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1. What is the issue? 

The United Nations General Assembly defines drought as a “naturally occurring phenomenon that 
exists when precipitation has been significantly below normal recorded levels, causing serious 
hydrological imbalances that adversely affect land resource production systems.”1. With the 
intensification of climate change, drought is emerging as a critical global challenge. It is leading to 
ecosystem disturbances and biodiversity loss, greenhouse gas emissions, and water scarcity, 
threatening agricultural systems and food security, undermining livelihoods, and driving migration and 
conflicts2. Approximately 55 million people are affected by drought annually globally. The 
Intergovernmental Panel on Climate Change (IPCC) estimates that between 800 million and 3 billion 

people could experience water scarcity due to drought at 2°C warming3.  

Drought will be an important issue at the UNCCD’s COP16 in December, at which increased support 
to drought-affected countries will be considered, including by “…shifting from crises management to 
drought preparedness and adaptation measures that significantly reduce vulnerability and exposure 

at all levels.” 4 

“The Global Environment Facility (GEF) addresses drought in the land degradation focal area, including 

through drought-smart land management and drought mitigation in drylands5. Also, through the Least 
Climate Change Fund (LDCF) and Special Fund for Climate Change (SCCF), the GEF seeks to reduce 
vulnerability to drought by enhancing adaptive capacity to climate change and strengthening 
resilience6.  

This STAP information note presents background information on drought and its relevance to the work 
of the GEF. STAP has created this note to outline its preliminary thoughts on drought for its side event 
at COP16 and related discussions. It discusses drought as a global concern, summarizes the scientific 
evidence on drought, and details its implications for GEF’s objectives. The note also highlights some 
actions to prevent or mitigate drought.     
 

 
1 UNGA (1994) defined drought as a “naturally occurring phenomenon that exists when precipitation has been significantly below normal 
recorded levels, causing serious hydrological imbalances that adversely affect land resource production systems.” 
2 UNCCD (n.d.). 
3 See IPCC (2022).  
4 See UNCCD (n.d.).  

5 GEF-8 programming supports drought management, particularly through the land degradation focal area. See GEF (2022). 

6 See UNFCCC (2024).  
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2. What does the science say: causes, trends, impacts, and solutions? 

 
Drought occurs when there is a deficit in precipitation that subsequently can affect the water cycle – 
the movement and supply of water above and below ground (e.g. soils, aquifers, lakes, rivers, 
reservoirs, snow, ice)7. Drought is also influenced by vegetation, land and water management 
practices, and warmer temperatures.  
 
Vegetation regulates the water cycle through evapotranspiration and influences soil-water retention 
and runoff, consequently affecting the likelihood of drought depending on the specific situation. Land 
and water use practices, such as irrigation, water harvesting and storage, and soil health practices (e.g., 
tillage system, cover cropping, mulching, and crop rotation), can also influence drought.  
 
Higher temperature is the most significant cause of drought because it increases soil and surface water 
evaporation and dries out vegetation. Evidence shows that climate change increases the frequency 
and intensity of extreme weather events, such as droughts8. Record-breaking temperatures have been 
linked to more frequent and severe droughts worldwide9. The sixth IPCC assessment report10 projects 
that warmer temperatures will lead to a decline in precipitation and an increase in drought in several 
parts of the world.  
 
Based on data from the 2022 UNCCD reporting process, 1.84 billion people in 101 countries are 
affected by drought, with 4.7% facing severe or extreme drought conditions11. Eighty-five percent of 
those affected by droughts reside in low- or middle-income countries. Between 2016 and 2019, 
approximately 3.28 billion hectares (about 50% of the land area in reporting UNCCD countries) were 
impacted by drought.12 Figure 1 illustrates an IPCC map highlighting areas (in orange) where drought 
severity is expected to increase due to climate change.   
 

 

Figure 1.    IPCC map showing where drought (orange areas) is expected to increase because of climate 
change. The drought pattern is similar regardless of the emissions scenario. However, the magnitude 
of change increases under higher emissions.13  

 
7 IPCC (2021).  
8 IPCC (2021).  

9 Moss et al. (2024) & Flores et al. (2024).   

10 IPCC (2021). 
11UNCCD (2024).  
12UNCCD (2024). 
13IPCC (2021).  
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Impact of drought on the environment 
Drought profoundly affects multiple environmental dimensions, including soil health, biodiversity, 
climate stability, and water availability.  
 
Soil: drought can alter soil microbial activity and negatively impact soil organic matter formation, 
consequently reducing the soil’s water-holding capacity. These processes can affect the resilience and 
productivity of terrestrial ecosystems.14  
 
Climate change: Droughts can cause the soil to crack, exposing stored carbon to oxidation – that is, 
releasing carbon into the atmosphere.15 The relationship between drought, soil cracking, and 
increased soil carbon emissions amplifies global warming (Figure 2).   
 

 
 
Figure 2. Feedback loop describing drought, soil desiccation cracking, and CO2 emission relationships 
in a warming climate 16 
 
 
Biodiversity: Droughts can drive shifts in ecosystem structure and function, increasing the prevalence 
of fires and invasive species, altering plant-soil interactions, and impairing ecosystem services, such as 
nutrient cycling17. Exceptionally hot droughts are expected to become more common, creating 
conditions for wildfires, invasive species, and soil degradation, among other effects, which could 
trigger unfavorable ecosystem transitions18. Furthermore, drought can lead to pollinators decline due 
to a reduction in the number of available flowers.19 Additionally, it limits food availability to animals, 
affecting their survival and breeding cycles, which could lead to species extinction.20  
 
 
Water: During drought conditions, groundwater, as a more drought-resilient natural water resource 
compared to rivers and lakes, is likely to be extracted more to satisfy industrial, irrigation, and 

 
14UNCCD (2024).  
15Vahedifard et al. (2024) & Ke et al. (2024). 
16Figure sourced from Vahedifard et al. (2024). 
17Cook et al. (2020); Cook et al. (2022); Robinson et al. (2019) & Kaisermann et al. (2017).  
18Flores et al. (2024) & Ke et AL. (2024).  
19 Descamps et al. (2021); Phillips et al. (2018) & Kuppler et al. (2021).  
20 Cahill et al. (2013); & Fonturbel et al. (2021).  
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community demands. This could lead to a significant decline in groundwater levels and accelerate 
groundwater depletion21. In addition, prolonged drought could lead to the deterioration of natural 
water quality (i.e., rivers and wetlands), potentially resulting in increased concentrations of pollutants 
and salinity in the water, eventually affecting the quantity and quality of drinking water resources for 

local communities22. 
 
Impact on food security and other socioeconomic issues 
 
As aforementioned, droughts can impact soil and water, essential for agricultural (crop and livestock) 

productivity. It can also increase pest pressure by making plants more vulnerable to insects and fungi.23 
In the Horn of Africa, droughts have severely affected populations and ecosystems, causing food 
insecurity for millions of people24. This leads to income losses, especially in rural areas where women, 
children, indigenous and local communities are most vulnerable.  

Most populations in less developed economies in Africa, Asia, and Latin America, are more vulnerable 
to drought25. They tend to have limited economic resources, potentially weak governance, increased 
population growth, and pressure on resources (land, water), and live in landscapes increasingly 
exposed to drought. Collectively, these factors limit opportunities to reduce exposure and sensitivity 
to drought. 

Drought poses significant challenges to Indigenous People and local communities, threatening their 

livelihood and cultures26. For the foreseeable future, the dynamic interplay between climate change 
and socioeconomic development will likely magnify drought vulnerability and risk, especially to 

Indigenous Peoples and local communities 27.  

Droughts have also been identified as one of the underlying causes of conflict, migration, and 
displacement28. Understanding the complex interactions between environmental, political, 
socioeconomic, and cultural factors is essential to accurately defining the challenges and responses 
influencing drought. 

Addressing drought 

Addressing drought requires a multifaceted approach that combines immediate relief efforts to 
mitigate impacts with long-term resilience strategies to help prepare for possible future occurrences. 
Investing in land, forests, and other natural capital that affects biodiversity, soils, and water availability 
is essential. Examples of interventions that can help prepare, mitigate, or respond to drought risks 
include:   

• Promoting drought-smart land management practices, supporting drought mitigation efforts 
in arid regions, and assisting countries in line with the UNCCD's mandate to enhance resilience 
and sustainable land management in the face of drought challenges. 

 
21 Liu et al. (2022).  
22 European Climate and Health Observatory (2024). 
23 EPA (2024) & Skendiz et al. (2021). 
24 Kimutai, et al. (2023). 
25 Drysdale et al. (2020) & Juárez-Lucas et al. (2024). 
26 UNEP (2024). 
27 WEF (2024); UNEP (2024) & UN-DESA (n.d.). 
28 IPCC (2021) & Migration Data Portal, (2023). 
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• Drought-resilient agriculture, e.g., planting drought-resistant crop varieties and adopting 
agroecological practices such as agroforestry, silvopasture, permaculture, mulching, no-till 
farming, mixed cropping, and cover cropping29 that can help improve soil organic matter and 
carbon content.  

• Sustainable urban planning and green infrastructure, including using permeable pavements, 
green roofs, and stormwater management systems, can help cities store rainfall water.30   

• Implementing early warning systems for drought monitoring and prediction to allow for early 
detection of drought conditions and proactive measures by communities and governments.     

• Biodiversity conservation as a measure for addressing drought. The nexus between drought 
and biodiversity is critical for enhancing ecosystem resilience and mitigating impacts. 
Biodiversity conservation plays a crucial role in drought prevention by helping maintain 
healthy ecosystems that naturally regulate water cycles, improve soil moisture, and buffer 
against water scarcity. It helps buffer against drought by strengthening ecosystems' functional 
diversity and resilience, allowing landscapes to better withstand and recover from dry 
conditions. For example, protecting wetlands, rivers, and watersheds can help maintain 
natural water cycles and storage systems.31 Similarly, avoiding deforestation or rehabilitating 
or restoring forests and grassland ecosystems through nature-based solutions can facilitate 
water cycle stabilization, improve rainfall, and enhance land water retention.32 Diverse tree 
communities contribute to forest productivity through soil water partitioning, sustaining 
drought-sensitive species, and improving growth during dry spells.33  

Biodiversity conservation-aligned practices such as short-duration grazing in grasslands can 
improve resilience to water scarcity 34, while diverse decomposer communities maintain 
carbon and nitrogen retention, supporting essential ecosystem functions during dry periods35. 
Although biodiversity may not directly resist drought, it significantly aids recovery36 and is 
linked to reduced negative impacts on rural incomes in developing countries. However, the 
role of biodiversity can vary by scale and biome; in boreal forests, mixed-species interactions 
may lead to soil moisture depletion37. 

• Sustainable water management and conservation practices, including efficient irrigation 
techniques like drip irrigation and water storage infrastructure, e.g., reservoirs and dams, 
aquifer recharge, and rainwater harvesting systems.38 Recognizing the critical role of green 
water (soil moisture) in mitigating drought impacts underscores the need for comprehensive 
water conservation plans. Protecting moist biodiversity habitats, such as floodplains and 
riparian areas, is vital for native plant survival during droughts.39 Although efficient irrigation 
can alleviate shortages, it does not address the root causes of water scarcity. Implementing 
strategies like rainwater harvesting, water recycling, and improved irrigation practices is crucial 
to enhancing resilience40. Adopting a framework that integrates prevention, preparedness, 
and management—including aquifer recharge and effective water allocation—can help create 
a robust response to drought challenges and promote sustainable water management. 

 
29 For example, Caceres-Arteaga and Lane (2020); Altieri et al. (2015).; Maia et al. (2023) Paracchini et al. (2020). 
30 For example, Yang and Wang (2017); Ramyar et al. (2021); Liu and Bergen (2018).; Sturiale and Scuderi (2019). 
31 Bullock and Acreman (2003).  
32 Ellison et al. (2017).  
33 Hisano et al. (2024).  
34Griffin Nolan et al. (2019) & Loeser et al. (2007).  
35Luan et al. (2024).  
36Van Ruijven and Berendse. (2023).  
37Grossiord et al. (2014). 
38 For example, Knutson 2008; Kosmowski 2018; Ragab and Hamdy (2004); Chartzoulakis and Bertaki, (2015); Álvarez-Berríos et al. (2018) &  
Srivastav et al. (2021).  
39McLaughlin et al. (2017).  
40Zaveri et al. (2023).  
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• Supportive policies, governance frameworks, and incentives to encourage and enforce water 
conservation practices, regulate water allocation, and promote efficient water use. Policies 
supporting drought insurance or financial support could also help enhance adaptative capacity 
and reduce the economic impact on affected people and communities.   

• Engage in capacity development, education, and awareness-raising initiatives to enhance 
drought preparedness, promote sustainable water management practices, and foster effective 
adaptation strategies. 

 

3. Why is drought important to the GEF? 

The GEF aims to support transformational change and deliver GEBs across its focal areas (biodiversity, 
climate change mitigation and adaptation, chemicals and waste, international waters, and land 
degradation) as well as through its Integrated Programs (IPs). Delivering socioeconomic benefits is also 
essential to the GEF.  

Drought and its associated impacts could hamper the GEF from achieving its focal area objectives:   

• Drought can reduce soil carbon sequestration capacity and trigger emissions (80% of 
terrestrial carbon is found in soils41), thereby impeding greenhouse gas mitigation efforts.  

• It leads to land degradation, which could consequently lead to more drought.  

• Drought impairs biodiversity by limiting plant growth, increasing wildfires and outbreaks of 
pests, impairing ecosystem services, such as nutrient cycling, and threatening local species. 

• It adversely impacts the water cycle and puts pressure on fresh- and groundwater, thereby 
increasing competition for water resources and adversely affecting the effort to manage 
international waters sustainably.  

• The impact of drought threatens the resilience of ecosystems and human communities, 
leading to income losses, thereby increasing exposure and sensitivity to climate change 
impacts and reducing their adaptive capacity.  

Drought negatively impacts projects and programs that aim to maintain or improve forest cover and 
other natural capital. Several of the GEF’s IPs fall under this consideration, including those on Food 
Systems, Ecosystem Restoration, Forest Biomes, Blue and Green Islands, Net-Zero Nature-Positive 
Accelerator, and Sustainable Cities – which aim to achieve GEBs in climate change mitigation, 
biodiversity conservation, and sustainable land management.  
 
The interventions being implemented through GEF investments, including the IPs, can, however, help 
build resilience to drought and prevent future occurrences. These include for example, support for 
sustainable, regenerative, nature-positive agricultural production systems in the Food Systems IP; 
investments in conservation and effective governance to maintain the integrity of globally important 
and critical tropical primary forests in the Amazon, Congo, and Critical Forest Biome IP; the application 
of integrated approaches for restoring degraded ecosystems in the Ecosystem Restoration IP and 
support for SIDS in implementing nature-based solutions and to value ecosystem services and 
incorporate them into decision making in the Blue and Green Islands IP.42  
 
STAP side event at the UNCCD COP16 
At its side event at COP16, STAP will discuss drought as a significant driver affecting the global 
environment. STAP will rely on questions to guide the event discussion, such as: 

 
41 Lal, R. (2004).  
42 See GEF (2023), which highlights the integrated solutions being implemented across the 11 GEF-8 IPs.  
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• What actions can be taken to better manage the risks and impacts of drought on the global 
environment?  

• What are some key lessons on drought? For example, what has worked, why, and under 
what context can we prevent, mitigate, and manage drought and reduce the population’s 
vulnerabilities? 

• Given that the causes and impacts of drought are complex and interrelated, producing local, 
regional, and global feedback affecting the health of the global environment: 
o what actions are necessary, from the local to the global level, to counteract further 

negative tipping points? And are there geographical areas where these actions are more 
necessary? 

o what are the knowledge gaps in understanding drought impacts on ecosystems, 
biodiversity, and climate change? What further support, including capacity building, do 
countries need to help address these gaps? 

o How can the attribution of drought, climate change, conflict, and migration be better 
understood to define responses accurately?   

 
The side event's discussion outcomes will be shared with the GEF secretariat and STAP. The outcomes 
may also inform STAP insights on how drought could be relevant to GEF-9. 
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