities, and threats) framework to present the summary of factors that support or
undermine the agenda for achieving water security and gather awareness of all aspects
involved in decision-making towards planning and policy. In addition, the [15] frame-
work and reference to the SDGs (3, 6, and 13) helped to examine multiple dimensions,
including but not limited to the hydro-political restrictions that influence water security
planning and climate change adaptation measures. The guiding notes from the emerging
scholarship of hydro diplomacy, assessing how consensus building can serve as a poten-
tial solution to mitigate water and climate change-related conflicts, were consulted to en-
rich the discussion and conclusions. The methodological flow chart in Figure 2 illustrates
the adopted approach.
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Figure 2. Summary of methodological pathway applied in this synthesis to assess and analyze the
water security and climate change setting at regional, national, and subnational levels.

3. Results
3.1. Multiscalar Analysis for Assessing Water Security
(a) Regional Assessment for the MENA region

Water stress is a major issue in the region, caused by a combination of precipitation
shortage, fast population expansion, and spatial concentration [7]. The population is
growing at a pace of 1.7-2% annually, with forecasts indicating a rise from 300 million to
over 500 million by 2025 [29]. Due to their geographical location, most MENA countries
are characterized by arid conditions, low rainfall (see Annex 1), and high levels of evapo-
ration, leading to limited natural water resources [16]. Several countries report the lowest
per capita water availability in global rankings. In addition, low socioeconomic resilience
and long history of social and political tensions and geopolitical conflicts, and the ongoing
immigration crisis in many states add to the vulnerabilities of people and communities
[17]. Water scarcity in MENA’s arid and semi-arid areas has strategic consequences [30],
and resulting displeasure with regional administrations is noted. Water and food security
indicators in Egypt and Palestine/Gaza are poor, and the demand for water and energy is
increasing [3]. This is made worse by the fact that some have better access to clean water
than others [31], and equity issues remain unresolved. Water scarcity adds a burden on
the region’s capability to manage water resources responsibly and peacefully, leading to
misuse, instability, and conflicts [32]. Climate change may worsen water disputes and wa-
ter sharing, argues Bozorg-Haddad et al., [33] and with continuing armed conflict in Iraq,
Libya, Syria, and Yemen—the region is often in the spotlight as a “hotspot” for political,
military, and humanitarian conflicts [3,34], these settings often aggravating the resource
(land, water, etc.)-related conflicts.

Droughts, heatwaves, wildfires, and other meteorological extremes affect the area
[22]. These and other patterns show that the area has been especially challenged in recent
decades because of biogeographical diversity, rapid population increase, considerable so-
cial and economic transformations, and armed conflicts in certain nations [35]. Moreover,
the Israeli-Arab conflict has global implications, attracting attention well beyond the
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Israel-Palestine issue. Concerns about the impacts of climate change have often been
raised by all parties or states [20]. The negative impacts of restricted freshwater supply

are

closely tied to agriculture reports [17]. In Table 1, we summarize the key highlights

from the analysis, considering the dimensions outlined in [15] and the water security con-
ceptual framework.

Table 1. Selected highlights about water security for the MENA region taking note of UN Water’s
2013 water security conceptual framework dimensions.

UN Water (2013) Water
Security Conceptual
Framework
Dimensions

Assessment for the MENA Region

Ecosystem, Climate

- Summer temperatures may increase by 8 °C, water runoff by 75%, and land aridity
by 60% [34]
- In the summer, heat waves affect >80% of local communities [36].

1 Change, and Human Well- About 60 million people lack access to clean water, and over 70 million lack proper

Being

sanitation [27].
- Climate change has caused severe water shortages (less than 500 m3/an/habitant) in
Yemen, Jordan, Libya, and Algeria [21].

Transboundary
Cooperation

-Power imbalance prevents the Jordan River Basin from fairly and evenly sharing
water [37].

- The power relations in the Joint Water Committee (JWC). The Oslo II Agreement
set up the JWC, in which each party has equal representation and veto power, to im-
plement the undertakings under Article 40. According to the agreement, the JWC
functions on the basis of consensus; both Israelis and Palestinians must give their ap-
proval for any project involving water abstraction from the Mountain Aquifer.
Things are not equal where the Israeli representatives have delayed a large propor-
tion of Palestinian applications in the JWC, and the approval rates for Palestinian ap-
plications are significantly lower than for Israeli applications [24].

- The Euphrates is Syria’s major water supply, whereas the Tigris is Iraq’s. Both are
worried about Turkish control of their important rivers [32].

Peace and Political Stabil-
ity

-Around 700 natural catastrophes and 80 inter-state armed conflicts in 18 Mediterra-
nean nations have been noted since 1945 [32].

- The Uppsala Conflict Data Programme revealed that natural disasters were likely
to precede 50% of conflict outbreaks [33].

- The Nile, Euphrates, Tigris, and Jordan rivers have all seen and reported water re-
source conflicts [38].

- In the MENA region, political elites have tackled water shortages by building mas-
sive dams, desalination, cross-basin water transfers, tapping into groundwater aqui-
fers, and importing virtual water through food imports [31].

5 Financing

- States in the MENA region have unique political and economic settings [32]

- In countries (particularly those in Arabian Peninsula) where natural resources are
scarce, inequality is rampant; while some are prosperous economically, others
greatly suffer [39]

- Water and electricity are scarce and expensive in MENA, compared to other re-
gions [3].

- The World Bank is presently investing $1.5 billion in the MENA region to combat
climate change [31].

(b)

Subregional or basin-scale assessment (Jordan, Israel, and OPT)

This section outlines the water-related climate change impacts and adaption strate-

gies, again taking reference to the selected dimensions of the UN [15] water security
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conceptual framework by picking two key aspects: Transboundary water management
and agreements and water-related climate change impacts and adaption strategies.

Transboundary cooperation remains a difficult issue within the Middle East, partic-
ularly among the riparian states of the Jordan Basin. Jordan, Israel, and OPT (tri-cluster)
are three neighboring countries located at the heart of the MENA - a region with variable
degrees of water scarcity [40]. The Jordan River is a transboundary water system shared
with the riparian states of Syria, Lebanon, Jordan, Palestine, and Israel. Access and usage
of the surface water of the Jordan River are barred for Palestinians according to the terms
of Oslo II [41].

The Oslo Accords, signed in 1993, treated water as a quantitative issue, assigning
various quantities of water to Israel, the West Bank, and Gaza; however, it did not fully
address natural factors and socio-economic developments, thereby creating asymmetric
access to precious water resources [42,43].

The Treaty of Peace between Jordan and Israel signed in 1994 has effectively resolved
issues that previously contributed to hostility over water resources in the Jordan River
because it positioned the agreement as a positive sum gain, required the two countries to
find a new water supply, and contained a Joint Water Committee to ensure compliance
by both sides [44].

In 1995 the Israeli-Palestinian Interim Agreement on the West Bank and the Gaza
Strip (hereafter referred to as Oslo II) was concluded. (The 1995 Israeli-Palestinian Oslo 11
Interim Agreement defined four water regimes, which were geographically limited. There
are three transboundary Israeli-Palestinian water resources: the Jordan River, on which
Lebanon, Syria, and Israel are upstream riparians, while Jordan and the West Bank are
downstream; the coastal aquifer, which is mainly in Israel but serves Gaza downstream
(Egypt is also a riparian); and the mountain aquifer, in which groundwater flows from the
West Bank towards Israel or eastwards into the Dead Sea (again Egypt is also a riparian).
Israel is the upstream riparian for two of these transboundary resources (the Jordan River
and Coastal Aquifer) (the Mountain Aquifer). In addition to these transboundary re-
sources, Israel has its own aquifers, including the Jordan Valley and Fari’a aquifers
(though the existence of these is usually overlooked, thus making it appear that all West
Bank aquifers are transboundary and shared; see Selby [25]). As a framework for admin-
istrative cooperation in the water sector between Israel and Palestine, the Joint Water
Committee (JWC) was organized under the terms of Oslo II (Article 40) [41].

As per the assessment by [27], the river basin is relatively small, and the pressure on
the water resource availability is affected by many factors such as climate change, aridity,
historical mismanagement of the resources, conflicts, influx of refugees, and an ongoing
pandemic, profoundly impact the region, thereby affecting water and food security and
the desire of riparian states to be self-sufficient. The Jordan and Israel dispute over water
in the Jordan River was settled in a detailed peace treaty in 1994. However, there have
long been water conflicts between Israel and Palestine over shared groundwater aquifers
and the Jordan river, as well as water distribution arrangements [22]. The unsymmetric
water allocation and distribution mechanism in this basin is discussed at various regional
negotiations and positioned as an important component of the Palestinian-Israeli conflict
[41]. Palestinians’ role in the access and use of related arrangements of the surface water
of the Jordan River remains insignificant to non-existent.

The Jordan River Basin’s climatic conditions have changed, particularly, in terms of
rainfall and temperature, with a significant decrease in precipitation in Jordan, Israel, and
OPT region, especially during winter—i.e., the months of November, December, and Jan-
uary [44,45]. Based on climate change scholarship from the region, at least three countries
(Israel, Palestine, and the western part of Jordan) of the Jordan Valley will struggle to meet
existing water commitments and will need to plan sustainable water use strategies to mit-
igate the looming crisis. While these states have the human capacity and economic capital
to mitigate this, a lack of political will to take collective action prevents them from doing
so, and climate security is not a top priority for them [46]. As UN Water’s [15] conceptual
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Ecosystem
(Climate Change)

Water security

Peace and
Political
Stability in the Jordan River (Rossi, 2020)

Financing

framework notes, transboundary cooperation and climate change impact key dimensions
in achieving regional and sub-regional water security; in Figures 3 and 4, we attempt to
deconstruct the interlinkages, challenges, and complexities that operate in selected states.

(c) National-scale assessment

The OPT is in a hot, arid, and water-scarce region where average temperatures over
the last fifty years have been rising [47]. These variations place OPT in a “very vulnerable
climatic position” [20], and its major water supply is groundwater [48]. Most of Israel’s and
Palestine’s water comes from the mountain aquifer, the Jordan River Basin, and the coastal
aquifer, where the Jordan River Basin feeds water to Israel and Palestine through the Sea
of Galilee and the Lower Jordan River [49]. In the West Bank, there are two abundant
freshwater sources, both of which are under Israeli control: the Jordan River and three
aquifers that are collectively referred to as the mountain aquifer and that extend through
the West Bank and Israel [50]; whereas Gaza’s major water supply is the Mediterranean’s
southernmost aquifer [29]. In many areas, including the Gaza Strip’s coastal aquifer, water
loss exceeds renewable supply [20]. Water scarcity has long frustrated Palestinians in the
West Bank and Gaza [38]. In the OPT sub-region, water access and distribution are key
issues since the 1967 Israeli-Palestinian conflict. (According to the Oslo I Accord, which
dates from 1993, the west bank area was divided into three areas. Area A constitutes 17%
of the west bank where Palestinians have administrative and security control. Area B rep-
resents 23% of it. In this area, Palestinians have only administrative control, while Israel
has security control. Lastly, Area C, which constitutes 60% of WB, is under Israeli admin-
istrative and security control. It is worth mentioning that among the 3 million Palestinians
who live in the WB, nearly 90% of them live in Areas A and B, while only 10% live in Area
C [51].

#The tri-cluster (Jordan, Israel, and OPT) is expected to see an average temperature
increase of 1.4C to 4C across the Mediterranean; a general drop in precipitation of
25% regionally and up to 40% locally (EcoPeace, 2019).
*The annual renewable freshwater supplies of the three countries total less than 3000
million cubic meters (MCM).

* With a population of the tri-cluster over 22 million, this equates to fewer than 150 m3 of
water per person each year. Thus, the whole region and each country must cope with
chronic water scarcity.

* Since the war of 1967, the majority of the natural water resources in the Jordan basin (ca.
80%) have been under Israeli control and total water resource management in this tri-cluster
is impacted by the regional political situations and geopolitical conflicts (Fréhlich, 2020).

¢ The Jordan River trans-boundary water dispute between Israel and Jordan has been
resolved with the signing of the 1994 Peace Treaty between the two countries

Transboundary ¢ The Red Sea-Dead Conveyance project has provided a route for water from the Red Sea
Cooperation to be transported under the Jordan River

* As of August 2017, government committees in Jordan, Israel, and Palestine were
following up with the project proposals (Al-Masr, et al.,2021; Hussein, 2019; Rossi, 2020)

* The organization EcoPeace was founded in 2001 by bringing together Jordanian, Palestinian,
and Israeli environmentalists

¢ The Joint Water Committee which was established in 1995 to ensure compliance by both sides
was crucial to the success of the Peace Treaty of 1994, which Jordan and Israel signed 20 years
ago has efectively resolved issues that previously contributed to hostility over water resources

* Good Water Neighbours (GWN) aims to raise awareness of the shared water reality of Israelis,
Palestinians, and Jord as well as g te political will for transboundary cooperation
on water and sanitation issues (EcoPeace,2019).

By 2015, domestic water use accounted for 46% of Jordan's water budget and 42% of Israel's.
The first desalination plant opened at Aqaba in March 2017 with the ability to process 500 cubic
metres of water per hour (Rossi, 2020).

The project will serve to increase the water supply to all three riparian parties and ensure that
Israel and Jordan are less reliant on water resources from the Jordan River (Khoshnood, 2021;
Kaufmann, 2021; Talozi et al., 2019).

Figure 3. Overview of trends and patterns of selected water security dimensions from the UN Wa-
ter’s 2013 conceptual framework, with a spotlight on transboundary or cross-water sharing and al-
location aspects included (source: created by authors using various data sources)
[12,17,22,27,44,45,52,53] .
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Figure 4. Selected aspects related to sub-regional water-related climate change impacts and adap-
tion strategies noted in the region (Jordan River Basin) [17,45,51,54,55].

Projections show that by 2030, Palestinians living in this region may reach 7.2 million.
Water consumption is expected to dramatically increase due to population growth and
improving economic conditions. The natural population growth rates in the West Bank
and Gaza are estimated between 2.6% and 3.5% [56]. As per the UNHCHR [47] the annual
supply imbalance in Gaza and the West Bank will be 79 million cubic meters by 2030. In
comparison with the Yarmouk and Jordan River surface waters, Palestine’s groundwater
supply has progressively dropped [43]. In the other set of statistics, in the Gaza Strip and
the West Bank, the average Palestinian uses 88.3 L per day, whereas the average Israeli
uses 369.5 L per day per settlement [20,22]. The power differential in all aspects of this
cross-border water governance, largely the very different water use trends between Israel
and Palestine, has remained a key point of discussion for the regional stakeholders with a
vested interest in water affairs and communities. Given the pluralism in transboundary
water management, the multi-level water insecurity the region faces, along with geopolit-
ical conflicts, and territorial agendas, including the sovereign state normative, cumulative
barriers, restrict discussions on a sustainable future, climate, and water security. Various
issues concerning water security are outlined in Figures 1 and 2 and selected points below,
taking reference to the UN Water [15] conceptual framework and set of targets from the
selected SDGs (SDGs 3, 6, and 13) to examine the multifaceted impacts of water crises and
climate change in OPT and the larger subregion.

Point 1: Understanding water security in the settings of conflicts, and geopolitical volatility

While examining water security challenges for OPT, it is important to understand
this sub-nexus underlined in the water security conceptual framework. Frohlich’s [22]
synthesis that the Israeli-Palestinian water conflict is based on the region’s geographical,
climatic, hydro(geo)logical, and demographic realities explain the long-standing dispute
with Israel and provides a unique viewpoint to address plural aspects and cascading wa-
ter risks [43]. Political volatility in the region hinders cross-border water governance dis-
course coupled with inefficient water management practices rendering OPT and the Pal-
estinians vulnerable to water crisis [57]. Bilateral agreements on transboundary water dis-
tribution and control often benefit one state over the other; in this case, Israel [58] is often
stated within the concept of water hegemony, dominance, deprivation, politics (hydro-
politics), weaponization, etc. and noted as elements of unresolved rights over shared wa-
ter resources [49].
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In the sub-region, Israel has had dominant control of water allocation of the Jordan
River and two major regional water sources [43], since 1948 [50] and water infrastructure
control after 1967, 6-day war [24,57]. Freij’s [20] synthesis reflects on how Palestinians
have had limited water access rights to Jordan River water since 1967, which triggered
water insecurity in the sub-region (OPT). Moreover, in 1993, the Oslo Accords were
signed, treated water as a quantitative issue, assigning various quantities of water to Is-
rael, the West Bank, and Gaza; however, it did not fully address natural factors and soci-
oeconomic developments challenges, thereby creating asymmetric access to precious wa-
ter resources [46]. It is widely criticized that the accords discourse ignored environmental
and social considerations, leaving water disparities [42], economic injustice, inadequate
infrastructure, inept water resource management, and disparities stemming from chang-
ing trends in water consumption and water access (water rights) between Israel and Pal-
estine [59]. Figure 5 highlights some key events in the water governance history of this
region to provide an overview of the past seven decades of dynamics in the shared water
resource system.

Point 2: Addressing interlinkages between water security and climate change impacts

Climate projections in the Palestine region predict a 10-30% decrease in annual rain-
fall and a 3-5°C increase in temperature by 2100 [60]. Climate change impacts on ground-
water supply are periodically reported, as a key source of water provision for OPT. Its
focus on maintaining the recharge of the major aquifers is urgent. Since 1967, Israel shared
surface and groundwater with OPT [24]; however, given the set of new challenges faced
by communities on water access, joint assessments on regular measurement of ground-
water are needed for both states to assess solutions to the water supply-demand gap [56].
Additionally, dry conditions and water crises also relate to soil erosion and desertification
which exacerbate the humanitarian and environmental crises in the West Bank and Gaza.
In the sub-region, Palestinians also face internal displacement due to the ongoing political
crisis, climate change impacts, and political and military interventions directly or indi-
rectly acting as a cause for migration [61]. Future climate change scenarios show that the
OPT will face significant warming, decreasing precipitation, and more severe weather;
nonetheless, the current political environment of the region is not conducive to holding
water security and climate resilience discussions [20,57,62].

Israel

Palestinian access to water is
limited after it's occupied by

New water agreement between
Palestine and Israel was
announced,

Military order 158, stated that
Palestinians
could not construct any new
water installations without first
obtaining an Israeli army permit

The Oslo IT Accord adopted a
quantitative approach to the
water issue, detailing the
quantities to be allocated to The Israeli-Palestinian Joint

Israel, the West Bank and Gaza ~Water Committee JWC) is a
joint Israeli-Palestinian
authority, created in 1995 by the
Oslo IT Accord.

Agriculture in the Palestinian
economy was the dominant
sector but it have seen a
significant decline since the
occupation

1948

Six Days War brought about
Israel’s control of the Jordan
River’s headwaters

1967 1967 1970 1990 1993 1995 1995 2000 2013

The water allocations have
remained capped at 1995 levels
stated in the Oslo II Agreement

Water issues became a (OIIA- Article 40)
negotiating chip for Palestinians

Uprisings against Israeli
and Israelis

occupation — the second Intifada
- resulted in further obstacles to
bilateral cooperation over water

Figure 5. Timeline of Palestinian-Israeli water conflict and agreements. Source: Created by authors,
data cited in the text.
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Point 3: Enhancing knowledge on how water and climate crises intersect at the sectoral (ag-
riculture and livelihood) level

The climatic consequences are anticipated to significantly influence the OPT’s agri-
cultural productivity and food supply, causing price instability and food shortages, risk-
ing Palestinian lives, and hampering the economic growth prospects. Experts also predict
an increase in border conflicts [20] with cascading direct and indirect impacts from ex-
tending droughts, modifying livestock and agricultural viability, pests’ infestations, ill-
nesses, and exotic species [63]. Depletion of Jordan Valley water resources is attributed to
climate change coupled with tensions from settlement expansion and restrictions in Area
C [64]. Whereas severe dry conditions and agriculture only contributes up to 3% of GDP
in recent years [65]. While agriculture employs only 9% of Palestinians, it generates 20%
of Palestine’s exports [40]. Furthermore, agriculture is a major producer and consumer of
other industries such as food, transportation, and mining [66].

Point 4 Interlinkages analysis: how water and climate crises impact on Health

The water and climate crises are impacting people’s health in various ways. Added
to this, the inability to control disease transmission, extreme weather events that increase
illness, and the impact on water, energy, and food production negatively impact health,
physical and psychosocial [67]. Climate change may further increase the incidence of wa-
ter, vector, and food-borne diseases including typhoid fever. In the recent past, the
COVID-19 outbreak highlighted national and regional health security risks [68]. Intrasco
[69] illustrates how heat stroke and cardiovascular diseases are becoming more common.
In Figure 6, we have shown how that occupation, climate change, and water scarcity are
connected to health risks in the OPT. Water scarcity caused by climate change and geopo-
litical hegemony impacts the public health outcomes in the Gaza region, this interlinkage
has been sparsely considered or ignored in regional water security and climate resilience
building programs. While the continuing armed conflict is wreaking havoc on Gaza’s liv-
ing conditions and leading to the environmental deterioration [70]. For example, military
interventions in the region are causing an increase in CO2 emissions due to high-tech
equipment and resulting in negative environmental consequences for water, land, and air
[71], where the Gaza power plant, which supplies one-third of the Gaza Strip’s electrical
needs, as well as water pumps and wastewater treatment systems, were damaged during
the Israeli military operation [72]. As a result of the destruction of the Gaza Strip’s
wastewater treatment plants, Palestinians are forced to discharge untreated or partially
treated sewage directly into the Mediterranean Sea [73]. The concerns about the health of
people and communities in the region are often discussed and disconnected from water
planning and policies, although water crises, especially those stemming from water qual-
ity challenges, result in a high prevalence of water-borne infections [74]. Water-related
infections are the major cause of pediatric morbidity in Gaza and the lack of clean drinking
water, poor sanitation, and inadequate sewage treatment pose a high risk of disease out-
breaks [47]. Children in Gaza are particularly sensitive to nitrates in drinking water, which
stunt growth and harm brain development, according to the UN Special Procedures of the
Human Rights Council, also excess nitrates harm pregnant women and increase cancer
risk [47].
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Figure 6. Impact of climate change and occupation on the Palestinians” health (Source: created by
Authors, data cited in the text).

Point 5: Water security and hydro-political restrictions

Water scarcity has become a political issue in the region, and as climate change im-
pacts deepen, along with acknowledgment that water scarcity is a technical issue with
hydro-political implications [62], it is difficult to evaluate what adaptation solutions can
be applied in isolation as water systems are transboundary and water crisis settings are
regional as much as they are national and subnational. Palestine is less established but
more politicised than Israel, and while climate change poses equal threats to Palestinians
in the West Bank and Gaza, as in Israel, it is not their main concern. As Freij [20] states,
“political and economic marginalization” is exacerbated by climate change and Palestinians
are facing increasing pressure to adhere to Israeli legislation, without a collective ap-
proach. Environment-friendly options such as renewable energy and desalination plants
are impracticable as a long-term solution as of various dimensions of criticism that the
sector is subjected to related to brine production. The disposal of brine water is made ei-
ther directly or indirectly into the sea, sewage system, poor land, channels, wadies, etc.
Brine constituents have an adverse impact on the surrounding environment, e.g., sea life,
soil, wastewater treatment plants, and the groundwater aquifer. The lack of real environ-
mental impact assessments, especially for mid- and home-scale units may lead to a dete-
rioration of the environment. The Union for the Mediterranean (UfM) is an intergovern-
mental Euro-Mediterranean organisation brings together all countries of the European
Union and 15 countries of the Southern and Eastern Mediterranean Available online: Ufm
: https://ufmsecretariat.org/project/desalination-facility-gaza-strip/accessed on 4 October
2022). Based on reviewing different studies and discussions, the researchers summarized
the main pillars of the OPT’s water potential and climate change challenges as shown in
Figure 7. Dialogue on hydro-political dynamics over shared natural resources remains
crucial to resolving a multitude of crises, including the water crisis [27]. Consequently,
climate change has a range of consequences for communities and states sharing the water
resources, ranging from agricultural productivity and ecosystems to human health and
well-being [75], and the impact of current hydro political restrictions is aggravated by
scenarios of water scarcity and climate change [76]. Thus, the conflict between Israel and
Palestine is linked to the current political scenario, and climate change has been mutually
reinforcing for many years, much more so now that no meaningful solution seems to be
on the horizon, the old conflict between Israel and Palestine, is now creating new situa-
tions of water constraints and conflicts [32,56,76]. Adaptation measures require a focused
structure of decisions and behaviors channeled by institutional processes and political
norms, at regional, national, and subnational levels, to boost the adaptive capacities of
vulnerable communities. Jarrar [62] argues that many adaptation initiatives exacerbate
existing gaps and fail to address the core reasons for vulnerability.
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* (i) In 2016, Palestine joined the United Nati F k C ion on Climate Change (UNFCCC) as a non-member "Dai,2021".
* (ii) The Palestinian water sector strategy consolidates good governance for water "Nour and Al-Saidi 2018"
* (iii) In recent years, the Palestinian government has worked on f g and impl; ing climate adaptation policies and actions
"Freij,2021"
¢ (iv)The UNDP assi to devel ies and action plans to combat desertification ] and climate change adaptation is a clear
example of such support " Mlzyed,2018 UNDP/PAPP 2010"

G

¢ (i) The Israeli occupation to Palestinian territories that limits most of the efforts made in the water sector to crisis management instead
of sustainable development "UNHCHR; 2021"

¢ (ii)In the oPt, climate change adaptation planning faces sxgmflcant gove ‘hallenges "S lou-Robbins, 2019"

¢ (iii) In the the OPT the technical responses to CC and di ive tructi of climate vul Ahty have been predominantly
donor-driven "Giordano and Riittinger, 2021";

¢ (iv) Climate change vulnerability may undermine resilience by driving groups and people to engage in negative coping  behaviors
involuntarily "Jarrar, 2015"

* (i) Climate change has the potential to open up new for I li-Palestinian collaboration "UNCCS, 2017"

* (ii) Palestinians have been involved in various programs dealing with the effects of climate change despite “the lack of full control over
their territories, and natural resources” Freij,2021; Jarrar, 2015"

* (iii) Israel and Palestine have international law obli which include their commitments under the Paris Agreement on Climate
Change 2016 (Paris Agreement) and the United Nati F k Ci ion on Climate Change (UNFCCC) "Dai,
2021,Nishikida, 2020"
*(i) Water inequality between Palestini and Israelis adds to the tensions that frequently spark into violence and climate change will widen
the gap between '.he two sxdes Scheffran, 2020".
*(ii) Since a p he, delaying climate action in Gaza and the West Bank is detri tal to Israel's i as it

risks destabxhzmg the territory and escalatmg conflict between the two sides "Giordano, 2018"More overs, the already water inequality
between Palestinians and Israelis adds to the tensions that frequently spark into violence "Kaufmann, ,2021".

Figure 7. Key dimensions in OPT’s water crisis and climate change challenges (source: created by
authors) [16,18,20,24,27,32,40,41,47,56,62,76-78].

Point 6: Water Security and the SDG 6

“To secure water resources and achieve their continuous flow in arid and semi-arid areas
of the globe is a highly challenging task because one is dealing with the “management of
scarcity” threatened by droughts, climate changes, population growth, water quality de-
terioration, transboundary water bodies, and social and political detriments” [79].

SDGs, adopted in 2015, specifically SDG 6, sought to provide universal access to wa-
ter and sanitation. As the lack of access to water and persisting water challenges in the
OPT are well documented. We drew on existing published sources, issuing reports from
international agencies viz., UN High Commissioner for Human Rights report, “The alloca-
tion of water resources in the Occupied Palestinian Territory, including East Jerusalem” [47].

It is worth mentioning that the Palestine Voluntary National Reviews of the 2030
Agenda and its SDGs [80] show a significant decrease in the proportion of the population
using safely managed drinking water services, particularly SDG 6.1.1. According to the
Palestinian Central Bureau of Statistics (PCBS) Family Survey, approximately 61.9% of the
Palestinian population uses safely managed drinking water services, with 90.1% in the
West Bank and 13.7% in Gaza. As reported in the PCBS-Palestinian Multiple Indicator
Cluster Survey 2019-2020, only 39.5% of the Palestinian population used safely managed
drinking water services in 2019, with 66.2% in the West Bank and 4.3% in Gaza [81]. It is
worth mentioning that according to the Palestine Voluntary National Reviews to the 2030
Agenda and its Sustainable Development Goals Statistical (SDGs) [82], mainly SDG 6.1.1,
indicates a noticeable decrease in the proportion of the population using safely managed
drinking water services. (The Palestinian Central Bureau of Statistics (PCBS) is responsible
for localizing and monitoring the SDG indicators in cooperation with all relevant minis-
tries and national institutions and in coordination with international organizations, espe-
cially UN agencies concerned with these indicators. Source: PVNR [80]. Palestinian Na-
tional Voluntary Review on The Implementation of the 2030 Agenda; available online:
https://unstats.un.org/capacity-development/UNSD-FCDO/palestine/ accessed on 14 Au-
gust 2022) The PCBS-Palestinian Family Survey 2010 showed that about 61.9% of Pales-
tinian population used safely managed drinking water services with 90.1% in West Bank
and 13.7% in the Gaza Strip. Whereas the PCBS-Palestinian Multiple Indicator Cluster
Survey 2019-2020 emphasized that in 2019 only 39.5% of Palestinian population using
safely managed drinking water services with 66.2% in the West Bank and 4.3% in the Gaza
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strip (source: Palestinian Central Bureau of Statistics. Sustainable Development Indicators
Database PCBS [81]. Available online: https://pcbs.gov.ps/SDGs.aspx?pageld=6 accessed
on 14 August 2022) [83].

Itis widely recognised that achieving SDG 6 for Palestinians needs a political solution
including the international scientific community and civil society. Taking note of that
need, enhanced understanding of the allocation of water resources and issues challenging
equitable access to water and sanitation in the OPT (in the West Bank, including East Je-
rusalem, and Gaza) including key criteria of availability, quality, accessibility, and afford-
ability remains pertinent and Table 2 summarises these trends and patterns.

Table 2. Summary of allocation of water resources in OPT, including East Jerusalem table created
by authors using various data sources mainly from UNHCHR [47]. The allocation of water resources
in the Occupied Palestinian Territory, including East Jerusalem. Report of the United Nations High
Commissioner for Human Rights, Human Rights Council Forty-Eighth session 13 September—1 Oc-
tober 2021, agenda items 2 and 7.

# Key Criteria

Occupied Palestinian Territories (West Bank and Gaza strip

West Bank, including East Jerusalem Gaza Strip

Water availa-
bility

- Nearly 660,000 Palestinians in the West Bank lack

- On average, half of the population—or one
million people —need water and sanitation in-
terventions.

- Gaza's sustainable renewable resources total

access to water.

- 420,000 people drinking less than 50 L each day
(WHO is below the 100 L recommended)

- In Area C, where Israel has full military control,
some communities survive on as low as 20 1/¢/d.

90 L per capita per day, yet half is used for agri-
culture.

- Gaza has a chronic electrical shortage, affect-
ing basic services including health, water, and
sanitation.

- About 14,000 Palestinians in 180 localities in Area

C lack access to water and are in danger of water

scarcity.

As of 2014, Israelis consumed 87% of the mountain
aquifer waters and just 13% of Palestinians due to
Israel’s restrictions.

->80% of the West Bank’s annual water supply (91
MCM) comes from Mekorot, most of it from the
West Bank’s Mountain aquifer.

- Only 6.8% of the West Bank’s farmed area is irri-
gated due to a lack of water.

- Industrial and agricultural sectors are exploiting
water resources that should be accessible to people
and communities.

-Many Jordan Valley wells have chloride concen-
trations exceeding the WHO standard (250 mg/L).
- Waste from Palestinian cities and villages as well
as Israeli settlements pollutes freshwater streams
Water Quality and groundwater.

- Wadi al-Nar (Kidron Valley) in southeast Jerusa-
lem is one of the West Bank’s most contaminated
areas, absorbing about 13 MCM of sewage annu-
ally from Jerusalem and Palestinian towns.

- War damages in the WASH sector resulted
from the 2014 war. This needs to be revised, be-
cause our estimation of the damage reports re-
sulting from this war is around USD35 million
(reference, PWA/CMWU damage assessment
report).

- The Gaza Strip has been under a blockade
since 2006, preventing the reconstruction or
growth of water-related infrastructure.

- The absence of water and sanitation facilities
in Gaza has driven people to buy water from
private sellers in unsanitary circumstances,
putting their health in danger.

- An estimated 97% of the population consumes
water from unregulated private water tankers
and small-scale informal desalination facilities.
- In Gaza, 96% of families get water that does
not meet the criteria for drinking water.

- Water scarcity in Gaza has led to over-extrac-
tion of the coastal aquifer, resulting in in-
creased seawater intrusion.

- Ongoing conflicts and energy shortages have
hampered the operation of roughly 500 vital lo-
cal water and sanitation facilities, leading to
persistent pollution of the coastal aquifer and
the surrounding ecosystem.
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- Israel sends sewage sludge, infected medical

waste, used oils, solvents, metals, electronics, and

batteries to the West Bank waste treatment facili-
ties.

- Water quality is also degraded owing to Is-
rael’s delivery mechanism. The Oslo Accords
require Israel to give Gaza five MCM annually
(The Palestinian Authority purchases water
from Mekorot, which streams it through the ex-
isting network, where it is then mixed with
groundwater, resulting in water that is not fit
for human consumption. Although it cannot be
used for drinking or cooking, this water is re-
portedly used for other purposes. In 2019, sev-
eral reports indicated that work was underway
to establish a fourth pipeline that would help
double the amount of water supplied by Israel
to Gaza [47]).

- Intensive use of agricultural pesticides and
sewage into the aquifer has resulted in just
12.4% of Gaza wells fulfilling WHO nitrate re-
quirements and 19.3% meeting WHO chloride
standards (the State of Environment and Out-
look Report for The Occupied Palestinian Terri-
tory 2020[84]. Available online:
https://wedocs.unep.org/20.500.11822/32268 ac-
cessed on 7 February 2022).

- As Israeli settlements expand over the West Bank, - Despite Israel’s access to alternative water re-
including East Jerusalem, land and property have sources, United Nations Special Procedures
been confiscated, as have natural resources such as mandate holders have highlighted that Israel

water.

- Palestinians in East Jerusalem have unique chal-

lenges in getting water because of several water

Water Accessi-systems.

bility

ability

- Destroying and confiscating 158 structures in No-
vember 2020 (including mobile water tanks, plastic

water tanks, and hygiene facilities) and forcing

evictions in the Bedouin community of Huma Al-
Bagai’a in the northern Jordan Valley of the occu-
pied West Bank resulted in the displacement of 70

people, including 35 children.

- Scarcity of safe drinking water in the West Banlk,

including East Jerusalem, has led Palestinians to
purchase water at extremely high prices through
official providers and to a lesser extent from pri-
vate entities.

- Cost of purchased water can be six times higher
Water Afford- than the national price (USD1.5) per cubic meter in
Area C. (The Oslo Accords including the Oslo In-
terim Agreement (Oslo II signed in 1995), also di-

contributes to the inaccessibility of water in
Gaza by using 75 percent of the sustainable
groundwater amount each year from the
coastal aquifer, leaving little of it available for
Gaza.

- “Israel has diverted the Stormwater flow from
the Jabal Al Khalil mountains towards Wadi
Gaza in southern West Bank, which has previ-
ously replenished Gaza groundwater”.

- Gaza’s dense population makes accessing wa-
ter and sanitation facilities difficult.

- In Gaza, 64% of the population lives in pov-
erty and drinking water has become costly.

- Around 20,200 households cannot afford safe
drinking water and depend on public filling
stations or poor tap water, putting their chil-
dren at risk of water-borne illnesses

- Affordable water costs should not exceed 3%

vided the West Bank into Area A (where the Pales- of family income; however, research shows

tinian Authority would manage full security and

households in Gaza spend up to a third or even

civil affairs), Area B (where the Palestinian Author- half of their income on water.

ity would manage civil affairs and Israel security

control), and Area C (where Israel would have
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exclusive control). In Areas A and B, Palestinian in-
stitutions manage civilian governance, including
those relevant to the environment. The Palestinian
Authority has no access to Area C (60 percent of
the West Bank), which contains the majority of the
agricultural lands, water sources, and under-
ground reservoirs of the Occupied Palestinian Ter-
ritory) [47].

- Water costs 15% of household expenditures in
Area C.

- Approximately 10% of Palestinians in the West
Bank buy water from tankers, paying up to 400%
more per liter than areas connected to the network.
- Water acquired from private tankers may be of
varied quality and expensive since it is not regu-
lated by any official body.

3.2. Gaps and Needs for Building Water Security and Climate Resilience

Based on the various aspects of this assessment, selected narratives and relevant as-
pects toward assessing opportunities and barriers for a framework for integrated agenda
in transboundary water context towards options and strategies for planning water and
climate security are listed below:

e Integration of plans and policies to manage water crisis and climate change im-
pacts at national and regional levels. In this region, states and communities are se-
verely impacted by multifaceted climate change and will unavoidably have to adapt
[20]. Adaptation challenges in the OPT involve a spectrum of reactions and particu-
larly managing the diverse impacts of extreme weather events through a multi-stake-
holder partnership between governmental, civil society, and commercial sector play-
ers [82]. Climate change adaptation often focuses on the national level, on aspects
such as internal relocation, and internal displacement as adaptation strategies. How-
ever, these options are also limited by political volatility such as the Israeli-Palestin-
ian conflict and the lack of consensus in managing transboundary water, [61]. Inter-
national agencies like UNDP focus on efforts (projects and interventions) to build a
climate change adaptation strategy and action plan with the input and participation
of stakeholders [56]. While it is widely acknowledged that integrated agendas to
manage water crisis and climate change impacts have the potential to open up new
avenues for cross-border (Israeli-Palestinian) collaboration, much is left to explore
the full opportunities for collaboration and consent.

e Adaptation options and solutions to reflect (and address) water-related conflicts.

The region reports on multiple and diverse levels of conflict, including water-related
conflicts. Communities and people in the cross-border region are often exposed to military
interventions and forced to examine alternative water supply methods, including the use
of wastewater for agricultural irrigation and saltwater desalination from the Mediterra-
nean Sea. Some of these alternative methods allow the Gaza Strip’s Palestinian people to
have a freshwater supply for their household needs [49]. Critics comment that desalina-
tion as an option to fulfill water demand could jeopardize Palestine to negotiate their le-
gitimate water rights in shared water (as discussed: surface water from the Jordan River
on the eastern border of historic Palestine and Jordan, and the Tiberias Lake; groundwater
from the MAS and its three basins beneath the occupied West Bank and groundwater from
the aquifer) systems [24]. There is a constant conflict situation linked to these settings.
While it is difficult to envision how considerable improvements in the Gaza Strip’s water
supply can occur without massive investment in desalination, and international
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cooperation [81]. For example, the EU and UNICEEF, in collaboration with the PWA and
Gaza’s Coastal Municipalities Water Utilities launched a proposal to develop a desalina-
tion plant in the Gaza Strip by 2020 [85]. With support from the Kuwaiti Fund via the
Islamic Development Bank, the Palestinian Water Authority constructed the first seawater
desalination plant in the Gaza Strip in 2019, located in Gaza City and, with a 10,000 cubic
meters daily capacity to service about 200,000 people (i.e., 10% of the OPT population in
Gaza strip) [46]. In March 2018, a financial commitment of about EURO456 million to the
Gaza Central Desalination Plant and Associated Works Project committed to producing
55 MCM of water supply all year long, with energy supply from solar facilities [40,86]. In
the context of leveraging alternative means for adaptation, [46] commented that enhanced
solar capacity could thrive in Gaza and help fill the energy demand; however, land rights
are a barrier. In Gaza, three desalination plants supported by the international community
produced approximately 13 million cubic meters of water annually. It is also acknowl-
edged that the process requires significant amounts of electricity and fuel; as a result,
acute power shortages and restrictions on material imports limit their ability to operate at
full capacity or to ensure adequate and continuous access to water which remains a critical
challenge [47]. Israel’s control, particularly in Area C, significantly restricts the spectrum
of activities that Palestinian policymakers may independently undertake toward the sense
of water security for citizens and communities. The permission of the Israeli Civil Admin-
istration is required for the bulk of water and energy infrastructure projects in the West
Bank [87].

e  Multilevel strategies for planning water and climate security. The water and cli-
mate security agenda must be evaluated within a political-economic framework, and
solutions challenges for specific challenges in a region or community are appropri-
ately assessed and addressed [20], it is widely acknowledged that governance chal-
lenges operate at the local scale. For instance, in the OPT lack of capacity of national
agencies and local governments to develop effective adaptation and DRM plans; or
lack of mechanisms to enable suitable planning and implementation, or it can be lim-
ited information on technological options to address the challenges [76]. Overall, the
political environment affects the authorities and institutions” capacity to actively re-
spond to emerging water crisis or insecurity scenarios or to deploy context-specific
water and climate security strategies [26]. In this context, the UNDP lead strategy
identified adaptation options for the OPT and recommended ‘no-regrets” and ‘low-
regrets’ adaptation measures that position water as the priority focus in managing
climate change impacts should be attended to on a priority basis. Further, noting that
the Jordan Valley and the Gaza Strip experience a high level of climate vulnerability,
in tandem with increasing water and food insecurity concerns, this strategy should
acknowledge agriculture as the most sensitive sector of the Palestinian economy, and
in the face of future climate risks the ‘need for climate modeling and research capac-
ity-building in the OPT’ is tailored to local and subnational adaptation priorities
[62,78,88]. It is crucial to note that at the national level commitments, both Israel and
Palestine have international law obligations which include their commitments under
the Paris Agreement on Climate Change 2016 and the United Nations Framework
Convention on Climate Change (UNFCCC) adopted by both parties [24,40,41] in
which, Palestine upgraded its status (17 March 2016) from “Observer” to “Party” to
the UNFCC to becoming its full member [89].

3.3. Key Discussion Points

The complexities in managing shared water systems can deepen if water crises are
exacerbated by climate change trends, in particular shifting precipitation trends or low
precipitation cascading to dry conditions or droughts, as is noted for Palestine. Therefore,
the need for a systemic and standardized approach to water security at the national and
regional levels remains a gap. We propose UN Water’s [15] water security conceptual
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framework as a platform for the states and region to organize short-, medium-, and long-
term goals toward achieving the water security vision, by creating strategic plans and
policies that are reflective of contemporary water challenges in multiple sectors viz. agri-
culture, industry, sharing norms across borders, governance, etc. Such planning needs to
acknowledge and include governance challenges such as (a) a general lack of capacity for
national agencies and local governments to develop effective adaptation and disaster risk
management strategies; (b) limited tools and systems to facilitate appropriate planning
and implementation of climate change adaptation; and (c) deficiency of information on
technological adaptation and sustainable development options [20,76].

Given the above stated context, we have outlined ten key points that can guide pol-
icy, planning, investment, and financing of the water sector in Palestine and in the region
where the state has shared water systems.

The increasing pressure from water scarcity due to population growth and increasing
economic development activities, limitations in capacity and access issues to mountain
aquifers, and shared surface water are gradually breeding water insecurity and water con-
flicts in Palestine and the border regions.

At the regional scale, water conflict prevention needs the states in the Jordan River
Basin (in particular, Israel and Palestine) to reach an agreeable and inclusive water alloca-
tion and management agreements and arrangements that are in line with the contempo-
rary water and climate crisis scenarios.

Hydro-political tensions limit the constructive dialogue between water-sharing
states, thereby acutely inhibiting consensus building toward a common water security
agenda. The deepening water crisis, in particular, the lack of access to clean drinking wa-
ter continues to impact millions living in Palestine, and water conflicts are not uncommon
amid the lack of water policy reforms (including cross-border water sharing arrange-
ments) that can support conflict mitigation.

Arrangements like the Oslo II Interim Agreement reflect the need to better manage
shared waters. However, experts reiterate that political volatility in the region hinders
cooperation, and the acknowledgment of the water rights of different stakeholders, thus,
preventing transboundary water governance from being an equitable and operational
measure to mitigate conflicts related to water.

In Palestine, significant uncertainties about the multidimensional impacts of climate
change, territorial disputes, and degradation of natural resources are reported, and devel-
opment programs addressing capacity needs for tackling climate change are deployed at
a national scale, for instance, the UNDP Program of Assistance to the Palestinian People
[78], wherein the Palestinian Environmental Quality Authority was involved.

Promoting the development of alternative water provisioning solutions like desali-
nation offers a timely solution to fulfill the growing water demand in various sectors;
however, looking forward, it is difficult to assess how considerable improvement in the
water supply can occur without an inclusive regional water security planning.

Regional water security discussions and strategies should aim to enhance integrated
approaches to plan, i.e., surface and subsurface water crises as well as addressing barriers
and outline ‘context specific’ coping strategies, and refine and reform transboundary ar-
rangements to reflect the challenges faced by communities and people, and deploy re-
search and funding for better understanding of interlinkages in water quality, availability,
and distribution of surface and subsurface water resources.

Addressing intersectional challenges in resource (water) management will require
multi-agency collaboration to monitor and address resource degradation activities such
as over-extraction from aquifers, contamination of subsurface water from sewage, saltwa-
ter intrusion, and how climate change impacts the overall hydrological cycle and cascad-
ing risks like negative health outcomes from water quality.

Boosting hydro-diplomacy for the better facilitation of cross-border water manage-
ment is a key point highlighted in this synthesis. This could also mean strengthening
multi-stakeholder cooperation and collaboration in assessing how various local and cross-
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border water-related challenges manifest and how climate change influences conflicts, the
water rights of people, and the territories.

The water security conceptual framework is reflected as an option to outline sectoral
pathways (economic activities dependent on water, water service delivery as a social con-
tract including drinking water and sanitation needs. etc.) to mitigate the water crisis in
Palestine. It is anticipated that the water security framework can also facilitate the inte-
gration of human rights to water in water governance planning and shaping a collective
approach for climate resilience; installation of a monitoring tool for assessing the various
water consumption trends from the shared water resources (surface, subsurface and un-
derground) and to secure fair distribution and utilization of the shared water resources
among the riparian states.

3.4. Concluding Notes

We reiterate that the escalating water and climate crises will deepen, and at the na-
tional and local scale for Palestine, the restrictions and geopolitical tensions about shared
waters can render coping and adaptation mechanisms for people and stakeholders chal-
lenging. Noting how the overall political environment affects the regional and national
authorities and related governance system’s capacity to respond to expected climate
change and its influence on regional water supply [26], this assessment presents gaps and
needs to support stakeholders and planners to use as a reference in progressing the dis-
cussions on water security and climate resilience. Overall, this synthesis illustrates how
climate and water crises are linked to resource conflicts and what barriers and opportuni-
ties to mitigate water insecurity exist in the complex cross-border region where water and
the multiple impacts of hydro-political limitations inhibit inclusive and fair arrangements
for sharing water resources and reiterate the need for a collective agenda. The assessment
also echoes the necessity to boost collaborative mechanisms toward defining and design-
ing (proposing the UN-Water [15] water security framework as a guiding tool) collective
actions toward water conflict prevention and a vision of water security for all.

Author Contributions: Conceptualization, A.S. and N.N.; methodology, A.S. and N.N.; resources,
A.S.; data curation, A.S.; writing—original draft preparation, A.S.; writing—review and editing,
N.N.; visualization, A.S.; supervision, N.N.; project administration, N.N. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: We would like to express our acknowledgment to Monther Shoblaq, the Exec-
utive Director of Coastal Municipalities Water Utility —Gaza Strip, Palestine, for his worthwhile
revision and insightful additions to this manuscript. We would also like to extend our acknowledg-
ment to Lana Ovsiannikova from UNU CRIS for the contribution to language editing. Contributions
from UNU-CRIS authors are supported by the Flemish Government (Kingdom of Belgium) and the
working partner of UNU-CRIS — Ghent University and the Vrije Universiteit, Brussels.

Conflicts of Interest: The authors declare no conflict of interest.

1.  IPCC. Summary for Policymakers. In Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change; Masson-Delmotte, V., Zhai, P., Pirani, A., Connors, S.L., Péan,
C., Berger, S., Caud, N., Chen, Y., Goldfarb, L., Gomis, M.L; et al., Eds.; 2021. In Press. Available online: https://www.ipcc.ch/re-
port/ar6/wgl/downloads/report/IPCC_AR6_WGI_SPM_final.pdf (accessed on 14 February 2022).

2. Chaturvedi, A.; Pandey, B.; Yadav, AK,; Saroj, S. An overview of the potential impacts of global climate change on water re-
sources. Water Conserv. Era Glob. Clim. Chang. 2021, 99-120. Available online: https://www.sciencedirect.com/science/arti-
cle/pii/B9780128202005000129 (accessed on 14 February 2022).



Water 2022, 14, 3418 21 of 25

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Lang, M.A. Impacts of climate change on the Eastern Mediterranean and the Middle East and North Africa region and the
water-energy nexus. Atmosphere 2019, 10, 455. Available online: https://www.mdpi.com/2073-4433/10/8/455 (accessed on12 Feb-
ruary 2022).

UN-Water. Summary Progress Update 2021-SDG 6— water and sanitation for all. Version: July 2021.Geneva, Switzerland. Avail-
able online: https://www.unwater.org/publications/summary-progress-update-2021-sdg-6-water-and-sanitation-for-all/ (ac-
cessed on 27 January 2022).

Cramer, W.; Guiot, J.; Fader, M.; Garrabou, J.; Gattuso, J.P.; Iglesias, A.; Lange, M.A.; Lionello, P.; Llasat, M.C.; Paz, S.; et al.
Climate change and interconnected risks to sustainable development in the Mediterranean. Nat. Clim. Chang. 2018, 8, 972-980.
https://doi.org/10.1038/s41558-018-0299-2/ (accessed on 12 February 2022).

United Nations Environment Programme (UNEP). “Climate Change—Introduction”. Available online:
https://na.unep.net/geas/climate-change.php (accessed on 3 March 2022).

Borghesi, S.; Ticci, E. Climate Change in the MENA Region: Environmental Risks, Socioeconomic Effects and Policy Challenges
for the Future. IEMed Mediterr. 2019, 2019, 289-292. Available online: https://usiena- air.unisi.it/retrieve/han-
dle/11365/1121314/327344/MENA_Borghesi_Ticci2019.pdf (accessed on 27 February 2022).

Naugle, A.B.; Backus, G.A.; Tidwell, V.C.; Kistin-Keller, E.; Villa, D.L. A regional model of climate change and human migration.
In Research Anthology on Environmental and Societal Impacts of Climate Change; IGI Global (Hershey, Pennsylvania, USA): 2022;
pp- 449-471. http://doi:10.4018/978-1-6684-3686-8.ch023/ (accessed on 21 February 2022).

Nevitt MP. On Environmental Law, Climate Change, & National Security Law. Harv. Envtl. L. Rev. 2020, 44, 321. Available
online: https://heinonline.org/HOL/LandingPage?handle=hein.journals/helr44&div=12&id=&page= (accessed on 24 January
2022).

Hohenthal, J., Minoia, P. Social Aspects of Water Scarcity and Drought. In Handbook of Drought and Water Scarcity; CRC Press
Taylor & Francis LTD (North, Central & South America): 2017; pp. 607-625. https://doi.org/10.1201/9781315404219-32. (accessed
on 21 January 2022)

Abukhater, A. Palestine-Peace by Piece: Transformative Conflict Resolution for Land and Transboundary Water Resources; Springer:
2019. Available online: https://link.springer.com/chapter/10.1007/978-3-030-03985-1_4 (accessed on 7 February 2022).

Al-Masri, R.A.; Spyridopoulos, T.; Karatzas, S.; Lazari, V.; Tryfonas, T. A Systems Approach to Understanding Geopolitical
Tensions in the Middle East in the Face of a Global Water Shortage. Int. ]. Syst. Dyn. Appl. (I[SDA) 2021, 10, 1-23. Available
online: https://www.igi-global.com/article/a-systems-approach-to-understanding-geopolitical-tensions-in-the-middle-east-in-
the-face-of-a-global-water-shortage/289431 (accessed on 6 February 2022).

Neupane, J.L. Dynamics of Hydro-power Development in Nepal: Water-Energy-Food Security Prospect. 2022. Available Online:
https://www.diva-portal.org/smash/record.jsf?dswid=-4612&pid=diva2%3A1665598 (accessed on 9 April 2022).

Cook, C.; Bakker, K. Water security: Debating an emerging paradigm. Glob. Environ. Chang. 2012, 22, 94-102. Avalable online:
https://www .sciencedirect.com/science/article/abs/pii/S0959378011001804 (accessed on 27 January 2022).

Un-Water Water Security Agenda; United Nations University Institute for Water, Environment & Health (UNU-INWEH/ Hamil-
ton, Ontario L8P 0A1 Canada): 2013; ISBN 978928086038. Available online: https://collections.unu.edu/eserv/UNU:2651/Water-
Security-and-the-Global-Water-Agenda.pdf (accessed on 27 October 2021).

Giordano, G. Water as a Source of Regional Cooperation in the Middle East: The Work of EcoPeace Middle East in Jordan, Israel,
and Palestine. Open Rivers ]. 2018, 11. Available online: https://editions.lib.umn.edu/openrivers/article/the-work-of-ecopeace-
middle-east/ (accessed on 14 January 2022).

EcoPeace. Middle East. Climate Change, Water Security, and National Security for Jordan, Palestine, and Israel, Amman, Jordan; Tel
Aviv, Israel; Ramallah, Palestine; Carry, I, Ed. (Berlin, Germany); 2019. Available online:
https://hidropolitikakademi.org/uploads/wp/2019/07/climate-change-web.pdf (accessed on 15 October 2021).

UNCCS. Opportunities and Options for Integrating Climate Change Adaptation with the Sustainable Development Goals and
the Sendai Framework for Disaster Risk Reduction 2015-2030. United Nations Climate Change Secretariat. 2017. Available
online: https://unfccc.int/sites/default/files/resource/techpaper_adaptation.pdf (accessed on 16 March 2022).

Hussein, H.; Menga, F.; Greco, F. Monitoring transboundary water cooperation in SDG 6.5. 2: How a critical hydropolitics
approach can spot inequitable outcomes. Sustainability 2018, 10, 3640. Available online: https://www.mdpi.com/2071-
1050/10/10/3640 (accessed on 22 January 2022).

Freij, L. Climate Change and the Vulnerable Occupied Palestinian Territories. UCLA ]. Envtl. L. Pol’y. 2021, 39, 65. Available
online: https://web.archive.org/web/20210518024937id_/https://escholarship.org/content/qt5tf728m4/qt5tf728m4.pdf?t=qq7quq
(accessed on 12 October 2021).

Noureddine, G.; Eslamian, S.; Katlane, R. Water, Climate Change and Agriculture in MENA regions (the Middle East and North
Africa). Water Sciences and Environment Technologies; 2021; pp. 66-87 Available online: http://jistee.org/wp-content/up-
loads/2021/06/JISTEEv6N2-Juin2021.pdf#page=67 (accessed on26 January 2022).

Frohlich, C. Desecuritisation of Water as a Key for Water Diplomacy. European Institute of the Mediterranean (IEMed). 2020. Avail-
able online: https://www.euromesco.net/publication/ensuring-water-security-in-the-middle-east-policy-implications (accessed
on 22 February 2022).

Scott, K. Can the Middle East Solve Its Water Problem? 2019. Available Online: https://www.cnn.com/2018/07/11/mid-
dleeast/middle-east-water/index.html (accessed on 14 February 2022).



Water 2022, 14, 3418 22 of 25

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Dai, L. Implementation Constraints on Israel-PalestineWater Cooperation: An Analysis Using the Water Governance Assess-
ment Framework. Water 2021, 13, 620. https://doi.org/10.3390/w13050620. (accessed on 26 January 2022).

Selby, J. Cooperation, domination and colonisation: The Israeli-Palestinian joint water committee. Water Altern. 2013, 6, 1. Avail-
able Online: https://www.cabdirect.org/cabdirect/abstract/20133123939 (accessed on 4 October 2022).

Schillinger, J. Adapting to Water Scarcity in the Israeli-Palestinian Conflict: An Analysis of the Influence of Conflict on Water
Governance and the Implementation of Adaptation Strategies. Master’s Thesis, International Land and Water Management
Chair group Earth System Sciences (ESS)/ Natherlands. 2016. Available Online: https://edepot.wur.nl/424633 (accessed on 3
March 2022).

Kaufmann, W. Good Water Neighbours: Direct and Indirect Effects of Community Engagement on Transboundary Water Co-
operation in the Jordan River Basin. 2021. Available online: https://www.diva-portal.org/smash/rec-
ord.jsf?pid=diva2%3A1562542&dswid=4475 (accessed on 27 January 2022).

Palestinian Central Bureau of Statistics (PCBS). Palestinian Central Bureau of Statistics (PCBS) Presents the Conditions of Pal-
estinian Populations on the Occasion of the International Population Day, 11 July 2022. 2022. Available online:
https://pcbs.gov.ps/post.aspx?lang=en&ItemID=4279 (accessed on 14 August 2022).

Lossow, T.; Shatat, M. Less, and Less: Water in the Middle East. JEMed. 2020. Available online: https://www.euneigh-
bours.eu/sites/default/files/publications/2020-04/JPS-15-Water-Security-in-the-Middle-East.pdf#page=33 (accessed on 14 March
2022).

Loudyi, D.; Kantoush, S.A. Flood risk management in the Middle East and North Africa (MENA) region. Urban Water J. 2020,
17, 379-380. Available online: https://www.tandfonline.com/doi/full/10.1080/1573062X.2020.1777754 (accessed on 12 March
2022).

Solomon, H.; Tausch, A. Overcoming the Environmental Challenge in the MENA Region. In Arab MENA Countries: Vulnerabil-
ities and Constraints Against Democracy on the Eve of the Global COVID-19 Crisis; Springer: Singapore, 2021; pp. 233-244. Available
online: https://link.springer.com/chapter/10.1007/978-981-15-7047-6_8 (accessed on 22 February 2022).

Scheffran, J. The Geopolitical Impact of Climate Change in the Mediterranean Region: Climate Change as a Trigger of Conflict
and Migration. Mediterranean Yearbook. 2020. Available online: https://www.iemed.org/wp-content/uploads/2021/01/The-Ge-
opolitical-Impact-of-Climate-Change-in-the-Mediterranean-Region-Climate-Change-as-a-Trigger-of-Conflict-and-Migra-
tion.pdf (accessed on 27 February 2022).

Bozorg-Haddad, O.; Zolghadr-Asli, B.; Sarzaeim, P.; Aboutalebi, M.; Chu, X.; Loaiciga, H.A. Evaluation of water shortage crisis
in the Middle East and possible remedies. ]. Water Supply Res. Technol. -AQUA 2020, 69, 85-98. Available online:
https://drive.google.com/file/d/13t_4GHxLuzl7S-bgR9x3CEtYd4_5v2pl/view (accessed on 3 March 2022).

Waha, K.; Krummenauer, L.; Adams, S.; Aich, V.; Baarsch, F.; Coumou, D.; Fader, M.; Hoff, H.; Jobbins, G.; Marcus, R.; et al.
Climate change impacts in the Middle East and Northern Africa (MENA) region and their implications for vulnerable popula-
tion groups. Reg. Environ. Chang. 2017, 17, 1623-1638. Available online: https://link.springer.com/article/10.1007/s10113-017-
1144-2 (accessed on 24 January 2022).

Tramblay, Y.; Koutroulis, A.; Samaniego, L.; Vicente-Serrano, S.M.; Volaire, F.; Boone, A.; Le Page, M.; Llasat, M.C.; Albergel,
C.; Burak, S.; et al. Challenges for drought assessment in the Mediterranean region under future climate scenarios. Earth-Science
Reviews. 2020, 210, 103348. https://doi.org/10.1016/j.earscirev.2020.103348. (accessed on 12 March 2022)

Varela, R.; Rodriguez-Diaz, L.; Barriopedro, D.; de Castro, M.; Costoya, X.; Garcia-Herrera, R.; Gémez-Gesteira, M. Projected
changes in the season of hot days in the Middle East and North Africa. Int. ]. Climatol. 2021, 42, 2195-2207.
https://doi.org/10.1002/joc.7360. (accessed on 13 January 2022)

Conker, A.; Hussein, H. Hydropolitics and issue-linkage along the Orontes River Basin: An analysis of the Lebanon-Syria, and
Syria-Turkey hydro political relations. Int. Environ. Agreem. Politics Law Econ. 2020, 20, 103-121. Available online:
https://link.springer.com/article/10.1007/s10784-019-09462-7 (accessed on 27 January 2022).

Salameh, M.T.B.; Alraggad, M.; Harahsheh, S.T. The water crisis and the conflict in the Middle East. Sustain. Water Resour.
Manag. 2021, 7, 1-14. https://doi.org/10.1007/s40899-021-00549-1. (accessed on 2 March 2022)

Awadh, S.M.; Al-Mimar, H.; Yaseen, Z.M. Groundwater availability and water demand sustainability over the upper mega
aquifers of the Arabian Peninsula and the west region of Iraq. Environ. Dev. Sustain. 2021, 23, 1-21.
https://doi.org/10.1007/s10668-019-00578-z. (accessed on 14 February 2022)

Giordano, G.; Riittinger, L. Climate-Fragility Risk Brief: Jordan, Palestine, and Israel. The Climate Security Expert Network.
2021. Available online: https://old.ecopeaceme.org/wp-content/uploads/2021/09/Climate-Fragility-Risk-Brief-Jordan-Palestine-
and-Israel.pdf (accessed on).

Nishikida, A. The Israeli-Palestinian Water Conflict, Impact of the Technology and Climate Change. UTokyo, Institute for Fu-
ture Initiatives (IFI), SDGs Collaborative Research Unit JSPS Grant Research Project “The Nexus of International Politics in
Climate Change and Water Resource, from the Perspective of Security Studies and SDGs” FY2020 Working Paper Series. 2021.
Available online: https://ifi.u-tokyo.ac.jp/en/wp-content/uploads/2021/05/sdgs_wp_2020_nishikida_en.pdf (accessed on 22 Feb-
ruary 2022).

Lazarou, L. Water in the Israeli-Palestinian Conflict. European Parliamentary Research Service (EPRS). European Parliament.
Water in the Israeli-Palestinian  Conflict. = 2016.  Available  Online:  http://www.europarl.europa.eu/Reg-
Data/etudes/BRIE/2016/573916/EPRS_BRI%282016%29573916_EN.pdf (accessed on 23 February 2022).



Water 2022, 14, 3418 23 of 25

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Krampe, E. Syria, Palestine, and Jordan: Case Studies in Water Scarcity, Conflict, and Migration. Maneto Undergrad. Res. ]. 2020,
3. https://doi.org/10.15367/m:turj.v3il1.317. (accessed on 22 February 2022).

Rossi, J. The Successful Resolution to the Jordan River Transboundary Water Dispute. The Undergraduate Journal of Near and
Middle Eastern Civilizations 2020, 26-37. Available online: https://jps.library.utoronto.ca/index.php/nmcjournal/arti-
cle/view/33608/26518 (accessed on 27 January 2022).

Talozi, S.; Altz-Stamm, A.; Hussein, H.; Reich, P. What constitutes an equitable water share? A reassessment of equitable ap-
portionment in the Jordan-Israel water agreement 25 years later. Water Policy 2019, 21, 911-933. Available online: https://iwap-
online.com/wp/article/21/5/911/67699/What-constitutes-an-equitable-water-share-A (accessed on 7 February 2022).

Brooks, D.B.; Trottier, J.; Giordano, G. Transboundary Water Issues in Israel, Palestine, and the Jordan River Basin: An Over-
view. 2019. Available online: https://link.springer.com/book/10.1007/978-981-15-0252-1 (accessed on 20 January 2022).
UNHCHR. The Allocation of Water Resources in the OPT, Including East Jerusalem —Report of the United Nations High Com-
missioner for Human Rights (Advance Unedited Version) (A/HRC/48/43). Reports of the United Nations High Commissioner
for Human Rights and reports of the Office of the High Commissioner and the Secretary-General. 2021. Available online:
https://www.ohchr.org/en/hr-bodies/hrc/regular-sessions/session48/list-reports (accessed on 27 January 2022).

Jebreen, H.; Wohnlich, S.; Banning, A.; Wisotzky, F.; Niedermayr, A.; Ghanem, M. Recharge, geochemical processes and water
quality in karst aquifers: Central West Bank, Palestine. Environ. Earth Sci. 2018, 77, 261. Available online:
https://link.springer.com/article/10.1007/s12665-018-7440-4#citeas (accessed on 12 March 2022).

Salem, H.S.; Yihdego, Y.; Muhammed, H.H. The status of freshwater and reused treated wastewater for agricultural irrigation
in the Occupied Palestinian Territories. ]. Water Health 2021, 19, 120-158. Available Online: https://iwaponline.com/jwh/arti-
cle/19/1/120/78664/The-status-of-freshwater-and-reused-treated (accessed on 26 January 2022).

Rudolph, M,; Kurian, R. Hydro-Hegemony, Water Governance, and Water Security: Palestinians under Israeli Occupation in
the Jordan Valley, West Bank. Water Altern. 2022, 15, 73-92. Available online: https://www.water-alternatives.org/index.php/all-
doc/articles/vol15/v15issuel/654-al5-1-5/file (accessed on 6 February 2022).

Qawasmeh, F. The Israeli Colonial Project in the West Bank and Jerusalem. Vision Center for Political Development. 2020.
Available online: https://vision-pd.org/en/archives/509905 (accessed on 21 August 2022).

Hussein, H. Yarmouk, Jordan, and Disi basins: Examining the impact of the discourse of water scarcity in Jordan on trans-
boundary water governance. Mediterr. Politics 2019, 24, 269-289, Available online:
https://www.tandfonline.com/doi/full/10.1080/13629395.2017.1418941 (accessed on 23 January 2022).

Khoshnood, A. No risk of international water wars: The case of the Jordan River Basin. World Water Policy 2021, 7, 194-208.
https://doi.org/10.1002/wwp2.12062. (accessed on 3 March 2022).

Namrouqa, H. Jordan Signs a Deal with Palestine, and Israel to Implement Phase Ithe of the Red-Dead Project. The Jordan
Times. 2013. Available online: http://www jordantimes.com/news/local/water-ministry-extends-deadline-red-dead-first-phase-
proposals (accessed on5 March 2022).

Al-Jazeera America. ‘Historic’ Water Deal Signed by Israel, Jordan and Palestinians. 9 December 2013. Available online:
http://america.aljazeera.com/articles/2013/12/9/dead-sea-read-seajordanisraelpalestinians.html (accessed on 5 March 2022).
Mizyed, N. Climate Change Challenges to Groundwater Resources: Palestine as a Case Study. J. Water Resour. Prot. 2018, 10,
215. Available online: https://www.scirp.org/journal/PaperInformation.aspx?PaperID=82796&#abstract (accessed on 1 March
2022).

Spreadborough, N. From the River to the Sea: Water Conflict and International Law in Israel and Palestine. Wis. Int’l L] 2022,
39, 459. Available online: https://ssrn.com/abstract=3836975 or http://dx.doi.org/10.2139/ssrn.3836975 (accessed on 12 February
2022).

Zeitoun, M.; Abdallah, C.; Dajani, M.; Khresat, S.E.; Elaydi, H.; Alfarra, A. The Yarmouk tributary to the Jordan River I: Agree-
ments impeding equitable transboundary water arrangements. Water Altern. 2019, 12, 1064-1094. Available online:
https://www.water-alternatives.org/index.php/alldoc/articles/vol12/v12issue3/555-a12-3-11/file (accessed on 2 February 2022).
Casas, N.M.; AbuMezied, A.; Sterrett, C.L. Climate Change, Agriculture and Gender in Gaza: Assessing the Implications of the
Climate Crisis for Smallholder Farming and Gender within Olive and Grape Value Chains in Gaza. 2020. Available online:
https://oxfamilibrary.openrepository.com/handle/10546/621024 (accessed on 27 February 2022).

Schwind, K.K. Restructuring the Israeli-Palestinian Joint Water Committee. Ph.D. Thesis, Massachusetts Institute of Technol-
ogy. 2019/ Cambridge, Massachusetts. Available Online: file:///C:/Users/Amal%20Sarsour/Dropbox%?20(Personal)/PC/Down-
loads/1140073143-MIT.pdf (accessed on 13 August 2022).

Palaskas, E.; Linguistico, E.; Chellini, D.S. Human Rights & Climate Change: Environmental Migration and the Role of
UNESCO. 2020. Available online: http://www.centrounescofi.it/wp-content/uploads/2020/10/IT_Vangelis-Environmental_Mi-
gration_Unesco.pdf (accessed on 1 March 2022).

Jarrar, S. "No Justice, No Adaptation: The politics of climate change adaptation in Palestine". In La Balsa de Piedra: Revista de
Teoria y Geoestrategia Iberoamericana y Mediterrdnea Spain /; 2015; ISSN-e 2255-047X, N°. 10 (enero-marzo). Available online:
https://dialnet.unirioja.es/servlet/articulo?codigo=4905259 (accessed on 3 March 2022).

Jordanovska, S.; Jovovic, Z.; Andjelkovic, V. Potential of Wild Species in the Scenario of Climate Change. In Rediscovery of Genetic
and Genomic Resources for Future Food Security; Springer, Singapore. 2020; pp. 263-301. Available online:
https://link.springer.com/chapter/10.1007/978-981-15-0156-2_10 (accessed on 4 March 2022).



Water 2022, 14, 3418 24 of 25

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Sarhan, S. Health Perception of the Palestinian Farmers within a Water Scarcity and Water Conflict Context. Master’s Thesis,
2022. Linnaeus University, Faculty of Health and Life Sciences, Department of Health and Caring Sciences. / Sweden. Available
Online: https://www.diva-portal.org/smash/get/diva2:1678708/FULLTEXTO2 (accessed on 27 February 2022).

UNCTAD. Fifty Years of Occupation Have Driven the Palestinian Economy into de-Development and Poverty. 2017. Available
online: https://unctad.org/press-material/fifty-years-occupation-have-driven-palestinian-economy-de-development-and-pov-
erty (accessed on 16 March 2022).

Abuzir, Y.; Awad, W.; Khdair, M. Web-Based Market Information System for Farmers in Palestine. Palestinian Journal of Tech-
nology and Applied Sciences (PJTAS). 2022. Available Online: https://journals.qou.edu/index.php/PJTAS (accessed on 4 March
2022).

Sellers, S.; Ebi, K.L.; Hess, J. Climate change, human health, and social stability: Addressing interlinkages. Environ. Health Per-
spect. 2019, 127, 045002. https://doi.org/10.1289/EHP4534. (accessed on 16 March 2022).

Eldar, A. Coronavirus Oblivious to Israeli, Palestinian Borders. Al-Monitor. 2020. Available online: https://www.al-moni-
tor.com/pulse/originals/2020/03/israel-cogat-coronavirus-crossborder-cooperation-environment.html (accessed on 27 February
2022).

Intrasco, D. Climate Change is the Greatest Threat to Human Health in History. Health Affairs. 2018. Available online:
https://www-healthaffairs-org.eul.proxy.openathens.net/do/10.1377/hblog20181218.278288/full/ (accessed on 27 February
2022).

Ogu, .M. Eco-Violence: A Threat to Global Health. Ethics Biol. Eng. Med. Int. ]. 2020, 11. Available online: https://www.dlbe-
gellhouse.com/journals/6ed509641{7324e6,64ec2ae608c7739f,0dc0398158c3711e.html (accessed on 22 February 2022).

Salem, H. No sustainable development in the lack of environmental justice. Environ. Justice 2019, 12, 140-157.
https://doi.org/10.1089/env.2018.0040. Available online: https://www liebertpub.com/d0i/10.1089/env.2018.0040 (accessed on 22
February 2022).

Weinthal, E.; Sowers, J. Targeting infrastructure and livelihoods in the West Bank and Gaza. Int. Aff. 2019, 95, 319-340. Available
online: https://academic.oup.com/ia/article/95/2/319/5315699?login=true (accessed on 6 February 2022).

Ballasiotes, A.D. Mapping Untreated and Semi-treated Wastewater Effluent off the Coast of Gaza with Sentinel-1 Time Series
Data. Master’s Thesis, Oregon State University/ Northeast Oklahoma- United States, 2020. Available online: https://ir.library.or-
egonstate.edu/concern/graduate_thesis_or_dissertations/v692td70s (accessed on 1é March 2022).

Abuzerr, S. The Impact of Environmental Pollution on Public Health in Light of the COVID-19 Pandemic in Fragile and Conflict
Settings: Reflections from the Gaza Strip. Palestine PF in Cooperation with Heinrich B&ll Stiftung. 2020. Available online:
https://ps.boell.org/sites/default/files/2021-02/1a.%20Tech.%20Paper_EN_Environmental %20Pollu-
tion%2C%20Health%20%26%20COVID-19.pdf (accessed on) 4 March 2022).

Agha, Z. Climate Change, the Occupation, and a Vulnerable Palestine. Al Shabaka. 2019. Available online: https://al-sha-
baka.org/briefs/climate-change-the-occupation-and-a-vulnerable-palestine/ (accessed on 26 January 2022).
Stamatopoulou-Robbins, S. Waste Siege. In Waste Siege; Stanford University Press/ United States: 2019. Available online:
https://www.degruyter.com/document/doi/10.1515/9781503610903/html (accessed on 27 February 2022).

Nour, R.; Al-Saidi, M. Regulation Reform Process and Perception in the Palestinian Water Sector. Water Int. 2018, 43, 908-925.
Available Online: https://www.tandfonline.com/doi/abs/10.1080/02508060.2018.1490863 (accessed on 26 January 2022).
UNDP/PAPP. Climate Change Adaptation Strategy and Programme of Action for the Occupied Palestinian Territory. United
Nations Development Programme, Programme of Assistance to the Palestinian People. Jerusalem. 2010. Available online:
https://eprints.Ise.ac.uk/30777/1/PA-UNDP_climate_change.pdf (accessed on 4 February 2022).

UNESCO i-WSSM. Water Security and the Sustainable Development Goals. Global Water Security Issues (GWSI) Case Studies,
UNESCO i-WSSM, Daejeon. 2019. Available online: https://unesdoc.unesco.org/ark:/48223/pf0000367904?3=null&queryIld=N-
EXPLORE-f4c01631-dfb4-4b7c-b875-e429365e5f8¢c (accessed on 26 January 2022).

PVNR. Palestinian National Voluntary Review on The Implementation of the 2030 Agenda. 2018. Available Online: https://un-
stats.un.org/capacity-development/UNSD-FCDO/palestine/ (accessed on 14 August 2022).

Triulzi, U. An Overview of the Changed EU-MENA Economic Landscape: From Cooperation to Migration. In States, Actors
and Geopolitical Drivers in the Mediterranean. Palgrave Macmillan; Corrao, F.M., Redaelli, R., Eds.; Cham, Switzerland, 2021.
https://doi.org/10.1007/978-3-030-69000-7_3.

Mason, M.; Zeitoun, M.; El Sheikh, R. Conflict and social vulnerability to climate change: Lessons from Gaza, Climate and
Development. Taylor Fr. 2011, 4, 285-297. Available Online: http://dx.doi.org/10.1080/17565529.2011.618386.

Palestinian Central Bureau of Statistics. Sustainable Development Indicators Database PCBS (2020). Available Online:
https://pcbs.gov.ps/SDGs.aspx?pageld=6 (accessed on 13 January 2022).

UNEP. The state of Environment and Outlook Report for the Occupied Palestinian Territory. 2020. Available online:
https://ceobs.org/wp-content/uploads/2020/06/SEORP.pdf (accessed on 16 March 2022).

Abescat, C.A. European Union Policy towards the Wash Crisis of the Gaza Strip. Sine Qua Non. 2019. Available Online:
https://www.sinequanon-eu.com/wp-content/uploads/2019/10/European-Union-Policy-Towards-the-WASH-Crisis-in-the-
Gaza-Strip.pdf (accessed on 14 March 2022).

European Commission (EU). Hope for Gaza: EU Creates Broad International Coalition to Provide Drinking Water to 2 Million
People in Gaza. Press Release, Brussels, 20 March 2018. Available online: https://ec.europa.eu/commission/presscorner/de-
tail/en/IP_18_2081 (accessed on 22 February 2022).



Water 2022, 14, 3418 25 of 25

87. Joronen, M.; Griffiths, M. Ungovernability and ungovernable life in Palestine. Political Geogr. 2022, 98, 102734. Available online:
https://www.sciencedirect.com/science/article/pii/S0962629822001482 (accessed on 23 February 2022).

88. Mason, M.; Zeitoun, M.; Mimi, Z. Compounding Vulnerability: Impacts of Climate Change on Palestinians in Gaza and the
West Bank. J. Palest. Stud. 2012, 41, 38-53. Available Online: http://eprints.lse.ac.uk/44808/1/__lse.ac.uk_storage_LIBRARY_Sec-
ondary_libfile_shared_repository_Content_Mason,M_Compounding%20vulnerability_Mason_Compounding%20vulnerabil-
ity_2014.pdf (accessed on 13 January 2022).

89. Smithers, R.; Harrison, M.; Mimi, Z.; Hardan, K.; Abdelall, S.; Hasan, A. National Adaptation Plan to Climate Changes (NAP).
2016. Available Online: file:///C:/Users/Amal%20Sarsour/Dropbox%20(Personal)/PC/Downloads/initial_national_communica-
tion_report__state_of_palestine.pdf (accessed on 4 March 2022).



