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Background 

 

1. Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, Summary for policymakers of the global 

assessment report on biodiversity and ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity 

and Ecosystem Services, 2019. 

2. United Nations Economic and Social Commission for Western Asia (ESCWA), Arab Sustainable Development Report, 2020. 

(E/ESCWA/SDD/2019/2). 

3. Scientists describe Earth in terms of spheres. The solid surface layer of Earth is the lithosphere. The atmosphere is the layer of 

air that stretches above the lithosphere. The Earth’s water—on the surface, in the ground, and in the air—makes up 

the hydrosphere. 
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What is the key challenge? 

Possible solutions 

 

4. Turner, B. and others, the role of nature-based solutions in supporting social-ecological resilience for climate change 

adaptation, Annual Review of Environment and Resources, 2002. 

5. Website of the International Union for Conservation of Nature. https://www.iucn.org/.  

6. Website of the European Union. https://research-and-innovation.ec.europa.eu/.  

• 

• 

• 

• 

• 

https://www.iucn.org/
https://research-and-innovation.ec.europa.eu/
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Figure 1. Nature-based solutions operationalize the 

biodiversity/climate change interface 

 

‐

 

7. Griscom, B.W. and others, Natural climate solutions, 2017. Proceedings of the National Academy of Sciences; Griscom, B.W. 

and others, National mitigation potential from natural climate solutions in the tropics, 2020. Philosophical Transactions of the 

Royal Society; and Busch, J. and others, Potential for low-cost carbon dioxide removal through tropical reforestation, 2019. 

Nature Climate Change. 

8. Girardin, C., Nature-based solutions can help cool the planet- if we act now. Nature, volume 593, 2021. 

9. Girardin, C., Nature-based solutions can help cool the planet- if we act now. Nature, volume 593, 2021.  

10. Girardin, C., Nature-based solutions can help cool the planet- if we act now. Nature, volume 593, 2021. 
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Identification of geographical areas for 
optimized nature-based solutions outcomes 

 

11. University of Oxford, The Oxford Principles for Net Zero Aligned Carbon Offsetting, 2020. 

12. Higgs, E. and others, The changing role of history in restoration ecology, 2014. Frontiers in Ecology and the Environment. 

How to apply these concepts to the Arab 
region 
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13. Convention on Biological Diversity (CBD), Fourteenth meeting - decision adopted by the Conference of the Parties to the 

Convention on Biological Diversity, 2018. (CBD/COP/DEC/14/8). 

14. Dinerstein, E. and others, A global deal for nature: guiding principles, milestones and targets. 2019. Science Advances 5; Soto-

Navarro, C. and others, Mapping co-benefits for carbon storage and biodiversity to inform conservation policy and action, 

2020. Philosophical Transactions of the Royal Society B. 

15. Jung, and others, Areas of importance for conserving terrestrial biodiversity, carbon and water, 2021. Nature ecology and 

evolution, vol. 5, pp. 1499-1509. 
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Figure 2. Identified priority areas for biodiversity and climate benefits (1 is top priority and 100 is least important) 

 

A. Hotspot 1: Atlas Mountains in 
Morocco 

Figure 3. Atlas Mountains in Morocco 
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Box 1. Summary of priority area 1 characteristics 

Highest socioeconomic relevance: 

• Rainfed agriculture. 

• Grazing. 

Source of pressure: 

• Overgrazing. 

• Grass land conversion. 

• Drought and decline in precipitation. 

• Water erosion. 

Main threats: 

• Soil degradation and erosion. 

• Ecological fragmentation. 

• Desertification. 

 

16. RICCAR projections for temperature.  

17. Nguyen, T.T. and others, Vegetation cover dynamics in the High Atlas Mountains of Morocco. 2023. Remote Sensing 15, 1366.  

18. Bou-imajjane, L. and Belfoul, M.A., Soil loss assessment in Western High Atlas of Morocco: Beni Mohand Watershed study 

case, 2020. Hindawi Applied and Environmental Soil Science Volume 2020, Article ID 6384176, 15 pages.  

19. Croitoru, L., How much are Mediterranean forests worth?, 2006. Forest Policy and Economics 9 (2007) 536– 545. 

Figure 4. Ecosystem service values of 

Mediterranean forests 

 

Firewood

Grazing

Non-wood forest products

Recreation

Hunting

Watershed protection

Carbon sequestration

https://doi.org/10.3390/rs15051366
https://doi.org/10.1155/2020/6384176
https://doi.org/10.1155/2020/6384176
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20. Green Climate Fund, Development of arganiculture orchards in degraded environment (DARED).  

21. IFAD, Restoring Morocco’s mountain ecosystems with reforestation, 2021.  

22. The Agdal is a seasonal prohibition mechanism which forbids access to an agro-silvo-pastoral resource to allow the pastures 

a resting period during the most sensitive period of growth. This is a traditional approach practiced by the Yagour in the high 

mountain pastures of the Atlas. 

23. The Ramsar priority list identifies wetlands of international significance in terms of their ecology, botany, zoology, limnology or 

hydrology under the Ramsar Convention (21 December 1975), which aims to halt the worldwide loss of wetlands and to 

conserve, through wise use and management, those that remain. 

24. Hammana, C. and others, The Wetlands of Northeastern Algeria (Guelma and Souk Ahras): Stakes for the Conservation of 

Regional Biodiversity, 2024. Land 2024, 13, 210.  

B. Hotspot 2: Atlas Mountains in 
Algeria and coastal areas  

https://www.greenclimate.fund/project/fp022
https://www.ifad.org/en/web/latest/-/restoring-morocco-s-mountain-ecosystems-with-reforestation
https://doi.org/10.3390/land13020210
https://doi.org/10.3390/land13020210
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25. Bouzid, A. and others, Contribution of ecological restoration in preservation of forests ecosystems in Algeria, 2021. Acta 

Scientifica Naturalis 8(1):109-117 

26. Saifi, M., and others, The Green Dam in Algeria as a tool to combat desertification, 2015. GRF Davos Planet@Risk, volume 3, 

Number 1, Special Issue on the 5th IDRC Davos 2014, March 2015. 

27. Hirche, A., and others, Sandstorms as indicators of land degradation in Algeria, 2013. Geophysical Research Abstracts Vol. 15, 

EGU2013-6157, 2013 EGU General Assembly 2013. 

28. Djitli, Y. and others, Annual cycle of water quality and macroinvertebrate composition in Algerian wetlands: a case study of 

lake Réghaïa (Algeria), 2021. Limnetica, 40(2): 399-415 (2021). DOI: 10.23818/limn.40.27.  

29. Demnati, F. and others, Socio-Economic Stakes and Perceptions of Wetland Management in an Arid Region: A Case Study 

from Chott Merouane, Algeria, 2012. AMBIO 41, 504–512 (2012).  

30. Toufik Bougaada, Biodiversity crisis in Algeria, 2011. Nature Middle East. 

31. République Algérienne Démocratique et Populaire, Contribution Prévue Déterminée au niveau National CPDN – ALGERIE 03 

septembre 2015. 

32. Saifi, M. and others, The Green Dam in Algeria as a tool to combat desertification, 2015. GRF Davos Planet@Risk, volume 3, 

Number 1, Special Issue on the 5th IDRC Davos 2014, March 2015. 

33. Ibid. 

https://doi.org/10.1007/s13280-012-0285-2
https://doi.org/10.1007/s13280-012-0285-2
https://www.natureasia.com/en/nmiddleeast/article/10.1038/nmiddleeast.2011.74
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Box 2. Summary of priority area 2 characteristics 

Highest socioeconomic relevance: 

• Rainfed agriculture.

• Grazing.

Source of pressure: 

• Urbanization.

• Overgrazing.

• Grass land conversion.

• Pollution.

• Desertification.

• Water erosion.

Main threats: 

• Soil degradation.

• Loss in habitat.

• Ecological fragmentation.

Figure 5. Location of the green dam in Algeria 
Figure 6. Tidal replicate method 

‐
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C. Hotspot 3: Low-lying Nile Delta in Egypt 

Figure 7. Land projected to be below annual flood level due to 30 cm sea level rise (light green), Mediterranean 

Coast, Egypt 

 

 

34. ESCWA and ECLAC, Estimating the economic losses to transportation, housing and agriculture due to sea level rise: a case 

study in Alexandria, Egypt, 2023. 

35. Dasgupta, S. and others, Sea-level rise and storm surges: a comparative analysis of impacts in developing countries, 2009. 

World Bank Policy Research Working Paper 4901. 

36. Smith J.B. and others, Egypt’s economic vulnerability to climate change, 2014. Climate Research.  
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Figure 8. Combined ecosystem service values in the 

three main deltaic coastal wetlands 

 

 

37. Abd el-Sadek, E. and others, Coastal and land use changes of Burullus Lake, Egypt: A comparison using Landsat and Sentinel-2 

satellite images, 2022. The Egyptian Journal of Remote Sensing and Space Science. Vol 25, issue 3, December 2022. 

38. Egypt’s National Strategy for Adaptation to Climate Change and Disaster Risk Reduction, 2011. 

39. Abd El-Hamid, H., Impact assessment of the land use dynamics and water pollution on ecosystem service value of the Nile 

Delta coastal lakes, Egypt, 2023. Journal of the Indian Society of Remote Sensing.  

40. Ferreira C.S.S. and others, Wetlands as nature-based solutions for water management in different environments. Current 

Opinion in Environmental Science & Health. Volume 33, June 2023, 100476.  

41. Eldeberky Y. and Hünicke B., Vulnerability of the Nile Delta to recent and future climate change, 2015. Conference paper 

presented at the 36th IAHR World Congress 28 June– 3 July, 2015, The Hague, the Netherlands. 

42. Ferreira C.S.S. and others, Wetlands as nature-based solutions for water management in different environments. Current 

Opinion in Environmental Science & Health. Volume 33, June 2023, 100476.  

Box 3. Summary of priority area 3 characteristics 

Highest socioeconomic relevance: 

• Agriculture/fishing. 

• Industry. 

• Recreation/tourism 

Source of pressure: 

• Expanded urbanization. 

• Overgrazing. 

• Grass land conversion. 

• Pollution. 

• Water erosion. 

Main threats: 

• Soil degradation. 

• Loss in habitat. 

• Ecological fragmentation. 

Water supply

Water purification

Hydrological regulation

Provisioning  (raw material and food production)

Culture and recreation

Climate regulation

https://www.sciencedirect.com/journal/current-opinion-in-environmental-science-and-health
https://www.sciencedirect.com/journal/current-opinion-in-environmental-science-and-health
https://www.sciencedirect.com/journal/current-opinion-in-environmental-science-and-health/vol/33/suppl/C
https://www.sciencedirect.com/journal/current-opinion-in-environmental-science-and-health
https://www.sciencedirect.com/journal/current-opinion-in-environmental-science-and-health
https://www.sciencedirect.com/journal/current-opinion-in-environmental-science-and-health/vol/33/suppl/C
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/evapotranspiration
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/groundwater-recharge
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/groundwater-recharge
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43. Green Climate Fund, Enhancing climate change adaptation in the North coast and Nile Delta Regions in Egypt.  

44. Farouk, M.A., Egypt erects sand barriers as rising sea swallows the Nile Delta, 2022. Thomson Reuters Foundation.  

45. Masria, A. and Abdelaziz, K., Environmentally-friendly proposals for coastal stability at Rosetta Promontory, Nile Delta, 2017. J 

Marine Sci Res Dev 2017, 7:3 DOI: 10.4172/2155-9910.1000227.  

46. El-Shinnawy, I.A., Vulnerability assessment and adaptation policies for CC Impacts on the Nile delta coastal zones. 

Figure 9. Vegetated sand dunes for shore 

stabilization 

 

Figure 10. Constructed reed dikes for shore 

protection in the Delta area 

 

https://www.greenclimate.fund/project/fp053
https://news.trust.org/item/20220327125920-edvzg/
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D. Hotspot 4: Iraq Mesopotamian 
floodplain and Zagros Mountains  

Figure 11. Erbil, Duhok and Suleimaniya landscape 

scenic views 

 

  

 

47. Iraq key socio-economic indicators for Baghdad, Basrah, and Sulaymaniyah - Country of origin information report, November 

2021. European Asylum Support Office, 2021. 

48. Swedish Meteorological and Hydrological Institute (SMHI) and ESCWA, Future Climate Projections for the Mashreq Region: 

Summary Outcomes - RICCAR Technical Report, Beirut, 2021. E/ESCWA/CL1.CCS/2021/RICCAR/TECHNICAL REPORT.7/REV.1. 
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Figure 12. RICCAR climate projections for the Mashreq subregion highlighting highest changes in hotspot area 

   

Box 4. Summary of priority area 4 characteristics  

Highest socioeconomic relevance: 

• Agricultural production. 

• Fisheries. 

• Tourism. 

• Marshland culture. 

Source of pressure: 

• Desertification. 

• Expanding urbanization. 

• Drainage of wetlands/land reclamation. 

• Climate change impacts. 

Main threats: 

• Loss of soil cover. 

• Sand and dust storms. 

• Encroachment. 

 

 

 

Mean temperature (deg C) 
change compared to baseline 
period 

 

 

 

Mean soil moisture change 
(mm/mo) compared to the 
baseline period 

 

 

Mean precipitation change 

mm/mo compared to baseline 

period 
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49. Garstecki, T. and Amr, Z., Biodiversity and Ecosystem Management in the Iraqi Marshlands Screening Study on Potential 

World Heritage Nomination,2011. IUCN ROWA, Jordan. 

50. Fazaa, N.A. and others, Evaluation of the ecosystem services of the central marshes in southern Iraq, 2018. Baghdad Science 

Journal. 

51. Al-Quraishi A.M.F., Land Degradation Detection Using Geo-Information Technology for Some Sites in Iraq, 2009. 
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52. The Arab Weekly, Iraq 'green belt' stands as failure in faltering climate fight, 2022. 

53. Earth.org, Iraq launches tree planting initiative to fight desertification and climate change, 2023.  

Figure 13. Areas of priority for biodiversity and climate 

change which are prone to sand and dust storms 

 

E. Hotspot 5: Coastal areas of the 
eastern Mediterranean  

https://thearabweekly.com/iraq-green-belt-stands-failure-faltering-climate-fight
https://earth.org/iraq-tree-planting-initiative/
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54. Ministry of Agriculture, Lebanon National Forest Program 2015-2025. GIZ/Regional Project- Silva Mediterranea- CPMF 

Adapting Forest Policy to Climate Change in the MENA Region.   

55. Charbel, E. and Rahal, L., Mapping and valuing forest ecosystem services in Lebanon, 2021. Study completed under the USAID-

funded Livelihoods in Forestry Project. Lebanon Reforestation Initiative (LRI), Beirut. 

56. Lebanon nationally determined contribution updated 2020 version. 

Box 5. Summary of priority area 5 characteristics  

Highest socioeconomic relevance: 

• Agricultural production. 

• Pastoral activities. 

• Wood and non-wood forest products 

• Tourism. 

• Culture. 

Source of pressure: 

• Desertification. 

• Expanding urbanization. 

• Land conversion. 

• Agriculture intensification 

• Climate change impacts. 

Main threats: 

• Forest degradation. 

• Loss in agricultural productivity. 

• Loss in habitat. 
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F. Hotspot 6: Jordan River Valley 

Box 6. Summary of priority area 6 characteristics 

Highest socioeconomic relevance: 

• Agricultural production. 

• Pastoral activities. 

• Tourism. 

• Culture. 

Source of pressure: 

• Desertification. 

• Expanding urbanization. 

• Grazing 

• Agriculture intensification 

• Drainage of wetlands/land reclamation. 

• Climate change impacts. 

Main threats: 

• Rangeland degradation. 

• Loss in agricultural productivity. 

• Loss in habitat. 

 

57. Government of Jordan, The National Climate Change Adaptation Plan of Jordan 2021, 2021.  

Figure 14. Jordan Valley 

 

Figure 15. Revival of the Hima practice 
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G. Hotspot 7: Southeastern parts of 
the Arabian Peninsula 

 

58. Myint, M. and Westerberg, V., An economic valuation of a large-scale rangeland restoration project through the Hima system 

in Jordan - A case study in Jordan, 2015. IUCN.  

59. Al-Nadabi, A. and Sulaiman, H., Carbon sink potential of Avicennia marina in the Al-Qurm Nature Reserve, Muscat, Oman, 2018. 

IOP Conf. Ser.: Earth Environ. Sci. 151 012003. 

60. Afefe, A. and others, Tree biomass and soil carbon stocks of a mangrove ecosystem on the Egyptian-African Red Sea coast, 

2020. Fund. Appl. Limnol., 193: 239 251; Cusack, M. and others, Organic carbon sequestration and storage in vegetated coastal 

habitats along the western coast of the Arabian Gulf, 2018. Environ. Res. Lett., 13(7): 1–10; Eid E.M. and Shaltout K.H., 

Distribution of soil organic carbon in the mangrove Avicennia marina (Forssk.) Vierh. along the Egyptian Red Sea Coast, 2016. 

61. Himes-Cornell A., and others, Mangrove Ecosystem Service Values and Methodological Approaches to Valuation: Where Do 

We Stand?, 2018. Front. Mar. Sci. 5:376. doi: 10.3389/fmars.2018.00376.  

https://doi.org/10.1127/fal/2020/1240
https://doi.org/10.1088/1748-9326/aac899
https://doi.org/10.1088/1748-9326/aac899
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Box 7. Summary of priority area 7 characteristics  

Highest socioeconomic relevance: 

• Agricultural. 

• Grazing. 

• Fisheries. 

• Culture and tourism. 

Source of pressure: 

• Overgrazing. 

• Expanding urbanization. 

• Climate change impacts. 

Main threats: 

• Loss of forest productivity. 

• Loss in agricultural and pastureland productivity. 

• Shoreline erosion. 

Figure 16. Ecosystem service values of mangroves as 

a percentage of total ecosystem service value 

 

 

62. Statistical Yearbook of Abu Dhabi 2013. 

63. AGEDI 2013, Blue Carbon in Abu Dhabi – Protecting our Coastal Heritage: The Abu Dhabi Blue Carbon Demonstration Project. 

Provisioning (food

and raw material)

Waste treatment

Climate regulation

Climate resilience

(hydrometeorogical)

Maintenance of life

cycles

Recreation and

tourism
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Socioeconomic and climate consideration with proposed nature-based approaches and their benefits in 

identified hotspot areas 

Identified priority 

areas in the Arab 

region 

Socioeconomic 

importance Threats and hazards 

Proposed nature-

based solutions 

Generated benefits 

from nature-based 

solutions 

Hotspot 1:  Atlas 

Mountains in 

Morocco 

• Rainfed 

agriculture. 

• Grazing. 

• Soil degradation 

and erosion. 

• Ecological 

fragmentation. 

• Desertification. 

• Forest 

management and 

conservation. 

• Reforestation. 

• Pasture 

optimization. 

• Agroforestry. 

• Slope 

stabilization. 

• Water shed 

protection. 

• Pastureland. 

• Firewood. 

• Non wood forest 

products. 

• Climate 

regulation. 

Hotspot 2: Atlas 

Mountains  

in Algeria and 

coastal areas 

• Rainfed 

agriculture. 

• Grazing. 

• Soil degradation. 

• Loss of habitat. 

• Ecological 

fragmentation. 

• Forest 

management and 

conservation. 

• Pasture 

optimization. 

• Agroforestry. 

• Coastal 

marshland 

conservation. 

• Slope 

stabilization. 

• Green dams. 

• Water shed 

protection. 

• Pastureland. 

• Firewood. 

• Non-wood forest 

products. 

• Climate 

regulation. 

• Enhanced 

resilience against 

sand and dust 

storms. 

Hotspot 3: Nile Delta 

in Egypt 

• Highly urbanized. 

• Agriculture/ 

fishing. 

• Industry. 

• Recreation/ 

tourism. 

• Sea level rise. 

• Storm surges. 

• Fish stock 

depletion. 

• Pollution from 

waste discharge. 

• Urban 

encroachment. 

• Sand dunes 

stabilization. 

• Green belts. 

• Water supply. 

• Hydrological 

regulation. 

• Water 

purification. 

• Habitat provision. 

• Culture and 

recreation. 
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Identified priority 

areas in the Arab 

region 

Socioeconomic 

importance Threats and hazards 

Proposed nature-

based solutions 

Generated benefits 

from nature-based 

solutions 

• Climate 

regulation. 

• Provisioning 

services. 

Hotspot 4: Iraq 

Mesopotamian 

floodplain and 

Zagros Mountains 

Mountains: 

• Agriculture. 

• Grazing. 

• Urban centres. 

Mesopotamian 

plain: 

• Migratory routes. 

• Agriculture/fishin

g/grazing. 

• Marshland 

culture. 

Mountains:  

• Soil cover loss. 

• Degradation of 

vegetation cover. 

• Water pollution. 

• High temperature 

increases. 

Mesopotamian 

plain: 

• Wetland draining. 

• Desertification. 

• Sand and dust 

storms. 

• High temperature 

increases. 

Mountains:  

• Green belts. 

• Land grading. 

• Vegetated 

terraces. 

Mesopotamian 

plain: 

• Reforestation. 

• Green belts. 

• Dune stabilization 

and vegetation. 

Mountains:  

• Water shed 

protection. 

• Pastureland. 

• Firewood. 

• Non-wood forest 

products. 

• Climate 

regulation. 

Mesopotamian 

plain: 

• Enhanced 

resilience against 

sand and dust 

storms. 

Hotspot 5: Eastern 

Mediterranean 

Mountains 

• Agricultural and 

pastoral 

activities. 

• Wood and non-

wood forest 

products. 

• Tourism. 

• Culture. 

• Forest 

degradation. 

• Habitat 

fragmentation. 

• Loss in 

agricultural 

productivity. 

• Loss in 

rangelands. 

• Reforestation. 

• Agroforestry. 

• Forest 

preservation. 

• Preventing 

grassland 

conversion. 

• Water shed 

protection. 

• Pastureland. 

• Firewood. 

• Non-wood forest 

products. 

• Climate 

regulation. 

Hotspot 6: Jordan 

Valley 

• Agricultural 

production. 

• Fisheries. 

• Tourism. 

• Culture and 

tourism. 

• Forest 

degradation. 

• Habitat 

fragmentation. 

• Loss in 

agricultural 

productivity. 

• Loss in 

rangelands. 

• Sand and dust 

storms. 

• Forest and 

pastureland 

management. 

• Agroforestry. 

• Preventing 

grassland 

conversion. 

• Water shed 

protection. 

• Pastureland. 

• Firewood. 

• Non-wood forest 

products. 

• Climate 

regulation. 
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Identified priority 

areas in the Arab 

region 

Socioeconomic 

importance Threats and hazards 

Proposed nature-

based solutions 

Generated benefits 

from nature-based 

solutions 

Hotspot 7: Arabian 

Peninsula 

• Agriculture. 

• Grazing. 

• Fisheries. 

• Culture and 

tourism. 

• Loss in 

agricultural 

productivity. 

• Loss in 

rangelands. 

• Forest 

conservation. 

• Grazing 

optimization. 

• Climate 

regulation. 

• Provisioning. 

• Recreation and 

tourism. 

• Waste treatment. 

• Hydrometeorolog

ical resilience. 

• Life cycle 

maintenance. 



25 

Conclusion 

Figure 17. Recommended nature-based interventions for high priority joint biodiversity and climate change 

benefits 
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Recommendations:  

• 

• 

• 

• 

• 

 

 



 



 

 

 

The dual threat of biodiversity degradation and climate change is increasingly being felt across 
the Arab region. Efforts implemented by countries are failing to meet national commitments to 
international climate and biodiversity agreements. This report argues that nature-based 
pathways can complement countries’ conventional approaches towards the achievement of 
optimized biodiversity and climate synergies.  

The report builds its analysis on global studies that have identified priority hotspot areas where 
nature conservation and restoration would generate optimal outcomes for joint climate and 
biodiversity objectives. Thorough examination of the hotspot areas in the Arab region is 
provided, identifying associated threats and challenges and taking into consideration 
socioeconomic conditions to generate location–specific nature-based solutions for each of the 
selected areas. The proposed solutions include reforestation, agroforestry and pasture 
optimization, sand dunes stabilization, and the establishment of green belts.  

The report can guide regional and international funding opportunities and collaborative 
conservation programmes for optimized biodiversity, climate mitigation and adaptation benefits. 
It also calls for further national assessments, particularly in relation to the value of ecosystem 
services needed to devise context-specific nature-based solutions. 
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