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Water and climate security:
The human impact of disrupted systems

Rapid climate change is causing weather
extremes in every region of the world. The
global water cycle is now experiencing a
structural change not seen since the last Ice
Age, leaving human systems struggling to
adapt and respond. Some events will have
noticeable consequences in the short term,
such as increased flooding from changing
precipitation patterns. Others will be more
long term, such as the desertification of
cropland. All will have major implications for
future human security.

Rapid climate changes are creating
significant challenges for communities

who are struggling to adapt and

respond. Water security is central to
climate security.

A comprehensive vision of how climate
change could impact human security
can be seen through seven climate-
fragility risks.

Women and girls are disproportionally
vulnerable to the impacts of

climate change due to their roles in
providing for domestic food, water and
energy needs.

Future investments in water security
can blunt the impact of water-related
disasters and crises. Eight action areas
are presented that consider the highly
integrated nature of the seven risks.

Breaking down water and climate security

We can view climate security as climatic stressors that amplify existing
risks in society and influence the security of humans, ecosystems,
economies, infrastructure and societies. In that sense, climate security is
directly connected to water security defined as the ability of a population
to safeguard sustainable access to adequate quantities of acceptable
quality water.

If global warming reaches 2°C above pre-industrial levels, approximately 15%
of the world’s population will experience severe decreases in available water
resources. Additionally, the number of people living under absolute water
scarcity (<500 m?per capita per year) will increase by 40%. Degradation

of both built and natural water storage is exacerbating the problem. It is
estimated that since 1971 some 27,079 m?* of water storage volume globally
has been lost as a consequence of degradation of lakes, wetlands and soil,
and sedimentation of reservoirs, as well as groundwater over-abstraction
(McCartney et al. 2022).

Significant shifts in the water cycle will leave more people exposed to
catastrophic events. Droughts, floods and extreme precipitation will take
lives, both human and animal, while killing crops, reducing biodiversity
and destroying infrastructure (IPCC 2021). This will unsettle global

trading systems and cause prices of staples - such as maize, wheat and
rice - to rise. Typical responses to these impacts such as substitution

and diversification could also fail (Adams et al. 2021). And it is likely that
changing weather patterns will heighten the spread of human diseases such
as malaria (IPCC 2021). Interventions to enhance water availability may also
enhance malaria risks and this needs to be considered in water resource
planning and management (Lautze et al. 2016; Kibret et al. 2015).
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Rainwater conservation in an underground tank near Chilhar, Tharparkar, Sindh, Pakistan
(photo: Muhammad Usman Ghani/IWMI).



The impacts on individual security will reverberate within
economies and social structures, fracturing societies and
exacerbating community fragility, with a combination of
“exposure to risks and insufficient coping capacity of the
state, system, and/or communities to manage, absorb, and
mitigate those risks” (OECD 2020). In short, climate change
is a major risk multiplier at many levels from global system to
individual household, challenging existing resource governance
systems, further threatening human security and demanding
of governments and societies major new forms of resilience
building (IWMI 2020a).

Climate security manifested through water

To provide a more comprehensive vision of how climate change
could impact human security, we use the seven climate-
fragility risks identified in the G7-commissioned report A New
Climate for Peace: Taking Action on Climate and Fragility Risks
(Riittinger et al. 2015).

The Ganges River near Kanpur, India (photo: Neil Palmer/IWMI).

Local resource competition: The increased intensity and
frequency of heatwaves, heavy rain and drought will put further
constraints on limited natural resources, specifically water and
arable land. Drought and floods will become more frequent and
severe while water quality will reduce due to salination and
other forms of contamination. This will increase competition
between user groups, such as farmers and pastoralists, and
could lead to instability or even localized violent conflict
(Borgomeo et al. 2021; Snorek et al. 2014).
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Drinking water from an artesian water source that is installed in fish ponds in
Nepal (photo: Nabin Baral/IWMI).

Livelihood insecurity and migration: Changing temperatures,
water availability and water quality will deeply affect key
income streams derived from natural resources by pastoralists,
fishers and farmers. This will impact the world’s poorest and
may serve as the tipping point for outmigration or a resort

to more precarious sources of income. Slower-onset climate
impacts such as multi-year droughts, sea-level rise and coastal
erosion could force 216 million people to migrate within their
regions by 2050 (Clement et al. 2021). Climate-linked migration
will put pressure on public services and physical infrastructure
both in home and destination communities. This could lead

to an increase in tensions between host communities and
migrants. Political groups could leverage the impact of climate
events to boost support, where alternative livelihoods are not
easily available, possibly leading to a growth in conflict between
communities (USAID 2021; King 2015).

Women helping to get fish out from boats at Volta Lake, Ghana (photo: Nana
Kofi Acquah/IWMI).

Extreme weather events and disasters: Between 2001 and
2018, water-related disasters (floods, storms, landslides and
droughts) caused over 300,000 fatalities and approximately
USD 1.7 trillion in economic damages (Lee et al. 2020; CRED

and UNDRR 2020). The Sixth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC) notes that
climate change will contribute to increasing the occurrence

of “some extreme events unprecedented in the observational
record.” And in extreme heat, under extraordinarily dry conditions,
fire weather seasons will lengthen and intensify (IPCC 2021).

Volatile food prices and provision: Weather extremes will affect
the timing and amount of food that is produced as heat and
water scarcity impact crop yields. Rising food prices, unstable
power production and water scarcity can lead to social protest
and political conflict. Already, 75% of the world’s crops are
grown in water-stressed areas (WWF 2021). In places such

as the Middle East and North Africa (MENA) region, reliance

on food imports will grow even further as water scarcity and
warmer temperatures reduce crop yields, populations continue
to grow and consumption habits change. Thus, agricultural
water management needs to be designed within a wider
systems approach (Uhlenbrook et al. 2022).

Transboundary water management: Worldwide, 153 countries
share 286 river basins and 592 aquifers (UN-Water 2019). Rivers
are especially important as 25% of the world’s food is produced

Children bathing and playing around in a canal near Gujarat, India
(photo: Hamish John Appleby/IWMI).
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on cropland irrigated by river water (WWF 2021). Management
of international rivers in some regions will grow more complex
as changes to glacial and snow melt, as well as more intense
but unpredictable rainfall, affect flow regimes downstream.
Transboundary waters can be a source of cooperation, but as
demand grows and climate change impacts system volatility
and predictability, cooperative management and prevention of
conflict will become harder.

Sea-level rise and coastal degradation: Global mean sea level

will continue to rise for centuries, even if some climate targets S e >

are met. Extreme sea level events, which used to occur once A farmer pumping groundwater for irrigation near Cairo, Egpyt (photo:

per century, are projected to become annual events (IPCC Hamish John Appleby/IWMI).

2021). By 2050, more than 800 million people living in over 570

low-lying coastal cities will face a projected rise of at least 0.5 (IPCC 2021). This becomes a form of “maladaptation” where

meters, which threatens their viability. This in turn could lead increased demand from one sector as an adaptation measure

to social and livelihood disruption, displacement and long-term will draw limited resources away from other uses (Saghir et

migration (C4o0 Cities 2021). Saltwater intrusion affects water al. 2020; UNESCO and UN-Water 2020; IPCC 2021). This can

quality and quantity for coastal cities, river deltas and small include over-abstraction of groundwater to compensate for more

island developing nations (UN-Water 2019; WWF 2021). irregular rainfall. Failing to adjust adequately or appropriately
to the situation may not only negatively impact the environment

Unintended effects of climate policies: Societies have but could have adverse effects on social systems. Adaptation

developed a variety of strategies to build resilience in the face investments therefore need to work to mitigate both the

of water scarcity, but these may also increase vulnerability environmental and social impacts they may contribute to.

Women and girls are disproportionally vulnerable to the impacts of climate change due to their often-assigned roles
in providing for domestic food, water and energy needs. This can deepen and exacerbate existing gender inequalities
(Smith et al. 2021; Harper and Vinke 2020).

Women and children frequently supply water for household drinking and agricultural needs. This
takes considerable time and energy, particularly when water is scarce, reducing time for other activities including
education and recreation, deepening gender inequalities and affecting child development. The increased frequency
and intensity of water disasters can be especially dangerous for women and children who are almost 14 times more
likely to die as they are less likely to receive early warnings or have the resources to escape in time (UNESCO and
UN-Water 2020).

With less food available in households, unequal food distribution amongst family members can occur,
affecting nutritional outcomes for women and children. These food hierarchies can result in women and children
taking in fewer calories, and other nutrients, affecting their nutrition (White et al. 2021). This can have long-term
intergenerational implications.

Increased precipitation, reduced water quality and rising temperatures may increase the
prevalence of infectious diseases, increasing the care-giving burden on women and girls, in particular. This will limit the
time they have to generate income and attend school, which, in combination with rising medical costs, can heighten
risks of impoverishment, thereby establishing potential spirals of decline in household health.

As water scarcity and travel times to access water increase, women and girls may become targets
of violence. Rates of domestic and sexual violence typically rise after disasters (UNESCO and UN-Water 2020; Gevers et
al. 2020; Gender-Based Violence Area of Responsibility Helpdesk 2021).

Known as “trapped” populations, women may be left behind and unable to participate
in outmigration due to lack of resources or freedom. This can expose them to new layers of physical and institutional
risk (Harper and Vinke 2020). Women are also more vulnerable to climate shocks because their access to revenue-
generating opportunities, markets, financial services and social safety nets can be more constrained than men’s. For
example, women often lack the deeds or titles to the land they farm, so they may be unable to apply for loans in the
absence of male household members.
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Building resilience through water

Future investments in water security will help to blunt the
impact of water-related disasters and crises, preventing
communities from further fragility. Interventions will need

to consider the highly integrated nature of the seven risks
identified above, so mitigation efforts will need to adopt a
systems perspective and be aware of contextual complexity.
Management structures and governance institutions will need
to be responsive and ready to adapt, identifying and scaling
solutions as they emerge.

More coordinated planning along the humanitarian-
development-peacebuilding spectrum will include crisis
response mechanisms and long-term investment strategies

that are strategically and inclusively designed to build
resilience, prevent conflict and promote social cohesion. For
these investments to be effective in the long term, governance
capacities require strengthening, so key institutions can monitor
risks, mitigate impacts and respond to crises.

Action areas

Invest in water and climate resilience to save on disaster
responses: Only 5% of global climate finance - roughly USD

30 billion/year - is currently allocated for adapting to climate
change (Mason et al. 2020). Investments in climate resilience
can help achieve effective poverty reduction and social equity.
Adaptation lessens future vulnerability while fostering current
gains. Dollar for dollar, climate adaptation delivers higher
returns than traditional financial investments at between two
and 10 times the original cost. A USD 1.8 trillion investment

in five areas - early-warning systems, climate-resilient
infrastructure, improved dryland agricultural crop production,
global mangrove protection and water security - could generate
USD 7.1 trillion in total net benefits by 2050 (Saghir et al.

2020). In 2020, losses from disasters exceeded USD 244 billion
globally, which already surpassed the average of the 21* century
and is only likely to increase as disasters worsen under climate
change (Gevorgyan 2021). We need to reconsider the balance
of investments in disaster response versus long-term resilience
in a way that will protect vulnerable populations far into

the future.

Prioritize adaptation in infrastructure services: Each year,
disruptions to physical infrastructure - up to 70% of which
can be caused by natural hazards - cost households and firms
in low- and middle-income countries between USD 391 and
USD 647 billion dollars (Hallegatte et al. 2019). We need to
take steps to adequately update and adapt water supply and
sanitation services, energy production, flood protection, water
storage and irrigation schemes ahead of climate impacts.

This will be crucial so that communities can more effectively
absorb shocks, respond to crises, and continue to adapt and
scale over time as new climate trends evolve. Strategies need
to consider demographic change, including population growth
and human mobility, which will shift the concentration and
increase the demand for resources. Infrastructure promoting
alternative water sources will become more critical in the
context of growing scarcity. For every dollar of investment
made now, communities will see four dollars in benefit
(Hallegatte et al. 2019).

A woman watering plants in India (photo: Hamish John Appleby/IWMI).

Scale-up use of non-conventional water technologies: We
need to make further investments in non-conventional water
technologies such as wastewater treatment, water reuse and
desalination. Globally, informal and unsafe wastewater use in
agriculture is taking place on 29.3 Mha as estimated by IWMI
(Thebo et al. 2017). We need to support the trajectory to safe
reuse which is so far only happening on about 1 Mha worldwide
(Drechsel et al. 2022a). Water stress is a reason not only to
improve current wastewater management, but to develop
better water reuse programs, which will increase water quantity
and quality. For example, in Morocco, better groundwater
management through wastewater reuse, seawater desalination
and the replenishment of aquifers can restore groundwater
deficits (Saghir et al. 2020). Though expensive, desalination

is a useful method for ensuring water security for coastal
communities in water-insecure countries which can afford to do
so. Another opportunity, studied by IWMI in Spain, Mexico, and
Iran, is wastewater-freshwater swaps between urban and rural
areas (Drechsel et al. 2022b).

Invest in nature-based adaptation: Nature-based adaptation -
including land restoration, reforestation, wetland rejuvenation
and mangrove cultivation - can help improve water
management in a changing system. Wetland restoration can

in some places improve flood management and groundwater
recharge especially when incorporated into gray infrastructure
“sponge cities” (Ortinez et al. 2018), more able to absorb
extreme flows. For small island developing states, planting and
cultivating mangrove forests has successfully prevented some
coastal erosion (Saghir et al. 2020). Nature-based adaptation
projects may also have the dual benefit of creating employment
opportunities while improving water quality and quantity
(Lieuw-Kie-Song and Pérez-Cirera 2020).

Develop and deploy early warning systems and response
strategies: Innovative technologies such as flood- and
drought-early warning systems will prepare communities,
water and agriculture service providers, and governments to
anticipate, adapt and respond to extreme events. For example,
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the MENAdrought project, led by the International Water
Management Institute (IWMI), has developed a map-based
monitoring system using an enhanced Composite Drought
Index (eCDI) which captures multiple indicators and can detect
drought early in both irrigated and rain-fed farming systems
(IWMI 2021b, 2021c, 2021d). Financial remediation tools, such
as insurance, are a growing pillar of strategies for protection
and adaptation to natural hazards. Multi-peril Crop Insurance
(MPCI), which can include both flood and drought insurance for
agricultural losses, incentivizes farmers to engage and invest in
risk mitigation measures while reducing the pressure that crop
losses can place on the public (Amarnath et al. 2021).

Empower local populations with technology and knowledge:
For adaptation and resilience efforts to be truly effective,
however, they need community-level action and leadership

to be scaled for long-term application and focus explicitly on
reducing poverty. To accomplish this, financing needs to be
made increasingly available to poor and rural communities,
climate information needs to be more accessible and locally
available, and the training and hardware for technological
solutions must be distributed more widely (Mfitumukiza et al.
2020). Empowering smallholder farmers with the knowledge
and access to implement adaptation measures will ensure
greater community resilience, and also provide for a better
quality of life. These measures can include access to solar-
powered, micro-irrigation systems which can increase farm
incomes by five to 10 times while reducing water usage by up
to 90%, and phone apps which provide information specific to
a farmer’s plot and crop including geo-specific weather data
(WMO 2020; IWMI 2020b, 2021a).

A farmer picking grapes at the Abu Kishik Farm in Mafraq, Jordan
(photo: Seersa Abaza/IWMI).
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Ensure resilience building efforts are inclusive and
transformative: The climate emergency is also a poverty
emergency. If we do not act fast, an additional 35-122 million
people could be in extreme poverty by 2030. In October 2021,
the World Food Programme stated that drought and possible
famine in Madagascar could be the first to be caused directly
by climate change (UN 2021). A recent study shows that the
droughts of Madagascar have exacerbated existing fragility,
especially poverty (Harrington et al. 2021). Resilience building
must include poverty reduction and involve women and
minorities in creating a more collaborative governance model
(Mfitumukiza et al. 2020). More equitably distributed benefits
through more inclusive interventions can help promote social
cohesion at different levels, build trust, promote collaboration
and counter fragility.

Prioritize cooperation and environmental peacebuilding:
Cooperation through holistic adaptation efforts can build
networks of experts, civilians and politicians at the local,
national and regional levels, who can upon a rich combination
of local indigenous and technical scientific knowledge to allow
more coherence and sustainability in adapting to climate
change. Working together to address climate risks can mitigate
grievances and conflict, reduce fragility, promote stability and
foster peacebuilding.

Conclusion
Climate change will pose security risks for all of humanity.

The need for international cooperation has never been
greater. From floods and droughts, to increased forest

A man adjusting a newly introduced modern sprinkler system on a farm near
Cairo, Egypt (photo: Hamish John Appleby/IWMI).




fires and sea-level rise, changes in water systems will pose Water security is central to climate security - and both lie at the

threats to everyone’s well-being. Preserving water quality heart of human security. As the water systems supporting our
and availability by investing in water infrastructure, nature- societies, economies and ecosystems begin to reach dangerous
based solutions, early warning and non-conventional water levels of disruption, we must respond with actions that are
technologies can support future water security and promote coherent and coordinated, rooted in achieving key United Nations
social cohesion. Sustainable Development Goal (SDG) targets on poverty, food and

water security, and that build long-term climate resilience.

References

Adams, K.M.; Benzie, M.; Croft, S.; Sadowski, S. 2021. Climate change, trade, and global food security: A global assessment of
transboundary climate risks in agricultural commodity flows. Stockholm: Stockholm Environment Institute.
http://doi.org/10.51414/s€i2021.009

Amarnath, G.; Malik, R.P.S.; Taron, A. 2021. Scaling up Index-Based Flood Insurance (IBFI) for agricultural resilience and flood-
proofing livelihoods in developing countries. Colombo, Sri Lanka: International Water Management Institute (IWMI). 68p. (IWMI
Research Report 180). https://doi.org/10.5337/2021.213

Borgomeo, E.; Jagerskog, A.; Zaveri, E.; Russ, J.; Khan, A.; Damania, R. 2021. Ebb and flow, Volume 2: Water in the shadow of
conflict in the Middle East and North Africa. Washington, DC: World Bank. http://hdl.handle.net/10986/36090

C4o0 Cities. 2021. Staying afloat: The urban response to sea level rise. https://www.c40.0rg/what-we-do/scaling-up-climate-action/
adaptation-water/the-future-we-dont-want/sea-level-rise/

CRED (Centre for Research on the Epidemiology of Disasters); UNDRR (United Nations Office for Disaster Risk Reduction). 2020. The
human cost of disasters: An overview of the last 20 years (2000-2019). Brussels, Belgium: Centre for Research on the Epidemiology
of Disasters (CRED); Geneva, Switzerland: United Nations Office for Disaster Risk Reduction (UNDRR). https://reliefweb.int/report/
world/human-cost-disasters-overview-last-20-years-2000-2019

Clement, V.; Rigaud, K.K.; de Sherbinin, A.; Jones, B.; Adamo, S.; Schewe, J.; Sadig, N.; Shabahat, E. 2021. Groundswell part 2:
Acting on internal climate migration. Washington, DC: The World Bank. http://hdl.handle.net/10986/36248

Drechsel, P.; Qadir, M.; Galibourg, D. 2022a. The WHO Guidelines for Safe Wastewater Use in Agriculture: A Review of
Implementation Challenges and Possible Solutions in the Global South. Water 2022, 14, 864. https://doi.org/10.3390/W14060864

Drechsel, P.; Qadir, M.; Baumann, J. 2022b. Water reuse to free up freshwater for higher-value use and increase climate resilience
and water productivity. Irrigation and Drainage, 1-10. https://onlinelibrary.wiley.com/doi/10.1002/ird.2694

Gender-Based Violence Area of Responsibility Helpdesk. 2021. Climate change and gender-based violence: What are the links?
Geneva: Gender-Based Violence Area of Responsibility. https://gbvaor.net/node/976

Gevers, A.; Musuya, T.; Bukuluki, P. 2020. Why climate change fuels violence against women. United Nations Development
Programme (UNDP) Blog, January 28, 2020. https://www.undp.org/blog/why-climate-change-fuels-violence-against-women

Gevorgyan, S. 2021. Economic impact of natural disasters in 2020. United Nations Office for Disaster Risk Reduction (UNDRR) News,
August 17, 2021. https://www.preventionweb.net/news/economic-impact-natural-disasters-2020

Hallegatte, S.; Rentschler, J.; Rozenberg, J. 2019. Lifelines: The resilient infrastructure opportunity. Washington, DC: World Bank.
http://hdl.handle.net/10986/31805

Harper, A.; Vinke, H. 2020. Gender, displacement and climate change. Fact sheet. Geneva, Switzerland: United Nations High
Commissioner for Refugees (UNHCR). Potsdam, Germany: Potsdam Institute for Climate Impact Research. https://www.unhcr.org/
protection/environment/5f21565b4/gender-displacement-and-climate-change.html

Harrington, L.J.; Wolski, P.; Pinto, I.; Ramarosandratana, A.M.; Barimalala, R.; Vautard, R.; Philip, S.; Kew, S.; Singh, R.; Heinrich,
D.; Arrighi, J.; Raju, E.; Thalheimer, L.; Razanakoto, T.; van Aalst, M.; Li, S.; Bonnet, R.; Yang, W.; Otto, F.E.L.; van Oldenborgh,
G.J. 2021. Attribution of severe low rainfall in Southern Madagascar, 2019-21. World Weather Attribution. https://www.
worldweatherattribution.org/wp-content/uploads/ScientificReport_Madagascar.pdf

IPCC (Intergovernmental Panel on Climate Change). 2021. Summary for policymakers. In: Masson-Delmotte, V.; Zhai, P.; Pirani, A.;
Connors, S.L.; Péan, C.; Berger, S.; Caud, N.; Chen, Y.; Goldfarb, L.; Gomis, M.l.; Huang, M.; Leitzell, K.; Lonnoy, E.; Matthews, J.B.R.;
Maycock, T.K.; Waterfield, T.; Yelekgi, O.; Yu, R.; Zhou, B. (eds.) Climate change 2021: The physical science basis. Contribution of
Working Group | to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, UK: Cambridge
University Press. In press. https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_ARG6_WGI_SPM_final.pdf

IWMI (International Water Management Institute). 2020a. Water, climate change, and resilience. Colombo, Sri Lanka: International
Water Management Institute (IWMI). 4p. https://www.iwmi.cgiar.org/Publications/strategic-programs/iwmi-strategic-program-
water-climate-change-and-resilience.pdf

IWMI. 2020b. Phone app gives opportunity to improve water productivity in Lebanon. IWMI website, April 21, 2020. Colombo,
Sri Lanka: International Water Management Institute (IWMI). https://www.iwmi.cgiar.org/2020/04/phone-app-gives-opportunity-to-
improve-water-productivity-in-lebanon/

Water Issue Brief19 » Water and climate security: The human impact of disrupted systems


https://doi.org/10.5337/2021.213
http://hdl.handle.net/10986/36090
https://www.c40.org/what-we-do/scaling-up-climate-action/adaptation-water/the-future-we-dont-want/sea-level-rise/
https://www.c40.org/what-we-do/scaling-up-climate-action/adaptation-water/the-future-we-dont-want/sea-level-rise/
https://reliefweb.int/report/world/human-cost-disasters-overview-last-20-years-2000-2019
https://reliefweb.int/report/world/human-cost-disasters-overview-last-20-years-2000-2019
http://hdl.handle.net/10986/36248
https://gbvaor.net/node/976
https://www.undp.org/blog/why-climate-change-fuels-violence-against-women
https://www.preventionweb.net/news/economic-impact-natural-disasters-2020
http://hdl.handle.net/10986/31805
https://www.unhcr.org/protection/environment/5f21565b4/gender-displacement-and-climate-change.html
https://www.unhcr.org/protection/environment/5f21565b4/gender-displacement-and-climate-change.html
https://www.worldweatherattribution.org/wp-content/uploads/ScientificReport_Madagascar.pdf
https://www.worldweatherattribution.org/wp-content/uploads/ScientificReport_Madagascar.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM_final.pdf
https://www.iwmi.cgiar.org/Publications/strategic-programs/iwmi-strategic-program-water-climate-change-and-resilience.pdf
https://www.iwmi.cgiar.org/Publications/strategic-programs/iwmi-strategic-program-water-climate-change-and-resilience.pdf
https://www.iwmi.cgiar.org/2020/04/phone-app-gives-opportunity-to-improve-water-productivity-in-lebanon/
https://www.iwmi.cgiar.org/2020/04/phone-app-gives-opportunity-to-improve-water-productivity-in-lebanon/

IWMI. 2021a. Agricultural water management innovations to build resilient food systems in West Africa. Colombo, Sri Lanka:
International Water Management Institute (IWMI). 4p. (IWMI Water Issue Brief 14). https://doi.org/10.5337/2021.203

IWMI. 2021b. Reducing the impacts of drought in Jordan. Colombo, Sri Lanka: International Water Management Institute (IWMI).
https://menadrought.iwmi.org/wp-content/uploads/sites/44/2021/11/MENAdrought-project-Jordan-country-profile.pdf

IWMI. 2021c. Reducing the impacts of drought in Lebanon. Colombo, Sri Lanka: International Water Management Institute (IWMI).
https://menadrought.iwmi.org/wp-content/uploads/sites/44/2021/11/MENAdrought-project-Lebanon-country-profile.pdf

IWMI. 2021d. Reducing the impacts of drought in Morocco. Colombo, Sri Lanka: International Water Management Institute (IWMI).
https://menadrought.iwmi.org/wp-content/uploads/sites/44/2021/11/MENAdrought-project-Morocco-country-profile.pdf

Kibret, S.; Lautze, J.; McCartney, M.P.; Wilson, G.G.; Nhamo, L. 2015. Malaria impact of large dams in sub-Saharan Africa: Maps,
estimates and predictions. Malaria Journal 14: 339. https://doi.org/10.1186/512936-015-0873-2

King, M.D. 2015. The weaponization of water in Syria and Iraq. The Washington Quarterly 38(4): 153-169.
https://doi.org/10.1080/0163660X.2015.1125835

Lautze, J.; McCartney, M.P.; Kibret, S. 2016. How building new dams is adding to Africa’s malaria burden. The Conversation, August
16, 2016. https:// theconversation.com/how-building-new-dams-is-adding-to-africas-malaria-burden-63020

Lee, J.; Perera, D.; Glickman, T.; Taing, L. 2020. Water-related disasters and their health impacts: A global review. Progress in
Disaster Science 8: 100123. https://doi.org/10.1016/j.pdisas.2020.100123

Lieuw-Kie-Song, M.R.; Pérez-Cirera, V. 2020. Nature hires: How nature-based solutions can power a green jobs recovery. Gland,
Switzerland: World Wide Fund for Nature; Geneva, Switzerland: International Labour Organization (ILO).
https://wwfint.awsassets.panda.org/downloads/nature_hires_report_wwf_ilo.pdf

Mason, N.; Pickard, S.; Watson, C.; Klanten, B.; Calow, R. 2020. Just add water: A landscape analysis of climate finance for water.
London: WaterAid. https://washmatters.wateraid.org/publications/just-add-water-climate-finance

McCartney, M.P.; Rex, W.; Yu, W.; Uhlenbrook, S.; von Gnechten, R. 2022. Change in global freshwater storage. Colombo, Sri Lanka:
International Water Management Institute (IWMI). 25p. (IWMI Working Paper 202). https://doi.org/10.5337/2022.204

Mfitumukiza, D.; Roy, A.S.; Simane, B.; Hammill, A.; Rahman, M.F.; Huqg, S. 2020. Scaling local and community-based
adaptation. Background Paper. Rotterdam and Washington, DC: Global Commission on Adaptation. https://gca.org/wp-content/
uploads/2020/12/Local_Adaptation_Paper_-_Global_Commission_on_Adaptation.pdf

OECD (Organisation for Economic Co-operation and Development). 2020. States of fragility 2020. Paris: Organisation for Economic
Co-operation and Development (OECD). https://www.oecd.org/dac/states-of-fragility-fasa6770-en.htm

Ortinez, I.; McCartney, M.P.; Amerasinghe, P. 2018. Fighting floods with “sponge cities”. Bangkok Post (02/02/18). https://wle.cgiar.
org/thrive/2018/02/07/fighting-floods-sponge-cities

Ruttinger, L.; Smith, D.; Stang, G.; Tanzler, D.; Vivekananda, J. 2015. A new climate for peace: Taking action on climate and fragility
risks. An independent report commissioned by the G7 members. Berlin: adelphi. https://climate-diplomacy.org/sites/default/
files/2020-11/NewClimateForPeace_FullReport_small_o.pdf

Saghir, J.; Schaeffer, M.; Chen, A.; ljjasz-Vasquez, E.J.; So, J; Carrasco, M.M. 2020. State and trends in adaptation report 2020.
Rotterdam, The Netherlands: Global Center for Adaptation. https://gca.org/reports/state-and-trends-in-adaptation-report-2020/

Smith, J.M.; Olosky, L.; Ferndndez, J.G. 2021. The climate-gender-conflict nexus. Washington, DC, USA: Georgetown Institute for
Women, Peace and Security. https://giwps.georgetown.edu/resource/the-climate-gender-conflict-nexus/

Snorek, J.; Renaud, F.G.; Kloos. J. 2014. Divergent adaptation to climate variability: A case study of pastoral and agricultural
societies in Niger. Global Environmental Change 29: 371-386. https://doi.org/10.1016/j.gloenvcha.2014.06.014

Thebo, A.L.; Drechsel, P.; Lambin, E.F.; Nelson, K.L. 2017. A global, spatially-explicit assessment of irrigated croplands influenced by
urban wastewater flows. Environ. Res. Lett. 2017, 12, 074008; https://iopscience.iop.org/article/10.1088/1748-9326/aa75d1

Uhlenbrook, S.; Yu, W.; Schmitter, P.; Smith, M.D. 2022. Optimising the water we eat—rethinking policy to enhance productive and
sustainable use of water in agri-food systems across scales. The Lancet Planetary Health 6, 1: e59-e65.
https://www.sciencedirect.com/science/article/pii/S2542519621002643

UN (United Nations). 2021. Madagascar: Severe drought could spur world’s first climate change famine. UN News, October 21, 2021.
https://news.un.org/en/story/2021/10/1103712

UN-Water. 2019. Climate change and water. UN-Water Policy Brief. Geneva, Switzerland: UN-Water.
https://reliefweb.int/sites/reliefweb.int/files/resources/UN_Water_Policy_Brief_Climate_Change_and_Water_web.pdf

UNESCO (United Nations Educational, Scientific and Cultural Organization), UN-Water. 2020. The United Nations world water
development report 2020: Water and climate change. Paris: United Nations Educational, Scientific and Cultural Organization
(UNESCO). https://unesdoc.unesco.org/ark:/48223/pfo000372985.locale=en

USAID (United States Agency for International Development). 2021. USAID climate strategy 2022-2030: Draft for public review.
Washington, DC, USA: United States Agency for International Development (USAID). https://www.usaid.gov/climate/strategy

Water Issue Brief19 « Water and climate security: The human impact of disrupted systems


https://doi.org/10.5337/2021.203
https://menadrought.iwmi.org/wp-content/uploads/sites/44/2021/11/MENAdrought-project-Jordan-country-profile.pdf
https://menadrought.iwmi.org/wp-content/uploads/sites/44/2021/11/MENAdrought-project-Lebanon-country-profile.pdf
https://menadrought.iwmi.org/wp-content/uploads/sites/44/2021/11/MENAdrought-project-Morocco-country-profile.pdf
https://doi.org/10.1080/0163660X.2015.1125835
https://doi.org/10.1016/j.pdisas.2020.100123
https://gca.org/wp-content/uploads/2020/12/Local_Adaptation_Paper_-_Global_Commission_on_Adaptation.pdf
https://gca.org/wp-content/uploads/2020/12/Local_Adaptation_Paper_-_Global_Commission_on_Adaptation.pdf
https://www.oecd.org/dac/states-of-fragility-fa5a6770-en.htm
https://climate-diplomacy.org/sites/default/files/2020-11/NewClimateForPeace_FullReport_small_0.pdf
https://climate-diplomacy.org/sites/default/files/2020-11/NewClimateForPeace_FullReport_small_0.pdf
https://doi.org/10.1016/j.gloenvcha.2014.06.014

White, A.; Quix, E.; Dewi, S.; Remlinger, J.; Pompetzki, B. 2021. Diving into the gap: Gender dimensions of climate risk management.
Bonn and Eschborn, Germany: Deutsche Gesellschaft flir Internationale Zusammenarbeit (GIZ) GmbH. https://www.giz.de/en/
downloads/Gl1Z-GP-(2021)_Diving into the gap_Genderdimensions of Climate RiskManagement.pdf

WMO (World Meteorological Organization). 2020. State of the climate in Africa 2019. WMO-No. 1253. Geneva: World Meteorological
Organization (WMO). https://library.wmo.int/doc_num.php?explnum_id=10421https://library.wmo.int/doc_num.php?explnum_
id=10421

WWF (World Wide Fund for Nature). 2021. Rivers of food: How healthy rivers are central to feeding the world.
https://rivers-of-food.panda.org/

For more information, contact:

Sandra Ruckstuhl, Senior Researcher and Special Advisor to the Director General, IWMI (s.ruckstuhl@cgiar.org)
Alan Nicol, Strategic Program Director - Water, Growth and Inclusion, IWMI (a.nicol@cgiar.org)

Brigitte Hugh, Research Assistant, IWMI

Upandha Udalagama, Research Assistant, IWMI

Citation

International Water Management Institute (IWMI). 2022. Water and climate security: the human impact of disrupted systems. Colombo, Sri Lanka:
International Water Management Institute (IWMI). 8p. (IWMI Water Issue Brief 19). doi: https://doi.org/10.5337/2022.210

/ water security / climate change adaptation / anthropogenic factors / disruptions / water management / technology / natural disasters / extreme
weather events / flooding / drought / risk / resilience / early warning systems / nature-based solutions / water availability / energy / food security /
livelihoods / migration / vulnerability / communities / poverty / women / social systems / infrastructure / investment policies / transboundary waters
/ sea level /

Copyright © 2022, by IWMI. All rights reserved. IWMI encourages the use of its material provided that the organization is acknowledged and kept
informed in all such instances.

Please send inquiries and comments to IWMI-Publications@cgiar.org

For access to all IWMI publications, visit www.iwmi.org/publications/

(WM

International Water
Management Institute

<
CGIAR
IWMI is a CGIAR Research Center

The International Water Management Institute (IWMI) is an
international, research-for-development organization that works
with governments, civil society and the private sector to solve water
problems in developing countries and scale up solutions. Through
partnership, IWMI combines research on the sustainable use of
water and land resources, knowledge services and products with
capacity strengthening, dialogue and policy analysis to support
implementation of water management solutions for agriculture,
ecosystems, climate change and inclusive economic growth.
Headquartered in Colombo, Sri Lanka, IWMI is a CGIAR Research
Center with offices in 13 countries and a global network of scientists
operating in more than 30 countries.

International Water
Management Institute (IWMI)

Headquarters
127 Sunil Mawatha, Pelawatte,
Battaramulla, Sri Lanka

Mailing address:

P. O. Box 2075, Colombo, Sri Lanka
Tel: +94 11 2880000

Fax: +94 11 2786854

Email: iwmi@cgiar.org
WwWWw.iwmi.org



