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Executive Summary



Urban Nature-based Solutions in the Middle East and North Africa region are emerging as promising approaches to address the region’s intersecting challenges of extreme water scarcity, rapid urbanization, climate risks, and socio-political fragility.


[image: Dense white and beige buildings fill the foreground beneath dark mountain ridges, with the sun setting behind the peaks and an orange sky above.]High-density urban development with minimal integrated green space in Muscat, Oman. Anika Montague, 2023.



Urban Nature-based Solutions (NbS) in the Middle East and North Africa (MENA) region are emerging as promising approaches to address the region’s intersecting challenges of extreme water scarcity, rapid urbanization, climate risks, and socio-political fragility. Urban NbS in MENA have been most visible in large-scale greening initiatives and flagship urban projects. Yet across the region, opportunities remain underdeveloped, especially for solutions that respond to MENA’s unique ecological and socio-political contexts

While the policy landscape for NbS is still nascent, momentum is growing. High-level frameworks—such as Nationally Determined Contributions (NDCs), municipal master plans, and regional initiatives like the Middle East Green Initiative—are increasingly referencing NbS, though implementation often remains fragmented. At the same time, a mix of state-led mega-projects in high-income countries and donor-driven pilot projects in lower-income or conflict-affected contexts highlight both the potential and the unevenness of NbS uptake across MENA’s diverse subregions

The MENA Roadmap for Urban Nature-based Solutions synthesizes current knowledge, practices, and opportunities for NbS in urban contexts across the region. It draws on a review of academic and grey literature and integrates expertise from regional practitioners and scholars, complemented by insights from 17 illustrative urban case studies. The report aims to bridge knowledge and practice by identifying actionable pathways for scaling context-appropriate NbS that strengthen ecological resilience, advance equity, and foster long-term sustainability.

Findings from this assessment are summarized in seven Key Messages, each supported by Key Findings and Key Recommendations. Together, these highlight trends, challenges, and opportunities for mainstreaming NbS in MENA cities, and provide guidance for policy, planning, and practice at local, national, and regional levels


KEY MESSAGE 1:

Urban NbS in MENA are often designed to mitigate heat and flash floods, especially in climate-stressed and degraded ecosystems, with less focus on issues of water scarcity. Reliance on irrigation-intensive greening is ecologically and economically unsustainable in water-scarce regions, underscoring the need for water-wise NbS that conserve and reuse resources.


Key findings: Urban NbS in MENA tend to target heat and flood risks, while water-focused interventions remain limited despite regional needs. Water scarcity is among MENA’s most severe sustainability challenges, making vegetation-heavy solutions too costly, fragile, and often maladapted to the region’s conditions. These barriers are further compounded by degraded soils, polluted waterways, and climate variability, undermining long-term feasibility and effectiveness

Key recommendations: Prioritize water-smart NbS that conserve, recycle, treat, and store conventional and non-conventional water resources. Across MENA cities, emerging examples of constructed wetlands, green walls and hydroponic systems to treat, store and recycle water demonstrate the potential for context-appropriate approaches. Scaling such practices requires moving away from water-intensive greening and adopting stormwater harvesting, greywater recycling, and floodable landscapes tailored to arid and semi-arid urban contexts


KEY MESSAGE 2:

Urban NbS are largely concentrated on creating new ecosystems and restoring degraded ones in MENA, with less emphasis on conserving existing ecosystems that are rich in biodiversity. This imbalance reflects a regional reality where few intact, natural ecosystems remain within urban boundaries, and risks overlooking biodiversity protection and the ecological functions that intact or regenerated habitats provide.


Key findings: While interest in the rehabilitation of polluted sites and restoration of coastal and riverine ecosystems is growing, conservation-based urban NbS remain rare. The limited documentation of NbS that protects undisturbed habitats reflects a dual reality: first, that very few original ecosystems remain intact due to rapid urban expansion and arid conditions; and second, that much of the region’s urban nature is historically anthropogenic. Nonetheless, the limited protection of remnant natural or human-modified habitats reduces opportunities to sustain biodiversity, safeguard ecosystem services, and maintain ecological buffers as cities expand and climate risks intensify

Key recommendations: Invest equally in urban NbS that create, conserve, protect, and restore ecosystems in line with local ecological contexts. Conservation prevents costly degradation before it occurs, fosters long-term stewardship of natural resources, and reduces anthropogenic risks. MENA cities need to continue embedding novel approaches and techniques—such as ecological corridors, green belts, and habitat protection zones—while also prioritizing indigenous and climate-adapted species. By balancing new greening with robust conservation and restoration, cities can secure biodiversity and reduce long-term ecological costs while enhancing resilience, and delivering social co-benefits



KEY MESSAGE 3:

Urban NbS remain constrained by financing models in MENA that do not ensure sustainability with environmental and social benefits. NbS financing happens either in the form of centralized, state-led budgets in high-income countries— where benefits are somewhat gentrified—or short-term donor funding in lower-income and conflict-affected contexts, where the need for benefits is more acute. These approaches risk producing fragmented, small-scale projects rather than scalable solutions.


Key findings: Contrasting financing models shape NbS implementation across the region: Gulf countries and Iran fund NbS largely through state-led budgets, while donor-driven approaches dominate in lower-income and conflict-affected settings. Across differing financing models, a common pattern emerges where NbS programming remains disconnected from long-term policy and investment cycles—exacerbated by weak municipal capacity to raise funds and maintain interventions as well as a lack of policy enforcement. These compounded challenges prevent the scalability of NbS in the region.

Key recommendations: Maximize investment in NbS by embedding NbS planning into financing systems. Additionally, seeking blended financing mechanisms from the public, private, and non-profit sectors, supported by government incentives and subsidies can attract private co-investment while guarding against greenwashing. The MENA region will also benefit from raising awareness and building the capacity of policy and decision-makers, to strengthen understanding of the interrelation between local challenges, their impacts, and the potential role of NbS in addressing them.


KEY MESSAGE 4:

Despite growing recognition of the value of community engagement, most NbS in MENA are implemented through top-down processes. Limited participation constrains local ownership, weakens civic understanding and social equity, and misses opportunities to integrate local knowledge, leaving NbS perceived as aesthetic or technical add-ons rather than essential public goods.



Key findings: While NGO-led initiatives often include participatory mechanisms, many state-led and private projects tend to involve communities more as recipients than active participants. Public engagement with NbS remains low due to exclusion from planning, limited access to green spaces, and weak communication on the societal value of NbS.

Key recommendations: Ensure participation and co-design with local communities and stakeholders across all stages of NbS planning and implementation. Mechanisms also need to be culturally appropriate while guaranteeing equitable access to information and resources. Examples such as Amman’s Urban Micro-Lungs initiative, Cairo’s rooftop farming hubs, and grassroots efforts like Miyawaki forests in Beirut show how participation can increase benefits, strengthen inclusion, and ensure NbS strategies serve local needs regardless of funding source.


KEY MESSAGE 5:

Urban NbS are increasingly embedded in national planning and climate policies across MENA, including Nationally Determined Contibutions (NDCs), National Biodiversity Strategies and Action Plans (NBSAPs), and National Adaptation Plans (NPAs), yet these commitments rarely translate into funded, implemented action. Without stronger integration into enforceable institutional frameworks and city-level planning, NbS risk being relegated to box checking for reporting requirements rather than actionable solutions.


Key findings: Governments across MENA increasingly reference NbS in high-level strategies, such as Nationally Determined Contributions (NDCs), and other national and subnational master plans. However, significant gaps remain between these policy commitments and their translation into actionable projects on the ground—with many strategies serving more as reporting instruments than operational frameworks.

Key recommendations: Mainstream urban NbS into regulatory and policy frameworks at both national and municipal scales. Embedding NbS into disaster risk reduction, climate adaptation, and territorial planning policies—aligned with regional ecological challenges—can move them from paper commitments to actionable strategies. Initiatives such as Wadi Hanifa’s gradual integration into Riyadh’s master plan and Amman’s Green City Action Plan demonstrate how institutional frameworks can begin to anchor ecological approaches into urban planning. While both cases show the potential for enhancing biodiversity, reducing risks, and generating co-benefits, they also reveal ongoing challenges with long-term financing, monitoring, and ensuring community inclusion—highlighting the need for sustained governance support to make such approaches durable and equitable.



KEY MESSAGE 6:

The knowledge base for urban NbS in MENA is fragmented, with inconsistent monitoring and evaluation to aggregate data on ecological and social conditions. Without a strong evidence base and systemic monitoring, the ability of cities to learn from experience, refine interventions, and scale or replicate successful approaches remains constrained.


Key findings: Weak documentation and knowledge exchange mean that NbS evidence often remains confined to isolated pilot projects, and that research on the potential of urban NbS to address the context-specific challenges in the region remains limited. Furthermore, the current public understanding and engagement further reflect the absence of accessible knowledge platforms and systematic monitoring mechanisms.

Key recommendations: Developing open-access databases, regional knowledge platforms, and participatory monitoring systems can generate region-specific evidence needed to improve design, foster accountability, strengthen regional partnerships, and support replication across the region. In turn, such platforms can facilitate systemic documentation, communication and monitoring and evaluation across different regional actors, to promote understanding of NbS and the potential co-benefits they can generate in the region.


KEY MESSAGE 7:

The uptake of NbS in MENA cities remains uneven, hindered by the absence of a regional and context specific understanding that goes beyond formulaic approaches. A shared, unified language, and a coordinated approach for NbS are needed to strengthen diffusion across research, policy, and practice.


Key findings: Although NbS are increasingly referenced in urban discourse, their adoption in MENA remains limited by conceptual ambiguity, fragmented practice, and weak alignment between research and implementation.


Key recommendations: Establish a regional framework that unifies NbS language and concepts, tailored to ecological and socio-political realities of MENA. Such a framework would provide guidance on moving beyond formulaic, globally imported definitions, toward context-specific understandings of what NbS means in the context of MENA cities while ensuring that local terminology remains aligned with international standards. In addition, the framework has the potential to foster collaboration among municipalities, practitioners, researchers, and civil society. Such collaborations could generate regional knowledge-sharing and open dialogue platforms and capacity-building initiatives that accelerate uptake, improve coherence, and connect local practice with the unique regional context.
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	Introduction





Many MENA cities rank among the lowest globally in green space coverage, with public green areas covering just 1.5 square meters per person in Cairo and 4.5 in Tehran.


[image: Aerial view of a large oval water basin with rows of structures and a central fountain, surrounded by multilane roads filled with cars, trees, buildings, and dense urban development.]Wadi Hanifa: Large-scale bioremediation cells for urban wastewater treatment and ecological restoration. Riyadh, Saudi Arabia. Royal Commission for Riyadh City.





1.1  Urban Nature-based Solutions in the Middle East and North Africa Region

With the rise in the adoption of urban Nature-based Solutions (NbS) to address mounting challenges globally, there is a growing recognition to redirect NbS definitions and applications towards more context-sensitive understandings, especially in arid and semiarid regions like the Middle East and North Africa (MENA). This region, home to about 645 million people (World Bank, 2024),1 is experiencing one of the fastest rates of urbanization globally, alongside intersecting challenges including extreme heat, water scarcity, displacement, and conflict, which threaten infrastructure, disrupt governance, and exacerbate social inequalities. Its urban population has risen from 32 percent to 64 percent since 1960, surpassing the global average increase (Yehya et al., 2024).

In this context, NbS—broadly defined as actions that protect, restore, or sustainably manage ecosystems to address societal challenges while delivering environmental, social and economic benefits (Cohen-Shacham et al., 2016)—offer a compelling pathway toward more resilient and sustainable urban environments. There is a growing recognition of the potential of NbS in the region, with several countries beginning to explore their integration into urban planning and environmental management (Mabrouk et al., 2023). However, research and implementation of NbS in MENA remain limited, necessitating more context-specific approaches to address the region’s unique challenges (Sari et al., 2023). Existing initiatives are often fragmented and framed as standalone greening or beautification projects.

Many MENA cities rank among the lowest globally in green space coverage, with public green areas covering just 1.5 square meters per person in Cairo and 4.5 square meters per person in Tehran, which is significantly lower than the recommended standard of 9 meter squared per capita (Hassan and Jombach, 2025)—prompting efforts to expand urban greening. Meanwhile, ongoing and recent conflicts and displacement in the region continue to disrupt governance and service delivery. These layered vulnerabilities underscore the need of embedding NbS in holistic urban planning or climate adaptation strategies as a means to address both environmental and socio-political fragilities.

Patterns of urban vulnerability vary widely across the MENA’s subregions. The Gulf Cooperation Council (GCC) countries — Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates are highly urbanized and mostly desert. For example, Kuwait and Qatar have an urban population of 100 percent and 99 percent respectively, compared to a world average of 58 percent (World Bank, 2024). This is likely to be due to the desert context and the historic nomadic tradition prior to urbanization. These countries are financially capable of large-scale green infrastructure investment, yet face an exceptionally harsh climate-extreme heat, water scarcity, and, for coastal cities, sea-level rise. These pressures also raise equity concerns for parts of the populations most exposed to them. In contrast, countries in the Mashreq subregion—including Egypt, Iraq, Jordan, Lebanon, Palestine, Syria as well as Iran and Türkiye—grapple with compounding uncontrolled expanding urban areas coupled with desertification, threatening 50 percent of the land in Iraq and Syria (World Bank, 2020) with droughts and infrastructure decay. These environmental and urban stresses are further compounded and intensified by conflict and displacement. The Maghreb subregion— Algeria, Libya, Tunisia, and Morocco—is similarly marked by desertification. Tunisia and Libya have some of the fastest eroding coastlines globally (World Bank, 2020) as well as declining rainfall, and high unemployment —making cities like Tunis and Casablanca increasingly vulnerable to both climate and economic shocks. In Sudan, Djibouti and Yemen, low levels of urbanization intersect with fragile governance, food insecurity, and limited adaptive capacity to adjust to climate change. In these contexts, any meaningful deployment of NbS must be low-cost, peace-sensitive, and focused on delivering co-benefits for livelihoods and environmental stability.

Water stress remains the region’s most pervasive and unifying threat. The MENA supports over six percent of the world’s population, but holds less than two percent of the global renewable freshwater (Abou Dargham, 2019). Over 60 percent of the population lives in areas of high or extremely high water stress (Klimes, 2024). Countries like Jordan fall below 100 cubic meters per person annually—which is lower than absolute scarcity thresholds of 500 cubic meters per person per annum (UNICEF Jordan and Economist Impact, 2022). Transboundary tensions, unsustainable groundwater extraction, and dam construction, further aggravate regional water governance issues and exacerbate political fragility (Mahmoud, 2024). Furthermore, extreme climate vulnerability in MENA leads to severe urban challenges such as droughts, floods, urban heat island (UHI) effects, infrastructure damage, and service disruptions, including limited water supply (World Bank, 2020). While some countries — especially in the GCC — are beginning to integrate NbS into urban development agendas to address these issues, efforts are largely nascent and uneven. Cities in MENA will require NbS approaches that not only reflect the ecological reality of the region, but also the interconnected complexity of specific political, economic, cultural and social dynamics shaping urban futures.

The MENA region hosts over six percent of the world’s population, but holds less than two percent of the global renewable freshwater.

[image: Map with countries highlighted in orange, including Morocco, Algeria, Tunisia, Libya, Egypt, Sudan, Palestine, Lebanon, Turkey, Syria, Iraq, Jordan, Saudi Arabia, Yemen, Iran, Kuwait, and UAE.]Figure 1: MENA’s Regional Delineation Used in this Report. The boundaries and names shown, and the designations used on the map do not imply official endorsement or acceptance by NATURA.






1.2  The State of Knowledge on Nature-based Solutions in MENA

Despite growing urgency to address environmental challenges, urban NbS remain under-conceptualized and weakly institutionalized across MENA. Growing regional momentum is evident in a general increase in NbS language in high-level regional policies and governance initiatives. These initiatives include Saudi Arabia’s Middle East Green Initiative (MGI) and the United Nations (UN) climate summits hosted in the region (COP27 in Egypt, COP28 in the United Arab Emirates [UAE]). However, initiatives are often limited to strategy documents, such as Nationally Determined Contributions (NDCs), without being embedded into actionable urban planning or climate adaptation frameworks, coordinated strategies, and research agendas that have supported uptake in other regions like Europe. This disconnection is further compounded by inconsistent terminology, scarce publicly available data on implemented projects, and limited monitoring and evaluation reporting mechanisms—making it difficult to assess effectiveness or scale promising practices. With no dedicated platform to systematically map, monitor, or evaluate urban NbS, and uneven academic capacity, knowledge production and context-specific adaptation remain limited.

Financing and governance patterns in MENA’s NbS landscape are divided across two primary actors: top-down government investment in Gulf countries and Iran, and international Non-Governmental Organizations (NGOs) elsewhere, often influenced by donor frameworks, priorities, and funding cycles. In both cases, interventions tend to be isolated pilots with limited institutional uptake or longevity. However, an emerging and often under-recognized actor is the growing network of municipal governments across the Arab region. Through forums like UrbanShift and regional mayoral alliances, several cities—such as those in Morocco—have begun investing in urban tree planting as multifunctional solutions (United Nations Development Programme, 2025). Yet, without more embedded research partnerships, sustained financing, and stronger national-local integration, many projects remain disconnected from broader socio-ecological realities and urban risk profiles.

Existing research on urban NbS in the MENA region is relatively scarce, often focusing on specific challenges without a holistic analysis of the broader urban context. Grey literature primarily highlights events, workshops, and conferences rather than in-depth research studies or published reports specific to the region’s unique context and challenges (UN-Habitat, 2022; UNEP, 2023). Recent academic contributions have begun to map NbS strategies across natural ecosystems, as well as challenges, economic conditions, and intervention models to identify key gaps in NbS applications (Gebrael, Mitri and Kalantzi, 2024; Lemes de Oliveira et al., 2024). However, the urban dimension remains insufficiently explored in research, other than Ben Hassen and Hageer, who explored the opportunities and challenges of urban NbS in MENA through a combination of grey and scholarly literature review (Ben Hassen and Hageer, 2024). Furthermore, the integration of empirical data—whether field-collected or drawn from implemented case study analysis—is absent from the existing literature. Hence, original research on urban NbS with original data by scholars from the MENA region remains very scarce.

This gap in academic and policy-oriented literature limits the understanding and uptake of urban NbS’s potential benefits, challenges, and best practices in the region. This limited capacity also creates space for greenwashing and misaligned top-down financing approaches, which often overlook local community voices and fail to address the region’s specific socio-economic and environmental contexts.




1.3  Contributions of This Report

The Middle East and North Africa (MENA) Roadmap for Urban Nature-based Solutions is, to our knowledge, the first report to focus exclusively on the state of research as well as implemented urban NbS projects in the region. It offers a more inclusive review of how NbS are being conceptualized, implemented, and adapted across MENA cities in response to escalating climate risks, rapid urbanization, and socio-political fragility. This report aims to bridge a critical knowledge gap by analyzing both the current state of research and the practical realities of NbS implementation in urban settings.

This roadmap makes two key contributions. First, it shifts the focus from limitations toward identifying opportunities for context-specific solutions—highlighting how NbS can be leveraged even in highly constrained environments. Second, it positions the MENA region as a critical testbed for understanding barriers and enabling conditions for NbS, offering valuable insights for other regions transitioning toward arid and semi-arid climates. By synthesizing fragmented knowledge and providing practical guidance for policymakers, designers, funders, and practitioners, the report supports more effective integration of NbS into urban climate adaptation strategies—enhancing the resilience, sustainability, and inclusivity of cities across the MENA region.




	1 The population figure of 645 million reflects the definition of MENA adopted in this report, as illustrated in the map at right, which may differ from standard definitions such as that of the World Bank. For a detailed discussion of the regional scope, see Section 2.1.









	2
	Scope and Process




[image: Dense hillside cityscape with closely packed beige buildings, scattered trees, and roads. A large mural of a person carrying an object on their head covers the side of a foreground building.]A view of Amman’s dense residential topography. Amman, Jordan. Philipp Nuding. 2022.





2.1  Overall Approach

This report is part of the NATURA Global Roadmap for Urban Nature-based Solutions— a coordinated initiative to synthesize the state of knowledge and practice across seven world regions (US & Canada, Latin America & the Caribbean, Europe, the Middle East & North Africa, Africa, Asia, and Oceania). The methodology follows a framework used across the global and other regional assessments, enabling both cross-regional comparison and region-specific analysis. Within this shared framework, the MENA report offers a wide perspective on NbS in MENA cities. It highlights regional case studies to develop detailed profiles of NbS practices within policy, planning, and implementation frameworks. The approach encompasses three main steps: (1) exploring patterns and gaps in NbS research across the region; (2) highlighting case studies that reflect the practical applications of NbS in urban settings; and (3) synthesizing knowledge from this dual perspective, to identify key knowledge gaps and highlight opportunities for scaling and adapting NbS to different MENA city contexts. This process was carried out through an iterative, collaborative and consensus-oriented co-production approach, drawing on regional expertise and global coordination to ensure both comparability and local relevance (Figure 2).

This MENA Roadmap for Urban Nature-based Solutions report specifically builds on the collective knowledge of the regional research team, drawing from their direct experience with urban NbS planning, implementation, and evaluation. A set of illustrative case studies was selected to characterize recurring patterns in NbS types, intervention strategies, and urban risk profiles across the region. The analysis gives particular attention to governance arrangements, stakeholder engagement, financing mechanisms, and implementation barriers.

[image: Circular diagram with Middle East and North Africa regional roadmap at center, surrounded by evidence from research, grounded practices, and expert knowledge, with related labels.]Figure 2: Integrative Approach to the NATURA MENA Roadmap for Urban Nature-based Solutions.



Given the colonial history of the region, competing definitions of the MENA region differ according to the strategic importance of included countries by different institutions. For instance, the World Bank defines the region as containing twenty two countries geographically spanning across West Asia, the Arabian Gulf, and North and East Africa. It includes most Arab countries—except for Comoros, Somalia, Sudan and Mauritania— as well as Iran, Afghanistan, and Pakistan (World Bank, no date). On the other hand, the Organization for Economic Co-operation and Development (OECD) includes nineteen Arab countries across West Asia and North Africa (OECD, no date). In this report, the MENA region covers urban areas in countries that span from Morocco on the Western African coast to Iran in the East, including Türkiye and Gulf countries in the Arabian Peninsula. The full list includes Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Palestine, Qatar, Saudi Arabia, Sudan, Syria, Tunisia, Türkiye, the United Arab Emirates (UAE), and Yemen.

In essence, this assessment enhances the transferability of NbS across diverse environmental and socio-political contexts, offering guidance for leaders, designers, and donors in harnessing the right conditions and capacities to plan and sustain NbS initiatives across the region effectively. However, the multilingual nature of the region posed a significant limitation. Research required simultaneous English, Arabic, French, Turkish, and Persian searches, which proved challenging due to inconsistent NbS-related terminology across and within these languages. For instance, different documents, organizations, and sectors refer to NbS in Arabic according to the literal translation from English or French, using slightly different variations, such as:

«الحلول المستمدة من الطبيعة»،«الحلول القائمة على الطبيعة»
الحلول المعتمدة على» and ،«الحلول المستندة على الطبيعة»
.«الطبيعة

Notably, translations of these terms in Arabic also vary across sources and sectors, further challenging documentation and research efforts and hindering the team’s ability to conduct a systematic search for case studies. These variations are often more stylistic rather than semantic, as they are used interchangeably to denote the same concept of ‘Nature-based Solutions,’ reflecting differences in translation rather than in meaning. Therefore, NbS projects were identified by reviewing and searching for any NbS components, requiring extensive time in the desk research phase. This reinforces the need for shared terminology and clearer documentation practices across the region.



2.2  Methods to Assess the State of Research

To assess trends and gaps in current urban NbS research, the team applied a three-part methodology designed to capture both broad patterns and detailed insights across the field. These methods formed part of a coordinated approach used in regional assessments for the NATURA Global Roadmap, enabling comparative analysis across regions and the global literature. This approach synthesized publication trends, thematic focus, and geographic distribution in the peer-reviewed literature. Grey literature was also included selectively to fill gaps where peer-reviewed material was scarce. Literature reviews included a rapid assessment, a review of reviews and a systematic mapping of English language journal articles published up until the end of 2023 (see Appendix A, Task 1 for details).






	Rapid Assessment
	The team conducted a broad, high-level scan of English-language academic literature on urban NbS and related concepts (e.g., Ecosystem Services, Green Infrastructure, etc.), mapping when and where NbS appeared in comparison to similar terms and highlighting regional hotspots and publication trends over time. A systematic search was carried out in SCOPUS (36,123 papers) and bibliometric analyses were performed to examine the evolution and distribution of the literature.



	 
	 



	Review of Reviews
	A targeted review was undertaken to synthesize trends, knowledge gaps, and recurring challenges as reported in existing review articles on urban NbS. Using defined search queries, 450 review articles were identified, of which 203 met inclusion criteria after screening for relevance to urban contexts, NbS-related concepts, and systematic or scoping methodologies. Data extraction was guided by a structured matrix, adapted from prior work, to capture key information on NbS concepts, review types, thematic and geographic trends, and gaps across ecological, social, and governance dimensions.



	 
	 



	Systematic Mapping
	This most granular phase focused on primary studies explicitly engaging with the term “Nature-based Solutions” in urban contexts. Only empirical, place-based articles were retained following a rigorous screening process, resulting in a curated dataset of 1,436 papers, of which 1,031 met the criteria and were included in the final dataset, with 28 papers pertaining to the MENA region. Geographical, bibliometric, and thematic trends were analyzed using RStudio and VOSViewer, with content analysis based on a validated text-mining approach to assess how societal challenges and ecosystem types are addressed across regions. Given that the methodology returned a low number of papers related to the context of MENA, the synthesis exercise conducted for this report was completed with additional literature selected by the authors.








2.3  Methods to Assess the State of Practice

The study employed a cross-case analysis of implemented interventions across the MENA region to assess the state of practice. The process unfolded in three phases: (1) scoping, (2) selection, and (3) analysis. In the first phase, a team of regional experts, researchers, and practitioners was assembled to identify as many relevant case studies as possible using databases, internet searches, and the team members’ expertise and references.


Specifically, these were sourced from (1) data repositories, including The Urban Nature Atlas, Green Environmental Fund (GEF), and the Green Climate Fund, among others; (2) cases were also collected through the task force members’ professional networks of experts, to identify and research less-known projects; and (3) grey literature, which provided additional insights into NbS details and implementation processes. In this regard, websites of international organizations–such as United Nations agencies, the International Council for Local Environmental Initiatives (ICLEI), the International Union for Conservation of Nature (IUCN)–as well as of development cooperation agencies like the German Gesellschaft für Internationale Zusammenarbeit (GIZ), and of private developers were consulted. This phase was concluded in October 2023, and has resulted in the identification of approximately 60 case studies. To ensure comprehensive coverage, the team employed diverse Arabic, English, and French terminologies and accessed a broad range of case studies (see Appendix A, Task 2, for a detailed list of pages and repositories consulted for this report, and for a full list of terms used in the three languages mentioned).

The selection criteria adopted for the case studies include:

[image: Four-step selection process: Scanning and compilation, 60 cases; screening, 39 cases; refinement and internal review, 21 cases; final selection, 17 cases.]Figure 3: Case Study Selection Process.






	STEP 1




	Scanning & Compilation
	In the selection phase, the large pool of 60 cases underwent an initial analysis to establish selection criteria. Due to the scarcity of accessible NbS data in the MENA region, particularly in urban settings, data availability was the primary inclusion criterion.



	STEP 2




	Screening
	The initial 60 cases then underwent a screening process to remove duplicates and irrelevant cases. Additionally, case studies were excluded when they were not urban, not implemented, or were not documented sufficiently with available data. This process yielded 39 relevant case studies in total.



	STEP 3




	Refinement
	A second screening was then applied, narrowing the pool to 21 cases with sufficient data for in-depth analysis.



	STEP 4




	Final Selection
	From these, 17 case studies were ultimately selected based on the lead authors’ assessment and the need to meet a diversity of selection criteria.







	Geographic representation across the MENA region

	Urban scale (site, neighborhood, and city-level projects)

	NbS typologies and techniques: protection (i.e., wetland conservation), restoration (i.e., river restoration), management (i.e., agroforestry), issue-specific strategy (i.e., flood adaptation), and ecological engineering techniques (i.e., green roofs)

	Societal challenges (i.e., societal, ecological, and health challenges), limited green space issues—including water management, sanitation, and biodiversity loss

	Objectives, outcomes, and ecosystem services resulting from the projects (i.e. co-benefits)



Following this preliminary selection by team members, the lists were compared and consolidated during a team discussion meeting, leading to a final selection of 17 case studies for deeper analysis. The third phase, “analysis,” involved completing case study profile templates, which detailed project information, involving actors, relevant institutional instruments, NbS specifics, and implementation challenges. This database guided the systematic data analysis and case study write-up. The analysis adopted a holistic and interdisciplinary approach (integrating ecological, social, and technical dimensions) that aimed to uncover deeper insights and trends related to the region’s urban NbS state.

The primary limitation of this report is the lack of available and accessible data on urban NbS in the region. Although relevant case studies were identified, the data available was often minimal, outdated, and unreliable, contrary to rural areas, where case studies are more prevalent and better documented. Furthermore, since this is a desktop study, determining the completion status of projects proved challenging, especially since many projects lacked proper reporting or showed signs of abandonment of the project or inadequate maintenance. Consequently, the research team had to prioritize data availability as the primary selection criterion for the case studies analyzed. For these reasons, the pool of qualifying case studies was limited, restricting a comprehensive representation of the region.



2.4  Team and Positionality

The MENA regional team is composed of four core members and seven contributors, representing 11 institutions across eight countries. Together, they brought a mix of academic and non-profit sector expertise in fields such as urban planning, landscape architecture, ecosystem management, disaster risk reduction, environmental issues, sustainable development, and biodiversity conservation. This diversity enabled the team to integrate scientific research with applied knowledge from practice.

Efforts were made to ensure a regionally representative analysis despite known limitations, such as uneven data accessibility, the frag mented nature of grey literature and limited access to private sector reporting. Notably, while the private sector plays a role in implementing and maintaining NbS, insufficient data transparency and low response rates from developers limited the documentation of such initiatives. Within these constraints, the team drew on a combination of academic literature, grey literature, and practitioner experience to build a nuanced understanding of urban NbS trends in the MENA region. The report does not aim to provide an exhaustive assessment, but rather helps identify key patterns and gaps while contributing to the advancement of context-sensitive NbS knowledge and practice.
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	State of Urban Nature-based Solutions Research and Practice in MENA




[image: A cultivated plot covered with straw and rows of young plants supported by thin wooden stakes, bordered by dense green trees and a blue barrier.]Newly planted native seedlings at the Urban Micro Lungs project in Amman, marking the first step toward a resilient urban Miyawaki forest. Amman, Jordan. TAYYŪN Research Studio.





3.1 Trends




	3.1.1
	Adoption of Nature-based Solutions and Related Concepts in the Region





KEY FINDING 1:

While the adoption of urban NbS in MENA has been gaining momentum, diffusion across research and practice remains limited, with no unified conceptual understanding in the region, and low uptake on the ground.


In line with the IUCN definition of NbS (Cohen-Shacham et al., 2016), the United Nations Environment Assembly (UNEA) has also adopted a unified definition of NbS as “actions aimed at protecting, conserving, restoring, sustainably using and managing natural or modified terrestrial, freshwater, coastal and marine ecosystems which address social, economic and environmental challenges effectively and adaptively, while simultaneously providing human well-being, ecosystem services, resilience and biodiversity benefits” (UNEP, 2022). While the concept of NbS has gained traction in broader environmental and rural contexts across the MENA region, its adoption in urban settings remains in the early stages, fragmented, and largely externally driven. A recent study confirms that among 86 documented NbS projects in the region in 2024, a majority of 81 percent are concentrated in terrestrial forests/woodlands, and agricultural lands and grasslands, with no mention of cases focusing on urban areas (Gebrael, Mitri and Kalantzi, 2024), confirming the rural focus in both research and implementation.

In fact, while the formal concept of NbS is relatively new in the MENA region, the principles behind it have long been embedded in traditional land and water management practices in rural contexts. For example, NbS-like approaches have been widely applied in forest and rangeland restoration, watershed management, and sustainable agriculture. One such example is the Hima system, an indigenous rangeland governance model based on rotational grazing and community stewardship, which has helped preserve ecosystems and their biosphere in arid and semi-arid zones for centuries (Myint and Westerberg, 2014; Plieninger et al., 2023). A new interpretation of the Hima (Serhal, 2026) focusing on land protection through participation is being applied in Lebanon and is spreading through the region, and was recently adopted by the IUCN in its annual conference in Dubai 2025.

[image: Line chart from 2015 to 2023 with rising trends. Europe reaches 581, Asia 196, the US and Canada 87, Latin America and the Caribbean 85, Oceania 67, Africa 33, and the Middle East and North Africa 28.]Figure 4: Regional Distribution of Empirical Academic Literature on Urban Nature-based Solutions (2015–2023). The total number of manuscripts reviewed across regions is 1,031.



The global literature synthesis conducted for this project found that less than 3 percent (28 out of 1,031) of global peer-reviewed literature on urban NbS case studies pertains to MENA —a figure that drops to 1.5 percent when excluding Türkiye. However, this slow uptake is not unique to MENA. The literature synthesis also reveals that across much of the Global South, research on urban NbS only began to gain momentum after 2018. This underscores the narrow geographic and thematic scope of current knowledge production (Figure 4).

[image: A black goat with curved horns and long drooping ears stands in tall green grass, with several black goats grazing in the background.]Goats grazing in Hima Kfarmatta, Lebanon. Leila Rossa Mouawad. 2024.



The concept has largely been developed within and for euro-centric environmental and socio-political frameworks in temperate regions (Guo et al., 2025), which has led to contestation and debates over its relevance and applicability in other regions like MENA. Where NbS does appear in urban projects in the MENA, it is often related to projects funded by international NGOs or international development institutions where it is a requirement, and is driven by diverse objectives and interpretations that external models, policies, and donor frameworks often influence.

Table 1: Terms Often Used Across Actor Types in MENA to Describe NbS. Source: Authors.




	Actor type
	Actor purpose
	Terminology





	International Organizations and Development Agencies
	Public good
	

	Nature-based Solutions

	Ecosystem services

	Restoration







	Public Institutions
	Practicality and service delivery
	

	Green areas/Open spaces

	Stream restoration

	Green stormwater infrastructure






	Private Developers
	Marketing
	
	Eco-luxury

	Sustainable city in the desert







	Local Communities and Social Enterprises
	Raising awareness and public good
	
	Ecosystem services

	Urban agriculture









Terminology is another factor for the low adoption of NbS and its related concepts. Terminology across the region remains fragmented, with no consistently used Arabic equivalent for “Nature-based Solutions.” Instead, adjacent or discipline-specific terms are used, such as “green infrastructure,” “ecosystem services,” “ecosystem-based adaptation,” and “urban resilience,” or words describing the specific approach or technique used in a project—including “green parks,” “green walls,” and “constructed wetlands” (see Appendix A, Task 2 for a list of terms used during the first phase of the research and the list of alternative NbS-related terms used in strategic national policy frameworks).

Usage patterns vary by actor, reflecting their specific mandates and activities: international NGOs and development agencies tend to use scientific or policy language; public agencies emphasize practical functions like “green walls” or “constructed wetlands”; and private developers favor descriptive, aesthetic, or market-oriented terms, with a growing trend of green spaces as commodities, where NbS become selling-points for premium or luxurious developments (Table 1). For instance, Al Shaheed Park in Kuwait is marketed as a green area, recreational park, and cultural site, while its primary function is to mitigate sandstorms and rising temperatures.2 Similarly, the Sustainable City community in Dubai employs pocket parks and street trees around residential neighborhoods for heat mitigation and filtering airborne pollutants, but often gains exposure from real estate agencies using terms like “eco-luxury” and “greener lifestyle” (West Gate Dubai, no date).3

The term “ecosystem services” dominates the academic literature for MENA—followed by “green infrastructure”, “urban greening”, and “urban resilience”, with “nature-based solutions” appearing far less often (Figure 5). However, these terminology patterns differ from how projects are described in practice across MENA. Research tends to use global scientific and policy language, while practitioners more often rely on functional or project-specific terms. As a result, many initiatives that align with NbS principles are not labeled as such locally, contributing to the lower visibility of the term “nature-based solutions” in the region’s literature despite its practical applications.

[image: Line chart from 2006 to 2024 with trends, including ecosystem services at the highest, followed by green infrastructure, urban greening, and disaster risk reduction and sponge city at the lowest.]Figure 5: Temporal Trends in the Use of Nature-based Solutions and Related Terminology in Publications Related to MENA. Lines show the annual number of Scopus-indexed publications containing the ten most frequent NbS-related terms identified through a rapid assessment of the literature (2005-2024).








	3.1.2
	Types of Nature-based Solutions Projects





KEY FINDING 2:

Urban NbS in MENA predominantly target heat and flood risks, with growing interest in urban agriculture, and restoration of polluted ecosystems, while nature conservation and water-focused solutions remain insufficiently developed despite acute water stress and biodiversity loss in the region.


Different types of NbS can broadly be categorized along a spectrum of ecological modification, from the protection of intact ecosystems (Type I), to the restoration of degraded landscapes (Type II), and the creation of new or hybrid green–grey systems (Type III) (Cohen-Shacham et al., 2016). Urban NbS projects in the MENA region typically fall under two approaches: the restoration of degraded ecosystems and the creation of new or hybrid ecosystems (e.g., green walls, artificial wetlands), with the majority of cases selected for this report fitting under the creation of new ecosystems. These approaches reflect a pragmatic orientation toward retro-fitting ecological function into densely built or environmentally degraded urban settings, especially considering the low average of public green areas per capita in the MENA.

Despite regional policy interest in NbS, interventions with a focus on biodiversity conservation—such as the protection of intact ecosystems— remain scarcely represented in urban areas. This is largely due to land-use change and the conversion of natural habitats to urban land uses (Samraoui et al., 2025) and arid conditions, which together contribute to the limited presence of undisturbed natural ecosystems within or near most cities (Owojori and Anwana, 2025). This scarcity is predictable given that most regional ‘urban nature’ is historically anthropogenic; for example, Horsh Beirut—the largest forest in the city— is a legacy plantation from the 17th century (Nahnoo, 2016), originally managed for pine nut production rather than a pristine wildland. Consequently, the lack of conservation-based NbS reflects a regional reality of limited intact ecosystems remaining in urban areas.

[image: Green park with dense trees, palms, lawns, and winding paths in the foreground, with clusters of tall modern buildings rising in the hazy background.]Introduced green space within the arid city of Doha, Qatar. Thomas Lohmann, 2026.



Urban NbS in MENA primarily respond to climate-related challenges—most notably heat mitigation and flood management (including climate hazards related to flash floods, inland flooding, and coastal flooding)—reflecting the region’s acute exposure to extreme temperatures, increasing urban density, and worsening hydrological risks (Figure 6). Such examples are commonly implemented as green parks, aimed at cooling microclimates and improving air quality while also offering social benefits such as recreation and community cohesion. High-profile examples like Al Azhar Park4 in Cairo or Al Shaheed Park5 in Kuwait, illustrate this dual ecological–social role. In Al Zohour district in Amman, a Disaster Risk Reduction (DRR) green stormwater management pilot project was implemented with bioretention areas, bioswales, and detention ponds to mitigate stormwater flooding.6 Similarly, a neglected part of the city of Izmir was transformed into a green corridor, where grassed swales were installed as part of sustainable urban drainage systems.7

[image: Dense greenery and palms surround a small waterway, with tall apartment buildings rising behind the vegetation under a partly cloudy blue sky.]A vacant lot in Beirut, Lebanon. Private vacant lots that have remained undeveloped for years demonstrate the capacity for nature to emerge and reclaim urban land. Sarah Jaroush, 2023.




Despite severe regional water scarcity, water-focused NbS projects remain limited and often poorly documented relative to the scale of the need. Nevertheless, there are emerging examples of ecological engineering and water-oriented NbS, such as bioremediation in Wadi Hanifa and the constructed wetlands in Al Chibaish’s marshes, which contribute to water decontamination, flood control, and habitat restoration.

Despite severe regional water scarcity, water-focused NbS projects remain limited and often poorly documented relative to the scale of need. Nevertheless, there are emerging examples of ecological engineering and water-oriented NbS, such as bioremediation in Wadi Hanifa8 and the constructed wetlands in Al Chibaish’s marshes9, which contribute to water decontamination, flood control, and habitat restoration. Similarly, projects like the Nature Based Solutions for Domestic Water Reuse in Mediterranean Countries (NAWAMED) green walls in Tunisia, Lebanon, and Jordan use biofiltration systems for greywater recycling in schools.10 These interventions reduce potable water consumption, enhance climate resilience, and support biodiversity, while some urban green roofs double as community gardens, enhancing water efficiency, food security, and social cohesion. Additionally, it is noteworthy that some residential complexes and rural towns adopt constructed wetlands and green walls for wastewater and greywater management.11 These cases illustrate the potential of water-focused NbS in the region, but they remain scattered compared to the pressing need for large-scale implementation.

[image: A horizontal bar chart ranks issues by percentage. Climate hazards are highest, near 60 percent, followed by urban heat island and habitat fragmentation, near 18 percent.]Figure 6: Frequency of Urban Challenges Addressed by NbS Case Studies (n=17). Data represents the percentage of case studies (n=17) that identified each challenge. Notes: Percentages total more than 100% as individual cases typically address multiple challenges simultaneously. Percentages are based on a limited sample of case studies and are not intended to be representative of the region as a whole.




In addition to urban sprawl and haphazard urbanization, many natural environments in the region have suffered from unregulated landfills, waste dumping, and pollution, prompting large-scale river and wetland restoration efforts. Projects like Al Azhar Park (Egypt)12, and Bouregreg Valley (Morocco)13 —have transformed former dumping grounds into green public spaces. Similarly, the Beirut Riverless Project has aimed at restoring the heavily polluted Beirut River riparian corridor, degraded by chemical waste and industrial runoff.14 Climate hazards like sea level rise, droughts, and flooding further compound these challenges, as seen in restoration efforts in Al Chibaish (Iraq), Manama (Bahrain), and Riyadh (Saudi Arabia), illustrated in Box 1.

[image: Tree-lined walkway with trimmed hedges, lawns, decorative posts, and a narrow central water channel. A person in dark clothing stands at the right beneath dense green trees.]A walkway in Al-Azhar Park, formerly a dumpsite, now serving as Cairo’s green lung. Zeina El Zomor. 2025.



BOX 1 Anthropogenic and Climatic Challenges Leading to Ecological Degradation




	Eden in Iraq
Al Chibaish, Iraq15
	The marshes in southern Iraq have historically served the local populations and the ecosystem. However, anthropogenic factors like wastewater discharge from nearby human settlements into the marshes have damaged the ecosystem’s long-term ecology. In response, a constructed wetland was adopted to treat and recycle water into the natural biospheric cycle.



	Tubli Bay
Manama, Bahrain16
	In the case of the Tubli Bay mangroves in Manama, climate change and anthropogenic factors pose significant threats to the ecosystem, damaging urban systems and the marine habitats around them. These challenges include rising sea levels, land reclamation, illegal municipal solid waste dumping, and slurry discharge from sandwashing plants. As a result, ongoing climate change mitigation and adaptation efforts are focused on rehabilitating, restoring and conserving the Tubli Bay mangroves in Bahrain, to address sea level rise, and enhance biodiversity resilience.



	Wadi Hanifa
Riyadh, Saudi Arabia17
	Wadi Hanifa, a seasonal river passing through Riyadh, became a dumping ground for solid and chemical waste, and a source of construction materials due to rapid development and the lack of regulations to protect the valley. This has disrupted the water system due to the depletion of groundwater and water pollution in an already arid setting, increasing flooding and negatively impacting biodiversity and human health. To address this challenge, the restoration integrated stream naturalization and flood management with a hybrid bioremediation system that utilizes engineered cells, mechanical aeration, artificial periphyton, and fish, to biologically treat the water.





Urban agriculture is arguably a rising trend in the region, especially in the form of small-scale rooftop farming on private residential buildings and urban community gardens (e.g., in cities in Egypt and Iran with rooftop gardens18). These initiatives contribute to food security, generate local economic benefits, and help regulate microclimates by acting as green lungs in densely built environments. They are often employed to mitigate urban heat islands, support localized climate adaptation and promote social inclusion in marginalized or informally developed neighborhoods. These trends signal a gradual expansion of urban NbS beyond functional greening toward more socially inclusive and multifunctional solutions —even if constrained by land scarcity, high water costs, and varying governance capacities across the region.20

BOX 2 Urban Rooftop Farming in Cairo, Egypt19


In Cairo, one of the world’s largest cities, GIZ established an urban rooftop farming initiative in collaboration with local partners. The initiative aimed at reducing the microclimate temperatures in a densely populated informal neighborhood and reducing the impact of urban heat islands on the residing population.

Green roofs and community gardens were set up using hydroponic technology systems and raised garden beds. The project directly served the local community, especially marginalized and socio-economically disadvantaged populations. It also increased social cohesion and awareness of the benefits of NbS by fostering inclusion and public participation.


[image: Two bar charts compare global and MENA categories. Global: green 52.15 %, blue-green 23.31 %, blue 22.07 %, brown 1.82 %. MENA: green 58.62 %, blue 24.14 %, blue-green 20.69 %, brown 3.45 %.]Figure 7: Proportion of Ecosystem Types Represented in Empirical Urban NbS Studies: Global vs. MENA.



The research landscape in the MENA largely mirrors global NbS literature focus trends. Studies in the MENA primarily focus on green ecosystems (58 percent), followed by blue ecosystems (27 percent)—showing higher popularity than the global trend (22 percent) —and blue-green literature (24 percent) in line with the global trend (23 percent). Very few studies examine brown systems (Figure 7). The societal challenges addressed also align with global patterns, with climate hazards—including flooding, drought, and fires—appearing most prominently (Figure 8). Notably, however, MENA literature shows a comparatively higher emphasis on Inclusion and Economic Wellbeing, even though these priorities are less visible in implementation on the ground. This contrast underscores an important gap between the expansive framing of NbS in regional academic discourse and the more hazard-oriented NbS implementation in MENA cities, where interventions that deliver visible short-term impacts are often prioritized (See Appendix A for the full methodology).


[image: Two bar charts compare global and MENA issues. Climate hazard leads at 27.11 percent globally and 37.93 percent in MENA, followed by climate stressor at 20.99 percent and 31.03 percent.]Figure 8: Comparative Distribution of Societal Challenges Addressed in Urban NbS Literature: A global vs. MENA regional perspective. Bars show the number of studies addressing each challenge category identified through the systematic mapping of the literature.







	3.1.3
	Actors, Partnerships, and Finance





KEY FINDING 3:

NbS in MENA are shaped by contrasts in governance and financing models, with centralized, state-led approaches prevailing in higher-income countries in the Gulf and countries like Iran, and donor-funded models more common in lower- and middle-income or conflict-affected countries. Across different financing models NbS programming is hindered by weak municipal capacity, limited funding, and inconsistent policy enforcement.


NbS in the MENA region are shaped by divergent governance models, actor constellations, and funding sources, which reflect broader political and economic disparities across countries. A clear contrast can be observed between the GCC countries and Iran and the rest of the region. In countries like Iran, the UAE, Bahrain, Kuwait, and Saudi Arabia, urban NbS projects are predominantly government-led and state-funded. These projects are often embedded in large-scale infrastructure or real estate development schemes and are managed by national ministries, royal commissions, or municipal authorities.

Implementation of state-led NbS in high-income countries is often outsourced to private companies, including foreign consultancies.

Implementation of state-led NbS in high-income countries is often outsourced to private companies, including foreign consultancies. For example, Al Shaheed Park in Kuwait was funded by the Emir’s Office but executed by a Portuguese design firm, while Wadi Hanifa in Riyadh (Saudi Arabia) was led by the Royal Commission for Riyadh City in collaboration with engineering firms based in the United Kingdom (UK), Canada, and Saudi Arabia.21 These projects exemplify a centralized, top-down model of governance, enabled by stable public budgets and alignment with broader development visions such as Saudi Arabia’s Vision 2030 for economic growth, social progress, and improving the urban landscape in Saudi cities (Kingdom of Saudi Arabia, no date).

Budget and scale patterns mirror these disparities: Gulf-based projects typically benefit from large public investments and, in some cases, public-private or blended finance models, and operate at the city or district level. While these projects are also frequently framed within national visions of modernization and sustainable development, the limited reporting or accessibility to data on NbS performance sometimes raises concerns about the depth of their environmental impact. By contrast, NbS initiatives in countries such as Lebanon, Jordan, Palestine, Türkiye, Iraq, and Egypt tend to be decentralized, smaller in scale, and heavily donor-driven. International and local non-profit organizations play a central role in both funding and implementation, supported by multilateral development agencies (e.g., UN-Habitat, UNDP, UNEP), bilateral donors (e.g., Germany), and International Financial Institutions (IFIs) (e.g., the World Bank). Examples include urban farming initiatives in Cairo,22 urban regeneration in Jericho,23 and the Eden project in Iraq to rehabilitate the Mesopotamian marshes.24 These projects typically operate at the site or neighborhood scale—with most budgets under 1 million USD—and are often designed to meet specific community needs while also addressing climate vulnerabilities. However, many are also bound to short-term project cycles, raising questions about long-term sustainability.

Across differing financing models, a common pattern emerges: NbS programming remains disconnected from long-term policy and investment cycles, exacerbated by weak municipal capacity to raise funds and maintain interventions, a lack of policy enforcement, and limited financial incentives to support private interventions. These compounded challenges prevent the scalability of NbS in the region. Furthermore, the MENA region is the smallest recipient of international climate finance in the world (The World Bank, 2022), and overall financing for NbS is lacking, especially given the scale of environmental challenges in the region. From 1992 to 2023, the MENA received only 6.6 percent of global multilateral climate and environment finance, totaling around USD 2.7 billion (Obeid and Gower, 2023). When co-financing is included, total climate-related investment rose to USD 24.4 billion (Obeid and Gower, 2023), but NbS-specific allocations are rarely tracked or reported, making it difficult to assess regional gaps. Recent efforts - such as the UAE’s USD 30 billion climate finance pledge at COP28 (United Arab Emirates Ministry of Foreign Affairs, 2023)—signal increased momentum, but substantial investments in locally led and socially inclusive NbS remain rare.

The MENA region is the smallest recipient of international climate finance in the world (The World Bank, 2022), and overall financing for NbS is lacking, especially given the scale of environmental challenges in the region.






	3.1.4
	Inclusion and Participation





KEY FINDING 4:

Despite increasing recognition of the importance of community and stakeholder engagement, NbS implementation remains largely top-down. While NGO-led initiatives often include participatory mechanisms, many state-led and private projects tend to involve communities more as recipients than active participants, leading to limited inclusion, reduced local ownership, and missed opportunities to integrate local knowledge.


Degrees of participation and inclusion in urban NbS in the region varies widely. Public engagement generally depends on who leads and finances a project or plan, its scale and purpose, and the governance model in which it is embedded. Participation tends to be stronger in donor-supported projects, where co-design is a funding or legitimacy requirement. In contrast, large-scale and real estate–driven projects typically follow top-down planning approaches, with minimal or symbolic public involvement. Inclusion then remains a peripheral aspect in the design and implementation of urban NbS across the MENA region. Municipalities sit in between— where donor partnerships exist, participation is formalized, but practice often lags behind policy commitments. Overall, while NbS are conceptually grounded in principles of co-benefits and participatory governance, many government-led interventions continue to reflect top-down planning approaches, with limited public involvement in urban planning.

Participatory mechanisms are most visible in projects led or supported by international NGOs and donor agencies (e.g., UN organizations, European governments). Among different foreign actors, GIZ has been active in the Mashreq region. In Amman, GIZ piloted the Urban Micro-Lungs initiative in partnership with local governmental authorities, combining joint implementation with local organizations, awareness-raising activities, and community engagement with residents of surrounding neighborhoods.25 In Cairo, GIZ supported rooftop farming in informal settlements by funding pilot systems, providing training, and developing a hub model to sustain and scale the practice, with particular benefits for women and youth.26 Participation is also increasingly formalized within municipal strategies and master plans, some of which are supported by international donors and development banks. For example, Amman’s Green City Action Plan integrates community engagement strategies into climate resilience planning (AECOM, 2021) while Morocco’s National Urban Policy Review, authored by the OECD, places emphasis on greater access to public green spaces in municipal agendas and more widely promotes participatory democracy in the country, with financial support from the European Union (EU) (OECD, 2025).

On the other hand, projects led by the public and private sectors, particularly in the GCC and high income areas, are perceived to lack this dimension and employ unilateral or top-down practices. Studies on Saudi Arabia’s urban planning system highlight insufficient levels of public involvement despite the participatory advocacy of Vision 2030; while reforms are underway, shifts toward more inclusive planning remain limited (Aldegheishem, 2023; Alasmari and Alzahrani, 2025). Similar dynamics are evident in Kuwait and the UAE, where parks and restoration projects are delivered through ministries, royal commissions, and international consultancies. Communities are typically treated as end-users rather than co-creators, and local ecological knowledge is rarely integrated. This model reduces community ownership and stewardship, and contributes to mismatches between interventions and local needs, particularly in marginalized neighborhoods and informal settlements. This is evident in projects like Masdar City in the UAE and The Line in Saudi Arabia, where inclusion and civic engagement of low-income indigenous communities was not prioritized—illustrating how even ambitious green projects can prompt concerns for social exclusion (Kashef, 2025).

[image: A collage of three views features people wearing gloves and masks tending rows of young plants supported by stakes, two people working around a plant and bucket, and a woman kneeling holding a plant.]Participatory NbS implementation: Residents volunteering for the Urban Micro Lungs project in Amman, Jordan. Technical expertise provided by TAYYŪN Research Studio; funded by Germany through GIZ Jordan. TAYYŪN Research Studio.



Although less documented, community-led projects across the region demonstrate the potential of grassroots participation. These initiatives reflect a growing recognition of the value of engaging local communities in NbS efforts. For example, the Beirut RiverLESS project in Lebanon, led by TheOtherDada, actively involves volunteers in maintaining urban forests, participating in capacity-building activities, raising awareness, and employing crowdfunding.27 Similarly, urban farming initiatives in Tehran generate economic activity for local communities and foster social cohesion by strengthening community connections (Plieninger et al., 2023).28 However, the limited visibility of these bottom-up efforts often means they are overshadowed by state-led mega-projects.






	3.1.5
	Policies, Legal Frameworks, and Urban Strategies





KEY FINDING 5:

NbS are increasingly referenced in national planning and climate documents across the MENA region, such as NDCs, NBSAPs, and NAPs, yet these commitments remain largely aspirational.


The integration of NbS into urban policies and planning frameworks in the MENA region is still fragmented, but is gradually gaining momentum. While national and subnational initiatives increasingly reference NbS, integration into enforceable policy frameworks and urban strategies remains limited (Feleki and Moussiopoulos, 2021; Mabrouk et al., 2023).

Over the past decade, governments across MENA have begun to incorporate NbS into national climate and environmental strategies. An analysis of national climate policies including Nationally Determined Contributions (NDCs) (UN Climate Change, no date a), National Adaptation Plans (NAPs) (UN Climate Change, no date b) and National Biodiversity Strategies and Action Plans (NbSAPs) (UNEP, no date), reveals that recognition of NbS is uneven across policy instruments (see Tables 2 and 3 below for analysis summary, and tables 10, 11 and 12 in Appendix C for a detailed record of NbS in the mentioned climate policy documents).

Of the 21 countries in the region, 19 have submitted NDCs under the Paris Agreement, with 11 explicitly referencing NbS and four using related terms such as green infrastructure, ecosystem-based adaptation, or specific NbS types like green belts and afforestation. However, four omit NbS altogether, indicating gaps in mainstreaming NbS within climate strategies, and suggesting a lack of consistent political prioritization across the region. Furthermore, only seven of 21 MENA countries have submitted NAPs, yet all with clear mention of NbS or NbS-related terms. While existing NAPs show a higher degree of NbS integration, the limited number of submitted NAPs highlights a regional gap in institutionalized, long-term climate adaptation strategies, showing that the translation of NbS from strategic documents like NDCs into actionable plans is inconsistent. In contrast, NbSAPs provide the strongest policy foundation for NbS; all 11 submitted NbSAPs explicitly reference NbS. However, NbSAPs are biodiversity-focused, and do not always translate into urban NbS integration. This underscores that while national strategies and the region’s international commitments are showcasing ambition in mainstreaming NbS, their integration remains inconsistent, reflecting governance gaps and limited institutionalization in broader climate and urban planning agendas.


Table 2: Summary of NbS Mentions in Submitted NDCs, NAPs and NBSAPs in the MENA Region.




	[image: Table 2 summarizes NbS mentions in MENA policy documents. NDC lists 19 submitted, NAP 7, and NbSAP 11, with columns for direct mentions, related terms, no mentions, and not submitted.]





Table 3: Detailed Summary of NbS Mentions in Submitted NDCs, NAPs and NBSAPs in MENA Countries




	[image: Table 3 lists MENA countries and submission status for NDC, NAP, and NBSAP documents, with columns indicating NbS or related terminology for each country.]





Several cities are advancing NbS through master plans, urban strategies and implementation facilitation. In 1987, the Royal Commission for Riyadh City designated Wadi Hanifa as an environmental reserve and development area, leading to a comprehensive rehabilitation plan in 1994 (Royal Commission for Riyadh City, 2020).29 This plan later became Riyadh’s master plan for managing water resources and other human activities, ultimately resulting in the Wadi Hanifa Project (Royal Commission for Riyadh City, 2020). On the other hand, Al Shaheed Park is not an isolated green space but part of Kuwait’s planned green belt, which is being developed as part of the National Development Plan and the Kuwait National Cultural District.30 This multi-billion-dollar development project also focuses on the arts and culture in Kuwait (Urban Nature Atlas, 2022a). In Amman’s Green City Action Plan under the European Bank for Reconstruction and Development’s Green Cities Programme, NbS are proposed as actions to address challenges mainly related to flooding, water quality and recreation and loss of green space (AECOM, 2021).

Public authorities have also played a role in enabling NbS implementation on public land. For example, Bahrain’s Cabinet issued a resolution designating Tubli Bay as a mangrove restoration site, while the Sin el Fil Municipality facilitated the Beirut RiverLESS project by providing land access and permitting its use for urban forest development.31 On the other hand, the growing prominence of large-scale and regional initiatives such as Saudi Vision 2030, the Middle East Green Initiative, the NbS Project in the UAE, and the Abu Dhabi Mangrove Initiative signals intent to transition from localized environmental projects to comprehensive multinational and national institutional instruments.

While institutional instruments that address NbS planning and implementation are starting to emerge within urban strategies or national policies, comprehensive planning and implementation instruments remain scarce across the region. Instead, NbS projects often fall under broader frameworks and regulations for water resources, environmental protection, or agriculture, showing the lack of targeted NbS policies or strategies. Urban and territorial planning does not sufficiently integrate natural system protection or management. In contrast, existing policies for disaster risk management or climate adaptation often serve as unenforceable reporting tools rather than actionable measures. Nevertheless, political commitment to mainstream and deploy urban NbS in the region is growing, as evidenced by the increased participation of countries in international conferences to discuss the potential of NbS in addressing societal challenges.32

[image: Calm blue water surrounds dense mangrove trees. A wooden boardwalk with rope railings extends along the right, with several people standing on a platform.]Mangrove in Abu Dhabi, United Arab Emirates. Sam Birouty, 2022.







3.2  Challenges to Implementation

NbS implementation in the MENA region faces several interconnected ecological, social, economic and governance challenges. As described in this section, they include limited funding, land access issues, water scarcity, and inadequate public participation. These barriers hinder the effectiveness of NbS projects and restrict their scalability and sustainability.




	3.2.1
	Ecological Challenges





KEY FINDING 6:

Water scarcity is the primary constraint for urban NbS in MENA, making water-intensive solutions costly and ecologically risky. These challenges are compounded by degraded soils, polluted waterways, and climate variability, which further undermine feasibility and long-term performance.


The MENA region’s arid and semi-arid climate poses inherent ecological challenges to implementing and sustaining urban NbS, limiting both the scale and diversity of interventions. Many arid cities lack reliable irrigation infrastructure or access to recycled water, making it significantly difficult to establish or maintain vegetation-based solutions without creating additional pressure on already scarce water resources. Motamedpooya et al. (2023), for instance, identify irrigation and water policy constraints as major barriers to green roof adoption in Tehran. In Gulf cities, large-scale NbS projects often rely on centralized water management systems or energy-intensive desalination plants to sustain extensive green spaces. The brine discharge from these facilities, often saltier and hotter than seawater and containing trace chemicals, disrupts marine ecosystems, reduces biodiversity, and exacerbates the Gulf’s already elevated salinity levels (Chibani, 2023). Al Shaheed Park in Kuwait33 encountered significant design adaptation challenges linked to limited ecological baseline data and the need for more technical expertise specific to arid conditions. It now depends on advanced irrigation and water recycling technologies to maintain its designated biodiversity (Urban Nature Atlas, 2022a). In addition, limited monitoring systems further lead to challenges in matching species selection with water availability, and long-term maintenance needs.

In addition to water scarcity, urban NbS in MENA must contend with other ecological challenges, mostly due to anthropogenic activities—such as polluted waterways and degraded soil ecosystems—which often necessitate unforeseen remediation efforts before interventions can begin. For example, and similar to Cairo’s Al Azhar Park, the RiverLESS restoration project in Beirut has had to address severe soil contamination and informal waste dumping, as well as riverbed contamination, ahead of planting new urban forests34. Furthermore, climate variability exacerbates these constraints. Increasing temperatures, prolonged droughts, and unpredictable rainfall patterns heighten the risk of NbS underperformance or failure when solutions are not adapted to local hydrological conditions.





	3.2.2
	Equity, Inclusion, and Other Social Challenges





KEY FINDING 7:

Public understanding of and civic engagement with urban NbS remain limited across the MENA region due to exclusion from planning processes, restricted access to public green spaces, and the perception of NbS as luxury or technical interventions rather than essential public goods.


A key social challenge to implementing urban NbS in the MENA region lies in the lack of inclusive participatory mechanisms that meaningfully involve local communities and stakeholders in planning and decision-making processes. Without such engagement, interventions often prioritize aesthetic upgrades or flagship developments over functional and equitable benefits, resulting in limited relevance and social impact. This top-down approach reflects broader governance patterns across the region, where dominating centralized planning and limited public consultation lead to projects that are disconnected from lived experiences.

Wider uptake of NbS is often hindered by low levels of public awareness, limited access to information, and insufficient monitoring and evaluation structures. In cities like New Cairo and Amman, these barriers have shown to constrain NbS adoption for climate resilience—particularly in response to flood risk (Elsharqawy, Elbarmelgy and Elmalt, 2022)—followed by data insufficiency and limited monitoring and evaluation, as evident by a shortage of data available regarding the project’s performance after implementation. On the other hand, initiatives that involve communities early in the decision-making process and foster trust between implementing actors are more likely to increase public support and long-term acceptance of NbS (Mabrouk et al., 2023).

Furthermore, despite the goal of creating inclusive public spaces, many urban green areas remain inaccessible to large segments of the population. For example, access to Beirut’s largest green public space, Horsh Beirut, requires a special permit (Nahnoo, 2016), while Al Azhar Park in Cairo — developed by the Aga Khan Trust for Culture on a reclaimed landfill — requires visitors to pay an entrance fee, a mechanism that has enabled its financial sustainability but creates affordability barriers for low-income groups35. This example illustrates a broader gap in NbS implementation, where parks located in disadvantaged neighborhoods, may in fact serve advantaged communities, due to access restrictions such as entree fees or permits, deepening spatial inequity rather than addressing it (Moneer, 2024). These restrictions undermine the social co-benefits of public NbS, including fostering inclusive recreation, wellbeing, and community cohesion, highlighting a misalignment between community needs and the design of NbS interventions.


In some GCC cities, NbS are sometimes integrated into private developments—such as Dubai’s Ghaf Woods—where access is restricted to the private residents. While NbS on private land in desert contexts may benefit from reliable sustained maintenance, and can deliver environmental benefits to the broader urban ecosystem, questions remain about whether these projects serve as green amenities delivering promotional rather than ecosystem services and functions. It also reflects a broader trend in which urban greening projects are often oriented more toward improving the aesthetic appeal of cities rather than addressing the practical and equitable functionality of green infrastructure. Beyond economic and spatial constraints, cultural and gender norms also limit access. Women, in particular, may face mobility or safety challenges that hinder their ability to use public green spaces comfortably (Ahmad et al., 2025).

Top-down governance approaches with limited participation mechanisms and public awareness risk constraining the social impact that NbS can deliver. Social exclusions like financial barriers to access open green space-NbS, for example, raises questions around environmental justice and the equitable access to ecosystem services. Without attention to participation, access and process, NbS risk delivering environmental outcomes that are ecologically sound but socially uneven. These dynamics are particularly pronounced in the MENA context, where institutional capacity and resource constraints can widen the gap for inclusive NbS planning.

[image: Aerial cityscape with white residential buildings surrounding a circular green park, curved roads, dense trees, and several tall modern towers rising in the background.]View of an open green area situated adjacent to a residential development in Dubai, United Arabi Emirates. Sajimon Sahadevan, 2022.



[image: Green garden with trimmed hedges, trees, planted beds, and a central open pavilion beside a dirt path with palm trees and multistory buildings in the background.]Horsh Beirut in 2019. Despite being the city’s largest park, it remains largely empty due to strict entry rules and the requirement for special government permits. Beirut, Lebanon. Patrice Bon, 2019.








	3.2.3
	Economic and Financial Challenges





KEY FINDING 8:

NbS financial barriers in MENA mirror wider financing gaps. While tools like tax rebates, and public-private models show potential, financing models remain disconnected from long-term policy and investment cycles. Without this integration, NbS risk remaining small, donor-driven pilots rather than scalable and sustainable solutions.


High implementation costs remain one of the most significant challenges to scaling urban NbS across the region, particularly in low- and middle-income countries with limited fiscal capacity (Mabrouk et al., 2023). These costs are compounded by infrastructural adjustments, such as separation of gray and black sewage water necessary for implementation of gray water recycling using NbS in cities like Tehran (Motamedpooya et al., 2023). Similarly, over 50 percent of drinking water in Jordan is lost to leaks and illegal extraction, indicating unreliable distribution networks that complicate the addition of separate non-potable systems (Mahmoud, 2024). Additionally, a lack of investment in research and data can lead to designs unsuited to local conditions, resulting in reduced efficiency and limited stakeholder buy-in (International Water Management Institute (IWMI), 2024; Assadiki et al., 2022).

Domestic investment and financial incentives for implementing urban NbS are beginning to emerge, as seen in Shiraz, where tax rebates are provided for installed roof gardens to address the city’s limited green spaces.36 Nevertheless, such measures remain limited across documented NbS cases in the region. This limitation in financial support through subsidies, tax reductions, and grants can slow down efforts towards broader adoption of NbS in MENA. In response to these gaps, emerging mechanisms like Green Sukuk— green Islamic bonds or instruments for raising funds for environmental projects in compliance with Islamic Shariah law (UNDP, 2024)—, blue carbon markets, and public-private financing models show potential.

Procedural barriers for cities and states to access international funding can also be problematic, notably due to restricted timelines. Lengthy approval timelines (often four to five years) for Green Climate Fund (GCF) and Global Environment Facility (GEF) applications, coupled with complex eligibility requirements, limited baseline data, and low institutional capacity, discourage many municipalities from applying at all. Where proposals are submitted, success often depends on external technical assistance, leading to donor-driven projects that are short-lived and disconnected from national priorities. For example, the Eden in Iraq wastewater garden project struggled to secure long-term financing and institutional alignment due to its dependence on external donor funding.37

Given these financial barriers, it follows that the MENA region faces one of the largest global gaps between climate adaptation needs and available resources: as of 2023, only 2.7 billion USD of global climate finance disbursements from the GCF, Climate Investment Funds (CIF), and GEF have been allocated to the region, despite estimated funding needs of 495 billion USD across just nine countries (Obeid and Gower, 2024). This shortfall is compounded by inequitable distribution — over 86 percent of approved funds are concentrated in four countries (Morocco, Egypt, Tunisia, and Jordan), leaving conflict-affected and least-developed states like Yemen, Libya, Syria, and Sudan chronically underfunded (Obeid and Gower, 2024). Addressing these systemic financing gaps is therefore essential to enable NbS in MENA to move beyond fragmented pilots, and towards scalable solutions.

Without reforms to simplify access to climate finance, build municipal planning capacity, and develop regionally appropriate funding instruments, urban NbS in MENA risk remaining fragmented pilot projects rather than integrated components of resilient urban development.





	3.2.4
	Governance and Institutional Barriers





KEY FINDING 9:

Urban NbS implementation in MENA is constrained by centralized governance, fragmented institutional responsibilities, limited municipal authority, and weak policy enforcement.


Urban NbS implementation in MENA is constrained by centralized governance structures, fragmented institutional responsibilities, and limited municipal authority. In many countries, national ministries control environmental and land-use planning, leaving municipalities with little fiscal autonomy, land management power, or technical capacity to design and sustain NbS projects (World Bank, 2019). As a result, many initiatives risk budget cuts and discontinuity, rather than being integrated into broader urban strategies or city plans.

Land acquisition for NbS projects led by non-governmental actors is often impeded by inadequate multisectoral planning (World Bank, 2019), centralized governance structure, and competition with real estate markets. In many MENA countries, environmental and land-use planning authority rests with national ministries, leaving municipalities with limited mandates, fiscal autonomy, and technical capacity to implement or sustain NbS. Land preparation poses additional challenges, especially where NbS projects involve repurposing former landfills, degraded riverbeds, or unregulated dumping grounds. Examples include the Beirut RiverLESS project in Lebanon, and Al Azhar Park in Egypt,38 where efforts were delayed by overlapping institutional responsibilities and stakeholder conflicts. Moreover, poor coordination and lack of stakeholder cooperation often delay or limit project execution. Fragmented responsibilities across agencies managing water, land, and urban development exacerbate these challenges, often resulting in misaligned priorities and stalled implementation. At the same time, the lack of enforcement of planning and land-use policies to manage rapid urbanization compromises the implementation of urban NbS at scale (Lemes de Oliveira et al., 2024).

Another barrier lies in the absence of adaptive governance models capable of learning, negotiating trade-offs, and aligning stakeholders around shared objectives. For instance, the urban community gardens in Tehran,39 highlight challenges of exclusion: insufficient community engagement and competing land-use demands undermined project maintenance and social legitimacy.


The growing popularity of NbS in the region has also led to instances of greenwashing and misaligned priorities, where NbS, especially open green spaces, are considered as green amenities rather than drivers to deliver ecosystem services. While NbS are increasingly referenced in national strategies and international commitments (see Section 3.1.5 above), many governments lack actionable programs, dedicated funding, or regulatory frameworks to support their implementation.40 In some cases, ministries use NbS terminology primarily to frame existing initiatives — often narrowly focused on single issues like water management — while failing to integrate broader objectives such as urban resilience. This is compounded by ministries that rely on external funding and lack dedicated NbS programs, mentioning them only in NDCs without actionable guidelines. Due to ineffective NbS management and planning, some cities may appear “green” through superficial efforts. Still, without substantial investments in actual green spaces, these initiatives fail to maximize NbS’s potential for climate change adaptation (Maghrabi, Alyamani and Addas, 2021).





	3.2.5
	Knowledge Gaps




Findings from the literature review reveal that the MENA region consistently ranked last among seven global regions in the number of academic publications on urban NbS between 2015 and 2023, highlighting a persistent research gap, as illustrated in Figure 4 in Section 3.1.1 of this report. This is significant, given the region’s pressing challenges, including water scarcity, urban heat, and rapid urbanization—issues that could significantly benefit from applying NbS approaches.

Globally, urban NbS research has been predominantly concentrated in Europe, North America, and Asia, which dominate academic output across various disciplines. The limited focus on the MENA region underscores systemic inequities in global research agendas, funding allocation, and collaborative opportunities. Additionally, this trend may signal a lack of localized case studies or documented NbS initiatives in urban settings within the region, further compounding the knowledge gap. Addressing these gaps requires academic and research institutions to integrate NbS into their curricula and research priorities, ensuring a more inclusive and regionally relevant knowledge base.





3.3  Bright Spots

Here we highlight NbS bright spots such as individual projects, governance initiatives, or community-led efforts that demonstrate meaningful progress in urban NbS across the MENA region. NbS implementation in the region varies significantly across countries, reflecting differences in purpose, governance, financial resources, and priorities. Wadi Hanifa41 in Saudi Arabia exemplifies a project where ecosystem restoration was prioritized as the primary objective rather than a co-benefit, highlighting a deliberate focus on ecological rehabilitation. The project was supported by substantial financial investment and driven by strong political will, underscoring the critical role of governance and resource allocation in the successful implementation of large-scale NbS interventions. Similarly, Abu Dhabi’s government-led Al Fay Park exemplifies a context-specific NbS, utilizing native, arid-resistant vegetation to promote biodiversity and mitigate urban heat, using only recirculated water (Landscape First, 2021). The design implemented strategic sloping entrances that channel cooling breezes and integrated diverse recreational facilities, simultaneously optimizing ecological performance and social cohesion. On the other hand, the Miyawaki forests in Beirut and Amman42 emphasize much-needed public participation in nations where the disconnect between communities and lack of social cohesion is evident. Such grassroots efforts attract attention from other municipalities and potentially influence national environmental policies, particularly in countries where the environment is still not prioritized in governmental plans and strategies. Additionally, residents in Chefchaouen, Morocco, are directly involved in urban tree planting and maintenance, embedding local stewardship into green infrastructure management (Bouzaroita, 2025). Bahrain’s Buthoor initiative has mobilised citizen engagement through an interactive digital platform and a mobile seed truck, inviting residents to actively propose tree planting sites across the city (United Nations, 2024).

While these initiatives signal increased momentum for NbS across the MENA, no single country in the region can be identified as a definitive leader in NbS. The Gulf’s progress is supported by national financial capacity and international technical expertise. In contrast, countries such as Lebanon, Palestine, Iraq, Libya, Egypt, and Sudan face socio-economic and geopolitical challenges that deprioritize environmental initiatives in favor of immediate survival and stability, and depend on external financial support to implement NbS. Nevertheless, interventions related to water treatment and reuse, green belts, and urban tree canopies are promising trends, addressing pressing regional challenges while providing multiple co-benefits.



Water Treatment and Reuse: Constructed Wetlands and Building Solutions

Constructed wetlands are gaining traction in urban planning as sustainable solutions for wastewater management and water scarcity. For instance, Ismet İnönü Park43 in Türkiye and the Eden in Iraq44 projects demonstrate the adoption of constructed wetlands in urban spaces, or on urban peripheries but serving urban populations. Similarly, Dubai Creek Harbour in the UAE integrates green parks and wetlands to manage wastewater within a luxury urban development, reflecting a step toward functional NbS in arid cities (ARCADIS, 2013). In Lebanon, a constructed wetland in the village of Roum, covering 3,360 meter squared, replaced untreated wastewater discharge with an effective sub-surface filtration system and treatment performance, removing up to 96 percent of organic waste matter, 88 percent of agricultural nitrate pollution, and over 76 percent of solid particles and phosphorus from wastewater (El Khoury, 2024). Albeit implemented in a rural area, this example showcases the potential of constructed wetlands for environmental health and low-cost solutions that improve water quality and support reuse for irrigation in water-scarce contexts.

[image: Rectangular planted beds contain dense clusters of tall green and brown grasses, separated by concrete paths and channels, with trees and vegetation surrounding the site.]Constructed Wetland in Roum, Lebanon. Firas El Khoury. 2023.



On the other hand, green walls designed to treat and reuse greywater have proven successful in the region. For example, the EU-funded NAWAMED project has implemented green walls in five Mediterranean cities, including Tunis, Beirut, and Amman. These building solutions redefine water management in water-scarce regions through a circular process, filtering greywater from dormitories, and reusing it for toilet flushing and irrigation of nearby green areas (Interreg Next Med, 2025).45



Green Belts

Green belts are also emerging as vital NbS for urban resilience and environmental health. Examples from selected cases include the green belt expansion under Al Shaheed Park in Kuwait and the Green City Development in Shiraz, Iran46. Additional green belt projects in Algiers (Arab Urban Development Institute, no date a), Erbil (Archnet, no date), and Tripoli (Arab Urban Development Institute, no date b), highlight a regional shift toward integrating green infrastructure into city-scale planning, addressing urban biodiversity and community well-being.




Urban Tree Canopies

Urban tree canopies are increasingly developed in densely populated areas to enhance microclimates and reduce urban heat islands. Comprehensive street tree planting initiatives, among other strategies, illustrate the growing recognition of their role in improving urban resilience, air quality, and cooling potential.

This impact is evident in tree canopies’ ability to significantly lower air temperatures by providing shade and blocking direct solar radiation. A study on urban greening in Guelma City, Algeria (Sayad et al., 2021) demonstrated that areas with greater tree cover experienced lower air temperatures and higher relative humidity, improving overall thermal comfort. To maximize these benefits, simulations tested new planting designs incorporating palm trees, Fraxinus, and Populus species, emphasizing how strategic species selection can enhance microclimates and mitigate urban heat stress (Sayad et al., 2021). At the national scale, the Saudi Green Initiative exemplifies growing regional ambition in urban and landscape greening, with a commitment to planting 10 billion trees across Saudi Arabia over the coming decades, equivalent to rehabilitating approximately 40 million hectares of degraded land (Kingdom of Saudi Arabia, no date).

[image: Landscaped garden with dense trees, palms, shrubs, paved paths, and a modern low building, with several tall glass towers rising in the background under a blue sky.]A view of Al Shaheed Park acting as a protective green belt against sandstorms, featuring integrated green roofs on the peripheral parking structures. Zarqa Mahmood.
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	Recommendations and Future Directions




[image: Wide roads curve around landscaped paths and young trees beside a wooded hillside. Cars travel along the roads, with beige multistory buildings on the right.]The Al Zohour Triangle utilizing permeable surfaces and bioretention to reduce peak runoff during flash flood events in Amman. Amman, Jordan. UN Habitat Jordan.




This study revealed seven main technical gaps in NbS implementation trends in the MENA region that should be considered in future interventions. These gaps are related to (1) underdeveloped water-oriented NbS in the region, (2) an emphasis on green space creation over ecosystem conservation, (3) contrasting financing models and fragmented small-scale NbS projects, (4) limited participation and social equity, (5) limited translation of policy commitments into enforceable NbS actions, (6) weak documentation and NbS knowledge exchange, and (7) uneven and fragmented uptake of NbS concepts and terminology. The section below presents the respective recommendations to address these gaps.


4.1  Ecological Context


KEY RECOMMENDATION 1:

Securing water resilience benefits from prioritizing water-wise urban NbS for conservation, recycling, treatment and storage in MENA cities.


Water scarcity is the greatest ecological challenge for urban NbS in the region. Reliance on potable water for vegetation-heavy areas is costly, risky and often unsustainable given declining rainfall, degraded soils and waterways and rising demand. Yet water-oriented NbS remain underdeveloped relative to need. To address this gap, cities should develop NbS projects that conserve, treat, store, and recycle conventional and non-conventional water resources, while enhancing biodiversity, and improving water quality. Emerging cases demonstrate what is possible, ranging from Eden in Iraq47 with its constructed wetlands in Al-Chibaish to treat wastewater, recycle water into the natural cycle, and restore habitats, and NAWAMED Green Wall in Tunis (Tunisia)48 that uses vertical green walls to recycle greywater in schools, thereby reducing potable water demand. Scaling such approaches requires designing NbS portfolios that match the region’s ecological realities — favoring stormwater harvesting, greywater recycling, and floodable landscapes over water-intensive greening — so that urban NbS directly tackle one of MENA’s most pressing challenges: securing water resilience in arid and semi-arid cities.

[image: Vertical garden with rows of green planters filled with flowers and plants beside brick columns. A wooden bench with brick supports stands in the front, with a white building behind.]The NAWAMED Living Green Wall installed in Tunis, Tunisia. Water Research and Technology Center (CERTE).





KEY RECOMMENDATION 2:

Investing in urban NbS for biodiversity conservation, restoration, and regeneration, enables cities to respond to the distinct ecological challenges in the MENA region.


Urban NbS in MENA often emphasize new greening projects while overlooking biodiversity and habitat conservation in and around cities. Yet preventing ecosystem degradation before it occurs is more cost-effective than relying on complex, costly restoration after collapse. Conservation not only safeguards ecological functions but also fosters long-term stewardship of natural resources and reduces further anthropogenic risks. Examples of Tubli Bay mangroves (Bahrain) and the Beirut RiverLESS Project (Lebanon) highlight this potential49. These initiatives show how conservation and restoration can deliver biodiversity gains while enhancing water regulation, cooling, and social well-being. To achieve this, cities must embed conservation and restoration into urban planning, integrating ecological corridors, green belts, and habitat protection zones into master plans, and prioritizing indigenous and climate-adapted species. By complementing new greening with robust conservation and restoration, cities can reduce long-term ecological costs, safeguard biodiversity, and build resilience to climate and urban pressures.

[image: Aerial cityscape with a curving concrete water channel, roads, bridges, cars, planted areas, and dense clusters of multistory buildings and towers in the background.]Successful restoration and rewilding of the Beirut River riverbank, using the Miyawaki technique. Beirut, Lebanon. the Other Dada under the Other Forest.






4.2  Governance and Participation


KEY RECOMMENDATION 3:

Developing and sustaining a regional NbS-MENA network, supported by a comprehensive, open-access and dynamic database dedicated to NbS, would facilitate knowledge exchange, raise awareness, and foster collaboration and funding opportunities.


Despite notions of NbS and ecosystem services increasingly taking root in several MENA countries, NbS initiatives at the regional scale remain minimal, denoting a lack of meaningful collaborations to advance NbS. Furthermore, environmental issues in the MENA region receive limited local funding, and remain inconsistently documented, with NbS often overlooked in research agendas and minimal awareness of their benefits for urban climate adaptation. In some cases, government and private sector initiatives risk leaning toward greenwashing, particularly where reporting on NbS effectiveness is limited or not easily accessible. This can result in a focus on more visible “green” features — such as isolated grass patches — that emphasize aesthetic appeal over measurable benefits.

To address these challenges, the proposed network would establish country-specific pressure groups to secure funding, develop bankable NbS agendas, and ensure the transfer of research into practice. It would advocate for local financing, foster interdisciplinary collaboration across sectors — public sector including municipal authorities and national public bodies, the private and non-profit sectors, as well as academia and donor agencies — and enhance awareness through a regional network and open-access database. This approach prioritizes transparency, clear reporting mechanisms, measurable outcomes, and the functional benefits of NbS in tackling urban challenges.

[image: A curving paved path runs through a landscaped garden with lawns, flower beds, palms, large trees, decorative lamps, sculptures, and historic buildings in the background.]Green space outside the Abdeen Palace Museum in Cairo, including green lawns that reflect design preferences for high-water-demand vegetation. Cairo, Egypt. Nouha Ziade.




KEY RECOMMENDATION 4:

Mainstreaming urban NbS into new and existing regulatory and policy frameworks in urban contexts, and establishing clear NbS financing and implementation mandates, increases co-benefits and adaptability in the MENA region.



Policies and strategies related to disaster risk or climate adaptation/mitigation, like NDCs, NAPs and NBSAPs, are not actionable nor enforceable and remain documents that only fulfill reporting requirements to regional or international committees. Comprehensive policies should address core regional challenges, containing NbS as a key component to mainstream ecosystem-based disaster risk reduction in urban and territorial planning. To do this, clear implementation mandates, dedicated financing, and enforceable linkages to urban and territorial planning can bridge this gap by transforming NbS and ecosystem-based approaches into structural features in city planning for urban resilience.

[image: A dense cityscape with beige buildings and red-tiled roofs in the foreground, trees among the buildings, parked cars below, and tall modern towers rising through a hazy sky.]Beirut during a Regional Dust Storm: Such events are becoming increasingly frequent across the MENA region, due to anthropogenic factors. Sarah Jaroush. 2026.




KEY RECOMMENDATION 5:

Promoting participation and co-design with local communities and stakeholders for urban NbS planning, design and implementation in the MENA region ensures serving local needs and advances social equity.


Most urban NbS interventions follow a top-down approach, with very few projects employing public participation and community engagement throughout the project planning and implementation processes. Participation mechanisms should also align with local cultural

specifics and ensure equitable and easy access to resources and information related to NbS systems. This is essential for developing NbS strategies that serve local needs, regardless of funding source, to increase the overall benefits and impact of NbS.


KEY RECOMMENDATION 6:

Building regulatory, technical and financial capacity, alongside establishing incentives related to demonstrated NbS outcomes, can direct government, intergovernmental organizations, and private sector funding towards maximizing the impact of NbS in cities across the MENA region, ensuring their effectiveness and accountability.


There is a lack of explicit policies and regulations adopted and enforced to address NbS considerations, planning, implementation and financing in urban areas in the MENA region. Embedding NbS planning into financing systems is essential to direct interventions towards addressing context-specific challenges, in line with strategic environmental city planning. Additionally, policy-makers, planners, practitioners, and the general public are insufficiently aware of the benefits and value proposition of NbS for ecological balance and climate change adaptation. It is essential to raise awareness and build the capacity of policy and decision-makers to understand the interrelation between the local challenges, their impact, and the potential role of NbS in addressing them. Additionally, blended finance for NbS in the region has emerged through public sector and intergovernmental organizations/philanthropic partnerships, with the private sector yet to engage at comparable scale. The private sector has the potential in closing the funding gap for NbS investment in the MENA, with the support of government incentives and subsidies, that can attract private co-investment, and avoid instances of greenwashing.

The private sector has the potential in closing the funding gap for NbS investment in the MENA, with the support of government incentives and subsidies, that can attract private co-investment, and avoid instances of greenwashing.



4.3  Research and NbS Terminology


KEY RECOMMENDATION 7:

Developing and mainstreaming a vocabulary of terminology for NbS in the local languages (i.e., Arabic, Turkish, Persian) enhances awareness, engagement, dissemination, and consistency in the MENA region.


There is a gap in different actors’ divergent usage of English when referring to the NbS types and projects, with NbS terminology still a relatively unfamiliar concept across the region, and limited evidence on their costs, benefits, and implementation requirements (Sarant, 2024). The lack of consistent NbS terminology across the region impedes the systemic collaboration, monitoring, and evaluation of NbS initiatives. It leads to a lack of understanding and acceptance of NbS and the co-benefits they generate. To address this, expert working groups of NbS practitioners, translation committees, academicians and policy experts in the MENA region can develop an accurate NbS lexicon in local languages including Arabic, Turkish and Persian, that is also representative of local traditional ecological knowledge and practices. This includes matching and integrating the terminology into national and regional policy frameworks and in the planning and reporting of initiatives. This parallel terminology would align with standardized English terminology to allow more acceptance and mainstreaming, with special attention required to avoid privileging certain interpretations over others, potentially excluding locally grounded understandings, practices, and actors.


[image: A large stone pyramid rises beneath a cloudy sky, with people, horses, and a camel on the rocky ground in the front as dust drifts across the lower slope.]Sandstorm in Giza: Another example of the rising frequency of regional dust events in the MENA region. Giza, Egypt. Molly Hickey. 2026.




KEY RECOMMENDATION 8:

Advancing research on urban NbS’ contribution to Disaster Risk Reduction (DRR) and climate adaptation facilitates their mainstreaming in national DRR policies in the MENA region.


The limited research on the potential of urban NbS DRR in the MENA region hinders their effective integration into national policies. Addressing this gap requires region-specific research to establish a robust evidence base for incorporating NbS into DRR strategies. This is especially important for resource-scarce countries, where NbS can help communities recover and adapt to ongoing environmental challenges. An example of successful urban NbS for DRR can be found in the arid city of Dakar, Senegal, where a three-tier intervention was employed to address heavy flooding in informal settlements, combining infrastructure, policy and capacity building: (1) infrastructure: community gardens to mitigate the physical impact of flooding, and turning floodwaters into public goods, (2) policy: establishing district flood contingency plans and national policy advice, and (3) capacity building: offering training and raising awareness for beneficiaries and key stakeholders (Urban Nature Atlas, 2022b).



	47 See case MENA_05


	48 See case MENA_13


	49 See cases MENA_15 and MENA_10
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ADetails of the Methods Applied (Task 1 and Task 2)

This section outlines the common protocol used across all regional assessments of the Global Roadmap for Urban Nature-based Solutions, along with region-specific methodological choices. Together, these methods synthesize the academic literature on urban NbS and assess geographical, bibliometric, and thematic trends. The overall process is summarized in Figure 9.

[image: A flow diagram links research synthesis and regional urban NbS profiles to identifying innovation pathways through regional comparison, best opportunities, and research agendas informing policy.]Figure 9: Overall process of the Global Roadmap for Urban Nature-based Solutions




Task 1Literature Review


Rapid Assessment

Task 1.1. provides a high-level mapping of the academic landscape on nature-based solutions and related concepts. A SCOPUS search (36,123 papers) was conducted using a comprehensive set of NbS-related terms, restricted to English and urban contexts. Automated scripts in RStudio identified both regional focus (based on country and city keywords) and conceptual categories (based on NbS-related terms).

Validation checks showed 97% accuracy for region matching and 95.9% for concept matching. The analysis examined temporal publication trends, geographic distributions, and terminological overlaps to position NbS within the broader environmental literature and inform subsequent review and mapping tasks.

The terms explored included:


	blue infrastructure,

	blue-green infrastructure,

	disaster-risk reduction,

	eco-tourism,

	ecological engineering,

	ecological infrastructure,

	ecological restoration,

	ecosystem services,

	ecosystem-based adaptation,

	ecosystem-based approaches,

	ecosystem-based management,

	ecosystem restoration,

	green infrastructure,

	green lungs,

	green space management,

	green development,

	greenbelt,

	landscape ecology approach,

	linear parks,

	natural infrastructure,

	resilient infrastructure,

	sponge city,

	sustainable land management,

	sustainable urban drainage,

	traditional ecological knowledge,

	urban forestry,

	urban greening,

	urban resilience, and

	water-sensitive urban design.





Review of Reviews

A systematic review of reviews was undertaken to synthesize how urban NbS are conceptualized, reviewed, and discussed in the academic literature.

A SCOPUS search (“nature-based solution*” AND “review” AND (“urban” OR “city” OR “cities”)) identified 450 papers, of which 203 met inclusion criteria after screening. Eligible papers were limited to English-language, urban-focused, and a range of review types (systematic, scoping, bibliometric, targeted, narrative, integrative, comparative, qualitative, critical, rapid, structured, and scientometric reviews), as well as systematic maps, quantitative systematic literature reviews, meta-analyses, bibliographic reviews, thematic analyses, and network analyses).

Each paper was fully screened and manually coded for:


	NbS concepts referenced (e.g., GI, ES, EbA)

	Type and scope of review

	Geographic and thematic trends, biases, and research gaps

	Reported challenges (knowledge system, ecological, social, governance)

	Opportunities and recommendations for future research and practice



This step generated a structured understanding of the key directions and limitations shaping the global NbS knowledge base.



Systematic Mapping

Task 1.3. systematically mapped empirical, place-based studies on urban NbS using searches in Scopus and Web of Science. Search strings combined variants of “nature-based solution(s)” with urban terms (city, cities, urban, town, metropolitan, peri-urban) in titles, abstracts, or author keywords. Results were limited to English-language journal articles published up until the end of 2023. After merging databases and removing duplicates and records without abstracts, 1,436 papers remained for screening; 1,031 papers met the criteria and were included in the final dataset.

Exclusion criteria - papers were included unless they:


	did not contain “nature-based solution(s)” in title, abstract, or keywords

	were not urban in focus

	were not place-based (e.g. conceptual only, no specific study location)

	contained more than ten case studies across multiple world regions (most of these papers were assessed in task 1.2)



Each paper was screened on title and abstract by two reviewers (“yes”, “no”, or “maybe”), with conflicts resolved through discussion and, for “maybe” cases, full-text checks.

For the retained 1,031 papers, analyses combined manual and automated methods:


	Manual geographic tagging: Using information provided in titles, abstracts, and full texts, the team manually assigned each paper to a region, country, city/town, and district/neighbourhood where reported. Papers could receive multiple geographic tags if they covered more than one location.

	Bibliometric analysis: Using the bibliometrix package in R, we examined:




	publication trends over time by region

	the most frequent journals publishing on urban NbS

	the most cited papers per region, and

	the relationship between author affiliation regions and study locations (e.g. proportion of in-country vs external researchers).



These indicators were used to characterise patterns and asymmetries in global research production on urban NbS.


	Co-occurrence mapping: Vosviewer was used to generate keyword co-occurrence maps based on author-provided keywords. Papers were split into regional subsets according to the manual tagging, and the minimum keyword occurrence threshold was adjusted to reflect the number of papers in each region. The maps were used to identify dominant thematic clusters and co-occurring concepts across and within regions.

	Text mining: Text mining in R was guided by a predefined keyword codebook developed iteratively using expert input, case study data (Task 2), and reference frameworks (e.g. IUCN, NetworkNature). The codebook classified keywords under two main categories — ecosystem types (green, blue, brown, etc.) and societal challenges (climate, ecosystem health, wellbeing, inclusion, etc.) — and was refined through multiple validation rounds until achieving an average coding accuracy of 94.9%.



The resulting dataset provided the empirical foundation for visualizing geographic and thematic research patterns, highlighting where and how NbS are studied across regions.




Task 2 Case Study Selection

Table 4: List of terms used during the first phase of case study selection




	English
	Arabic
	French





	Nature-Based Solutions
	الحلول المستمدة من الطبيعة
الحلول القائمة على الطبيعة
الحلول المستندة على الطبيعة
الحلول المعتمدة على الطبيعة
	Solutions Fondées sur la Nature



	Resilient Infrastructure
	بنية تحتية مرنة
	Infrastructure(s) résiliente(s)



	Urban Resilience
	هيكلة المدن المرنة\ المرينة الحضرية\ الصممود الحضري \ القدرة الحضرية على الصممود
	Résilience urbaine



	Ecosystem-based approach
	نظام إيكولوجي \ نهج إيكولوجي
	Adaptation fondée sur les écosystèmes/ Approche écosystémique



	Green Infrastructure
	هياكل أساسية خضراء \ بنية تحتية خضراء
	Infrastructure verte, architecture des écosystèmes



	Open space plans
	(خطط) المساحات المفتوحة

	Plans d’espaces ouverts / Espaces ouverts urbains



	Urban tree canopy
	مظلة الأشجار الحضرية
	Couvert forestier urbain/ couvert arboré urbain



	Urban ecology
	الإيكولوجيا الحضرية\علم البيئة الحضرية
	écologie urbaine



	Sustainable urban drainage systems
	أنظمة الصرف المستدامة \ أنظمة الصرف الحضرية المستدامة
	Systèmes de Drainage Urbain durables



	Urban ecological network
	(الحضرية)الشبكة الإيكولوجية
	Réseau écologique urbain



	Sustainable urban infrastructure
	البنية التحتية الحضرية المستدامة
	infrastructures urbaines durables





Table 5: Detailed pages and repositories that were consulted for this report.




	Data Repositories
	Most databases consulted were global due to lacking a comprehensive regional database for the MENA. These include

	The Urban Nature Atlas

	Climate-Adapt

	Naturvation

	Oppla

	DevTracker

	Equator Initiative

	GEF

	Green Climate Fund

	Nature4Climate



However, it is noteworthy to mention that UNESCO is in the process of developing a DRR database with NbS case studies, mainly related to disaster risk reduction.50





	Networks of experts
	The task force members also relied on their professional networks to collect case studies through word of mouth.



	Grey literature
	
To account for the lack of consistent and abundant accessible data in NbS databases and academic literature, several grey literature sites were consulted, mainly:


	UN (FAO, UNEP, UNDP, World Bank, ESCWA, IPCC, UNESCO, UNFCCC, UNISDR, OCHA, UN-Habitat, UNDRR)

	MED Cities

	ICLEI

	IUCN

	USAID

	GIZ

	Horizons

	Additional private consultancies and practitioners’ pages.













BSummary of Case Studies

Table 6: Summary of MENA case studies (cases MENA_01 to MENA_04)




	[image: Table 6 summarizes four MENA case studies with project names, countries, societal problems, co-benefits, impact and urban scales, ecosystem categories, NbS typologies, and techniques.]



	[image: A table lists four MENA projects with countries, NbS techniques, primary taxonomy, and roles of domestic and foreign governments, nongovernmental actors, private sector roles, and academia roles.]



	[image: A table lists MENA projects with countries, community roles, indigenous groups, institutional instruments, timelines, status, budgets, implementation barriers, and enablers.]






Table 7: Summary of MENA case studies (cases MENA_05 to MENA_09)




	[image: Table 7 summarizes MENA case studies 05 to 09 with project names, countries, societal problems, co-benefits, impact and urban scales, ecosystem categories, NbS typologies, and techniques.]



	[image: A table lists MENA projects 05 to 09 with countries, NbS techniques, primary taxonomy, and roles of domestic and foreign government, nongovernmental actors, private sector, and academia.]


	[image: A table lists MENA projects 05 to 09 with countries, community roles, indigenous groups, institutional instruments, project timelines, status, budgets, implementation barriers, and enablers.]






Table 8: Summary of MENA case studies (cases MENA_10 to MENA_14)




	[image: Table 8 summarizes MENA case studies 10 to 14 with project names, countries, societal problems, co-benefits, impact and urban scales, ecosystem categories, NbS typologies, and techniques.]



	[image: A table lists MENA projects 10 to 14 with countries, NbS techniques, primary taxonomy, and roles of domestic and foreign governments, nongovernmental actors, private sector, and academia.]



	[image: A table lists MENA projects 10 to 14 with countries, community roles, indigenous groups, institutional instruments, project timelines, status, budgets, implementation barriers, and enablers.]






Table 9: Summary of MENA case studies (cases MENA_16 to MENA_17)




	[image: Two tables summarize MENA case studies 15 to 17 with countries, societal problems, co-benefits, scales, ecosystem categories, NbS typologies, techniques, project roles, timelines, status, and budgets.]



	[image: Two tables list MENA projects 15 to 17 with NbS techniques, taxonomy, stakeholder and community roles, institutional instruments, timelines, status, budgets, barriers, and enablers.]








CNbS in National Planning and Climate Documents across the MENA Region

Table 10: NbS references in submitted Nationally Determined Contributions (NDCs)




	[image: Table 10 lists MENA countries, NDC submission dates, NbS references, and alternative terminology. Rows include Algeria, Bahrain, Egypt, Iraq, Jordan, Morocco, Saudi Arabia, Tunisia, and the UAE.]






Table 11: MENA countries that have submitted National Adaptation Plans (NAPs), and NbS-related terminology used.




	[image: Table 11 lists MENA countries with national adaptation plans, submission dates, NbS mentions, and alternative terminology. It includes Bahrain, Jordan, Kuwait, Lebanon, Morocco, Palestine, and Sudan.]





Table 12: MENA countries that have submitted National Biodiversity Strategies and Action Plans (NBSAPs)




	MENA countries with NBSAPs
	Date of NAP submission
	Mentions NbS specifically





	Egypt
	Approved (2025)
	Yes



	Iran
	Draft (2024)
	Yes



	Jordan
	Draft (2024)
	Yes



	Lebanon
	Final (2025)
	Yes



	Libya
	Final (2023)
	Yes



	Palestine
	Final (2022)
	Yes



	KSA
	Draft (2025)
	Yes



	Sudan
	Final (2025)
	Yes



	Tunisia
	Final (2024)
	Yes



	UAE
	Approved (2023)
	Yes



	Yemen
	Approved (2024)
	Yes








DCase Study Write-ups


[image: Outline map with orange dots and lines labeling projects including parks, green routes, gardens, riverless projects, mangrove restoration, green development, and residential development.]



MENA_01Multi-Site Urban Regeneration Project in Jericho


Context Overview

[image: A map marks Jericho, Palestine. A table lists NBS typology novel ecosystems, green spaces, neighborhood or community scale, urban core, land degradation, social wellbeing, and co-benefits.]
The Multi-Site Urban Regeneration Project redefines urban livability in Jericho by expanding green spaces in one of the world’s oldest continuously inhabited cities. Located in the West Bank, approximately 273 meters below sea level, Jericho lies at the crossroads of key routes connecting the Mediterranean coast with Jordan, making it a vital center for trade and cultural exchange. The city is surrounded by the Jordan River to the east, An-Nuwei’ma to the north, Ein ad Duyuk al Foqa to the west, and An Nabi Musa to the south, and is home to significant historical sites — many classified as UNESCO World Heritage Sites — and unique ecosystems ranging from the Jordan River riparian zone to the Dead Sea shoreline and the deserts of Wadi Qelt.



Introduction to the case study

With an estimated population of around 27,000, Jericho faces severe challenges including resource scarcity, deteriorating infrastructure, and limited public spaces, compounded by a semi-arid climate that experiences rising average temperatures of approximately 24°C, erratic rainfall, and periodic droughts that accelerate land degradation. These factors, along with the ongoing impacts of conflict and economic constraints, underscore the urgent need for innovative interventions to secure water availability, preserve cultural and archaeological assets, and foster sustainable urban development. The Multi-Site Urban Regeneration Project in Jericho was carried out between 2017 and 2019 to improve the living conditions for Jericho’s inhabitants and enhance the economic and environmental resilience of the region. By reorganizing public facilities and expanding green spaces, the project aims to restore strategic locations linked to agricultural activities and local tourism — improving food chain security, stimulating commercial activity, and creating a more attractive urban environment for both locals and visitors.



Nature-based Solutions characteristics

The project’s nature-based interventions focus on the strategic repurposing of urban space through three key actions. First, a new municipal slaughterhouse was constructed outside the city to meet international health and environmental standards, reducing the adverse impacts associated with its former location. Second, the municipal garage was relocated to the site of the old slaughterhouse, freeing up valuable central urban land. Third, the space vacated by the relocated garage was transformed into an expanded municipal park, thereby providing new, accessible green spaces for residents and enhancing the overall urban landscape.




Governance

Implemented under the Urban Projects Finance Initiative (UPFI), the project had a total investment of EUR 6.6 million (7.4 million USD). The Municipality of Jericho led the project, contributing EUR 390,000 (442,000 USD), while the French Development Agency provided EUR 6.2 million (7 million USD). The Municipal Development and Lending Fund (MDLF) played a key role by providing technical assistance and channeling external financing. Oversight was ensured by the Municipal Council, composed of 14 members appointed by the Palestinian National Authority, which coordinated the project in collaboration with local stakeholders and partner organizations.



Outcome

The regeneration interventions have revitalized Jericho’s urban fabric by reorganizing key public facilities and expanding green spaces. The relocation of the slaughterhouse and municipal garage has improved urban hygiene and reduced nuisances in the city center, while the expansion of the municipal park has created a more welcoming and accessible public space. These measures have contributed to a healthier urban environment, stimulated local commercial activity, and enhanced the overall attractiveness of Jericho for approximately 50,000 people including local residents, students, holiday home-owners, and tourists.
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MENA_02Sustainable Residential Complex Development in Dubai


Context Overview

[image: A map marks Dubai, United Arab Emirates. A table lists NBS typology novel ecosystems, agriculture and food spaces, forests and trees, site scale, urban core, social challenges, and co-benefits.]

Dubai is advancing sustainable urban development with the Sustainable Residential Complex project—a pioneering net-zero energy initiative designed to cut the city’s exceptionally high ecological footprint. Located within the United Arab Emirates (UAE), Dubai spans 4,114 square kilometers—approximately 5 percent of the nation’s territory—and has experienced one of the fastest urban transformations in the world. Developers concentrate urban growth along the coastline, creating a skyline dominated by soaring skyscrapers and engineered islands. The city’s subtropical desert climate delivers scorching, humid summers reaching up to 48°C and mild winters between 10°C and 30°C. Rapid urban expansion and resource-intensive sectors such as tourism, real estate, and trade drive up energy and water demands while intensifying the urban heat island effect, with densely built areas registering temperatures up to 2.5°C higher than nearby less-developed zones.



Introduction to the case study

The Sustainable Residential Complex project is a key component of Dubai’s strategic initiative to reduce its reliance on fossil fuels. Aligning with Dubai’s Vision 2021 and the national target of achieving Net Zero emissions by 2050, the project actively incorporates nature-based interventions into its design, directly addressing the environmental challenges driven by rapid urban expansion.



Nature-based Solutions characteristics

The project implements a series of nature-based interventions to integrate green infrastructure into the urban fabric. It comprises 500 residential units seamlessly combined with expansive green spaces that serve as a core element of the design. A significant reforestation effort actively plants 10,000 trees, supplemented by an additional 2,500 trees arranged to form a continuous, 10 meter-high vegetative barrier that filters airborne pollutants and moderates temperature fluctuations. The initiative also establishes controlled environment agriculture by constructing 11 biodome greenhouses and dedicating 3,000 square meters for urban farming. Moreover, strategically placed beehives support local pollinator populations.




Governance

Diamond Developers led the funding and execution of the project, with a budget of approximately 5 million USD. The project was completed in 2019 in collaboration with local government authorities.



Outcome

The integrated green infrastructure enhances air quality and provides natural cooling, thereby mitigating the urban heat island effect. The reforestation initiative not only filters airborne pollutants but also moderates local temperature fluctuations, contributing to improved microclimatic conditions and increased carbon sequestration. The controlled environment agriculture supports sustainable, year-round food production and fosters local biodiversity, while the creation of pollinator habitats ensures the stability of essential ecosystem services such as pollination.
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MENA_03Constructed Wetland at Ismet Inonu Park


Context Overview

[image: A map marks Ankara, Turkiye. A table lists NBS typology as novel ecosystems, green spaces and wetlands, city scale, urban core, nature connection, heat, and co-benefits.]
İsmet İnönü Park exemplifies Ankara’s drive to reconcile its rich historical identity with the urgent demands of climate-resilient urban development. As Türkiye’s capital, Ankara is a city where traditional neighborhoods and modern developments coalesce amid a semi-arid climate characterized by hot, dry summers and cold, snowy winters. In recent decades, shifting precipitation patterns, prolonged dry periods, and increasing heat waves have intensified extreme weather events and the urban heat island effect. These climatic challenges, compounded by rapid urban expansion, have heightened water scarcity and flood risks, making adaptive management of public spaces critical for sustaining both environmental quality and urban livability.



Introduction to the case study

In response to these pressing environmental and climatic issues, the NATURE4CITIES project initiated a comprehensive renewal of an underutilized pool area at İsmet İnönü Park. Launched under the EU HORIZON2020 framework in 2019, this project transforms a neglected urban water body into a vibrant constructed wetland. The initiative directly supports Ankara’s climate change adaptation and mitigation targets while fostering community engagement and sustainable urban living, by repurposing this idle space into an environmentally friendly structure.



Nature-based Solutions characteristics

Project designers integrated nature-based solutions into the fabric of the park through a series of targeted interventions. They expanded the park’s green areas and converted a 495 square meter pool into a constructed wetland that functions as a biologically self-cleaning system. This wetland now hosts a diverse assemblage of aquatic plants and microorganisms, enhancing biodiversity and natural water purification. Simultaneously, designers improved the connectivity of green corridors throughout the park, creating inviting spaces that promote recreation and facilitate environmental education.




Governance

The renewal of İsmet İnönü Park was coordinated in close collaboration with Çankaya Municipality in Ankara, the project brought together multidisciplinary teams and local stakeholders to ensure that the interventions met both environmental and social objectives. The collaborative framework, which included technical experts and municipal planners, ensured that the transformation adhered to national urban planning standards and contributed to Ankara’s broader climate resilience strategies.



Outcome

The transformation of the old pool into a constructed wetland has yielded significant environmental and social benefits. The newly established wetland now serves as a sustainable habitat that biologically cleans itself, enhances water quality, and supports local biodiversity. In parallel, the park’s revitalized recreational areas — including entertainment zones for children and adults, renovated sports facilities, and public monuments — have increased opportunities for community interaction and nature engagement. Comprehensive evaluations, including Life Cycle Analysis, have confirmed that the implemented nature-based solutions substantially contribute to urban sustainability and help mitigate the adverse effects of climate change.
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MENA_04Cycle and Pedestrian Green Route


Context Overview

[image: A map marks Izmir, Türkiye. A table lists NBS typology as constructed and novel ecosystems, corridors, city scale, urban core, heat, flooding, social wellbeing, and co-benefits.]
The Peynircioglu Ecological Corridor Project re-natures a vital urban artery in Izmir by converting a neglected streamside area into a continuous green corridor. Izmir, often called the “Pearl of the Aegean,” stands as a vibrant urban center where rapid growth meets a rich cultural and agricultural heritage. With a population exceeding 4 million, the city’s expansion along Türkiye’s western coast has redefined its urban and peri-urban interface, as modern infrastructure increasingly coexists with long-established rural traditions. Economic dynamism driven by its role as a major port and industrial hub has spurred extensive urban development, putting pressure on land use and local resources. In recent years, climate change has intensified the city’s environmental challenges – more frequent heat waves, erratic rainfall patterns – and an exacerbated urban heat island effect have raised concerns over water management, food security, and public health. Nature-based solutions, like urban greening and green corridors, offer a promising response, by reducing urban temperatures, supporting stormwater management, and improving overall environmental and human health.



Introduction to the case study

The Peynircioglu Ecological Corridor Project is part of the URBAN GreenUP initiative that plans to implement nature-based solutions in eight cities across and outside Europe to address climate change adaptation and urbanization challenges. Within this initiative, cities like Izmir, Liverpool, and Valladolid have emerged as frontrunners in creating sustainable living spaces. In Izmir, this vision materialized along the Peynircioğlu Stream, where a neglected urban area transformed into a vibrant, accessible corridor for pedestrians and cyclists.



Nature-based Solutions characteristics

Project teams constructed a dedicated cycle and pedestrian route along the corridor, covering a total area of 41,000 square meters, and built a 500-meter racetrack using brick dust as the primary material. In parallel, teams planted 4,800 “cool & shady” trees along the corridor as part of a broader afforestation effort to establish urban woodlands and carbon sinks. For water management, sustainable urban drainage systems were implemented through the construction of grassed swales and water retention ponds, with design specifications targeting an annual water capture capacity of 165 tons. Riverbank restoration was carried out using eco-friendly, permeable materials. In addition, a series of green infrastructure elements were installed, including: a biochar (Smart Soil) production unit that processes organic waste for incorporation into green shady structures, 20 pollinator modules positioned along the corridor, green fences covering 1,600 square meters constructed with both vegetative and structural components, a 96-square meter fruit wall established behind designated resting units, and green pavements made with high-albedo, permeable materials installed along the stream.



Governance

The Peynircioglu Ecological Corridor Project is executed by the Izmir Metropolitan Municipality within the framework of the URBAN GreenUP initiative. The project is supported by a consortium of 25 partners from nine countries — including three non-EU nations — and has mobilized an overall investment of approximately 15 million EUR (16,950 million USD). A dedicated municipal working group, established in early 2017, coordinates the project through expert workshops and inter-institutional consultations, ensuring that all interventions adhere to Izmir’s Green Infrastructure Strategy and national climate adaptation targets.



Outcome

The project delivers quantifiable benefits across multiple dimensions. Its dedicated green corridor directly is estimated to serve approximately 700,000 citizens through cycle and pedestrian routes, while an additional 500,000 residents benefit from the BISIM public bike rental system, thereby significantly enhancing urban mobility. Arboreal interventions are expected to reduce annual CO2 emissions by roughly 46 tons and sequestered around 36 tons of CO2 equivalent, contributing to a local temperature decrease of 3–5°C during peak summer months. Sustainable urban drainage systems capture up to 165 tons of water per year, mitigating flash flood risks and improving water quality. In addition, the installation of pollinator modules is expected to boost local pollinator activity by up to 45 percent, thereby enhancing urban biodiversity and air quality. Comprehensive educational and participatory initiatives further engage hundreds of thousands of residents, fostering environmental stewardship, social cohesion, and creating new opportunities for green job growth.
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MENA_05Eden in Iraq: Wastewater Garden Project


Context Overview

[image: A map marks Al Chibaish, Iraq. A table lists NBS typology as novel ecosystems and restoration, wetlands and green spaces, greater urban regions, peri-urban, challenges, and co-benefits.]
In a region where decades of conflict and environmental degradation have imperiled one of humanity’s oldest wetlands, the Eden Wastewater Garden Project transforms wastewater into a vital resource for ecological and cultural renewal. Al Chibaish sits within the Mesopotamian Marshes of southern Iraq—once among the third-largest wetlands in the world—and shares many ecological characteristics with the marshes formed by the Tigris and Euphrates Rivers. The central Al-Chibayish marsh, framed by Amara Road to the north, the Tigris River to the east, the Gharaf River to the west, and the Chibayish Road (adjacent to the Euphrates) to the south, has long provided essential water for local communities while sustaining traditional activities such as farming, fishing, and pastoralism.



Introduction to the case study

Prolonged conflict, water mismanagement, and climate change have degraded these wetlands, triggering habitat loss, frequent heat waves, and intensified urban heat island effects. Iraqi authorities and international partners recognized the urgent need to restore the Mesopotamian Marshes and launched the Eden Wastewater Garden Project in 2011. This initiative directly addresses the environmental challenges faced by Al Chibaish by constructing a wetland that treats wastewater onsite, thereby creating a sustainable, constructed wetland that supports both ecosystem and cultural renewal.



Nature-based Solutions characteristics

Project designers implemented a series of targeted interventions that repurpose wastewater to support ecological restoration. They constructed a wetland system — a wastewater garden — that treats and recycles water to irrigate a verdant landscape within the marsh. They employed advanced filtration and nutrient-capture techniques to ensure that the treated water nourishes indigenous vegetation. In doing so, the project creates expansive green spaces that enhance local biodiversity and improve microclimatic conditions. Additionally, designers integrated local materials, traditional design elements, and historical handicrafts into the garden’s architecture, thereby preserving and celebrating the region’s cultural heritage.




Governance

The project operates through a collaborative framework that unites local expertise with international support. Co-directors Meridel Rubenstein (artist/photographer) and Dr. Davide Tocchetto (environmental engineer) led the initiative, supported by environmental engineer Dr. Mark Nelson and Jassim Al-Asadi, managing director of Nature Iraq NGO. The project received sponsorship from Nature Iraq and the Institute of Ecotechnics (UK and USA chapters) and benefited from backing by local municipalities, state agencies, and international partners. This governance model ensures that the project addresses long standing water rights challenges and adapts to climate-induced stresses in the region.



Outcome

The Eden Wastewater Garden Project delivers tangible ecological and social benefits by transforming wastewater into a nutrient-rich resource that supports marsh restoration. By constructing a functional wetland, the project improves water quality and fosters the re-establishment of native vegetation, thereby mitigating the impacts of heatwaves and reducing the urban heat island effect. Restored wetlands serve as critical habitats for rare wildlife and reinforce essential ecosystem services, including water filtration and carbon sequestration. Moreover, the integration of traditional design and local craftsmanship reinforces cultural heritage, strengthens community resilience, and enhances social cohesion in a region marked by environmental and social upheaval.
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MENA_06A socio-economic approach to Urban Rooftop Farming in the Greater Cairo Region


Context Overview

[image: A map marks Cairo, Egypt. A table lists NBS typology constructed and novel ecosystems, roofs and walls, agriculture and food spaces, building scale, urban core, food security, heat, and co-benefits.]
The Urban Rooftop Farming Project redefines urban agriculture in Cairo by transforming idle rooftop spaces into productive green areas. Cairo, one of the world’s fastest growing cities with over 20 million inhabitants, endures extreme heat and pronounced urban heat island effects amid rapid urban expansion. In its informal settlements, deteriorating socio-economic conditions and limited access to fresh produce exacerbate vulnerability to climate stress. These challenges demand innovative approaches that alleviate microclimatic stress and improve water use efficiency while preserving community resilience.



Introduction to the case study

The Urban Rooftop Farming Project launched in informal settlements of the Greater Cairo Region in 2014, to combat rising temperatures and climate-induced urban heat island effect. The initiative aims to reduce ambient temperatures by creating green roof spaces and to address food security challenges through urban agriculture. Recognizing sustainability challenges in maintaining these farms, a follow-up project established a social business model, incorporating Rooftop Farming Hubs to serve as technical, socio-economic, and environmental drivers for change within local communities. These hubs were designed to overcome challenges such as high operational costs, limited technical capacity, and weak market integration by providing training, tools, and collective marketing support (Farag, 2021).



Nature-based Solutions characteristics

Project teams implemented a dual technical approach for rooftop farming. On each participating rooftop, they installed a hydroponic system consisting of 3–4 water beds built with wooden frames, plastic sheets, foam panels, and cups filled with peat moss and pyrolite substrate, maintaining a consistent water depth of 15 centimeters. Water is supplied via a dedicated pipe and circulated using an on-site pump and filter system; in some cases, soil-filled boxes are installed as a no-electricity alternative for water circulation. In parallel, two dedicated Rooftop Farming Hubs are established in targeted informal settlements. These hubs provide structured technical training, supply essential inputs, and facilitate market linkages, ensuring the operational and economic sustainability of the rooftop farming practices.




Governance

The project is implemented by the German Gesellschaft für Internationale Zusammenarbeit (GIZ) and funded and commissioned by the German Federal Ministry for Economic Cooperation and Development (BMZ). Implementation occurred through a collaborative effort involving the Participatory Development Programme in Urban Areas (PDP), the Research Center on Urban Agriculture and Food Security (RUAF), and Schaduf Company. A local NGO assumed the role of project coordinator, managing the establishment and ongoing support of the Rooftop Farming Hubs. This multi-stakeholder governance model ensures that technical training, maintenance, and market access are systematically integrated into the project’s framework.



Outcome

Since its launch, the Urban Rooftop Farming Project has scaled to include approximately 20 households actively participating in rooftop farming, with an additional 20 beneficiaries trained to expand the network. The technical interventions have led to a measurable reduction in ambient rooftop temperatures, contributing to improved microclimatic conditions. The integration of urban agriculture has enhanced local food security by reducing dependency on market purchases and creating additional income streams through the sale of surplus produce. For instance, the forecasted income was approximately 300 EGP (33 USD) per month per 15 square meters, though actual earnings were lower (GIZ, 2016). Additionally, families retained about 10 percent of the crops for personal consumption, while the remaining produce was purchased by Schaduf Company and sold in local markets, generating profit for the participating households (GIZ, 2016). Lastly, the establishment of Rooftop Farming Hubs has fostered a robust community of practice, facilitating regular exchanges of knowledge and strengthening social cohesion in the informal settlements of Greater Cairo.
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MENA_07 Bouregreg Valley Development Project


Context Overview

[image: A map marks Bouregreg, Morocco. A table lists NBS typology as restoration, riparian areas, rivers and waterways, greater urban region, peri-urban, flooding, drought, and co-benefits.]
The Bouregreg Valley Development Project transforms a critical North African watershed into a resilient urban landscape by integrating nature-based solutions with modern urban planning. The Bouregreg Valley, located in northwestern Morocco, encompasses a vast and ecologically diverse basin of approximately 9,656 square kilometers. This watershed, nourished by the Bouregreg River, serves as a critical natural corridor linking urban centers such as Rabat and Salé. Dynamic riverine environments, seasonal wetlands, riparian forests, and adjacent semi-arid grasslands and scrublands characterize the region. These varied ecosystems have long supported traditional land uses — including farming, animal husbandry, and forestry — while providing essential services like drinking water for local communities and urban populations.

Rapid urban expansion and changing land-use practices have imposed significant pressures on the Bouregreg ecosystem in recent decades. The combined effects of urbanization, industrial activities, and climate change have led to increased risks of ecosystem degradation, particularly in the form of riverine and forest habitat loss. These factors contribute to a heightened vulnerability to gully erosion and landslides, posing risks not only to the natural environment but also to the socio-economic fabric of the area.



Introduction to the case study

Given the environmental vulnerabilities inherent to the Bouregreg basin, the Bouregreg Valley Development Project was conceived as an integrated response to the region’s complex challenges. Recognized as a sensitive hotspot within Morocco’s watershed network, the area is particularly susceptible to ecosystem loss, heat waves, and the urban heat island effect. In this context, the project aims to harmonize urban development with the preservation and enhancement of natural ecosystems. By doing so, it seeks to safeguard the ecological functions of the basin, ensure water resource sustainability, and improve the overall resilience of the region against the adverse impacts of climate change.



Nature-based Solutions characteristics

The project is the third phase of the Bouregreg Valley Development Plan and focuses on creating new residential and business districts that foster social diversity, while also developing key public facilities, public amenities and open spaces. Complementary to these urban development initiatives is a strong emphasis on preserving agricultural land and establishing dedicated natural ecological zones. Key interventions include comprehensive reforestation efforts and the restoration of watershed management practices, both intended to strengthen the region’s natural drainage systems and reduce erosion risks (Feleki et al., 2021).



Governance

The Bouregreg Valley Development Project is managed by the Bouregreg Valley Development Agency, the designated authority responsible for coordinating sustainable development across the region. Initiated in 2015, the project is implemented under national guidelines for integrated watershed management and urban planning. With a total budget of approximately 400 million EUR (444 million USD), its is carried out in close consultation with public authorities and local stakeholders. Key international partners include the European Commission, the French Development Agency, and the European Investment Bank. In March 2015, the project received the UfM (Union for the Mediterranean) label, formally recognizing its role in advancing sustainable development initiatives in the Mediterranean region.



Outcome

The project adopts an integrated development approach to meet both current and future regional needs. It is set to provide essential facilities ranging from hospitals to cultural heritage restorations, such as the revitalization of Chellah, thereby enhancing the quality of life throughout the metropolitan area. Improvements in road infrastructure, connectivity, and traffic flow aim to create execution seamless urban continuity between Rabat and Salé. Additionally, by focusing on preserving agricultural land, establishing natural ecological areas, conducting reforestation, and restoring watercourses, the project endeavors to mitigate the risks of gully erosion and landslides while reinforcing the overall ecological resilience of the Bouregreg basin.
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MENA_08 Al Azhar Park


Context Overview

[image: A map marks Cairo, Egypt. A table lists NBS typology as constructed and novel ecosystems, green spaces, city scale, urban core, land degradation, social well-being, air quality, and co-benefits.]
Al Azhar Park in Cairo, Egypt, a green lung at the heart of the old city, represents a positive conversion from a neglected garbage dump, into a public space enmeshed with cultural heritage and Islamic architecture. The park is located in the Greater Cairo Region – climatically characterized as subtropical with hot and dry summers, and cold and moist winters – where extreme weather events like dust and sandstorms frequently occur (Robaa, 2018). Furthermore, Cairo City is classified as the most populous arid city in the world (ARUP, 2018).

[image: Landscaped garden with dense trees, trimmed hedges, and shrubs in the foreground. A large domed building with two tall, slender towers rises behind the greenery under a clear sky.]View from inside Al-Azhar Park, overlooking lush greenery and Al-Azhar Mosque. Zeina El Zomor.





Introduction to the case study

In light of a scarcity of green spaces within the city, Al Azhar Park was donated to the citizens of Cairo to provide them with a recreational space that also acts as a “lung” at the center of the historic old city against air pollution. Additionally, the selected site for the park was a neglected vacant space excluded from the living fabric of Old Cairo. It has a hilly topography, formed from accumulated debris over the past 500 years (AKDN, 2012). The transformation of this site into Al Azhar Park exemplifies how a degraded, disconnected site can be reintegrated into the city through landscape and cultural design, offering both ecological and social value.



Nature-based Solutions characteristics

The nature-based solutions approach adopted in this case focuses on the conservation and restoration of historic sites and vacant lands. The techniques used mainly consisted of green park management, starting with the excavation of more than one million cubic meters of fill, and the creation of plant nurseries specific to Cairo’s climate (Archnet, n.d.; Sites International, n.d.). The plants mainly consist of native Egyptian species that can survive in xeriscapes which are characteristic of arid regions.


The park stretches along 72 acres of land at the Old City District level, and includes walkways, pools, hills, orchards, water channels, picnic spaces, formal gardens, and a lake. Dry, succulent plants, as well as grassy meadows with shade trees were used in the design, which was also influenced by historical Islamic gardens. The park’s irrigation system relies on a pipeline supplying water straight from the Nile River (Sites International, n.d.). Sensors monitor the weather to ensure that just the right amount of water is used (Ismail., 2009)



Governance

The Aga Khan Trust for Culture (AKTC) is the leader and donor of Al Azhar Park. It has sub-contracted the firm of landscape architects SITES International for the implementation of the project, which cost around 30 million USD. The construction of the park spanned over 8 years, from 1997 until 2005, when the park was inaugurated. AKTC cooperated with the Cairo Governorate and the Organization of General Cairo Water Supply to integrate large water reservoirs into the design, as part of another project in the same site (Ismail, 2009). It is also noteworthy to mention that accessibility to the park is not free of charge, which can create affordability barriers for low-income groups.



Outcome

The park hosts around 1.2 million visitors per year, offering a recreational space (Al Azhar Park, n.d.) in addition to functioning as a large air purification center in Cairo, using an advanced irrigation system. The Al Azhar Park project is also believed to act as a catalyst for enhancing the civic sense of the city’s inhabitants through associated projects and encouraging socio-economic development, community participation, the creation of new employment and upgrading the surrounding low-income neighborhoods (Hefnawy, 2024). For instance, AKTC also supported in funding 70 percent of the cost of renovating surrounding houses. Lastly, the project preserved the local culture through integrating Islamic art in the design of the park, and through the renovation/ restoration of Islamic monuments like the Ayyubid Wall.

Challenges to the development of the project pertained to land preparation in removing 80,000 truckloads of rubble and debris, and discovering historical sites during the process, which added additional responsibilities to restore and renovate them (Ismail, 2009). This is in addition to challenges related to cooperating with the Cairo governorate to integrate the three water reservoirs in the design (Ismail, 2009) and working with local citizens who were demanding additional money for the sale of their houses within the site.
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MENA_09 Al Shaheed Park


Context Overview

[image: A map marks Kuwait City, Kuwait. A table lists NBS typology as novel ecosystems, green agriculture, food, roofs and walls, city scale, urban core, storms, air quality, and co-benefits.]
Kuwait City has undergone rapid urban development, leading to a scarcity of green open space, an increase in land surface temperature and urban heat island effect (Alahmad et. Al., 2020). Temperature records in Kuwait show an increase of 1.3°C from 1901 to 2015, which is higher than the global average of 0.9°C that same year (Radha et. Al., 2023).



Introduction to the case study

Al Shaheed Park is part of a broader green belt strategy designed to shield Kuwait city from climate hazards, while simultaneously providing the citizens with access to green spaces, and a venue for high-quality cultural programs and events.



Nature-based Solutions characteristics

Al Shaheed Park, inaugurated in 2015, is a 20 hectares reconversion of an old formal garden built in the early 1960s (Arqa.com, 2016). Native vegetation was prioritized in the design, to respond to the harsh environmental conditions and water scarcity. Additionally, several buildings including two museums, an amphitheater, an event venue, architecture exhibition, a visitor’s center, parking lots, restaurants and shops were constructed (Archdaily, 2015). The nature- based solution approaches employed green park management, vertical hydroponic systems and green roofs atop the park buildings. The design also includes a large 9,000 cubic meters irrigation lake at the center of the park, which serves as a water reservoir (Landezine, 2016). The park functions as a green belt around Kuwait City, linking the city center with its outskirts, with a plan to incrementally expand through an additional 30,000 square meters of green roof area (Al Shaheed Park, n.d.).



Governance

The Emir Office (Al Diwan al Amiri, or the royal court of the Emir of Kuwait) reclaimed, developed and funded the use of the Shaheed Park for national celebrations under the memory of the Gulf War martyrs (Divisare, n.d.). The park is managed by Lothan Youth Achievement Center (LOYAC), a non-profit organization of young volunteers. The implementation of the park took place from 2013 until 2017, and involved notable consultants including Ricardo Camacho (PROEM) and Sara Machado (STROOP) as lead architects, among others (Al Shaheed Park, n.d.). Additionally, the project falls under the Kuwait National Development Plan, and is part of the Kuwait National Cultural District, a multi billion dollar development project that focuses on the arts and culture in Kuwait (Urban Nature Atlas, 2022).



Outcome

As a primary direct outcome, the green park’s trees reduce air pollution in the city, stabilize soil — offering protection against climate hazards like sandstorms —, and help reduce temperatures around the park’s vicinity (Kamal et. Al., 2022). The park is also considered a cultural oasis and social meeting point, providing the public with high quality programs, and international arts programming.

Some of the challenges during the construction phase included engineering the hydroponic vertical systems under harsh climatic conditions and in providing adequate irrigation of the park (greenroofs.com, n.d.).

[image: Landscaped park with a paved walkway, trees, red flowers, and people. Dense green plants cover a sloped roof beside a gray angular structure with glass railings.]Al Shaheed Park, Kuwait, Phase 1, installed ca. 2013. Zinco.
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MENA_10 The Beirut RiverLESS Project


Context Overview

[image: A map marks Beirut, Lebanon. A table lists NBS typology, ecosystem types, impact scale, urban typology, social challenges, and co-benefits.]
Located on the periphery of Beirut – Lebanon’s densest city and home to 30 percent of Lebanon’s population (UNDP, 2017) – Beirut’s river poses serious risks to both public health and the environment. These risks extend beyond the local context, as contamination flows from the river discharge directly into the Mediterranean Sea, amplifying their regional impact.

[image: Two views of an open landscape with grasses, shrubs, and young trees near a cylindrical glass building. Several people stand on bare ground in the left view.]Evolution of the Miyawaki forest project along the Beirut River. Left: Initial implementation phase involving community participation. Right: Current state of the established urban forest. Beirut, Lebanon. theOtherDada, 2019.





Introduction to the case study

The Beirut RiverLESS is an afforestation project along Beirut’s riverbed as a nature-based solution to rehabilitate the degraded urban ecosystem and reconnect the community with the river. Beirut River’s natural ecosystem was replaced with artificial infrastructure in 1968, when the river was canalized in concrete and physically disconnected from its surrounding communities (The OtherDada, 2019). Since then, it has suffered from severe pollution, largely due to unregulated landfills, illegal slaughterhouse waste, and textile dye discharge (Gibson, 2020). Raw municipal sewage is also directly discharged into the river, compounding the environmental degradation.




Nature-based Solutions characteristics

The Miyawaki method is a Japanese afforestation technique that densely plants clusters of native trees and shrubs to regenerate a self-sustaining forest ecosystem in a fraction of the time nature would “normally” take. It was used as a landscape ecology approach in Beirut to rehabilitate over 3,000 square meters of acquired degraded land near the Beirut River (Beirut’s Riverless Forest: Bringing the ecosystem back to life, n.d.). This technique is adopted to reverse the damaged ecological state of the river and its surrounding communities by using native vegetation. So far, over 8,560 trees and shrubs, including 33 different native species have been planted (Beirut’s Riverless Forest: Bringing the ecosystem back to life, n.d.).



Governance

TheOtherDada, a regenerative consultancy and architecture firm based in Beirut under theOtherForest, initiated the RiverLESS project in 2013. The initiative was done in partnership with Afforestt, an Indian based social enterprise, and SUGi project, a global platform for reforestation and ecosystem restoration (Dada, n.d.). TheOtherDada also coordinates closely with the Sin El Fil Municipality54, which has been supportive in allowing access to the land along the Beirut River (The OtherDada Press Release, 2019). The municipality also supports irrigating the new forests during the first two years after planting.

The purpose of the project is to develop a holistic, bottom-up plan to restore the river ecosystem, starting with community engagement. The project relies on crowdfunding, and on volunteers from the local community to maintain the forest (Beirut’s Riverless Forest: Bringing the ecosystem back to life, n.d.).



Outcome

Environmentally, the rehabilitated forest contributes to air purification, flood reduction, regulating the micro-climate around the river, regenerating biodiversity, and groundwater recharge. In addition, the forest serves as a hub for recreation, social and cultural activities, as well as for raising awareness on the current state of the river, and the importance of urban biodiversity.

The main challenge faced by TheOtherDada has been the lack of engagement from the relevant ministries, with several proposals aimed at addressing the river’s systemic pollution were dismissed. Other challenges have been accessing the land and securing funds as well as volunteers for the maintenance of the forest (Gibson, 2020). Lastly, preparing the land for rehabilitation proved delicate, due to the damaged and degraded state of the riverbed, and the presence of construction debris and plastics that had to be removed (Dada, n.d.).

[image: Aerial view of a paved road intersection with four cars along the roadway, bordered by curbs, a green planted area on the left, and dry soil with sparse plants on the right.]Aerial view of the urban afforestation sites alongside the Beirut River. Beirut, Lebanon. Initiative by theOtherDada under theOtherForest. theOtherDada, 2019.
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MENA_11 Tehran’s Urban Community Gardens


Context Overview

[image: A map marks Tehran, Iran. A table lists NBS typology, ecosystem type, impact scale, urban typology, social challenges, and co-benefits.]
The urban community gardens in Tehran fulfill multiple ecosystem benefits and the need to increase social cohesion. Tehran, the bustling capital of Iran, is nestled at the foothills of the Alborz Mountains, contributing to its unique topography. It experiences a semi-arid climate, marked by hot, dry summers and cold, sometimes snowy winters (Bazrkar et al. 2014). The city grapples with significant air pollution due to its geographical location and high population density, impacting its residents’ quality of life. In addition, limited green spaces, and social fragmentation due to urbanization contribute to health risks and diminish the city’s livability.

[image: Garden with paved paths winding between planted beds, shrubs, and young trees with a road and multistory buildings in the background.]Tehran Community Gardens, Tehran, Iran. Anahita Azadgar, 2022.





Introduction to the case study

Tehran’s community gardens act as green lungs within the city, filtering air pollutants and mitigating the impacts of vehicular emissions and industrial pollutants, thereby improving local air quality. Community gardens create pockets of nature within the urban landscape, enhancing biodiversity and providing spaces for recreation, relaxation, and social interaction. Community gardens in Tehran’s southern Districts promote urban agriculture, enhancing food security through local food production, decreasing dependence on extensive supply chains, and raising community awareness about sustainable food practices (Asl & Azadgar 2022). These gardens also promote mental health and community cohesion by offering spaces for residents to connect, engage in gardening activities, and foster a sense of ownership and belonging within their neighborhoods.



Nature-based Solutions characteristics

As of 2022, Tehran’s southern districts have established 26 community gardens (Asl & Azadgar, 2022). The implementation of urban community gardens addresses multiple challenges by providing green spaces that mitigate air pollution, regulate temperatures, and foster community cohesion. Embracing nature-based solutions, these gardens serve as pockets of biodiversity, employing techniques like permaculture and agroecology. The focus lies on restoration and development, leveraging techniques like water-sensitive urban design (WSUD) and biomimicry to create self-sustaining ecosystems. Such approaches enhance resilience against climatic extremes and promote sustainable urban lifestyles.



Governance

The initiative operates at a neighborhood scale, involving various stakeholders — local communities (women), government bodies, NGOs, and private enterprises. Financing sources encompass public-private partnerships and government subsidies (Tehran Municipality), supported by a comprehensive institutional framework integrating policies for urban agriculture and green space development.



Outcome

The implemented urban community gardens yield co-benefits such as improved air quality, enhanced mental well-being, and social cohesion among residents. Challenges persist in ensuring long-term sustainability, including land availability, funding fluctuations, and community engagement. Balancing economic viability with ecological concerns remains a pivotal challenge.
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MENA_12 The Rehabilitation of Wadi Hanifa


Context Overview

[image: A map marks Riyadh, Saudi Arabia. A table lists NBS typology restoration, construction and novel ecosystems, impact scale greater urban regions, peri-urban, flooding, water quality, and co-benefits.]
The rehabilitation of the Wadi Hanifa Valley in Riyadh is an award-winning project focused on stream restoration and flood management, as well as creating recreational spaces for the local community. Riyadh, the largest metropolitan city in the Arabian Peninsula (Almayouf, 2014) and capital city of Saudi Arabia, is characterized by a harsh and dry climate, where temperature in summer may exceed 45°C, and rainfall is rare and irregular (between 100 and 130 millimeters annually) (Almayouf, 2014). The city’s population almost doubled in the last decade, rising from approximately four million residents in 2004 (Buro Happold, n.d.), to seven million residents in 2021 (UNData, 2021).

[image: Two aerial views. Left: Multilane highways cross dry open land. Right: Oval water basin with rows of structures and a central fountain, surrounded by roads and buildings.]Before and after shots of the Wadi Hanifa water treatment facility and bioremediation cells, Riyadh, Saudi Arabia. Royal Commission for Riyadh City (RCRC).





Introduction to the case study

Wadi Hanifa is a seasonal river running from northwest to southeast Saudi Arabia, cutting through Riyadh City. Rapid growth, urban sprawl, and the lack of regulations for conservation and protection, have led to the transformation of the valley into a dumping ground for solid and chemical waste (industrial, slaughterhouses, dye, construction), and a source for construction material (Rayes, 2011). These damaging activities caused environmental imbalances, such as groundwater depletion, and river water pollution. The restoration project of Wadi Hanifa incorporates nature-based solutions to enhance ecological resilience and foster sustainable development.




Nature-based Solutions characteristics

Wadi Hanifa is a 120 kilometers long watershed, with an area of 4,500 square kilometers (Buro Happold, n.d.). The meso-scale rehabilitation project primarily focuses on deploying NbS for stream and environmental restoration and flood management, as well as investments for recreational open space. A key intervention is the water treatment facility incorporating bio-remediation cells, aerating pumps, artificial periphyton, and fish (Al-Obaid et. Al., 2016). This facility treats the urban run-off to grey water for agricultural and industrial use (Moosavi et. Al., 2015). In addition, a series of public parks for recreational purposes have been built in nine areas. The project used native indigenous vegetation, and relocated seeds and plants collected from less damaged areas of the valley (RCRC, n.d.).



Governance

In 1987, the Royal Commission for Riyadh City (RCRC)55 designated Wadi Hanifa as an environmental reserve and development area, leading to a comprehensive rehabilitation plan in 1994. In 2002, this became Riyadh’s master plan for managing water resources and other human activities resulting in the Wadi Hanifa Project (RCRC, n.d.). RCRC planned the rehabilitation project and sub-contracted engineering, wastewater and construction consultants from the UK, Canada and Saudi Arabia to execute the implementation (Trottier and Eidick, 2015). The project was carried out over the span of nine years (2001-2010) at a cost of around USD 1 billion (Trottier and Eidick, 2015).



Outcome

In addition to its key role as a natural drainage system for surface water (Almayouf, 2014), Wadi Hanifa was restored to become a natural outlet for flood waters, and a strategic source for clean water for agricultural and industrial usage. It has also boosted agriculture and tourism, providing access to open spaces for recreation (Moosavi et. Al., 2015). Additionally, it promotes biodiversity resilience and provides a sanctuary for migratory birds passing through the Arabian Desert (Al-Obaid et. Al., 2016).
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MENA_13NAWAMED Green Wall


Context Overview


[image: A map marks Tunis City, Tunisia. A table lists NBS typology as novel ecosystems, roofs and walls, stormwater infrastructure, building scale, urban core, water quality and security, and co-benefits.]

Tunis lies on North Africa’s arid coast and is increasingly exposed to floods, water shortages, and heat waves (UN-Habitat, n.d.). With about 611,000 residents concentrated in an urban core of 104 square kilometers, the city also faces unplanned expansion that strains services (UN-Habitat, 2023). Ageing water distribution pipes leak frequently, and overall freshwater withdrawal exceeds natural recharge by roughly 400 percent, which is driving severe water poverty and declining water quality (UN-Habitat, 2023).


[image: Vertical garden with rows of green planter boxes filled with leafy plants and flowers between brick walls. A sign above the entrance reads Wall 2 Water.]NAWAMED Green Wall, Tunis, Tunisia. Water Research and Technology Center (CERTE).





Introduction to the case study

The “Living Green Wall” at the Les Jardins student residence in Tunis collects, treats, and reuses on-site grey-water, demonstrating how vertical nature-based systems can supply high-quality non-conventional water where ground space is scarce. The installation is Tunisia’s pilot within the wider Nature Based Solutions for Domestic Water Reuse in Mediterranean Countries (NAWAMED) programme, which is testing similar grey-water solutions at public buildings in Lebanon, Jordan, Malta and Italy to inform a Mediterranean strategy for low-cost urban water reuse (NAWAMED, n.d.).




Nature-based Solutions characteristics

The Tunis installation is the first living wall in Tunisia designed specifically for grey-water recycling and acts as a prototype for wider Mediterranean uptake. Commissioned in 2019, it captures shower and hand-basin effluent from the Les Jardins student residence, treats the water on site, and then supplies it for toilet flushing and for irrigating an edible garden, reducing demand for high-quality drinking water.

Greywater is collected in a small underground tank, passes through a coarse pre-filter, and is pumped to the vertical system (Menawara, n.d.). The wall consists of modular panels hung against the dormitory façade; each panel holds planting pots packed with inert media that foster a bacterial biofilm. As water percolates through the pots, the biofilm removes organic pollutants. Treated water drains into a secondary tank where an ultraviolet lamp provides final disinfection before reuse.

Its plant palette creates a shaded relaxation strip for students, while an automatic rain water line maintains irrigation during holiday periods when grey-water volumes are low (Martinuzzi et. Al, 2021; Menawara, n.d.). Together, these features demonstrate how a compact, nature-based technology can close urban water loops, add greenery, and improve micro-climate conditions in a dense, water-stressed city.



Governance

The Tunis Living Green Wall forms part of the NAWAMED consortium funded by the European Union through the European Neighbourhood Instrument Cross-Border Cooperation for the Mediterranean (ENI CBC Med) programme, which supports cross-border water-management innovation in Mediterranean countries. Within Tunisia the lead implementing partner is the Water Research and Technologies Centre (CERTE) under the Ministry of Higher Education and Scientific Research (Menawara, n.d.). CERTE secured building permits, coordinated construction at the Les Jardins residence, and now runs the performance-monitoring plan and training sessions for municipal and university engineers.

Technical design and works supervision were provided by Iridra Srl, the Italian ecological-engineering firm that serves as technical adviser for all eight NAWAMED pilots (ENI CBC MED, 2019). Day-to-day operation is handled by the residence maintenance team, who received on-site instruction from CERTE and Iridra staff.



Outcome

By treating up to 730 cubic meters of grey- and rainwater each year, the wall cuts the residence’s potable-water demand for toilet flushing and garden irrigation by 30 percent, thereby easing pressure on an already overdrawn municipal network (ENI CBC MED, 2019). The planted modules host a rich bacterial biofilm that drives purification and, at the same time, the vegetation promotes bacterial biodiversity, guaranteeing purifying efficacy, as well as having aesthetic and cooling functions (Martinuzzi et. al, 2021). These cooling and aesthetic gains translate into a more comfortable micro-climate and an upgraded façade for the student complex. Finally, the reuse scheme supports an edible garden adjoining the dormitory, adds a small but tangible food-production benefit, and serves as a live demonstration site used in technical visits and training workshops organised by CERTE and project partners to build local capacity for similar NbS installations across the Mediterranean.

Although the pilot validates the technical and environmental benefits of vertical grey-water treatment, several barriers impede wider replication. Regulatory responsibilities for water, health, and building standards remain fragmented in Tunisia, necessitating case-bycase approvals that extend project timelines and raise uncertainty (Communication NAWAMED, 2023). Municipal governments often lack both the financial resources and the specialised personnel needed to design, install, and maintain living walls without external support. Public perception also poses a challenge; baseline surveys recorded initial hesitation toward indoor use of reclaimed water, indicating the need for sustained outreach and transparent performance reporting. Addressing these governance, capacity, and social acceptability hurdles will be essential if the Living Green Wall concept is to move from a donor-funded prototype to a mainstream component of urban water management in Tunis and other Mediterranean cities.
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Context Overview


[image: A map marks Shiraz, Iran. A table lists NBS typology as constructed and novel ecosystems, roofs and walls, stormwater infrastructure, greater urban, peri-urban, social challenges, and co-benefits.]

The Green City Development project introduces extensive new green infrastructure to reduce water runoff and increase impervious areas in Shiraz. The city of Shiraz is the capital of Fars Province and the fifth most populous city of Iran. It is one of the oldest cities of ancient Persia, the earliest reference to the city dated to 2000 BCE. The city is located in the south of Iran and is built in a green plain at the foot of the Zagros Mountains, 1,500 meters above sea level. Shiraz is one of Iran’s major tourism centers due to its significant cultural heritage (Sarvestani et al. 2011). Nestled in the Zagros Mountains’ foothills, the city experiences a moderate climate with hot summers and mild winters. Shiraz’s allure lies in its splendid gardens, historic sites, and vibrant arts scene, drawing visitors from around the world to explore its ancient charm.



Introduction to the case study

The Green City Development project in Shiraz aims to enhance the city’s environmental quality and sustainability by expanding green spaces to mitigate pollutants, reduce urban heat islands, and increase water retention. It promotes ecological diversity through the creation of habitats for local flora and fauna. The initiative further addresses urban flooding by developing rooftop gardens, expanding the green belt, managing high-altitude floods, and preventing soil erosion through strategic cultivation of plant species. Additionally, the project actively engages marginalized communities, using green infrastructure to foster social inclusion and improve overall living conditions.



Nature-based Solutions characteristics

The Green City project consists of four actions:


	The Urban Forest Development Project aims to plant trees in an area of 14,195 hectares in the heights and mountains surrounding the city. The Barme Shour Olive Plantation Project has been nominated by the International Olive Council as the biggest olive garden in the world. The costs for the Barme Shour Olive Garden are estimated at 28,892,019 USD. There are altogether eight planting projects within the Urban Forest Development Project. The majority of the planted trees are olives (13,500 hectares), but needle leaf trees and almond trees have also been planted. The total cost of all these planting projects is estimated at 87,867,883 USD.

	Roof Parks: The lack of green space in the downtown area led the municipality of Shiraz to implement the idea of roof parks. The goal is to create recreational spaces within the city, mainly on the roofs of multi-storey car parks. This would reduce the intensity of urban water runoff. There are six roof parks planned, of which two are already under construction. These two car parks, with an area of 5,000 square meters, will be built by the municipality of Shiraz with estimated costs of 420,000 USD. The other four roof parks will be planned in cooperation with private sector entities. The total area of roof parks is estimated to be 23,560 square meters. Estimated costs are not yet available.

	Linear Parks: These parks will make the city aesthetically more attractive and create a suitable path for pedestrians to spend their free time. The first park was built along the Chamran Boulevard in 2008, covering an area of 10 hectares. Eight other linear parks have been built with a total area of 43 hectares (including the Chamran Boulevard). The total cost of this project was 7,950,000 USD.

	Roof Gardens: The construction of roof gardens is another way of dealing with the limited space for green projects within the city. The municipality encourages both construction companies and citizens to establish roof gardens in their projects. Tax rebates can apply if the requirements of the municipality are fulfilled. The steering committee for the project comprises members of the “Parks and Green Spaces Organization” of the municipality of Shiraz who work in collaboration with the local university (Urban Sustainability Exchange 2018).





Governance

The project’s stakeholders are the Shiraz Municipality, the Ministry of Interior and the Ministry of Agriculture, the Agriculture Bank, and the Organization of Municipalities. Furthermore, partnerships with the private sector help to finance the project. For example, the Agriculture Bank created loan facilities for the pressurized irrigation system. Private sector investors who plan to build a tourist attraction, which adheres to the general plan of the project and complies with the development plan of the city, are exempt from paying taxes.



Outcome

The outcomes of the project include a significant increase in per capita green space, expanding from 13 square meters. to 85 square meters, and the implementation of the Urban Forest Development Project, which helps control unplanned urban expansion at the city’s outskirts. Combating environmental pollution and heat islands involves establishing both peripheral and central green spaces. Measures such as constructing roof gardens aim to reduce water runoff, while expanding the green belt and implementing flood control mechanisms at higher elevations tackle urban flooding issues.
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Context Overview


[image: A map marks Manama, Bahrain. A table lists NBS typology as restoration, ecosystem type mangroves, greater urban regions, peri-urban, sea level rise, flooding, and co-benefits.]

Manama, the capital city of the Kingdom of Bahrain, is located on the northern coast of the small island state, and sits at the center of the Arabian Gulf. It is an arid city, characterized by mild, dry winters and hot, humid summers. Manama is a prime example of oil-driven urban growth supported by a service-based economy (KBSCE, 2020), housing around one third of the country’s total population (data.gov.bh, 2020).


[image: Shallow water beside a rocky shore contains rows of thin wooden stakes with young plants. Long netted structures extend across the water, with low buildings in the distance.]UN-Habitat’s site visit to Tubli Bay, the Ministry of Municipalities Affairs and Agriculture’s mangrove plantation efforts under the National Afforestation Plan. UN-Habitat Bahrain.





Introduction to the case study

The Tubli Bay mangrove restoration is a critical nature-based solution to protect coastal ecosystems in Manama. Tubli Bay contains the largest remaining mangrove forest in the Kingdom of Bahrain, and offers vital ecosystem services such as coastal protection, biodiversity resilience, and water filtration. Sea level rise in Manama contributes to chronic land inundation and tidal flooding, threatening both urban systems and the surrounding marine habitats, including the Tubli Bay mangroves (Aljenaid et. Al., 2022). Land reclamation, illegal municipal solid waste dumping and slurry discharge from sand washing plants are also compromising this vital ecosystem (Naser, 2016; Abbas, 2021).



Nature-based Solutions characteristics

By 2010, only one-third of the original spatial extent of the Tubli Bay mangroves from 1980 remained (KBSCE, 2020). Mangrove covers are regarded as resilient front-line defenses against coastal hazards and sea-level rise. They also support fisheries, are capable of purifying water, maintain ecological balance, and provide leisure, recreation, awareness and ecotourism facilities. As a result, ongoing climate change mitigation and adaptation efforts are focused on rehabilitating and restoring the Tubli Bay mangroves, along the periphery of Manama, while also creating opportunities for recreation, awareness, and ecotourism. In specific, the UN-Habitat, in partnership with the HSBC’s climate programme, aims to restore and increase the mangrove area by four times by 2035, as well as construct a visitor center at Ras Sanad (Al-Shaeel, 2023).




Governance

The project is planned and implemented by UN-Habitat and funded by HSBC Bank Middle East, following ongoing efforts by the Bahrain Supreme Council for the Environment and the Ministry of Municipalities Affairs and Agriculture to rehabilitate the mangroves. The ongoing initiative started in 2022, and has an estimated budget of 920,000 USD (UN-HABITAT officer, personal communication). In addition, the Government of Bahrain had also enacted legal and policy measures for the protection and rehabilitation of the Bay, namely Cabinet Resolution No. 1341 in 1995 approving Tubli Bay as a natural reserve, and the Ministerial Edict No. (1) of 1995 on the prevention of reclamation and reconstruction in Tubli Bay (KBSCE, n.d.). As of 2006, it was declared a protected reserve within the Convention on Wetlands of International Importance (RAMSAR) of 1997 (Aljenaid et. Al., 2022).



Outcome

The Tubli Bay mangroves enhance the ‘blue natural carbon sinks’ in Bahrain, as well as offering co-benefits such as biodiversity protection and restoration, and providing urban communities with nature-based activities that can improve overall well-being among the population of Manama.
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Context Overview
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Jordan is one of the most water-stressed countries in the world (UNICEF, n.d.). Between 1987 and 2023 the capital city of Amman expanded by nine times and its population reached about 3.8 million in 2020, more than one third of the country’s total population (UN-Habitat, 2022). Most of the city’s population is settled in East Amman, a more disadvantaged area. As the city expanded rapidly, priority was not given to the planning of public green spaces, rendering access to green, public open spaces a challenge to the residents of the city, and of East Amman in particular (GIZ, n.d.).


[image: Left: Straw-covered plot with rows of young plants supported by wooden stakes. Right: Dense green shrubs and trees with tall palms rising behind them.]The planting phase and resulting lush Miyawaki urban forest in Amman, Jordan. TAYYŪN Research Studio.





Introduction to the case study

The Urban Micro-Lungs project in Amman aims to optimize limited water sources through establishing mini forests. Urban expansion, the densification of populated neighborhoods, overburdened infrastructure and limited access to public and green spaces, have led to widespread native tree habitat loss (C40 Cities, n.d.). This transformation has contributed to an increase in extreme weather events, such as flash floods and heatwaves, in addition to lower air quality due to mounting traffic congestion and decreased green cover (Ministry of Social Affairs, 2018; UN-Habitat, 2022).




Nature-based Solutions characteristics

In 2020, as part of an Urban Living Lab initiative, the Miyawaki method was employed to transform two vacant or neglected urban plots in East Amman into urban forests with rich native biodiversity. These areas, ranging from 100 to 250 square meters each, had been identified as pilot sites for the Urban Micro-Lungs Project (Assaf, 2020). This initiative aims to restore essential ecosystem functions within their localities, amidst grey infrastructure. The initiative used carefully selected native species layered, to create self-sustaining native mini-forests, thus optimizing the use of limited water resources in Jordan. Moreover, the project also involved the community living and working around the forest sites to harness a sense of ownership and responsibility towards the newly created public spaces (C40 Cities, n.d.). This approach not only enhances biodiversity but also addresses the pressing need for air purification in densely populated urban areas.



Governance

The project was planned by Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) under the Improving Living Conditions in Disadvantaged Areas in Amman (ILCA) project, in partnership with the Greater Amman Municipality, and the Ministry of Environment. It was funded by the German Federal Ministry for Economic Cooperation and Development (BMZ) at the cost of 106,000 EUR (120,000 USD) (GIZ, 2021). The Ministry of Environment (MoEnv) led the execution, while Tayyun Research Studio provided the technical implementation, monitoring the forests over two years, and training for municipal staff. GIZ’s ILCA project ensures local ownership and public participation of the local communities, for the sustainable maintenance of the forests (GIZ, 2021). On the institutional level, the project falls under Amman’s Green City Action Plan (2021) (Halaseh, 2024).



Outcome

The Urban Micro-Lungs project aims to improve inhabitants’ well-being by offsetting adverse effects of urbanization and climate change in densely urbanized areas. More specifically, the project’s benefits include reducing pollution and regulating the microclimate through tree canopies and shaded areas (Assaf, 2020). Other co-benefits include flood resilience, saving energy, regenerating degraded soil, reducing water runoff, and supporting biodiversity. This Urban Living Lab project demonstrates the feasibility of creating green spaces even in densely built environments with high surface sealing and limited open spaces. This project exemplifies how small-scale actions, like creating urban micro-lungs, can catalyze incremental strategies for integrated urban development.
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The city of Amman, the capital of Jordan, is located in a hilly area of Northwestern Jordan and has a temperate semi arid climate with relatively rainy winters and hot summers. It has an estimated population of 2,065,000 (Urbanet, 2021) and is the largest urban settlement in the country.


[image: Diagram labels bioretention areas 1, 2, 3, and detention areas 4, 5 with water inlets, outlets, flow arrows, ponds, vegetation, underground tanks, pebbles, sand, and groundwater recharge.]Project Diagram of Al Zohour Green Triangle in Amman, Jordan. UN-Habitat Jordan, 2019.





Introduction to the case study

The Al-Zohour Green Triangle is a pilot project for short to medium term green stormwater management in Amman, Jordan. The city of Amman suffers from heavy rains and flooding, affecting the quality of people’s everyday lives, especially of the most vulnerable communities (UN-Habitat and UNDP, 2024). For instance, road-based transportation, pedestrian walkways, access to basic services and power grids are all heavily impaired during flash floods caused by extreme rainfall events (UN-Habitat, 2021). In addition to existing water stress, Amman is further challenged by rapid unplanned urbanization and population growth especially due to the influx of Syrian refugees.




Nature-based Solutions characteristics

The project spans across 2,300 square meters, situated in Al Zohour District, a key location for stormwater runoff from its 8 square kilometers watershed into Downtown Amman (UN-Habitat, 2019). Based on the concept of Sustainable Urban Drainage Systems (SUDS), the project employs two green stormwater management strategies:


	Stormwater bioretention: including three bioretention and bioswale areas with a capacity of 750 cubic meters designed to facilitate ground infiltration and vegetation absorption.

	Stormwater detention: This strategy includes two detention areas and an underground concrete tank with a capacity of 2,100 cubic meters. It detains floodwater, before slowly draining it into the local rainwater drainage system, or before pumping it back for irrigation and agricultural purposes.





Governance

Al-Zohour Green Triangle is part of a larger project titled “Strengthening the Social Stability and Resilience of Vulnerable Jordanian Communities and Syrian Refugees in Amman against Flash Floods” implemented by the UN-Habitat and in collaboration with the Greater Amman Municipality (UN-Habitat, 2023). The project was implemented between April 2020 and November 2022, and was funded by the Government of Japan. The budget for the entire project56 amounted to 978,000 USD and included other activities to strengthen the government’s and community’s resilience and capacities to better manage flash floods through piloting other flood mitigation interventions (UN-Habitat, 2023). The Al-Zohour component amounted to a cost of 465,000 USD. The project also relied on community consultations, and piloting flood mitigation measures to be replicated in other areas using SUDS (United Nations Jordan, n.d.). As part of the project’s outcome on strengthening flood management capacities in urban areas, the Greater Amman Municipality is expected to support the ongoing upkeep of the Al-Zohour Green Triangle (UN-Habitat, 2023).
 


Outcome

The project’s landscape design not only aids in water absorption but also enhances the aesthetic appeal of the area, creating a green oasis in an otherwise arid environment. Overall, the project was estimated to directly benefit approximately 10,990 vulnerable individuals (UN-Habitat, 2020). Through participatory planning and environmentally friendly construction technologies, it also indirectly supports and protects around 35,000 inhabitants, including 5,985 Syrian refugees (UN-Habitat, 2020).
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	50 UNESCO – DRR Atlas for the Arab Region.
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Libya - - -
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Saudi Arabia 2025 NbS-Related treated wastewater, city greening

Sudan 2022 NbS-Related Ecosystem-based adaptation
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Lungs mentation Plan (eg., 1,000,000,000
Master plan)
nance and/
orsteward-
ship
17 Alzohour | Jordan | Imple- |0 Program | 2020 2022 | 2 Done | 250,000~ | Unknown Unknown
Green mentation 500,000
Triangle partner






OEBPS/images/fig30.jpg





OEBPS/images/fig31.jpg
Ecosystem Services

Green Infrastructure

Urban Greening

Urban Resilience
Green Development

Urban Forestry
Nature-based Solutions

 Ecological Restoration

Disaster Risk Reduction
= Sponge City

“o006 2008 2010 2012 2014 2016 2018 2020 2022 2024






OEBPS/images/bm.jpg
NATURA «





OEBPS/images/fig28.jpg





OEBPS/images/tab80.jpg
MENA countries with | Date of NAP Mentions NbS Alternative terminology used

NAPs submission specifically

Bahrain 2025 Yes

Jordan 2025 Yes NbS, EbA, GI

Kuwait 2021 NbS-Related EbA, specific NBS (greening, public parks,
artificial wetlands, green belts, ecosystem
restoration, green wall)

Lebanon 2025 Yes

Morocco 2024 Yes (french) Solutions fondées sur la nature (NbS),
Infrastructure Vertes (GI), Adaptation
fondée sur les écosystemes (EbA)

Palestine 2016 NbS-Related Ecosystem services, ecosystem-based,
specific NbS: greening, afforestation,
and rangeland, Development, rainwater
harvesting,ecosystem-based options,
ecosystem restoration,

Sudan 2016 NbS-Related Ecosystem-based management (EbM),

community benefits, specific NbS: Water
harvesting, management and maintenance
of forest environment, rehabilitation of
rangelands, reforestation and afforestation,
green belt






OEBPS/images/9781479850471_back.jpg
The NATURA
tions is a comprehensive assessment ufme state of knowl-

urbanized regions around the world.

The Middle East & North Africa Roadmap for
Urban Nature-based Solutions summarizes
findings on trends, challenges, and opportunities
in MENA cities. Grounded in the latest research
and knowledge of regional experts, the MENA
assessment report offers actionable guidance for
policy, planning, and practice.

Jordan. : IO
guidance forresearcher, andpolioymakers
s
Dima Zogheib, TheHEA R for e
Diector ARUP tiios s st i of arrrt

e
practitoners across the region.”

sbout s and
y_mmvm barcodaarea
e

e B IN PARTNERSHLP WITH — FUNDED BY.

NATURA = ‘f:“:' mu (8) @D sy @





OEBPS/images/fig29.jpg
Europe (581)

140
120
100
80
Asia (196)
60
o US & Canada (87)
Latin America & the Caribbean (85)
2 Oceania (67)
Arica (33)
0 - frica (28)
ey

2016 2017 2018 2019 2020 2021 2022 2023





