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“If climate change is a shark, then water is its teeth.”
— James P. Bruce, 2016



Executive Summary

The paper evaluates Recharge Pakistan, a World Wildlife Fund (WWF) program, as a
model of how conservation programs can deliberately integrate disaster risk reduction (DRR) by
utilizing ecosystem restoration and green infrastructure as the main strategies for risk reduction.
A literature review traces the evolution of DRR from “natural” disaster framings toward socially
constructed risk, the rise of holistic paradigms such as Planetary Health, and the growing
convergence of DRR, climate adaptation, and conservation. This framing sets up the argument
that the WWF, historically focused on wildlife conservation, must consider disaster risk through

holistic approaches to conservation.

Recharge Pakistan is a seven-year, $77.8 million USD program led by WWF-Pakistan
that uses ecosystem-based adaptation and green infrastructure to reduce flood and drought risk in
the Indus Basin. Implemented in two sites, the program restores degraded watersheds, reconnects
floodplains and wetlands, and constructs semi-natural hydraulic structures so that damaging
floodwaters are reused to restore habitat and support local livelihoods (World Wildlife Fund,

2023).

Methodologically, the research for this case study included document review of proposals
and frameworks, plus five semi-structured interviews with key WWF-Pakistan and WWF-US
staff involved in program design, fundraising, and implementation. These interviews explore
program journey after Pakistan’s catastrophic 2010 and 2022 floods, the Green Climate Fund
(GCF) proposal process, the multi-year preplanning phase, stakeholder engagement, and the
challenges of maintaining broad support and co-financing. All interviews were approved under

Duke University IRB.



Findings are organized into six cross-cutting themes:

Funded Preplanning Phase

An extended and fully funded pre-planning phase allowed for hydrologic and climate

modeling to inform site selection and multi-level stakeholder engagement. All were

essential to securing financial backing.
Community-led Interventions and Governance

Community Based Organizations, water use groups, and other systems embed local
authority, while engagement with local communities informed program design and

mitigated potential risks from investing in EbA.

Ecosystem-based Adaptations

The project demonstrates how ecosystem-based adaptation and other elements of this
program can function simultaneously as DRR and conservation by restoring forests and
wetlands, building green infrastructure, and using floodwaters as a resource for livelithood

support.
Diversified Funding

While the program was anchored by GCF grants, corporate and bilateral grants were
supplemented which enabled launch but also exposed the program to volatility when

Pakistan’s government and USAID reallocated or withdrew co-finance after major floods

and political change.

Internal Visibility within WWF



Strong internal ownership and network interest positioned Recharge Pakistan as a
flagship program within WWEF, positioning the program well for continued visibility and
network-wide support. Additionally, the program is set up to flex this visibility by
building the positive case for programs that utilize these approaches and implement at

this scale.

e Holistic Approaches
The paper argues that the program’s most important contribution is its holistic approach:
it treats disaster risk, water management, livelihoods, governance, and biodiversity as
interdependent rather than siloed domains. Interviewees agreed that the program
addressed systemic drivers of risk in ways that are long-lasting, anchored in community

support, and ecologically grounded.

Based on the interviews and evaluation, this program attempts to mitigate potential
negative risks to green infrastructure and EbA like achieving community buy-in, long-term
funding, and ensuring the Pakistan government does not treat these solutions as a silver bullet.
However, there are considerations that the program planning team could take to further ensure
this program accomplishes its goals. The program needs to plan for longer term monitoring of
the impacts of this program by measuring community water access, income, land ownership,
property damage, agricultural yields, and disease impacts, in addition to general support and
favor of the program. These studies need to extend beyond the program's scope of 7 years to

better understand the long-term impacts of these interventions and disaster risk in general.

The paper concludes that Recharge Pakistan offers a compelling model for WWF and

similar conservation-minded organizations seeking to weave disaster risk reduction into large-



scale programming, especially in climate vulnerable regions where freshwater impacts are
among the most acute expressions of climate change. However, WWF must work closely with
governments and communities to understand their specific risks and needs in order to step into
the role of disaster risk reduction alongside ecosystem conservation and restoration. These ties
are crucial for the national transformation of natural resource management to reduce disaster risk

in countries experiencing increased disaster vulnerability due to climate change.

Introduction

This evaluation of the World Wildlife Fund’s “Recharge Pakistan” program aims to
examine how conservation projects overlap with disaster risk reduction (DRR) outcomes. As a
global nonprofit, WWF has the potential to utilize strategies that reduce disaster risk through
solutions that protect, restore, or conserve ecosystems and their services. Historically, achieving
community support through local engagement had not been part of nonprofit wildlife
conservation programming (Straughan et al., 2008). Often focused solely on protecting wildlife,
this approach fails to consider the success of holistic and system-based concepts like Planetary
Health (Mahmood & Studer, 2024; Myers, 2017). In the past 30 years, WWF programming has
expanded its scope to include industry, infrastructure, governance, and climate change that
reaches beyond wildlife and habitats, and signals an understanding of the broader impacts of
global systems (World Wildlife Fund, 2025). However, there needs to be wider adoption of DRR
strategies to support building resilience in communities, mitigating physical risks, and building
adaptation into human systems while supporting WWEF’s mission. WWEF’s mission is to build a
future where people live in harmony with nature, which increasingly requires considerations of

climate change and its devastating impacts (World Wildlife Fund, 2025).



Recharge Pakistan was chosen as my case study because it is a landmark WWF program
focused on reducing community vulnerability and flood and drought risk after the flooding
events which occurred in the Indus Basin in 2010 (World Wildlife Fund, n.d.). This program
utilizes Ecosystem-based Adaptations (EbA) and green infrastructure to reduce the hazards of
flooding and drought in Pakistan, while funding community governance and enlisting provisional
government support for the long-term management of these interventions (World Wildlife Fund,
n.d.). Essentially, this program seeks to manage the hazard associated with flooding and drought,
freshwater, through the restoration of ecosystems and the development of permeable
infrastructure in order to reduce disaster risk. This program was funded primarily by the Green
Climate Fund and supported additionally by a mix of private and public funding. This program
engaged closely with multiple stakeholders, including the national ministries of Pakistan, the
provincial government, and communities vulnerable to flooding and drought during program

planning (World Wildlife Fund, 2023).

According to the German Watch’s global climate risk index (GCRI), Pakistan is the 8th
country most affected by climate change and 7th most vulnerable country to climate change
(Waseem, 2023). Pakistan's 2010 Indus River was a super flooding event, the economic losses
were estimated at 43 billion, with 2,000 fatalities and around 14 million people without homes
(Atta-ur-Rahman, & Khan, 2013). It was the single deadliest flooding event in the nation’s
recorded history (Atta-ur-Rahman, & Khan, 2013). Climate projections from nine CMIP6
models indicate the frequency of similar multiday extreme precipitation events is projected to
quadruple under the SSP5-8.5 high emission scenario by century's end (J.S. et al., 2022).

Already, the 2022 floods affected 30 million people and caused an estimated $30 billion in



damages (Schmitt et al., 2023) and again in 2025, the country faced unusually strong monsoon

rains, claiming an estimated 1,000 lives (United Nations, 2025).

Natural disasters are increasing in both frequency and power throughout the planet as
well as a global loss of biodiversity and a growing human reliance of ecosystem services.
Additionally, social, economic, and environmental drivers accumulate risk for disaster over time,
which challenges the view of disasters as purely “natural” (Peduzzi, 2019). Disasters are
compound events resulting from the dynamic interplay among hazards, exposure, and
vulnerability, which is only intensified by the effects of climate change (Peduzzi, 2019). These
factors are also rooted in ecosystem functioning, and protecting and restoring ecosystems can
reduce hazards and exposures such as utilizing wetlands for flood retention. The conservation
and restoration of ecosystems is crucially needed to combat biodiversity loss and protect habitat,

which is central to the mission of WWF.

With my project, I aim to determine best practices and lessons learned from the Recharge
Pakistan program, understand the planned impact of this program, and explore how these
insights can be shared across the WWF network. One of the main strategies undertaken by the
Recharge Pakistan program are Ecosystem-based Adaptations (EbA), which is a strategy that
claims to leverage existing ecosystem services to help communities adapt to increased
vulnerabilities caused by global temperature change and its impacts, while enhancing
biodiversity and ecosystems, which is especially beneficial for countries dependent on natural
resources (Vignola, 2009). In addition to its technical aspects, the program is notable for the
breadth of stakeholder support it secured across federal ministries, provincial agencies, and local

communities. The program is well known internally at WWF for the large scale, $77.8 million



USD of funding awarded from the Green Climate Fund and achieved from multiple
co-financiers. Additionally, the program claims to have an estimated 7.7 million beneficiaries
through the restoration of tens of thousands of hectares of watersheds. The program’s modeling
estimates that potential flooding in the project sites will be reduced by 50,800 hectares once
inventions are in place, (World Wildlife Fund, 2023). To visualize 50,800 hectares, it's around
one-fifth the size of Rhode Island. Together, these features position the program as a case study
for how programs that consider disaster risk can be designed, funded, and brought to

implementation within the WWF network.

Through an analysis of the Recharge Pakistan program proposal and its development
process, combined with accounts from respondents directly involved in planning and
implementation, I will identify the key design decisions and strategies that enabled the program
to reach implementation. I will explore how Recharge Pakistan could serve as a model for WWF
programming that embeds disaster risk reduction as a core element of a holistic, basin-scale
approach in a highly climate-vulnerable region. These findings will support the case that similar

approaches or tactics should be prioritized and replicated across the WWF network in areas

experiencing disaster vulnerability due to climate change.

Literature Review

To evaluate how Recharge Pakistan overlaps with DRR, I sought to understand the
modern approach to disaster risk. Contemporary disaster risk research increasingly frames
disasters not as purely natural events but as socially constructed outcomes of vulnerability,
exposure, and global environmental change, with climate change acting as a key amplifier of risk

(Wisner et al., 2004; Buhaug et al., 2021; Peduzzi, 2019; Mora et al., 2018). Recharge Pakistan



seeks to reduce the flood and drought risks which are worsening due to climate change. Climate
change, driven by rising greenhouse gas emissions, is widely understood to be transforming
Earth’s natural systems, altering temperature, precipitation, and hydrological regimes in ways
that heighten both hazard intensity and exposure (Wisner et al., 2004; Buhaug et al., 2021;
Peduzzi, 2019; Mora et al., 2018). When taken together, climate model outputs and IPCC
assessments indicate that global warming will increase surface temperatures, change rainfall
patterns, and intensify the hydrological cycle, with major implications for drought risk, storm
severity, and monsoon behavior (NASA, 2005). Reviews of observed climate impacts document
that multiple hazards such as heatwaves, shifting precipitation, droughts, floods, fires, storms,
sea-level rise, and land-cover change are being impacted by changing global temperatures. When
assessing these hazards in isolation, their risks are underestimated because overlapping threats
produce cascading effects on health, food, water, infrastructure, economies, and security (Mora
et al., 2018). This underscores the purpose of Recharge Pakistan being flood and drought risk
reduction as a way to prepare Pakistan for the adverse impacts of global changing temperatures,

while supporting community livelihood through water access.

The disaster risk management practice has evolved from mid-20th-century civil defense
to a continuous risk management cycle that integrates prevention, mitigation, preparedness,
response, and recovery, and increasingly treats disasters as development issues rooted in
vulnerability, governance, and social risks such as poverty and gender inequity (Rajabi et al.,
2021; Wisner et al., 2004; Peduzzi, 2019). When focusing on governance work, literature
suggests people-centered approaches which ensure individuals are considered throughout the
planning process, and enlisting those effected in determining DRR solutions, while aligning with

the Sendai Framework. Sources emphasize that effective risk reduction depends on stakeholder
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engagement and institutional change rather than technical fixes alone (Abderhalden et al., 2025).
Regarding Recharge Pakistan, the community-led interventions and governance building attempt
to follow this guidance, however, the program’s limited term of seven years presents risk of the
longevity of its impact. Additionally, the government of Pakistan is involved to further consider
the solutions tested by Recharge Pakistan as it plans and prepares for further climate change
impacts. However, Pakistan must understand this program is only one component of a larger
systemic transformation and other strategies and interventions must be undertaken to further

reduce flood and drought risk.

At the same time, higher education and capacity building analyses highlight structural
obstacles including fragmented studies, weak standardization, chronic underfunding, and limited
data and tool sharing (Scolobig & Balsiger, 2024). Applied to Pakistan, national scale
assessments show how global DRR concepts are difficult to translate into hazard specific
practice in contexts marked by other social impacts like rapid industrialization, poverty and

rising climate extremes (Sanjrani Manzoor et al., 2022; Waseem et al., 2023).

Disasters emerge from the interaction of extreme events with socially produced
conditions of risk, not from hazards alone, meaning certain sites are increasingly vulnerable to
extremes due to social factors (Wisner et al., 2004). Additionally, literature extends this
perspective by conceptualizing how vulnerability to climate change, the risk of armed conflict,
and the societal impacts of violence interact, reinforcing the need to address underlying social
fragility alongside physical hazards (Buhaug et al., 2021). Reviews of global environmental
change emphasize that disaster risk now reflects compound processes including anthropogenic

climate change, unsustainable development, and ecosystem degradation, and that these factors
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are reshaping hazard characteristics while simultaneously increasing exposure and vulnerability
(Peduzzi, 2019). The literature shows DRR and sustainable development objectives converging,
with climate change positioned as one of several intersecting forces that magnify disaster
impacts and with the Sendai Framework widely used as a reference point for more systemic, risk
reduction (Wisner et al., 2004; Peduzzi, 2019). This reinforces my argument that WWF must
further consider disaster risk within its global network and Recharge Pakistan is an example of
these topics converging. However, additional measurement of success and data collection must

be considered to further prove this overlap of topics.

Holistic frameworks such as Planetary Health further illuminate how vulnerabilities,
hazards, and exposure are embedded in broader patterns of ecological degradation and social
inequality (Mahmood & Studer, 2024; Myers, 2017). This paradigm describes a sustainability
vision that centers current and future human wellbeing within Earth’s ecological systems
(Mahmood & Studer, 2024). Myers argues that present-day health gains have been achieved by
unsustainably exploiting nature’s life-support systems, effectively mortgaging the health of
future generations (Myers, 2017). Climate change, biodiversity loss, land-use change, and
pollution are cited as destabilizing biophysical processes and creating new burdens of
malnutrition, disease, displacement, and conflict and urge public health, research, and policy to
move beyond disciplinary silos and address the systemic links between environmental
transformation and human health (Myers, 2017). These sources argue that securing health in the
21st century and beyond demands systemic transformation of human systems, economic
institutions, and governance structures, a conclusion that aligns with WWF’s mission and
underscores the need for deep interdisciplinary integration in its programming (Myers, 2017;

Loughlin, 2024). For Recharge Pakistan, spanning multiple discrete topic areas supports more
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holistic and resilient program impact. However, little of the program measures or understands the
health dimension of freshwater and food access, and the economic post-intervention studies do

not capture the long-term health of the communities in which the program is active.

Critical conservation scholarship documents how exclusionary governance, historical
blind spots, unstable and biased funding, and weak enforcement can undermine conservation
(Layden et al., 2025). Some argue the roots of Western conservation are similar to
colonialization, including legacies of land seizure, the discrediting of Indigenous land practices,
and idealized notions of “wilderness” that erase ownership claims (Dasgupta, 2016; Layden et
al., 2025). Conservation practice itself has been shown to have evolved to consider ecological
dynamics in addition to social, financial, and governance, with outcomes contingent on how
tensions between local support and adequate funding (Dasgupta, 2016; Straughan & Pollak,
n.d.). For nonprofit conservation to be effective, there is a need for bespoke funding, inclusive
governance, and integrated social and ecological analysis for efforts to deliver equitable and
durable outcomes (Dasgupta, 2016; Straughan & Pollak, n.d.; Layden et al., 2025). This
highlights how organizations like WWF still struggle to plan and fundraise for effective
programming. Recharge Pakistan hopes to further this evolution by including inclusive

governance with focused funding and government engagement for long-term impacts.
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Figure 1: 2010 Pakistan Floods (Encyclopaedia Britannica, n.d.)
In Pakistan, recent flood history illustrates how these global dynamics play out in a
specific high-risk context. The 2010 Indus River floods were the deadliest in the country’s
history (Figure 1), with economic losses estimated at USD 43 billion, while the 2022 floods
exposed millions of people to dangerous inundation depths and revealed the enormous

investment needs for long-term adaptation on top of basic reconstruction (Atta-ur-Rahman &

14



Khan, 2013; Schmitt et al., 2023). Current research agendas increasingly incorporate social
dimensions and refine vulnerability assessment methods. However, they also show that disaster
risk reduction and climate adaptation remain insufficiently integrated into policy and practice
(Waseem et al., 2023). Climate adaptation and DRR are closely related, however differ slightly
in intention. While both seek to reduce risk and vulnerability, DRR is focused on immediate and
extreme hazards, while climate adaptation strategies focus on preparing for the impacts of
climate change and its specific impacts. This evidence base strengthens the link between climate
change impacts and the severity of Pakistan’s recent floods and reinforces that, WWF must
confront both the drivers and impacts of climate change in areas that are particularly vulnerable

to climate change impacts (World Wildlife Fund, 2025).

Nature-based approaches such as ecosystem-based adaptation (EbA) and the broader
nature-based solutions (NbS) have emerged as prominent tactics for climate adaptation, while
supporting ecosystem protection or restoration. NbS is typically defined as an umbrella concept
for interventions that use or mimic ecosystem processes to address societal challenges, while
EbA focuses specifically on leveraging ecosystem services for climate adaptation, often
delivering disaster risk reduction co-benefits, such as utilizing nature plants with extensive root
networks in coastal areas to prevent erosion (Nehren et al., 2023). Green infrastructure is also
considered a practical application of NbS. Green infrastructure is commonly thought as natural
or semi-natural areas that are constructed or maintained to provide ecosystem services, while
protecting biodiversity. Like EbA, green infrastructure also has multiple benefits and is used by
communities to adapt to changing climate conditions. Case studies show that such approaches
can cost-effectively reduce damage while contributing to ecosystem restoration (Opperman &
Galloway, 2022; Vignola et al., 2009). At the same time, the literature stresses that effective EbA
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and NDbS require uplifting and accounting for the benefit of ecosystem services and ensuring
adequate funding. To integrate these solutions better within governance models, robust economic
valuation of ecosystems plays a crucial role in making these interventions investable and

politically credible (Vignola et al., 2009; Opperman & Galloway, 2022).

Though EbA and the broader NbS are often promoted as win—win responses to climate
risk, some scholarship points to important limits and pitfalls that need to be acknowledged in
both design and evaluation (Hafferty et al., 2025; Seddon et al., 2020). Despite positive case
studies of EbA, the overall evidence base remains patchy, with few interventions assessed using
robust baselines or long-term monitoring. This makes it difficult to quantify effectiveness when
comparing EbA and NbS with traditional, or grey, infrastructure (Nalau, Becken, & Mackey,
2018; Seddon et al., 2020). Economic, governance, and social barriers further constrain the
potential of EbA and NbS. Multiple sources have identified gaps in conveying economic benefit,
weak enforcement and issues of maintenance, and social or cultural barriers like a lack of buy-in
or long-term investment (Nalau, Becken, & Mackey, 2018). NbS and EbA often remain
underfinanced relative to conventional engineering and are sometimes treated as add-ons rather
than integrated components of national adaptation and DRR strategies (Hafferty et al., 2025;

Nalau, Becken, & Mackey, 2018; B. Seddon et al., 2020).

Additional concerns include equity, participation, and the risk of maladaptation. Evidence
from multiple regions shows that poorly designed EbA and NbS projects can lead to land grabs,
dispossession, or new restrictions on access to land and resources for Indigenous peoples and
local communities, especially when economic incentives, or markets in general, drive land-use

change without strong safeguards (Hafferty et al., 2025). Top down, externally imposed projects
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can also undermine or displace existing local coping strategies, reinforcing or even worsening
the vulnerabilities of already at-risk groups. Critical assessments therefore stress that NbS and
EbA must explicitly confront power dynamics, gender norms, and historical marginalization, and
that meaningful participation and codesign are prerequisites for socially just outcomes rather
than optional add-ons. Without this, nature-based interventions risk shifting costs onto
vulnerable communities while only benefitting distant actors, like donors, NGOs, or

governments (Hafferty et al., 2025; Nalau, Becken, & Mackey, 2018).

Finally, because NbS is a broad and sometimes ambiguous umbrella term, projects that
are ineffective or even harmful for biodiversity are sometimes branded as NbS, obscuring
trade-offs and undermining credibility (Seddon et al., 2020). There is also concern that
nature-based approaches can be used to delay or deflect more politically difficult measures, such
as rapid decarbonization, managed relocation from high-risk areas, or structural reforms in land
and water governance. Despite these critiques of EbA and NbS, these sources do not reject
nature-based approaches outright, but that they must be grounded in evidence, embedded in

equitable and local governance, transparently evaluated, and considered alongside systemic

changes (Nalau, Becken, & Mackey, 2018; Seddon et al., 2020).

In summary, the concepts and studies of disaster risk, planetary health, conservation, and
nature-based adaptation is deeply interconnected, and it provides a critical lens for interpreting
what Recharge Pakistan can and cannot achieve. The program aligns strongly with contemporary
risk research and planetary health thinking by targeting flood and drought risks, amplified due to
climate change, through ecosystem restoration, green infrastructure, and community governance

in a country that has already experienced devastating floods, as a result of global climate
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changes. It also reflects the evolution of conservation practice toward integrated social ecological
programming, as it is explicitly designed to deliver both ecosystem and livelihood benefits rather
than focusing narrowly on species or habitat protection. At the same time, the critiques around
evidence gaps for EbA underscore that Recharge Pakistan should be understood as a bounded
experiment within a much larger transformation that the government of Pakistan must pursue.
Additionally, WWF-Pakistan and the government of Pakistan should consider long-term studies
and data collection to help make the case for the effectiveness of EbA for DRR. For the project
to act as a model of DRR and conservation integration, it will need to establish monitoring of

freshwater management and social outcomes in the program sites.

Recharge Pakistan

Recharge Pakistan is a seven-year Green Climate Fund program that aims to reduce flood
and drought risk in Pakistan’s Indus Basin by reshaping how water, land, and communities
interact. The program aims to achieve this goal through two strategies: green infrastructure and
EbA, rather than relying only on traditional grey infrastructure, like concrete embankments.
While the program originally intended for four program sites, only two are currently being
implemented due to funding uncertainties. The program is currently active in: D.I. Khan and
Ramak in Khyber Pakhtunkhwa, and Chakar Lehri and Manchar Lake in Balochistan and Sindh

(Figures 2 & 3) (World Wildlife Fund, 2023).

After the floods of 2010, the country of Pakistan prioritized recovery, rebuilding, and
reduction of flood risk. WWF-Pakistan followed the GCF activity cycle and conducted a
stakeholder engagement process and alignment with the country’s strategic development plan

(Green Climate Fund, n.d.). This stakeholder engagement utilized WWEF’s Environmental and
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Social Safeguards Framework which sets out screening procedures and explicitly excludes any
activity that would trigger large-scale resettlement or irreversible environmental damage.
Indigenous and tribal communities, such as the Mohana around Manchar and tribal groups in
D.I. Khan and Chakar Lehri, are covered by an Indigenous Peoples Planning Framework that
commits to free, prior, and informed consent before interventions affect their lands or resource
access (World Wildlife Fund, 2023). While these frameworks are crucial, outside sources of
verification or external review are needed to ensure communities are protected and empowered
throughout their engagement with WWEF’s programming. Without independent accountability,

even well-intentioned safeguard frameworks risk losing their effectiveness.

Figure 2: Recharge Pakistan Program Sites within Pakistan (WWF, 2023)
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| Ak
Figure 3: Recharge Pakistan Program Sites (WWF, 2023)

WWEF-Pakistan produced a concept in 2019, launching its approach to utilize freshwater
management to reduce flood and drought risk while installing green infrastructure which
supports the health and functioning of ecosystems. In summer of 2023, the proposal was
officially approved by GCF for funding (Green Climate Fund, n.d.). However, the 2022 flooding
events put part of Recharge Pakistan’s funding at risk (Figure 4). The government of Pakistan
had pledged funding for the Recharge Pakistan project. However, the 2022 flooding event forced
the government of Pakistan to reallocate that funding to support lifesaving measures as a result
of the devastating floods. The Green Climate Fund required multiple funders to approve the
project. This led to the co-financing initiative that WWF-US undertook. The WWF-US corporate
engagement team was also to achieve funding from The Coca-Cola Foundation and USAID at

$5,000,000 USD per organization.
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Flgr 222alstan Flods (Copernicus Emergenangement Service, 20)
The program began implementation in 2024 (World Wildlife Fund, n.d.). The program
will provide investments in EbA and green infrastructure interventions at two program sites to
reduce the risk of severe flooding and drought impacts in vulnerable areas. The total project area
currently spans 11,820 square kilometers (Figures 5 and 6). Additional sites have been identified,

but there are no current plans to expand the program unless more funders are identified.

When it comes to EbA, this program focuses first on repairing and restoring the basin’s
natural buffering capacity. The program will restore 14,215 hectares, an area a little smaller than
the city of Chicago, of degraded riverine forests and rangelands in D.I. Khan through the
planting of drought-tolerant native trees like Acacia and Tamarix. These restored landscapes are
expected to slow runoff, reduce erosion, and increase infiltration, thereby lowering flood peaks

and recharging groundwater. In addition to the forest restoration, 34 kilometers of silted-up
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natural flow paths and channels will be excavated in places such as Badri and Paniala (Ramak
watershed) and the feeder channels of Manchar Lake, reconnecting wetlands and ponds that
historically absorbed and redistributed floodwaters (World Wildlife Fund, 2023). 264 meters of
flow paths will be excavated along the Badri channel and two hectares of Badri pond will be de-
silted within the Khyber Pakhtunkhwa province to improve water holding capacities. In this
same site, 410 meters of embankments will be installed, utilizing native vegetation. Another
4,000 meters of flow paths will be excavated in Paniala Village. In Manchar lake, 30,000 meters
of flow paths will be restored in existing flow channels, improving the hydrology of the 25,000

hectares of wetlands in the area.

Figure 5: DI Khan Project Site (WWF, 2023)
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Figure 6: Chakkar Lehri Project Site (WWF, 2023)

Green infrastructure will work alongside this ecological repair. This program will
construct 127 total individual infrastructure projects. This consists of semi-natural hydraulic
structures, including nine flood protection embankments, seven dispersal embankments that
redirect floodwaters away from villages, 45 Gabion bunds, 51 water retention areas, and 15
recharge basins. The green infrastructure installment and construction are also the most
expensive aspects of the program, costing 66% of the total funding for the program. Together,
these measures are modelled to reduce total flood inundation, capture around 20 million cubic
meters of water, and significantly increase soil infiltration, while enhancing dry-season water
security (World Wildlife Fund, 2023). Even though this amount is significant, it pales in

comparison to the peak floods during the 2022 superfloods which reached over a billion cubic
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meters, (Waseem et al., 2023). The amount of water stored from Recharge Pakistan is not scaled
adequately with the intensity of flooding events. While super flooding events are rare, climate
projections predict stronger monsoon seasons and longer periods of dry heat with more intense
hot temperatures, both of which can lead to extreme flooding. As the impacts of climate change
worsen, this limitation of EbA further illustrates that ecosystem-based approaches must be

complemented alongside transformational change, (Nalau, Becken, & Mackey, 2018).

In addition to the landscape restoration and infrastructure installments, the program seeks
to support communities as their landscapes continue to change. Provincial agriculture
departments, supported by WWF-Pakistan, will conduct a training program for thousands of
smallholders in high-efficiency irrigation, drought-tolerant varieties, and soil-conserving
practices. The program will co-finance the installation of rainwater catchments in agricultural
communities. In parallel, seven community-led businesses such as horticulture and aquaculture

will receive seed funding and technical support (World Wildlife Fund, 2023).

At the governance level, the program seeks to embed community authority rather than
bypass it. Existing or newly formed Community-Based Organizations (CBO) will be
strengthened as the primary vehicles for local decision-making and will be required to improve
their internal governance and inclusivity, including women’s and minority representation. Under
this umbrella, Water User Groups (WUG) will be created to negotiate equitable allocation of
irrigation and domestic water, reduce conflict and theft, and plan for drought and flood
contingencies. Watch and Ward systems, formalized through agreements with local provincial
departments, will take responsibility for protecting restored forests, wetlands, and green

infrastructure (World Wildlife Fund, 2023).
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Social protections are built into the program’s engagement model. A Stakeholder
Engagement Plan mandates separate women’s consultations and gender sensitive facilitation,
acknowledging barriers to women’s participation in mixed forums. A Gender Action Plan aims
to increase women’s roles in CBOs and WUG leadership, expand their access to climate-resilient
livelihood options, and ensure that training and enterprise support are tailored to their needs. To
address risks of gender-based violence and sexual exploitation, all staff and partners will be
trained on codes of conduct, and a confidential, survivor-centered grievance mechanism is
available in local languages, in addition to the GCF grievance redress mechanism, which is open
to all feedback related to the program. These aspects are crucial to the program having its
intended impact, with the grievance redress mechanism being mandated by the GCF. It is
irresponsible for any nonprofit program to negatively impact gender roles, community

empowerment, or carry forward with a program that has adverse consequences for people.

Finally, the program’s institutional strategy is to make EbA and green infrastructure part
of Pakistan’s mainstream water governance rather than isolated pilots. Economic valuation of the
interventions will feed into an evidence report. This report will be utilized by a National
Working Group containing the water, irrigation, forestry, and agriculture authorities and chaired
by the Ministry of Climate Change who will use it update the approaches the National Water
Policy, the National Adaptation Plan, and four Provincial Adaptation Plans. The goal is that after
the GCF funding ends, Pakistan’s default response to Indus floods and droughts is a negotiated
mix of ecological restoration, green infrastructure, and community centered governance, rather
than relying on grey infrastructure (World Wildlife Fund, 2023). While ambitious, WWF-
Pakistan must consider if these solutions have the intended impact reducing flood and drought

risk, protecting and restoring ecosystems, and building resilience in the surrounding
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communities. If there is no economic advantage, there should be additional policy work
undertaken to incentivize solutions that benefit people and ecosystems. Additionally, WWEF-
Pakistan needs to consider long-term monitoring and evaluation of its selected sites. There may
not be enough data after the 7-year project to indicate that these inventions have their intended

outcomes.

As previously highlighted, EbAs are a strategy that seeks to uplift existing ecosystem
services to reduce disaster risk by restoring landscapes. However, these tactics have limited long-
term cases of effectiveness. This program seeks to mainstream this approach as being cost-
effective and having hydrological benefits, but at this stage its impact claims are still
model-based rather than empirically demonstrated. EbA’s are also being implemented at
relatively small sites compared to the total hazard’s potential footprint. While these solutions
seek to restore 14,000 hectares of landscape, the flood impacts in the Indus valley affected over a
million hectares in 2025 (United Nations Office for the Coordination of Humanitarian Affairs,
2025). Finally, EbA and green infrastructure are often critiqued for the long-term effectiveness
of the interventions because these tactics are grant-dependent and Recharge Pakistan concludes
after 7 years. The program attempts to mitigate this risk by building community governance
structures and educating the Pakistan government to ensure the longevity of these solutions.
However, there is a remaining risk that the maintenance and financing could fall on the
communities and jeopardize the impact that Recharge Pakistan seeks. Additionally, disaster
events can sometimes impact land ownership in vulnerable communities (Joseph et al., 2021). It
is crucial that WWF continues to support community land ownership and local governance
beyond the bounds of this program’s lifespan. Additionally, the Pakistan government cannot treat

these interventions as sufficient response, this is one piece of a broader transformation that is
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needed in preparation of the long-term impacts of climate change in Pakistan. Recharge Pakistan
could inadvertently reinforce an illusion of safety while underlying exposure and vulnerability

remain high across the Indus basin.

Project Proposal and Details

In this study, I will evaluate the WWF program Recharge Pakistan in its integration of
disaster risk management, community engagement, and the restoration of ecosystems. My
bibliography has established the evolution of disaster risk management into a broad study of
disciplines that consider socio-economic factors and human systems that impact vulnerability.
Building on this, I connect the systems-approach that is increasingly merging sustainable
development and traditional wildlife conservation. I explore new models like planetary health
that underscore the need for systemic transformation in order to confront habitat conversion and
biodiversity loss and inequalities that lead to increased vulnerability and disaster risk. Lastly, I
presented research on the flooding events that occurred in Pakistan and connected the future
disaster risk to climate change impacts. My project seeks to bring together this background
research to better evaluate the Recharge Pakistan program. This will provide expert insights into
this emerging confluence of disciplines while highlighting the success of integrated and systems-
based approaches. My project aims to highlight best practices that could be applicable to other
WWEF programs that are experiencing heightened flood or drought risk due to climate change and

share recommendations for the Recharge Pakistan team and WWF to consider.

Methodology

To gain a more comprehensive understanding of the Recharge Pakistan program, I will

review its planning, development, funding process, pre-planning, implementation, and
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monitoring and evaluation mechanisms. I will do so through existing documentation and

interviews with the project team.

Interview questions can be viewed in Annex I. The conversational interviews were
conducted by speaking with individuals who played a role in the management of the Recharge
Pakistan program. I asked questions around each stage of the program development and the
beginning of implementation, as well as the relationship between WWF and the funders, both
private and public. I aimed to understand the unique challenges, wins, and notable differences
between Recharge Pakistan and other WWF programs. I investigate the experience of each
person’s understanding of the 2010 and 2022 flood disasters and its role in the development of
Recharge Pakistan. Lastly, I ask about the broad application and learnings of this program that

could be considered across the WWF network.

In order to gain the best perspective on these issues, all interviewees had the option to
abstain from being associated with their responses. Additionally, to recognize the sensitivity of
these questions and to allow for confidentiality for their careers, I allowed all interviewees to
abstain from answering certain questions. The results of these will be shared with individual
names or titles, with some results in aggregate form to highlight cross-cutting themes. The
formal proposal was approved by the Institutional Review Board associated with Duke

University.

Results

This section serves to summarize the responses from the interview series, drawing out the
most salient themes that emerged across respondents. The main points are stated to establish a

foundation for the following discussion which will further clarify areas that were unique,
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challenging, or supportive of the Recharge Pakistan program. This will further connect
individual experiences to the broader program. Additional insights to the program will be
highlighted to showcase nuances in project design, implementation, governance, and fundraising
that extend beyond written accounts of the program available. This will illuminate Recharge
Pakistan's history by those most involved with the program. I must note, however, that all
interviewees were currently or previously employed by WWF and all available resources were

authored by WWF. This does limit the perspective of the analysis.

Five interviews were conducted with individuals that supported different aspects and
timelines of the Recharge Pakistan program. These individuals span both the WWF-US and
WWEF-Pakistan offices. Individuals were selected based on their current or previous roles
relating to the program. Though given the option to remain anonymous, all respondents agreed to

have their names and titles shared.

The interviewees were Mr. Muhammad Fawad Hayat, Senior Director of WWF-Pakistan,
Sarah Glass is Vice President of Private Sector Engagement at WWF-US, Derek Vollmer,
Director for Waterscapes at WWEF-US, Daniyal Igbal who is a current master's student, but
served as Lead of Program Design at WWF-Pakistan, and Dr. Masood Ashhad, who a Senior

Director at WWPF-Pakistan.

Across interviews, respondents consistently describe Recharge Pakistan as a large, seven
year, flood risk reduction program that uses ecosystem-based adaptation and green infrastructure
to convert damaging floodwaters into stored surface and groundwater for vulnerable
communities. Mr. Muhammad Fawad Hayat, who has supported the program since its inception,

characterizes it as a large-scale, GCF-funded initiative led by WWF-Pakistan that aims to turn
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“flood risk into water storage and groundwater recharge,” with strong emphasis on stakeholder
engagement and safeguards. Sarah Glass summarized the program as installing green
infrastructure designed to replace or complement grey infrastructure by restoring watersheds and
landscapes and highlighted its appeal to donors through clear metrics on flood and drought risk
reduction, water replenishment, and benefits to vulnerable groups. Derek Vollmer describes
Recharge Pakistan as Pakistan’s largest EbA investment, focused on restoring forests and
wetlands to slow water, enhancing infiltration, and recharging aquifers while providing
biodiversity and carbon benefits. Daniyal Igbal and Dr. Masood Ashhad both present the
program as a long-term, nature-based flood management and climate resilience initiative built
around three pillars. The pillars are on-the-ground EbA and green infrastructure, policy and
planning work to nationally mainstream EbA, and community-level resilience and livelihoods.
Both also describe how these outputs are rooted in lessons from the 2010 and 2022 floods and
designed to reframe water management as central to Pakistan’s climate and development

strategy.

Interviewees trace the inception of Recharge Pakistan directly to Pakistan’s recent flood
disasters and long-standing water stress, rather than to an abstract DRR or conservation agenda.
Mr. Muhammad Fawad Hayat explains that the idea emerged after the 2010 Indus floods aiming
to utilize freshwater management as a way to reduce flood risk by using natural pondage areas
and wetlands to turn destructive flows into an asset for vulnerable communities. Daniyal Igbal
similarly describes how the 2010 floods, combined with a 2012 Ramsar mission and a 2016
study visit to China’s Yangtze system, convinced WWF-Pakistan and government counterparts
that Pakistan needed to move beyond exclusive reliance on dams and embankments toward a

nature-based approach to flood and drought risk. Dr. Masood Ashhad adds that these events
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motivated WWF-Pakistan, the Ministry of Climate Change, and the Federal Flood Commission
to support and develop Recharge Pakistan as an integrated flood-risk management and

water-management program.

When asked on community engagement, some interviewees described it as both a design
requirement and a substantive source of solutions in Recharge Pakistan. Mr. Muhammad Fawad
Hayat stressed that, alongside the technical feasibility work, the team invested heavily in early
and ongoing consultations and how the team incorporated local knowledge into hydrological
designs. He described the multilayered grievance mechanism that was established during
implementation, so communities had formal channels to raise concerns and influence the
program as it is active. Daniyal Igbal explained that engagement was deliberately tailored by
audience needs, and local communities were approached through discussions about flood
protection, dry season water availability, and livelihoods. He noted that some of the “best
solutions” for specific interventions and land-use arrangements emerged directly from
community listening sessions rather than from external experts alone. Dr. Masood Ashhad
likewise emphasized that extensive consultations were used to cocreate approaches, and he
credited communities with refining design choices to avoid conflicts and better match local
needs. Together, their accounts portray community engagement not just as procedural
compliance, but as a core mechanism through which Recharge Pakistan generated contextual

solutions and enhanced local governance of the program.

When discussing the fundraising process, interviewees described a significant funding
crisis during Recharge Pakistan’s design phase as a result of the sudden withdrawal of

anticipated cofinancing from the Government of Pakistan after the 2022 floods. Sarah Glass,
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who supported the fundraising efforts, explains that the original capital structure combined a
large GCF grant with substantial government and bilateral contributions. However, when
catastrophic flooding forced the government to redirect its pledged funds to emergency relief, the
program faced a major financing gap that threatened its scale and viability. She recounts how
WWE-US then scrambled to secure replacement grants from The Coca-Cola Foundation and
USALID, ultimately restructuring the deal into a fully funded package but at the cost of scaling
back from three pilot sites to two. Daniyal Igbal and Dr. Masood Ashhad likewise note that the
loss of government cofinancing, combined with political instability and a small core team, led to
a smaller overall budget, the dropping of the additional site, and delays or downsizing of certain

interventions.

Interviewees shared barriers that shaped how Recharge Pakistan was designed and
implemented. Mr. Muhammad Fawad Hayat stressed the difficulty of operating in Pakistan’s
federal system and, at times, contentious politics, noting that the team had to secure multiple
nonobjection certificates from numerous ministries and navigate confusing government
approvals before work could begin on the ground. Daniyal Igbal highlighted internal constraints,
including a very small Pakistan-based core team, limited time, and political instability, which,
combined with the changes in funding support, forced the program to scale back its original
ambitions. Both Daniyal Igbal and Dr. Masood Ashhad underscored the shock of the 2022 floods
as a major financial barrier where government cofinancing had to be reallocated to emergency
relief and various administrative delays. From the WWF-US side, Sarah Glass pointed to
constraints from private and public donors such as tight timelines and difficulties finding
overlapping geographies of interest. Derek Vollmer also mentioned the more recent challenge of

USAID’s withdrawal, leading to the program team currently seeking additional donors.
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When prompted on early successes of Recharge Pakistan, interviewees highlighted
several examples, despite its constraints. Mr. Muhammad Fawad Hayat pointed to core
implementation milestones such securing agreements with provincial governments, staying
broadly on schedule through the inception phase, and putting in place GCF-mandated safeguards,
gender, and grievance mechanisms. Sarah Glass noted how the program’s clear metrics and
large-scale, nature-based design made it attractive to corporate donors. Derek Vollmer
underscored the significance of sustained endorsement across different political administrations,
strong interest from other WWF offices in adapting its model, and the leadership support of the
program across WWF. Both Daniyal Igbal and Dr. Masood Ashhad stressed that seeing the 2022
floods heavily impact the selected sites validated the program’s risk analyses and site selection

rationale.

Interviewees consistently portrayed Recharge Pakistan as having significant potential to
shape policy, WWF practice, and the broader evidence base for EbA. Daniyal Igbal emphasized
that from the outset the program was framed not just as a project but as a vehicle to shift how the
government of Pakistan views freshwater management, hopefully making a case to bring EbA
and green infrastructure into national and provincial policy. Dr. Masood Ashhad highlighted how
the rigorous feasibility work, climate modelling, and site selection were designed to create a
strong scientific and political rationale that could influence future flood and water management
policy beyond the pilot sites. Derek Vollmer underscored that Recharge Pakistan is already being
used internally within the WWF network as a case study to develop templates and training
modules for other network offices. He hopes the program will distill lessons on large-scale

restoration, monitoring and evaluation, and engineering for nature-based flood management. Mr.

Muhammad Fawad Hayat and Sarah Glass both pointed to the program’s status as one of
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WWEF’s most prominent nature-based DRR projects, arguing that if it can demonstrate
measurable reductions in flood and drought risk while delivering biodiversity and livelihood
benefits, it will help cement EbA as a credible, scalable approach within both the Pakistan policy

circles and WWF’s global network of programs.

Taken together, these interviews provide a multi-perspective account of Recharge
Pakistan’s evolution, characterizing it as a large-scale, nature-based water management program
that emerged from Pakistan’s recent history of catastrophic flooding and climate vulnerability.
Across respondents, there is consistent emphasis on the initial success of the effort due to the
program’s scale and ambition. All described the program being rooted in utilizing ecosystem-
based approaches to reframe floods as a resource, and its intent to build resilience for the most
vulnerable communities while complementing rather than replacing grey infrastructure. The
narratives also underscore the complexity of designing and financing such an initiative:
interviewees highlight long periods of preparation and feasibility work, shifting funding
commitments and necessary scaling back, intensive government and community engagement,
and the need to navigate Pakistan’s political and institutional landscape. At the same time, they
point to early markers of success like sustained government endorsement across administrations,
strong support from the WWF network, and growing interest in replication. All of these factors
support Recharge Pakistan as a potential model for integrating disaster risk considerations into

landscape-scale conservation and climate resilience efforts elsewhere in the WWF network.

Discussion

When analyzing the existing literature, program materials, and interview series, |

identified six cross-cutting themes that frame the remainder of this discussion. These themes are
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used to distill key learnings and strategies that may support the WWF network as it pursues
large, landscape-scale initiatives, particularly those that embed DRR. They will also illustrate
how this program can serve as a model for successful, holistic programming that considers

disaster risk and vulnerability in support of WWEF’s core mission.

I. Preplanning Phase

The first theme I identified is the importance of the pre-planning phase. From the initial
concept note to receiving GCF approval, nearly seven years had passed, a timeline that several
respondents described as frustrating, at times. In my experience working within WWF, there is a
strong sense of urgency around halting nature loss and reducing climate impacts, and major
disasters only heighten that pressure by demanding immediate, life-saving responses that can

pause or displace longer term initiatives.

At the same time, respondents emphasized that preparation, in this case developing
scientific modelling for specified site selection and sustained stakeholder engagement as
essential elements for building a program whose outcomes are evidence-based and benefit highly
vulnerable areas. This is not to suggest that a seven-year preparation period is ideal; the program

team hopes that lessons from Recharge Pakistan will help other WWF offices streamline

planning for large, complex programs in the future.

In this case, however, the extended lead time did enable a thorough vetting of proposed
locations and measures. The team used hydrological and climate modelling alongside cost—
benefit analysis to test the effectiveness of different interventions, refine the design, and

ultimately decide on the interventions that would reduce flooding and drought risk in vulnerable
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communities. This work proved to be accurate as the floods of 2022 confirmed the locations to

be a priority for flood risk reduction.

The modeling utilized historical climate data from Pakistan’s meteorological stations and
then layers on downscaled projections under a mid-range emissions pathway (RCP 4.5) for
roughly 2020-2050. This time period is necessary as NbS interventions become more effective
over time. From these datasets, the team derives trends like that rainfall will become more
variable and concentrated into shorter, more intense events, and dry spells lengthen as both

maximum and minimum temperatures rise (World Wildlife Fund, 2023).

These climate signals are then fed into hydrological and flood models for the two project
areas in the Indus Basin. Using a rainfall-runoff—inundation approach, the modelers simulate
how storms under present and future climates translate into river discharge and inundation
(World Wildlife Fund, 2023). The proposal then takes this information further by comparing
scenarios both with “with project” and “without project.” (World Wildlife Fund, 2023). Multiple
respondents shared the need for outsourced expert support in the development and performance

of these models and analyses, indicating an additional need for a significant pre-planning phase.

Next, the majority of respondents emphasized the importance of building support from
stakeholders early in the process, particularly the government. At the community level,
WWE-Pakistan used a social mobilization approach to work through and with existing local
institutions. Because some project sites are governed through strong customary systems, the
engagement strategy places particular emphasis on traditional authorities. At provincial level, the
program works closely with irrigation, forestry, agriculture, environment, and disaster

management departments, coordinated through Provincial Oversight Committees chaired by
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Planning and Development Departments. Nationally, a Project Steering Committee brought
together the Ministry of Climate Change, Ministry of Water Resources/Federal Flood
Commission, the National Disaster Risk Management Fund, the National Disaster Management

Authority, and provincial representatives.

Finally, a key aspect of the successful planning phase was financial support. Both
through the Green Climate Fund and the WWF network provided financial support for the
WWEF-Pakistan to explore this concept and prepare for seeking funding from the GCF. To
achieve success, project planners need the ability to test and justify bespoke interventions and
build crucial relationships with key stakeholders. These insights reinforce my takeaway that the

pre-planning phase was crucial for the progress to unlock large amounts of funding.

II. Community-Led Interventions

The next theme I identified was the significance of community-led inventions. This
theme encompasses both the ideas for interventions that grew from stakeholder needs
assessments, and the interventions which were championed by the community. Dr. Masood
shared his opinion that some of the best ideas for key interventions came from direct
conversations with communities. Grounding interventions in community-defined needs help
ensure they reflect the nuances of place, while also positioning residents as co-owners of

successes and giving them clear channels to raise concerns.

As per WWF policy, all programs must exist within its Environment and Social
Safeguards framework which aims to deliver better conservation outcomes while enhancing local
wellbeing where interventions take place. There were additional considerations made for the

Indigenous Peoples Planning Framework commits to free, prior, and informed consent with
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Indigenous and tribal communities before any activity that affects their lands or resource access.
Lastly, the GCF mandates a grievance redress mechanism which is linked to WWEF’s global
whistle-blower system, providing communities a way to report concerns throughout
implementation (World Wildlife Fund, 2023). These aspects were not an added benefit, they are
a requirement for any nonprofit or public aid program to be implemented. WWF should consider
regular independent evaluations of its frameworks and policies to ensure they are being enforced

and continue to be effective in protecting vulnerable groups from harm.

The program also aims to strengthen or establish Community-Based Organizations
(CBOs). These CBOs become the basic governance units for program implementation,
overseeing local planning, monitoring, and agreements with government agencies. Beyond this,
the program included a gender study detailing participatory appraisals and women’s-only focus

groups to ensure their perspectives were represented in the CBOs.

The program also established Water User Groups (WUGs) and Watch and Ward systems.
WUGs are associations of irrigators and domestic water users who analyze local water
conditions, agree on rules for equitable distribution, and manage day-to-day issues such as
reliability of supply and maintenance of channels. Watch and Ward teams, meanwhile, are
community-based enforcement and stewardship groups responsible for protecting restored
forests, wetlands, and green infrastructure from degradation, supported by provincial forest

departments and communities (World Wildlife Fund, 2023).

These choices demonstrate that community-led governance was not an accessory to
Recharge Pakistan’s technical design, but a core component through which the program seeks to

make its risk-reduction benefits long-lasting and responsive to local realities. Achieving insights
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from individuals from these communities could verify these studies and governance

developments are having their intended impact.

I1I. Climate Adaptation and Strategy Adaptation

The next topic is the application of EbA, its overlap with DRR, and the adaptability of the
program leaders. Similar to building the capacity for Pakistan to adapt to a changing climate, the
program leaders of Recharge Pakistan had to be prepared for changes in politics, funding, global
priorities, and even the surrounding landscape in order to seek implementation for their proposal.
First, I will dive into the overlap of climate adaptations, particularly the EbAs tactics and their
overlap with DRR. Then I will highlight key moments of flexibility that the program team

maintained that supported this program.

EDbA sits at the intersection of disaster risk reduction (DRR) and biodiversity
conservation, using ecosystem functions themselves, such as floodplain storage, groundwater
recharge, and erosion control, as core risk-management tools rather than as incidental
co-benefits, (Opperman & Galloway, 2022; Vignola et al., 2009). The distinction is often about
emphasis; one approach uplifts nature as a central means while the other has the primary goal of

a holistic consideration of risks, with ecosystem co-benefits.

Global policy frameworks are increasingly converging around this integrated view. The
Sendai Framework for Disaster Risk Reduction calls for the use of ecosystems and nature-based
approaches as a best practice in DRR, especially in the face of climate-amplified hazards. While
some disaster measures remain strongly siloed like early-warning systems, evacuation planning,
or temporary shelter, the overlap between DRR and ecosystem protection is significant.

Freshwater is cited as one of the most visible impacts of climate change, where impacts
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materialize through changes in water quality, water quantity, flow regimes, and weather patterns,
(Mora et al., 2018). Freshwater is a key area of focus for WWF and for evaluating ecosystem

health at large.

Embracing EbA solutions alongside restoration or conservation efforts ensure benefits to
ecosystems and biodiversity, while addressing flooding and drought risk in Pakistan. By
designing interventions that are being measured on both their risk-reduction performance and
their contribution to ecosystem health, programs like Recharge Pakistan can approach DRR and

ecosystem restoration as mutually reinforcing objectives.

The program also aims to act as a case study for the long-term success and financial
benefit of the EbA. Recharge Pakistan took intentional steps to bring the Pakistan government in
to support this new approach to building necessary infrastructure and planned for the long-term
normalization of nature-based approaches to reducing disaster risk by the Pakistan government.
Recharge Pakistan is not only deploying EbA, but also making the case for the Pakistan

government to institutionalize it as a solution for DRR.

While EbA’s fluidity as a topic was beneficial to maintain support for this program, there
are critiques to this strategy that WWF and the Pakistan government must continue to consider.
The Recharge Pakistan program team must ensure EbAs are effective in accomplishing of the
program’s goals. The evidence of EbAs is still patchy and when not done with proper
governance, support, or funding, the effect could negatively impact the environment or the
communities, (Hafferty et al., 2025; Seddon et al., 2020). To ensure EbAs are successful in
reducing flood and drought risk, providing community livelihood support, and habitat

restoration, WWF-Pakistan and the Pakistan Government must evaluate the program’s impact
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through continued data collection, beyond the program’s conclusion and continue to identify the

most effective solutions to reduce disaster risk.

The program planning team had to remain flexible and adaptive throughout the planning
and proposal process. From 2010 to 2026, Pakistan has seen four changes of leadership including
shifting powers between the president and the prime minister (Encyclopaedia Britannica, n.d.).
One key success highlighted by Derek Vollmer was the maintained support of this program by
all administrations. This continuity was not automatic; it required sustained effort from the
program team. A key strategy throughout this highlighted by Daniyal Igbal was tailoring the key
benefits of the program to the specific audiences. Rather than presenting a single, generic
narrative, the team consistently re-articulated the program’s multiple co-benefits like flood risk
reduction, water security, livelihood support, biodiversity conservation, and alignment with
national climate commitments to resonate with federal, provincial, and community stakeholders.
Maintaining different value propositions at different moments was crucial for identifying and

engaging champions throughout the program's lifecycle.

This program also served to adapt WWEF’s mission to align the needs with the most
pressing threats experienced by Pakistan. Sarah Glass shared that she sees this as being
something intertwined with the way WWF approaches threats to biodiversity. “We are organized
around conservation biomes and threats... How do we help the landscape adapt to the threats and
make the threats less threatening in order to protect the landscape and the species within the
landscape?” The program treats disaster risk reduction not as a separate agenda but as a
necessary pathway to achieve long-term conservation outcomes in a basin where floods and

droughts are among the most immediate drivers of ecological and social vulnerability. WWF can
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reinterpret its global priorities through a country-specific lens, aligning biodiversity objectives

with the realities of living in heightened climate risk.

IV. Diversified Funding Sources

The next theme that emerged was the role of diversified funding sources. The majority of
Recharge Pakistan’s financing (87%) was from the Green Climate Fund, which WWF-Pakistan
pursued a medium-level grant to address both flood risk reduction infrastructure and community
livelihood support. The ambition and scope of the program was also supported by the
Government of Pakistan, who committed to additional financing. However, the catastrophic 2022
floods forced the government to reallocate its pledged resources toward immediate relief and
reconstruction, exposing the uncertainty of national public budgets in crisis-prone regions. This
created a new constraint: to secure final GCF approval, the program team had to demonstrate

credible co-financing from other sources to keep the overall package viable.

In response, the planners leveraged the program’s alignment with global supply chains
and corporate freshwater management priorities to target private sector donors. With support
from WWEF-US, they secured a $5,000,000 USD grant from The Coca-Cola Foundation, who
already collaborated with WWF-Pakistan on programs in the Indus Basin. An additional
$5,000,000 USD came from USAID, whose strategic objectives in Pakistan include climate
resilience and water security. These new funding sources helped unlock the GCF investment and
signaled confidence in the program’s design. Nonetheless, GCF ultimately provided 87% of total
funding, and the diversity of the portfolio was not insulated from political volatility. Subsequent
shifts in the U.S. government led to a complete cut of USAID’s contribution, underscoring that

co-financing brings its own risks of quickly shifting priorities. Additionally, corporate funding,
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while catalytic, also proved highly sensitive to business interests, reputational risks, and slow

timelines.

These dynamics highlight both the promise and the fragility of blended finance for
large-scale programs. On one hand, pooling multilateral, public, and private financial support can
make ambitious, holistic programs like Recharge Pakistan feasible and can help embed climate
resilience within corporate and governmental agendas. On the other hand, climate shocks and
political tensions can rapidly erode pledged co-finance, forcing program teams to scramble for

replacements and shrink the program's scope and impact.

V. Network Influence

Another key aspect that led to the program’s success was the shared accountability for the
program, both from the WWF-Pakistan leadership and across the WWF network. Beyond this,
the program aims to leverage its influence, showcasing the effectiveness of programs focused on

reducing risks while protecting and restoring ecosystems.

Respondents consistently described Recharge Pakistan as a collective undertaking, with
senior WWF-Pakistan leadership visibly positioning themselves as champions and ultimate
owners of the outcome. Both Mr. Igbal and Mr. Hayat recounted instances where leaders
intervened personally to troubleshoot bottlenecks and navigate discussions with key
stakeholders. This sponsorship indicated to staff, partners, and donors that the organization was
prepared to stand behind the program through uncertainty, and that success or failure would

reflect the collective WWF as a whole rather than any individual or team.

43



At the same time, the program benefited from early and sustained backing across the
WWEF network. WWF International supported the initial scoping and planning phases, helping
position the concept within broader WWF strategies on climate, freshwater, and nature-based
solutions. Multiple national offices, particularly WWF-US, played concrete roles in prospecting
and securing private funding, drawing on their own corporate and professional relationships.
Internally at WWF, Recharge Pakistan has come to be spoken of as a flagship initiative and is
frequently cited by staff in other countries as a model they would like to emulate or adapt. As
Mr. Hayat and Mr. Vollmer noted, colleagues from other offices now want to launch their own
“Recharge Pakistan.” This suggests that the program has already begun to influence what

WWEF-led climate adaptation work can look like in practice.

Planning documents and interviews both emphasize that Recharge Pakistan is intended
not only to reduce risk, but also to contribute to a growing body of evidence on green
infrastructure and ecosystem-based adaptations as viable solutions to confronting the realities of
climate change. This has impacts both throughout the WWF network, nationally, and globally.
By documenting its community engagement, governance arrangements, financial structure, and
key performance indicators, the program aims to demonstrate that EbA programs can be
designed, funded, and implemented on a large scale. Crucially though, these measurements to
determine positive impacts must be extended beyond the program’s lifespan and independently

evaluated in order to have the broad influence Recharge Pakistan seeks.

VI. Holistic Approaches

The final, and maybe most consequential, takeaway from my interviews was the need for

holistic approaches to WWF programming. While WWF remains anchored in its conservation
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mission, respondents were clear that, in Pakistan, that mission had to be reframed around what
they saw as one of the most acute and pressing threats facing the country: climate change
manifested through freshwater impacts. Through Recharge Pakistan, WWF-Pakistan positioned
itself to explore how national risk management could supporting solutions that reduce climate
vulnerability while uplifting nature as part of the solution. Several respondents framed this as a
motivation around public service with the primary need to protect people and livelihoods in a

vulnerable region.

One of the most striking comments I heard in this context concerned labels. A respondent
noted their perspective that it doesn’t really matter whether or not this program is labeled as
disaster risk reduction. What mattered was that the program addressed the drivers of risk in ways
that were meaningful to communities, offered long-term durability, and supported ecosystems.
This perspective echoed across interviews. Respondents consistently emphasized that Recharge
Pakistan’s strength lies less in the category it fits into (DRR, climate adaptation, conservation,
restoration, etc.) than in its cross-cutting nature. A strength of this program is that it confronts a
pressing climate hazard and uses the manifestation of that hazard, freshwater, as a key input to
the solution, while maintaining the functioning of core ecosystem processes. By managing
freshwater through restored floodplains, wetlands, and recharge structures, dangerous
floodwaters are slowed, stored, and infiltrated, and communities are given tools, knowledge, and

funds to maintain these solutions.

These insights align closely with broader trends in disaster literature. My review of
disaster risk reduction scholarship underscores that DRR is evolving into an increasingly

interdisciplinary field, combining climate, ecology, engineering, public health, economics, and
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social science. When pursuing work that seeks to rebalance planetary systems and address
existing inequities, it would be ineffective to isolate solutions into discrete categories. With the
predicted climate change scenarios, siloed interventions are unlikely to be long-lasting and
remain adaptive. For solutions to be effective and durable, they must begin by acknowledging
that climate hazards, ecosystems, infrastructure, and social systems are tightly interwoven, and

that interventions in one domain will ripple into others.

Several respondents made this point explicitly in relation to Pakistan. Both Mr. Hayat and
Dr. Masood argued that, given the scale and immediacy of climate impacts, every major
development program in the country needs to include or account for climate adaptation. In
climate vulnerable countries, climate risk is no longer a purely environmental issue, but a
baseline condition that shapes what counts as viable development at all. This view is consistent
with emerging frameworks like Planetary Health, which emphasize ecosystem health alongside

human health and wellbeing.

Recharge Pakistan illustrates the reality for conservation programming that holistic,
cross-cutting approaches are increasingly necessary for effective and enduring outcomes. For
WWEF and similar organizations, this suggests that future programming in climate-vulnerable
contexts will need to consider the interwoven systems that cause vulnerabilities. Approaching
program impacts holistically ensures the investments will remain relevant and effective over the

decades in which climate change will continue to unfold.

Recommendations

To make drought and flood risk reduction a clearly demonstrable outcome, Recharge

Pakistan must further consider how it monitors and evaluates the long-term impacts of the work
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being done. As outlined by Hafferty et al. and Seddon et al., there are documented concerns that
EbA encounters barriers when not implemented with government or community support or
funded upkeep. Another key concern is the lack of data that demonstrates its value, or that more
effective, though difficult, decisions to reduce disaster risk are avoided due to EbA. As a result,
monitoring and evaluating this program is crucial. While the program has some monitoring and
evaluation outcomes described, such as hydrological modeling and economic valuation, there
can be additional measurements or long-term community surveys that can help improve

evaluation.

One core element of impact modeling is to use climate and weather pattern projections to
model scenarios in each pilot basin. By coupling regional climate projections with hydrological
and hydraulic models, the project can estimate how restored watersheds, wetlands, and recharge
structures change peak flows and flood extents under different monsoon intensities and drought
sequences. Comparing these scenarios allows the program to attribute a share of reduced flood
peaks, shortened inundation duration, and improved dry season baseflows to its interventions

once in place and maintained.

On the ground, conducting local measurements is essential to connect modelling with
observed changes. Installing and maintaining flow gauges upstream and downstream of key
interventions, together with rainfall stations, groundwater observation wells, and soil moisture or
water infiltration sensing in restored areas, would allow Recharge Pakistan to measure changes
in peak discharge and aquifer response. These measurement systems can be installed and collect
data over several years after the program concludes to build a data network with provisional

government to understand the impact of the interventions as well as maintenance needs. These
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observed trends can then be fed back into the models to refine estimates of avoided damages and

improved drought resilience.

Equally important is a long-term program of community-level data collection that traces
how these hydrological changes affect people’s lives. Recharge Pakistan plans to incorporate
community health surveys at the conclusion of the program; however, it is critical to establish
recurring panel surveys over a longer period to better track the impact of this program. These
surveys can also be done at the intervention sites and comparison communities in addition to the
baseline surveys done at the beginning of the program. Additionally, the surveys should consider
tracking data such as household income sources, agricultural yields, individual debt and savings,
incidence of water- and vector-borne diseases, time spent collecting water, and population
changes due to displacement or migration. Repeated every one to two years, these surveys can
reveal whether improved flood and drought conditions translate into more stable incomes,
reduced health burdens, and less need for distress coping strategies. Disaggregating results by
gender, livelihood group, and socioeconomic status will help show whether benefits are reaching

the most vulnerable.

Finally, monitoring land tenure and land ownership dynamics is critical for understanding
who ultimately benefits from reduced flood and drought risk. The project can systematically
document baseline landholding patterns and any changes in land sales, consolidation, or
displacement around restored watersheds, wetlands, and floodplains. This data would allow
Recharge Pakistan to see whether increased water security and reduced flood damage strengthen

tenure security for poorer households or lead to land value changes. By designing its monitoring
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system around these topics, Recharge Pakistan can move beyond generic resilience claims and

provide data that centers the future impacts of the communities it targets.

Finally, WWEF’s ability to design and secure funding for Recharge Pakistan is closely tied
to the long-standing presence of WWF-Pakistan and the relationships it has cultivated with
federal ministries, provincial departments, and communities in the Indus basin. These
relationships made it possible to coordinate across the Ministry of Climate Change, the Federal
Flood Commission, and local authorities, and to identify intervention sites where communities
were already engaged with WWF and receptive to ecosystem-based approaches. At the same
time, this success underlines a fundamental limit that WWF can only play this kind of convening
and implementing role at scale in places where it has strong government relationships, trusted
local staff, and sufficient expertise to operate. This may not be the case in every vulnerable
landscape. Recognizing these limits is essential if WWEF is to avoid assuming that its model in

Pakistan is automatically replicable elsewhere.

If WWE’s global mission is to halt environmental degradation and build a future in which
people live in harmony with nature, this mission must be kept paramount. Large, high-profile
climate resilience projects like Recharge Pakistan can create pressure for WWF to maintain its
reputation or influence. Maintaining clarity about these organizational boundaries is therefore
critical: WWF can demonstrate what ecosystem-based approaches can achieve in a few
emblematic basins but cannot—and should not—be expected to deliver DRR and adaptation

across all of Pakistan, let alone globally, on its own.

This is where a deliberate strategy of supporting and uplifting other NGOs and

community-based organizations can fill this gap. This might include jointly developing DRR
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projects, co-producing risk assessments and ecosystem-based intervention designs, and ensuring
that local partners have roles as co-implementers or sub-grantees rather than merely

beneficiaries. In this way, WWF can use its convening power to broaden the field of actors

capable of delivering EbA-informed DRR, rather than funding within its own structures.

Finally, WWF’s engagement with Recharge Pakistan underscores the importance of
using flagship projects to transform systems, not just to showcase WWF’s own brand. The
organization frames the program as a “paradigm shift” towards ecosystem-based adaptation in
Pakistan, but that shift will only be durable if public institutions can internalize the lessons from
the program and carry it forward. By consciously recognizing the limits of what a single
organization can sustain and by investing in the capabilities of others, WWF can stay aligned
with its mission and ensure that the lessons from Recharge Pakistan are more likely to be
replicated and scaled in other vulnerable regions, even in places where WWF itself has a limited,

supportive role.

Conclusion

Pakistan ranks among countries most at risk for climate vulnerability, experiencing two
super flooding events in a little more than a decade and climate projections indicating an increase
in frequency and severity of such events. The Pakistan government had to prioritize disaster risk
reduction alongside long-term climate adaptation measures. Recharge Pakistan set to explore
strategies to reduce flooding and drought risk through nature-based solutions that supported the
functioning and protection of ecosystems to support in flood and drought risk reduction, rather
than traditional grey infrastructure. Recharge Pakistan is currently being implemented as a seven

year program with a $77.8 million USD budget, utilizing ecosystem restoration and green
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infrastructure interventions that will be managed through community governance structures.

This evaluation set out to determine whether and how a program of this kind can function
as DRR within WWF’s larger conservation agenda and what lessons it may hold for other areas
experiencing extreme flooding risk. Across six cross-cutting themes, the analysis points to an
overarching conclusion, that holistic, system-based approaches are necessary in areas
experiencing increased disaster risk due to multiple factors such as climate change impacts and
ecosystem degradation. If these topic areas (disaster risk reduction, ecosystem conservation,
climate adaptation, and livelihood support) are siloed into discrete programming, there is a
misunderstanding of the interconnected nature of the risks that communities in the Indus Basin

are facing.

The program's extended pre-planning phase proved to be one of its greatest assets. The
years of modelling, community consultation, and stakeholder alignment that preceded GCF
approval were crucial to building support and extending the lifespan of the interventions. This
underscores a lesson for the WWF network, that the quality of the preparation phase is crucial
for large-scale programs that span multiple disciplines. The program's approach to community
engagement further illustrates this point. Rather than treating local communities as passive
beneficiaries, Recharge Pakistan embedded community authority into its governance architecture
through Community-Based Organizations, Water User Groups, and Watch and Ward systems,
and drew on community knowledge to shape the design of interventions themselves. As
interviewees described, some of the most effective solutions for specific site conditions emerged
from listening sessions with local residents. For WWF, this model of co-design and participatory

governance should be treated as a minimum standard rather than a program enhancement.
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The funding journey of Recharge Pakistan also carries important lessons about the
structural vulnerabilities of programs with diverse sources of funding. The abrupt withdrawal of
government co-financing following the 2022 floods, and the subsequent loss of USAID support,
forced a significant reduction in the program's scope. This is not an argument against diversified
financing; however, program teams should be cautious that co-financing should be treated as a
source of risk as well as resource, and that volatile political or disaster-prone areas should build

contingency scenarios into their financial models.

Despite these challenges, Recharge Pakistan has already demonstrated early markers of
institutional significance. It has maintained cross-administration government support in a country
with four changes of leadership over the program's development period. It has attracted sustained
interest from across the WWF network as a model for EbA-informed climate resilience work.
And it has positioned EbA and green infrastructure as candidates for integration into Pakistan's

national and provincial polities.

That said, it would be premature to declare the program as a proven model, or even a
success. As this evaluation has noted throughout, the evidence base for EbA remains patchy,
impact claims are currently model-based rather than empirically demonstrated, and the program's
seven-year lifespan may be insufficient to capture the long-term hydrological and social
outcomes it aims to produce. Independent evaluations, extended community monitoring, and
transparency are essential if Recharge Pakistan is to fulfill its ambitions of contributing to the
global evidence base for nature-based disaster risk reduction. WWF should resist the temptation

to use the program primarily as a branding asset and instead invest in the rigorous, long-term
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evaluation policies that would allow its lessons to be critically examined, if replication of this

program is an organizational goal.

Looking ahead, the insights from this case study are highly relevant to other parts of the
WWEF portfolio, particularly in regions where freshwater and climate risks are most acute: major
river basins in India, the Amazon, northern and central Mexico, the Mekong, and eastern and
southern Africa, among others. These landscapes are already experiencing overlapping hazards,
like heatwaves, drought, and floods which are driven by global emissions. As a global entity,
WWEF has both an ethical responsibility and a strategic opportunity to support these country
offices to design and deliver programs that match the scale and complexity of the threats they
face. To do this in practice, WWF must first treat climate risk and DRR as core consideration

across conservation work, not niche add-ons, both in places were WWF can be the convener of

these programs, and, where it must acknowledge the limitations of its influence and expertise.

Ultimately, what Recharge Pakistan shows is that weaving DRR into nature conservation
is not about moving beyond WWF’s mission but fulfilling it under new conditions. Building a

future in which people live in harmony with nature now requires confronting climate-driven
water risks head-on, embracing cross-disciplinary, community-anchored approaches, and

mobilizing the full breadth of the WWF network to stand behind programs that do both.

Further Consideration

My evaluation of this program was limited as it primarily draws entirely from accounts of
those working at WWF and WWF-authored and produced materials, including the GCF funding

proposal. While these sources provided insights into the program’s beginning, successes, and
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justifications, it nonetheless represents a single perspective. At this time, no independent reviews
or accounts of this program have been found. For a more thorough assessment, additional
research should utilize independent evaluations or learning from those involved in the program
that are not employed at WWF. Accounts from residents within the pilot sites, especially those
who had experienced flooding impacts or whose livelihoods rely on agriculture, would add to a
more complete understanding of the program’s perception. If no independent reviews exist,
WWEF should consider independent audits or reviews of its large-scale programming to ensure
standards are being maintained, and the outlined impacts are being achieved. These indepedent
accounts could also further make the case for large-scale implementations of EbA and green
infrastructure. The lack of this information presents a gap in accountability and learning

opportunities.
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Annex I. Interview Questions
Introduction:

e Please tell me your name
e Please tell me your title and your role within WWF

Flooding Event of 2022

e What was your personal experience during the 2022 flooding events in Pakistan?
e Had you experienced flooding prior events prior to the ones in 20227
e How was WWEF’s programs in Pakistan affected by the 2022 floods?
o Has the WWF Pakistan office changed any of its programs to increase resiliency

with the floods of recent years?

Program:

e What is your understanding of Recharge Pakistan

e What was your role in the program?

Preplanning

e Please describe the process of planning the Recharge Pakistan program.

e (Could you share how the program became a priority for WWF-Pakistan?

e Was this program always intended to reduce disaster risk? If yes, what kind of outcomes
did you intend?

e Was there a particular individual or team that helped make this program a reality? Is there
executive or leadership support?

e What goal area of WWF or WWF-Pakistan does this program address?

e Did WWF-Pakistan bring in a disaster risk reduction expert in the creation of this program?

Fundraising

e Please describe the process of fundraising for this program.
e  Which countries were most interested in supporting this program?
e How did blended finance play a role in the Recharge Pakistan program

o Do you think the blended finance approach was effective?
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e Please share the process of securing corporate funders attached for this program.
o Do you think utilizing corporate funding was effective?
o Was it valuable to leverage corporate funding for this program?

e How was the Green Climate Fund involved?
Successes

e What do you think is going well with the program?
e What are you proud of achieving so far through this program?
e Do you feel the WWF network was supportive of this program?

o How so?
Barriers

e What could have been improved with this program?
e What else could have been included as an outcome?
e Please describe the impact of the loss of international funding.

¢ Do you feel anything could have been done better?

Broad Application

e Do you see the potential for other countries to replicate aspects of this program?
o Ifso, what aspects?
e What aspects of this program were new to WWEF?
e What aspects of this program could be applied broadly? Which are dependent on Pakistan

or flood risk reduction?

e How did this program support national and provincial planning systems in Pakistan?
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Annex II. Consent Script for Interviews

Introduction

Purpose

Procedures

Risks

Benefits

Confidentiality

Voluntariness

Questions
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Thank you for your interest in talking with me about the Recharge Pakistan
Program. My name is Hannah Wagner, and I am a graduate student from
Duke University doing research for my Master’s Project through my role at
the World Wildlife Fund.

I am interested in learning how the program Recharge Pakistan implemented
disaster risk reduction alongside traditional conservation while balancing
engagement with local communities. The results could help improve WWF’s
approach to disaster risk reduction in its programming.

If you agree to be in my study, I will ask you to talk with me about your
experiences developing this program, fundraising for the program,
implementing the program, and evaluating the program. I may also ask you
about community engagement in preparation for the program and the
Pakistan flooding disaster in 2022. We can talk for as long as you like, but I
expect our conversation will take about an hour. I would also like your
permission to allow me to record our conversation via zoom so I may focus
without needing to take notes.

If you find that a question I ask is too private or personal, please let me
know if you would like to skip the question.

You may not personally benefit from our conversation, but [ hope my
findings will help improve our knowledge and understanding of WWF's
nonprofit programming and how to engage with the communities where
their programs are active.

By agreeing to this interview, you agree that [ may use your name in my
final report. If requested, I will not use your name and will use your job title
instead.

You can skip any question that you do not want to answer. You can also stop
our interview at any time, for any reason. If you do not want your response
to be recorded, that is okay. Whatever you decide to do is fine. Your
decision will in no way affect any your employment at WWEF.

Please let me know if you have any questions for me at this time.

For questions about this study, please contact me or my advisor, Dr.
McAdoo. For questions about your rights, please contact the Duke
University Campus Institutional Review Board at 919-684-3030 or
campusirb@duke.edu. It will be helpful if you include Protocol ID# 2020-
2222 in your communication.
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Annex III. Two Pager for Internal Use at WWF
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Flood Risk Reduction

Lessons from Across the WWF Network
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Climate change is increasing the intensity and frequency of disasters. This
fact puts at risk WWF’s mission to achieve a future in which humans and
nature live in harmony. WWF must consider Disaster Risk Reduction in its

programming where global temperature change is causing increased
vulnerabilities.

Recharge Pakistan

Recharge Pakistan is a seven-year, 77.8 million USD project led by WWF-Pakistan that uses
ecosystem-based adaptation and green infrastructure to reduce flood and drought risk in the Indus
Basin, while restoring wetlands, forests, and natural water channels. The program will benefit

vulnerable areas by increasing groundwater recharge, improving water storage, and strengthening
climate-resilient livelihoods through community-level governance.

Lessons from This Program




Preparatory Phase

Community-Led Solutions

Co-financing

Adaptability

Holistic Solutions

Freshwater as the Focus

allowed for hydrologic and climate modeling,
rigorous site selection, cost-benefit analysis,
and multi-level stakeholder engagement. All
were essential to securing political and
financial backing.

Community-Based Organizations, water use
groups, and other systems embed local
authority, while environmental and social
safeguards, gender analyses, and grievance
mechanisms aim to ensure maintained support
and protect vulnerable groups.

While the program was anchored by GCF grants,
corporate and bilateral grants were
supplemented which enabled ambition but also
exposed the program to volatility when
Pakistan’s government and USAID reallocated
or withdrew co-finance after major floods and
political change.

Rather than presenting a single, generic
narrative, the team consistently re-articulated
the program’s multiple co-benefits like flood
risk reduction, water security, livelihood
support, biodiversity conservation, and
alignment with national climate commitments
to resonate with federal, provincial, and
community stakeholders.

This program treats disaster risk, water
management, livelihoods, governance, and
biodiversity as interdependent rather than
siloed domains. Interviewees agreed that the
program addressed systemic drivers of risk in
ways that are long-lasting, anchored in
community support, and ecologically grounded.
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Freshwater Management Community Resilience

Healthy freshwater systems provide multiple Functioning rivers, wetlands, floodplains, and
co-benefits because they supply and purify aquifers naturally buffer floods and droughts
water, sustain biodiversity, and support food, by storing, slowing, and gradually releasing
energy, and cultural services that underpin water, which reduces hazard intensity, lowers
ecosystem resilience. the exposure of people and assets, and helps

decrease vulnerability by stabilizing
livelihoods and local economies.

Considerations

WWF may not always be best situated to carry out DRR in its
programming. WWF can explore funding CBOs or NGOs with better
government or community influence to incorporate DRR into
climate vulnerable, priority landscapes.
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Want to Learn More?

email: hannah wagner@wwfus.org




	“If climate change is a shark, then water is its teeth.” — James P. Bruce, 2016

