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Figure 2: Current state of impacted coastal ecosystems and expected state after restoration

Source: Waltham, N. J. et al., 2020.

The remainder of this introductory section provides a brief conceptual orientation, some context 
on integrated drought management, and a description of the approach taken to develop this 
knowledge product, including its three-part structure. Building on the IDMP approach and 
definitions of drought  mitigation, and the findings of previous work on strategic approaches to 
drought risk management (e.g. WWF-GIWP-UNESCO, 2016; FAO 2019b), the following three 
types of measures (including their planning, implementation and evaluation) are described in 
Sections 2 to 4:

•	 drought impact prevention, mitigation and preparedness (adaptation measures);

•	 response and recovery; and

•	 transformation.
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A brief explanation of the relevance of these three dimensions is provided in the following Section 
(1.1). A discussion in Section 5 briefly reviews what we currently know and don’t know about 
whether or not drought risk and impact mitigation actions are working. This highlights the 
continuing agenda and capacities for evaluation, monitoring and knowledge systems.

Conclusions and recommendations reflect forward to next steps for international cooperation 
to strengthen all three of the IDM pillars so that the success and the lessons to be learned from 
drought risk mitigation can be better monitored, assessed and outcomes improved. 

1.1 What do we mean by drought impact and risk 
mitigation, preparedness and response? 
Droughts affect natural and human systems (IPCC, 2014), both negatively (e.g., economic losses) 
and positively (e.g. economic gains) (UNISDR, 2017). Negative effects (see examples in case studies 
1 and 2) can destroy lives, livelihoods, health, ecosystems, economies, societies, cultures, services, 
and infrastructure. These create needs for action to secure economies (at both macro and micro 
scales) and human development including medium and long term effects on the quality of human 
life (EU/WB/UN, 2014). The UN Disaster Risk Reduction (DRR) community is continuing to 
widen their view and understanding of the complexity of risks of disasters in general (UNDRR 
2019a), and of droughts in particular. These give special recognition to drought as a phenomenon 
that interacts with a complex range of other hazards. 

Drought risks affecting human populations and the ecosystems where they live can be exacerbated 
by changing climatic or anthropogenic stresses (Figure 1). A proactive approach to drought 
involves managing all of these risks so that the worst impacts can be avoided. It is notable that the 
climate change community reserves the use of the term “mitigation” to refer to the reduction of 
greenhouse gas emissions. These cause climate change, which can exacerbate the meteorological 
aspects of drought. The disaster management community continues to advocate mitigation of 
drought and other disaster risks through a broader range of measures (UN, 2016). In both cases, 
the term "mitigation" is used in recognition of the fact that some adverse impacts may not be fully 
preventable, even though the scale and severity of losses and damage can be lessened.

Mitigation can be understood as a more positive alternative than threatened litigation to punish 
negligent parties for inaction to prevent loss and damage due to climate change. But it still has 
rather hollow-sounding legal overtones, and still advocates only incremental change to alleviate 
rather than systematically reverse or remove the problem. This does not take into consideration the 
possibility that society could overcome or transform drought risks. On the other hand, amongst 
the climate change community (Diemen et al., 2019; GCA, 2019), a transition through drought risk 
mitigation to adaptation and transformation is considered possible. This is anticipated to emerge 
from deep social learning processes. It offers an alternative to the point of view expressed by some 
commentators that many of the programmes for adapting to climate change so far have been too 
incremental to make any real difference (Kates, Travis and Wilbanks, 2012). 

It is challenging but essential for the international community to initiate transformative learning 
processes. This involves evaluating the extent to which the necessary transformation of drought 
risks is happening or not. The intention is then to be able to help better toward achieving the 
intended transformation (see further discussion in Sections 4 and 5). 
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Case Study 1: Mitigating drought risks in the Sahel  
(see more detail in case studies section)

It is difficult to evaluate fully and objectively the extent to which national drought risk mitigation 
programmes across the Sahel are working (or not), what additional volume and duration of rainfall deficit 
communities and ecosystems are able to withstand as a result of their cooperative actions, how the 
benefits feed into the regional economies, and to what extent this could be expected to accelerate the 
achievement of regional and global peace, security and development objectives. Quantitative evidence 
of the effects of risk mitigation actions in terms of changes in resource conditions on the ground is still 
difficult to compile and analyze.

Some effects from land-users’ investments in soil and water conservation and soil protection are visible 
to them and to the wider community in terms of increased greening and crop production (CILSS, 2016). 
The additional positive effects that these have on the critical stream-flows and hydrological balances in 
the system that can buffer drought risks for society as a whole are still not fully monitored, assessed1 
and regulated. Nonetheless, they determine the health, income and well-being of vulnerable individuals, 
households’ communities, ecosystems and the regional economy. The challenge involves aspects that are 
as much political and institutional as technical and technological.

Different drought mitigation options have been tested and are under implementation across the Sahel. 
Achievements in mitigating drought risks through co-developing landscape management, including 
through the collective transboundary management of transhumant grazing systems, conservation of 
rangelands and forests, and community-level soil and water conservation actions, agroforestry and 
irrigation improvements are still under-recognized, obscured and held back by ongoing conflicts and 
security risks. Public expenditures and initiatives to engage communities, including private individuals, 
in these forms of peaceful cooperation, co-development and collective drought risk reduction are still 
dwarfed by military expenditures to contain ongoing security threats. 

Rather than further escalating militarization in the Sahel, a stronger case could be made for increased 
investment in building peaceful productive systems and economies with the resources and capabilities 
to resolve their own conflicts and build their own cooperation to mitigate the effects of ongoing risks 
such as drought (see selected national policies in Table 8 and the Great Green Wall across the Sahara 
in Case Study 11). Having made the case for investment, monitoring systems provided by AGHRHYMET, 
as a specialized regional institution of the Permanent Interstates Committee for Drought Control in 
the Sahel (CILSS), play an important role in tracking progress in implementation and providing evidence 
of success on the ground in terms of positive effects achieved in communities and ecosystems. 
 
Insight provided by: Issa Garba, CILSS

1 http://agrhymet.cilss.int/index.php/bulletins/

1.2 Drought impact and risk mitigation measures as a 
pillar in the Integrated Drought Management framework 
Mitigation, preparedness and response is approached as one of three pillars2 (WMO and GWP, 
2021 – forthcoming; Pischke and Stefanski, 2018; Tsegai et al., 2015) within the overall IDM 
framework (Figure 3). The two parallel supporting pillars consist of: (I) Monitoring and early 
warning systems; and (II) Vulnerability and impact assessment.3 This reflects the idea that drought 
risk mitigation should ideally be informed by assessments of the nature and extent of drought 

2   These three pillars were developed by the Integrated Drought Management Programme (IDMP), which was established as a  result of the 

High-Level Meeting on National Drought Policy (HMNDP) held in Geneva in March 2013 (WMO, 2013).

3   For more information see: www.droughtmanagement.info/pillars/
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Figure 4: Global maps of meteorological drought hazard and exposure to drought risk

 

Notes: Based on the weighted anomaly of standardized precipitation (WASP) index. 

Source: Carrão, Naumann and Barbosa 2016.

 

Notes: Based non-parametric and non-compensatory Data Envelopment Analysis (DEA) combining agricultural land uses, gridded human and 

livestock populations and baseline water stress.
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1.3 Approach to the development  
of this knowledge product
This knowledge product is based on a combination of document review and practitioners’ insight. 
The intention is that it should shed light on drought mitigation experiences particularly in the parts 
of the world where drought risks are most persistent and devastating. In light of this, a concerted 
effort has been made to draw on experiences and perspectives from programmes and practitioners 
in those areas, presenting these to the intended wider global readership. A regionally balanced 
series of case studies is introduced and referenced.

The intention is to produce a light practical reflection -rather than an academic read. This approach 
is similar to the one pursued for a previous knowledge product on Vulnerability and Impact 
Assessment (King-Okumu, 2019a). A number of case studies that were explored during the 
preparation of that publication are pursued further in this one. Conversations with practitioners 
interviewed previously have been revisited. In addition, the pool of case studies has been expanded 
and additional practitioners requested to provide advice. Two side events organized in New Delhi 
on the sidelines of the fourteenth Conference of the Parties (CoP 14) for the United Nations 
Convention to Combat Desertification (UNCCD) with support from IDMP, UK Centre for 
Ecology and Hydrology (UKCEH), International Water Management Institute (IWMI), Asian 
Disaster Preparedness Center (ADPC) and other partners provided additional insights from 
relevant practitioners and policymakers from a range of countries.

In addition to the national practitioner group, a panel of twelve global experts was requested to 
send feedback on conceptual aspects and issues. Two virtual meetings were convened for the group 
by IDMP in November 2020 to guide the preparation of the case studies and in December 2020 to 
review the draft report. Experts also provided additional inputs via email, phone and Zoom calls.

The growing wealth of available documented experience in drought risk mitigation includes in 
particular:

•	 The IDMP online drought management library.5

•	 The UNCCD online Drought Toolbox, which includes information on the status of national 
drought plans and available tools to address the three pillars of IDM.6

•	 The FAO Drought Portal. FAO has created an online drought portal, through which it shares 
information concerning its work with countries on drought risk mitigation (Annex 8).7

•	 Alongside national drought plans, a range of other plans and policies in use in different 
countries address drought risk mitigation. These include nationally determined contributions 
for addressing climate change,8 land degradation and desertification and biodiversity, as well 
as the voluntary national reviews of progress toward the relevant Sustainable Development 
Goals (SDGs).9

5   	 https://www.droughtmanagement.info/find/library/

6   	 https://knowledge.unccd.int/drought-toolbox

7 	  http://www.fao.org/land-water/water/drought/drought-portal/en/

8	 https://www4.unfccc.int/sites/ndcstaging/Pages/Home.aspx

9 	  https://sustainabledevelopment.un.org/vnrs/
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•	 The reports of the Intergovernmental Panel on Climate Change (IPCC) provide useful 
conceptual background information and definitions, as well as thinking about the evolving 
nature of drought hazards, exposure, vulnerability and available options for mitigation and 
transformation of the climate change-related aspects of drought.10

•	 The United Nations Framework Convention on Climate Change (UNFCCC) provides an 
online portal presenting information about climate change adaptation planning, including a 
page11 where developing countries are invited to share their plans and a summary report has 
been published.

•	 Information on the mobilization and use of climate finance to support developing coun-
tries in the implementation of adaptation and mitigation projects and other activities under 
the UNFCCC is available on their website.12 This includes adaptation projects funded by 
the GCF and Adaptation Fund to address drought and other climate risks, but is not fully 
updated (see the funds own websites – listed below).13

•	 The Warsaw International Mechanism (WIM) on Loss and Damage has produced a Technical 
Paper addressing loss and damage associated with climate extremes and slow onset events.14 
WIM has also created a Technical Expert Group on Comprehensive Risk Management and 
published a general Compendium of approaches to Climate Risk Management (including a 
number that relate to drought risk).

•	 Numerous Global Funds, including international climate funds and also the Global 
Environment Facility (GEF), together with their independent offices of evaluation, provide 
information on programmes that they support to address drought risks ( GEF, 2019; GEF, 
2020) (Annex 3).

•	 The Independent Evaluation Unit (IEU) for the Green Climate Fund (GCF) has conducted a 
number of evidence reviews examining adaptation to climate change (including the increasing 
frequency and intensity of droughts) and transformational change more broadly15 (Annex 4). 

•	 The Adaptation Fund provides a listing of its projects on its website (Annex 5).

•	 The World Bank has a searchable database in which 592 projects include drought as amongst 
their relevant keywords. 281 of these refer to “drought risk”. Of these, as of August 2020, 158 
also referred to mitigation (Annex 6 and 7).

•	 A global knowledge platform on Disaster Risk Responses (including drought and other disas-
ters) is maintained by the World Bank’s Global Facility for Disaster Risk Response (GFDRR).16  
 

10   Available at: https://www.ipcc.ch/

11   Available at: https://www4.unfccc.int/sites/napc/Pages/Home.aspx

12   Available at: https://unfccc.int/climatefinance?home

13  Available at: Additional climate-finance focused analyses is available at: https://www.climatepolicyinitiative.org/publication/global-landscape-

of-climate-finance-2019/

14   Available at: https://unfccc.int/documents/196468

15   Available at: See https://ieu.greenclimate.fund/ 

16   Available at: https://www.gfdrr.org/en/knowledge-hub
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•	 In addition to this, periodic reports on Disaster Risk Responses, including drought response 
are compiled by the UNDRR GAR.17

•	 The International Fund for Agricultural Development (IFAD) displays information about 
its relevant projects on its website. This database is not searchable using keywords such as 
drought risk mitigation. However, a range of materials describing its work on broader climate 
change issues are available.18

•	 UNEP periodically compiles an Adaptation Gap Report (UNEP, 2021). 

•	 A survey of the availability of disaster risk reduction plans in Africa was conducted by the 
African Union (AU).19 

•	 GIZ has published a review of its international cooperation on drought risk management 
(Augenstein, no date).

 
It is important to note that not all funding agencies offer search engines through which it is 
possible to isolate all of the relevant work that they do on the mitigation of drought risks20, nor do 
they routinely make Terminal Evaluations available from their websites. In the case of the World 
Bank, which does so, it is still not easy to identify from the website how all of the projects that 
are associated with “drought risk” and mitigation as keywords are mitigating drought risks. This 
task might be most effectively undertaken through a systematic process with the involvement of 
relevant agency staff and staff of national governments working with them to assist with guidance 
and background information. 

Relevant programming approaches can be broadly classified into those that directly focus on 
mitigating drought risks as a primary objective, and those in which the mitigation of drought risks 
are rather a cross-cutting issue that is either explicitly or implicitly integrated into the programme 
design.

In addition to the documented practical experiences that have been gained in drought risk 
mitigation, a considerable body of peer-reviewed published literature has been devoted to the 
question of drought impacts and risk mitigation, preparedness and response measures. For the 
purpose of this knowledge product, a search of the SCOPUS bibliographic database was made on 
15 August 2020, using the search terms “drought risk” and “mitigation”. This yielded a set of 167 
records published between 2000 and 2020. The largest number of scientific publications on drought 
risks and mitigation focused on the situation in parts of Asia (46 percent), followed by Europe (15 
percent) and North America (10 percent). Only 8 percent were dedicated to understanding drought 
risks and mitigation in Africa, 4 percent for Australia and just 2 percent focused on Latin America 
and the Caribbean. Of the remaining publications, 6 percent were explicitly global in focus, and for 
9 percent no particular geographical scope was identifiable.

17  See https://gar.undrr.org/ and https://sendaimonitor.undrr.org/

18  See e.g. https://www.ifad.org/en/climate-and-environment

19  Available at: https://reliefweb.int/sites/reliefweb.int/files/resources/38982-doc-1st_africas_biennial_report_on_disaster_risk_reduction_full_report_

english.pdf

20  As of August 2020, a search of the project database of the GEF at https://www.thegef.org/projects using the search term “drought” revealed 

only 15 projects, whereas a greater number of projects than these have generated relevant experiences. From the projects identified, 7 have 

been completed, and 7 more approved (Annex 3). In the case of the climate funds, similarly searchable databases are not yet available
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Figure 5: Layered disaster risk management, including financing from different sources

 

Source: Modified from Mechler et al. 2014.

Drought preparedness planning involves proactive measures that can be implemented before 
droughts occur as well as during and after (Table 1). The emphasis on the proactive approach, 
including iterative cycles of learning and adaptation, is in line with the broader thinking about the 
management of change, including both climatic change and disasters. Proponents of adaptation 
estimate that overall rate of return on successful proactive adaptation can achieve benefit-cost 
ratios ranging from 2:1 to 10:1, and in some cases even higher. This means that every USD 1 
invested in adaptation could result in USD 2 to 10 in net economic benefits (GCA, 2019; Venton, 
2018; IFRC, 2019b; IFRC, 2019a).21 GCF project proposals include ex-ante projections of the 
economic benefits and rates of returns that they anticipate to generate. It is too early for most of 
these to be evaluated. However, some assessments of the rates of returns on drought risk mitigation 
have been attempted in bilaterally funded projects (Siedenburg, 2016; King-Okumu et al., 2017b; 
Venton, 2018).

21   GCA figures were based on a technical paper by World Resources Institute. 2019. “Estimating the Economic Benefits of Climate Adaptation 

Investments.” – not available at this time. See also: Brahmbhatt, M., et al., Estimating the Economic Benefits of Climate Adaptation 

Investments: Background paper for the Global Commission on Adaptation. Draft manuscript cited in: https://www.thegef.org/sites/default/

files/council-meeting-documents/EN_GEF.C.59.STAP_.Inf_.06.Rev_.01_Natured_Based_Solution_GEF.pdf
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A recent review of climate change adaptation policies and programming for the Adaptation Gap 
Report (AGR) (UNEP, 2021) has highlighted the challenges of assessing which policies work best. 
This is helpful because many of the current funded drought risk mitigation programmes are funded 
as adaptations to climate change. These make up a significant proportion of the overall adaptation 
portfolio, especially in the more drought-affected developing countries. The most striking findings 
from the AGR underline gaps in the implementability, monitoring and evaluation of the current 
adaptation plans and programmes (Figure 9). Often, there is a significant distance between the 
central government planning authority and the drought-affected communities that need to 
implement, monitor and benefit from drought risk mitigating measures.

At the more local scales, the measures that communities can take to proactively reduce drought risk 
include sustainable land and water management practices. Proactive land and water management 
measures (as identified in Table 1 and Figure 7 and 9) protect the available capacities of ecosystems 
and communities to buffer against deepening drought risks (described in Vickers, 2018). These 
systemic measures can be determined, prioritized and triggered as part of a proactive drought-
preparedness approach (see Box 1 and examples in Case Study 3, 6 and 10). These can mitigate 
drought risk by reducing water stress and replenishing the water balances during non-drought 
(FAO 2018a; EU, 2008, Venton et al., 2019; FAO, 2018b). This is in line with the European 
Commission (EC) recommended disaster risk assessment framework (EC, 2010) which focuses on 
exposure as the entry-point to risk reduction. 

Figure 9: Assessing the adequacy and effectiveness of adaptation planning worldwide

 

Source: UNEP, 2021.
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In addition to reducing exposure to drought effects, land and water management interventions 
that are planned and implemented at the local level with communities of land and water users can 
also reduce the incidence and severity of hydrological drought hazards including life-threatening 
hydrological imbalances (Case Study 3). They do this by increasing water storage in the soil, 
subsurface and vegetation (Figure 10). Where land and water management contribute to economic 
or social development objectives, they can also immediately reduce vulnerability to drought and 
help to build the resilience of the community. These measures frequently feature in national 
strategies for drought management, water management, land management, and adaptation to 
climate change. However, their impacts in terms of reducing drought risk and increasing the 
reserves of water available to buffer droughts are rarely monitored and reported in quantitative 
ways. This requires the use of water balance models at different scales (Figure 9 and Case Study 4).

Figure 10: How can land management conserve water for drought in dry environments

Source: Eekhout and de Vente, 2019.
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Case Study 4: Water harvesting and sustainable land management to buffer 
drought in Southern Tunisia (see more detail in case studies section)
In Wadi Oum Zessar, Southern Tunisia, droughts cause interruption of drinking water supplies for the 
human needs, as well as loss of agricultural production. Traditionally, a wide range of water harvesting 
practices are used to collect and conserve water on the hillslopes and wadi beds of the catchment. 
These include Jessour, Tabias and cisterns known as Fesguia and Majel. Land users and researchers are 
continuing to adapt these practices, and to innovate new systems to accelerate the capture, recharge 
and purification of runoff water to recharge the aquifer using Managed Aquifer Recharge (MAR) 
techniques. These include check dams, retention ponds and recharge wells.

The percentage of the annual rainfall that is captured and used each year in the catchment is not known, 
and the quantitative difference made by nature-based solutions, such as water harvesting is not fully 
assessed in terms of its effects on water productivity and recharge to storage. As a result, decision-
makers do not have complete information about the volume of risks that can be mitigated when they 
are assessing these options. Instead, they usually resort to drilling wells as a means to prepare for 
drought, if they can afford to do so. Unfortunately, as the aquifer is already over-stressed, this option is 
becoming less and less feasible. Seawater desalination plants offer an expensive alternative, increasing 
the national debt. One is already in operation to serve the urban population near the coast, and a second 
one is under construction.

Increasing investments in sustainable drought risk reduction solutions, such as water harvesting 
and managed aquifer recharge, could avoid some of the costs of constructing more desalination 
plants. To improve decision-makers’ understanding of the scope of these measures, research and 
extension agencies have explored various methods to evaluate their effects on groundwater recharge 
processes and agricultural production under different drought and non-drought conditions. These 
evaluations require modelling tools and approaches to be combined with systems for field data 
collection, management and analysis. International scientific and technical cooperation through the 
Wadismar project1 has put in place a piezometer that is generating data to enable improved modeling 
of groundwater recharge processes under drought and non-drought conditions, and to evaluate the 
effects of different practices, such as water harvesting and managed aquifer recharge (Carletti et al., 
2019; Carletti, 2017).

Insight provided by: Mohamed Ouessar and Mongi Benzaied, Institute of the Arid Regions (IRA), Tunisia; 
Georgio Ghiglieri and Alberto Carletti, Università degli Studi di Cagliari, Italy.

1 See http://www.wadismar.eu/About%20WADIS-MAR.htm

2.2 A typology of drought risk mitigation measures 
across sectors 
Many economic sectors are exposed and vulnerable to drought. In light of this, there are a wide range 
of available entry-points for human decision-making to reduce drought risks and build resilience. 
A helpful typology of potential drought impacts from a sectoral perspective has been provided by 
the Post Disaster Needs Assessment (PDNA) Manuals (GFDRR, 2013) which describe disaster 
impact assessments across 18 Sectors.23 Furthermore, the World Bank classifies projects addressing 

23   Additional information is available at:   

  https://www.undp.org/content/undp/en/home/librarypage/crisis-prevention-and-recovery/pdna.html
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Scale Land Use Type Land/ecosystem management measures

Watershed/ 
catchment

Mix of types listed 
above

Integrated watershed management

Afforestation/conservation of forest cover

Water harvesting & recharge

Maintain ecological water requirements

Regional/ 
landscape

Mix of types listed 
above

Ecosystem management & classification

Power lines and grid management

Paved roads & transportation systems

Transhumance corridors (people & livestock)

Wildlife conservation, protected areas (PAs)

Transfers/markets for water & food

Telecommunications, radio & internet access

National Mix of types listed 
above

Agricultural subsidies & incentives/PES, credit & extension/
agricultural advisory programmes

Emergency preparedness and response, social security, insurance

Integrated land-use planning, sustainable & inclusive access to land, 
responsible land governance & tenure security, & taxation

Multi-
nation/ 
regional

Mix of types listed 
above

Transboundary cooperation/border management

Surveillance, security & peacekeeping 

Access/movement of people, goods, customs

Multi-lateral 
/ global

Mix of types listed 
above

Global Climate Finance

Global Green Finance & Risk Insurance

Environmentally Sustainable Trade Policies 

Negotiated global compensation mechanism for worsening loss and 
damage to land due to droughts and other climate extremes

Other possible legal measures based on Polluter Pays principle

Source: King-Okumu and Reichhuber et al., 2019 p. 62.

Inclusive approaches that focus on including minorities and individuals and respecting diversity 
are important to ensure that everyone can be part of the drought risk mitigation solution. This 
can help to avoid situations where actions taken by some individuals or groups may contribute to 
exacerbating the problems faced by others. It is also very important to make sure that the most 
vulnerable groups are part of the discussion of drought risks and mitigation options (e.g. as in Case 
Study 6, or see additional example from Kenya in King-Okumu et al., 2020). For further guidance 
including gender sensitive approaches, see the UNCCD Drought Toolbox and Case Study 9 from 
Central Asia. While the very local level is important for mitigating drought risks, the full range of 
different stakeholders will need to be involved in enabling solutions. This requires stakeholders 
and actors working at different scales to be informed of and receptive to the needs at the local level 
(Tables 5, 6 and 7).

Leadership is required from all levels to fully mitigate drought risks (Box 4 and Case Study 2). 
Since the local actors are the first responders and they are the most experienced and knowledgeable 

Box 4: Drought risk reduction in the water sector: from small to larger scales

Many Integrated Water Resource Management (IWRM) options are available to enhance supply and reduce 
demand on water resources to limit exposure to drought risks. Some of the options are long-term measures 
that are implemented in preparation for future drought, while others are short-term and can be implemented 
during drought to reduce exposure. Water supply enhancements are mostly long-term options, such as new 
or expanded storages, aqueducts and canals, desalinization, wastewater treatment and reuse, groundwater 
recharge and installation of wells, water treatment and transfer infrastructure. Many of these are centrally 
managed, but some, such as rainwater harvesting can be implemented by water users, where there are effective 
incentives, policies and institutions in place (Mwenge Kahinda, Taigbenu and Boroto, 2010; Lebel et al., 2015).

In-situ water harvesting practices include ridging in fields to slow runoff, mulching to reduce evaporation of soil 
moisture and reduced or no tilling. It also include sustainable land management and climate change resilience, 
as implemented by Saidi Mkomwa, African Conservation Tillage Network (ACT), and watershed organization 
trust (WOTR) in Kumbharwadi, Maharashtra, India (Srinidhi and D’Souza, 2018). Ex-situ options include small 
water harvesting dams and agroforestry measures that stabilize soils and improve microclimates to reduce 
evaporation. These can have positive effects on yields, biodiversity, water quality, land restoration and soil 
erosion reduction under drought and non-drought conditions (Mekdaschi-Studer and Liniger, 2013; Dile et al., 
2016a; Dile et al., 2013; Dile, Rockström and Karlberg, 2016b; Worku et al., 2020; Worqlul et al., 2018) (see 
also Case Study 4). 

Farmers taking part in a project to reverse environmental degradation and rural poverty through adaptation 
to climate change in drought Stricken Areas in Southern India via a hydrological unit pilot project approach 
in Andhra Pradesh recorded reduced input costs and sustained yields during drought due to adaptations 
organized by Climate Change Adaptation Committees including water harvesting/storage, water conservation, 
intercropping and border cropping, mulching, integrated pest management/non-chemical pest management, 
and fodder cultivation (GEF/IEO, 2015; GEF/IEO, 2018).

Water demand reduction options can be substantially more cost effective than supply enhancements and can 
sometimes be implemented rapidly (UNCCD 2019). This makes them suitable for implementation either before 
or during drought in response to specific triggers of severity. Demand measures include water saving education 
programmes, regulation of water allocation and use, water monitoring, metering and forecasting systems, 
water markets and pricing, and water efficient technologies. The implementation of supply augmentation and 
demand management options must be fair, equitable and targeted at reducing vulnerability (see also Stevens, 
Turner and Sarkar, 2019; WWF-GIWP-UNESCO, 2016; Vogt and Somma, 2000; Groves et al., 2019). Normally, 
these are part of national water resource management planning and/or planning at the catchment scale.

In some cases, IWRM requires larger scale approaches that may be transboundary amongst neighboring 
riparian countries along a shared watercourse or basin. In others, they may even be transcontinental – where 
international trade and economic development policies have been found to drive unsustainable water 
extractions to supply irrigation for commodities that are grown for export. International and global drivers can 
also cause other threats to water resource availability during droughts – e.g. via demand for polluting industries, 
densely populated settlements with inadequate sanitation and waste removal facilities or land-use changes 
that cause deforestation and loss of hydrological regulation. Mitigation measures to address these globally 
driven effects on exposure to drought risks in the water sector can require awareness-raising amongst distant 
communities as well as those who are on the receiving end of the drought risks and impacts.

Source: based on UNCCD, 2019; FAO, 2017; FAO, 2020

  
Box 4: Drought risk reduction in the water sector, from small to larger scales

Many Integrated Water Resource Management (IWRM) options are available to enhance supply 
and reduce demand on water resources to limit exposure to drought risks. Some of the options 
are long-term measures that are implemented in preparation for future drought, while others 
are short-term and can be implemented during drought to reduce exposure. Water supply 
enhancements are mostly long-term options, such as new or expanded storages, aqueducts and 
canals, desalinization, wastewater treatment and reuse, groundwater recharge and installation 
of wells, water treatment and transfer infrastructure. Many of these are centrally managed, but 
some, such as rainwater harvesting can be implemented by water users, where there are effective 
incentives, policies and institutions in place (Mwenge Kahinda, Taigbenu and Boroto, 2010; Lebel 
et al., 2015).

In-situ water harvesting practices include ridging in fields to slow runoff, mulching to reduce 
evaporation of soil moisture and reduced or no tilling. It also include sustainable land management 
and climate change resilience, as implemented by Saidi Mkomwa, African Conservation Tillage 
Network (ACT), and watershed organization trust (WOTR) in Kumbharwadi, Maharashtra, India 
(Srinidhi and D’Souza, 2018). Ex-situ options include small water harvesting dams and agroforestry 
measures that stabilize soils and improve microclimates to reduce evaporation. These can have 
positive effects on yields, biodiversity, water quality, land restoration and soil erosion reduction 
under drought and non-drought conditions (Mekdaschi-Studer and Liniger, 2013; Dile et al.., 2016a; 
Dile et al.., 2013; Dile, Rockström and Karlberg, 2016b; Worku et al.., 2020; Worqlul et al.., 2018) (see 
also Case Study 4). 

Farmers taking part in a project to reverse environmental degradation and rural poverty through 
adaptation to climate change in drought Stricken Areas in Southern India via a hydrological unit 
pilot project approach in Andhra Pradesh recorded reduced input costs and sustained yields during 
drought due to adaptations organized by Climate Change Adaptation Committees including water 
harvesting/storage, water conservation, intercropping and border cropping, mulching, integrated 
pest management/non-chemical pest management, and fodder cultivation (GEF/IEO, 2015; GEF/
IEO, 2018).

Water demand reduction options can be substantially more cost effective than supply 
enhancements and can sometimes be implemented rapidly (UNCCD 2019). This makes them 
suitable for implementation either before or during drought in response to specific triggers of 
severity. Demand measures include water saving education programmes, regulation of water 
allocation and use, water monitoring, metering and forecasting systems, water markets and 
pricing, and water efficient technologies. The implementation of supply augmentation and 
demand management options must be fair, equitable and targeted at reducing vulnerability (see 
also Stevens, Turner and Sarkar, 2019; WWF-GIWP-UNESCO, 2016; Vogt and Somma, 2000; Groves 
et al.., 2019). Normally, these are part of national water resource management planning and/or 
planning at the catchment scale.

In some cases, IWRM requires larger scale approaches that may be transboundary amongst 
neighboring riparian countries along a shared watercourse or basin. In others, they may even be 
transcontinental – where international trade and economic development policies have been found 
to drive unsustainable water extractions to supply irrigation for commodities that are grown for 
export. International and global drivers can also cause other threats to water resource availability 
during droughts – e.g. via demand for polluting industries, densely populated settlements with 
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Stakeholder Roles in identification and delivery of mitigation measures

International policy 
processes

Align priorities, programmes and resources to country needs and priorities.

Facilitate and deliver capacity building around drought issues.

Facilitate the development of stakeholder owned Drought Risk Management strategies.

Act on evidence to advocate and improve international cooperation and national 
polices, plans and other water and development related programmes.

Global business and 
finance community

Provide knowledge on business issues and input to plans and related processes.

Identify and publicize priorities related to evidence and knowledge needs to be 
drought-resilient and prepared.

Seek, disclose and enable use of access to data and information about the business 
activities, resource use and sustainability.

Advocate sector policies and plans according to business needs.

Engage in and advocate capacity building around drought issues.

Participate in the development of Drought Risk Management strategies.

Maintain good public image and corporate social responsibility.

Source: Modified from WWF-GIWP-UNESCO, 2016.

A recent strategic guide prepared by the United Nations Economic and Social Commission for Asia 
and the Pacific (UNESCAP) (UNESCAP, 2020) emphasizes the role that regional coordination 
amongst groupings of neighbor countries can play in mainstreaming adaptation to drought. 
Regional level coordination and transboundary cooperation has also been important across the 
Arab Region – both for drought risk assessment and preparedness planning (AWC, 2019), and also 
for emergency response and relief work. A number of case studies in this knowledge product draw 
on other experiences from the regional level – including in the High Andes (Case Study 5), the Dry 
Corridor (Case Study 7), East Africa (Case Study 8), Central Asia (Case Study 9), and West Africa 
(Case Study 11).

UNESCAP identifies a range of different entry-points at which it can be possible to design drought 
risk mitigation actions that will successfully cut across sectoral boundaries. This includes actions at 
the very local level – e.g. through district-level planning. The feasibility of these entry-points will 
depend on the availability of institutional structures, capacities and finance. Coordination amongst 
multiple stakeholders is time consuming, and therefore relies upon the availability of resources in 
terms of agency staff time, communications and meetings.

Following the establishment of a comprehensive and clear problem scope and definition or map (as 
described in the previous sections), simple devices such as decision trees can help decision-makers 
at each scale to analyze causal factors, processes and intervention opportunities to mitigate drought 
risks. These can reveal entry-points that do not necessarily need a change in the global scale climate 
system to immediately mitigate drought risks. Rather, they often focus more simply and directly 
on changing human resource management, behavior or decision-making to reduce exposure and 
vulnerability to drought risk. Observing, understanding and learning from the experiences of past 
drought hazards can help stakeholders to identify the most tractable aspects of risk at different 
levels within the ecosystem and community and the measures that are available to reduce or 
fundamentally reverse them.
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proactive investments (as described in the previous section), the remaining risks can either be 
retained or transferred (Table 8). By definition, risk financing is aiming to preserve the status quo. 
This involves:

•	 improving macro-fiscal frameworks to support drought preparedness and response;

•	 ensuring access to capital to respond to drought, for example through contingent financing;

•	 creating insurance programmes that focus on sharing drought risk between parties and be 
based on solid analysis of hazards and risks; and

•	 planning social safety net programmes and financial protection programmes in key sectors 
vulnerable to drought impacts, e.g., agriculture insurance, financial support programme for 
tourism industry, etc.

 
These measures can help by guaranteeing availability of rapid and predictable funds to deliver 
early action to protect vulnerable areas, communities and households at risk. A taxonomy of 
disaster risk financing instruments (Meenan, Ward and Muir-Wood, 2019) demonstrates that they 
can be tailored to different groups (or “risk-holders”) with needs for vary timing, purpose, scales 
and levels of support (Table 8). It can also be possible for measures designed to finance drought 
response and recovery by retaining or transferring risks (Table 8) to also build in financial incentives 
for more proactive investments in drought risk reduction (as described in Section 2). These might 
include, for example, reduced premiums for land-users who invest in sustainable land and water 
management practices that would make disastrous drought events less likely to occur.

The GFDRR is a multi-donor trust fund that is managed by the World Bank. At the national 
level, a range of sovereign national drought funds also exist -such as the Australian drought fund 
and the Kenyan drought contingency fund. At the sub-national level, devolved funds that can be 
managed by responsible agencies can focus on the level of catchments, local governments (counties 
or municipalities), or community level (see Case Study 7 on Community Contingency Funds in the 
Dry Corridor of Central America). Examples of community-level arrangements include emergency 
revolving funds and others. At the household level, building up reserves of savings and also other 
productive assets31 can ensure that they are there to be used in times of need due to drought. This 
is important because where droughts destroy income and productive assets or raise prices for basic 
commodities and resource access, households can be forced sell other remaining assets, go into debt 
or engage in other risky coping strategies. 

The FAO Drought Portal contains numerous examples of emergency responses to drought, 
including 20 for the Horn of Africa region alone, alongside many for other regions as well. For 
example, the Special Fund for Emergency and Rehabilitation Activities (SFERA)32 was established 
in 2004 to enhance FAO’s capacity to rapidly respond to emergency situations. Through strategic 
resource partner funding, SFERA provides FAO with the financial means and flexibility to react 
promptly to humanitarian crises, reducing the time between funding decision and action on 
the ground. From its inception in 2004 through 31 December 2019, SFERA received USD 249 
million, which enabled response to a range of sudden onset disasters, including El Niño response, 
pathogenic avian influenza, desert locust outbreaks, fall armyworm, and other protracted crises, as 
well as droughts.

31   It is important to understand that savings and credit systems are often different in developing countries from those in developed countries. 

Traditional societies often regard their productive assets, such as livestock, land and social relations as a form of savings and credit systems. 

Where cash cannot be kept in the bank, it may also be kept in other ways and forms – e.g. in jewelry and other tradeable goods and 

commodities alongside land and livestock.

32   Available at: http://www.fao.org/emergencies/about/funding/sfera/en/
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Forecast-based financing (FBF) releases humanitarian funding based on forecast information for 
planned activities which reduce risks, enhance preparedness and response, and make disaster risk 
management overall more effective. A humanitarian agency and stakeholders like meteorological 
services and communities at risk can agree and plan on selected actions that will be worth carrying 
out once a forecast reaches a certain threshold of probability. Then each action is allocated a 
budget to be activated when the forecast is received. The window between the forecast and extreme 
weather event is used for implementing actions to scale up preparedness before the potential 
disaster happens. The German Red Cross and World Food Programme have tested this approach in 
seven high risk countries, including Bangladesh, Dominican Republic, Haiti, Mozambique, Nepal, 
Peru, and Philippines.

The International Finance Corporation (IFC) develops tools for index-based insurance (weather, 
area yield, and livestock index insurance products). They have a dedicated unit, the global index 
insurance facility.33

Increasingly, insurers and reinsurers are experimenting with the use of different parameters or 
indices to trigger insurance pay-outs (sometimes referred to as “parametric” insurance). Alongside 
information generated by weather stations, additional observation and modelling tools capture 
more parameters associated with drought risks. These can more accurately deliver insurance 
solutions that are intended to be increasingly more efficient, affordable and viable, including 
for vulnerable communities.34 Innovations in parametric insurance have included integration of 
vegetation cover parameters for livestock insurance.35 

Swiss Re have developed a Soil Moisture Deficit Index Insurance using remotely sensed 
information on soil moisture to trigger compensation payouts for farmers whose crops are affected 
by droughts.36 In contrast to a traditional crop insurance where the insurance pay-out must be 
based on loss adjustment observed in the field, the remotely sensed soil moisture information can 
be combined with block-chain technology to automatically trigger a pay-out at a pre-defined level 
of soil moisture deficit. This system has been tested in Kazakhstan and parts of Europe.

Social protection systems such as the Hunger SafetyNet Programme (HSNP) in Kenya37 and the 
Productive SafetyNet Programme (PSNP) in Ethiopia38 have experimented with forecast-based 
approaches that enable them to provide cash transfers to poor households when the onset of a 
drought appears (see Section 3.3). FAO has also implemented programmes delivering cash-transfers 
to enable households to cope with droughts39. Lately, there has been growing interest in the 
possibilities for the private sector to play a greater role in providing forecast-based and index-based 
social insurance systems. An initiative by the African Risk Capacity is exploring these options.

The intention of the social protection systems is to enable households to survive the drought 
without depleting their productive assets to the extent that they would become destitute or incur 
unmanageable debts. PSNP provides six months of public works employment for payment in cash 

33  Available at: https://www.ifc.org/wps/wcm/connect/industry_ext_content/ifc_external_corporate_site/financial+institutions/priorities/access_

essential+financial+services/global+index+insurance+facility

34  See: https://www.mmc.com/insights/publications/2018/dec/parametric-insurance-tool-to-increase-climate-resilience.html.

35  See: https://www.ilri.org/publications/story-index-based-livestock-insurance-ibli.

36  See: https://www.swissre.com/risk-knowledge/mitigating-climate-risk/natcat-2019/drought-is-insurable.html

37  See: https://www.hsnp.or.ke/

38  See: https://projects.worldbank.org/en/projects-operations/document-detail/P163438# and https://ebrary.ifpri.org/utils/getfile/collection/

p15738coll2/id/133685/filename/133897.pdf

39   Available at: http://www.fao.org/emergencies/fao-in-action/cash-and-vouchers/en/
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still subject to debate (Berhane et al., 2020)43. Evaluations have also not yet been able to fully 
demonstrate the intended transitions to resilience and sustainable development (see Section 
3.3) (Venton, 2018). Index-based response triggers combine meteorological forecasts with other 
remotely sensed information to trigger actions. In some humanitarian and food security-focused 
interventions, this has been combined with household survey information (Enenkel et al., 2020). 
International humanitarian programming has made innovative use of mobile technologies to 
increase the availability of survey information. On the whole, the international humanitarian 
community still appears to have little expectation that national data collection systems could 
generate and manage the necessary information for themselves (Enenkel et al., 2020).

Making the connection between drought responses and sustainable development has been an 
important theme in much of FAOs work on drought response. FAO has frequently provided 
support to rebuilding sustainable livelihoods and institutions. For example, the SFERA funds are 
used to restore the productive assets of households so that they can continue to grow food and 
support themselves following disasters such as droughts and others. Institution-building is also an 
important recurrent theme. FAOs Drought Portal contains around twenty examples of responses it 
has delivered in the Horn of Africa alone. Many of these have included work to reinforce national 
drought management policy goals (FAO, 2018c). Alongside SFERA, other examples include: the 
Ethiopian drought response plan and priorities for 2017, the Somalia 2016/17 rapid results drought 
response plan and cash for work programmes.

National governments have embraced the institution-building agenda to connect drought response 
to recovery and sustainable development. It is quite challenging to evaluate the achievements of 
investments in human and institutional capacities. Early reports suggest that national drought 
management programmes in Kenya have achieved significant successes in decoupling the effects of 
extreme long dry spells from the child malnutrition and terms of trade indicators that are routinely 
monitored by the national drought management authority (Venton et al., 2012). Furthermore, 
the process of carrying out a systematic mid-term review of the Ending Drought Emergency 
(EDE) programme has already commenced. Under its Knowledge Management Pillar, Kenya has 
also begun developing an online knowledge sharing platform or central repository for drought 
resilience. Through its Drought Disaster Resilience and Sustainability Initiative (IDDRSI), IGAD 
ICPAC is working with several countries in the Horn of Africa region to assess the impacts of 
improved drought early warning and response (Case Study 8).

At the regional level, some emergency funds, such as the European-funded programme on 
Resilience Building and Creation of Economic Opportunities in Ethiopia (RESET II) do not 
only set out to address national agendas for sustainable development. RESET II is designed to 
support sustainable development not only in the drought-affected areas and countries, but also 
in other countries and regions. It is intended to prevent effects on more developed economies by 
addressing the root causes of displacement and irregular migrations caused by drought. It does so 
through the creation of economic opportunities and the strengthening of the resilience capacity of 
the most vulnerable communities. The focus is on livelihoods, employment, and improving access 
to basic services in the affected regions. Evaluations identifying how the improvement of these 

43  See also: http://documents1.worldbank.org/curated/en/453701556642818045/pdf/Disclosable-Version-of-the-ISR-ET-Productive-Safety-

Nets-Project-4-PSNP-4-P146883-Sequence-No-09.pdf; for information about the PSNP4 and also other information on the World Bank 

support for rural safety nets and urban safety nets in Ethiopia: https://projects.worldbank.org/en/projects-operations/projects-list?lang=en&s

earchTerm=&countrycode_exact=ET
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4. Beyond risk mitigation to 
transformative change
It is possible to turn global drought threats into opportunities and drought-events from disasters 
into development success stories. This requires approaches that move beyond preparing to resist 
or respond to droughts. To do so requires more than simply responding or adapting incrementally 
to change. Transformative change refers to a fundamental, system-wide change. This must include 
holistic consideration of technological, economic and social factors, including in terms of paradigms, 
goals or values (IPBES, 2020). Many agencies and initiatives aspire to achieve transformations that 
will shift the dynamics shaping our world and how it works (IEG, 2016; GEF, 2017; Puri, 2018; 
Itad/CIF, 2020; Itad/CIF, 2019; UKICF, 2019; ICAT, 2018) (Figure 13). Transformations can affect 
both natural and human systems, including via economic, technological and behavioral changes. 
This can include changes in the ways that energy and infrastructure are used and produced, natural 
resources are managed, and institutions are set up. It can also involve changes in the pace and 
direction of technological changes.45

A generic definition of transformational change has been proposed by the Independent Evaluation 
Group (IEG) of the World Bank for evaluation purposes (IEG, 2016). This refers to deep, systemic, 
and sustainable change with the potential for large-scale impact in an area of a major development 
challenge. The GEF Independent Evaluation Office (IEO) refined this definition to focus on areas 
of global environmental concern (IEO, 2018; GEF/STAP, 2019a). Transformation can involve: 
(1) removing critical constraints; (2) causing or supporting fundamental change in a system; 
(3) achieving large-scale impact at the national or global level; and (4) remaining economically, 
financially, and environmentally sustainable. In light of this, both IEG and IEO observe four 
criteria that help to differentiate truly transformational interventions from engagements that are 
“merely” highly successful, complex, or large in size:

45   See glossary and description of transformation in: https://www.ipcc.ch/site/assets/uploads/2019/01/SYRAR5-Glossary_en.pdf
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refrigeration, entertainment systems, IT, communications, and others, depending on the nature of 
local demands and priorities. In some cases, the solar energy itself can be sold back into a power 
grid.

It is important to acknowledge that in many drought-prone regions, energy transitions and the 
emergence of the fossil fuel economy have already created major transformative effects. In a 
number of cases, state subsidies (e.g. for fuels or irrigation equipment) have been blamed for driving 
groundwater pumping races that have deepened vulnerability to drought, especially amongst 
smaller farmers to encourage water conservation. Following a public debate about this, in Egypt 
fossil fuel subsidies have been largely removed (GoE, 2018; King-Okumu et al., 2019a; Shouman, 
El Shenawy and Badr, 2016; IFAD, 2016). In Tunisia, a perverse subsidy previously favoring over-
use of irrigation to cultivate olive trees in areas that are increasingly vulnerable to drought has 
been eliminated (Daly-Hassen, Annabi and King-Okumu, 2019), and research and extension have 
instead transferred their attention to alternative adaptation options more suited to drier conditions.

Working with the nature and specific characteristics of drought-prone ecosystems instead of 
against them is often seen as an essential aspect of a systemic approach to transformation (see Box 
3 on Nature- Ecosystem or Land-based Solutions for drought risk reduction). For example, rather 
than installing air-conditioned facilities to maintain heat-sensitive dairy cattle or irrigation systems 
in drought-prone environments, investing and innovating to enhance the value of products from 
better-adapted extensive small ruminant and camel-production can be smarter options (IOE/
IFAD, 2016a). In areas with strong traditions of pastoralism, innovations in these systems can build 
on available local knowledge and skills.

Win-win transformative approaches to drought risk can involve more positively embracing the 
drought “hazard” and learning to work with it. People who are used to living with risks and 
extremes, including marginal pastoral societies and others, tend to adjust to them as a matter of 
course (IOE/IFAD, 2016b). The extended pause before the arrival of anticipated rain, and the 
suspension of “normal” economic and social activities as occurs during drought can make more 
time available than anticipated for other unscheduled activities. These can involve, for example, 
reinforcing social ties, spontaneously reaching out to neighbors in new ways. It can also provide 
conditions that are well-suited for additional preparing, drying, delivering and sharing of foods 
and feeds as well as managing and sharing pasture reserves. Gradually, external partners in national 
or international institutions can learn to recognize these tried and tested local adaptations and can 
then provide assistance to widen and boost their positive effects for society as a whole (IOE/IFAD, 
2016b). 

As wildlife will need to migrate toward water sources, droughts can create a particular opportunity 
(as well as an imperative) for reorganizing and using wildlife routes and observation posts. These 
are not only essential for the survival of the wildlife – but also offer the society a spectacular 
opportunity either for well managed in situ public observation, or for sensitive filming of them. 
There is often a need to reinforce fire-prevention codes and practices during droughts – and 
therefore a stronger case than at other times for increased public investment in rangeland and forest 
services and surveillance systems as well as in wildlife conservation. 
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Producing them generates income for criminal elements and imposes a very high cost on the rest 
of society. Such trades can entrap vulnerable people and feed into other illicit activities such as the 
trafficking of people and weapons, contributing to armed conflicts and insecurity. 

On the other hand, there are sustainable drought-smart value chains that can generate income 
and secure environmental benefit in marginal and drought affected areas. Sustainable forest and 
rangeland products from drought-prone regions can involve gums and resins, oils, perfumes, 
medicines, herbs, tree fruits, honey, livestock products and fuel (Box 8 and Case Study 11). 
Associated trades involve processing, transportation, providing security, hospitality, credit and 
others (IFAD, 2019). Legalizing and regulating informal trades in sustainable products from 
drought-prone regions brings the triple benefit not only of making them more traceable for 
consumers and taxable for social benefit; it also dissociates vulnerable people who work in these 
trades from insecurity, risks of extortion by criminal elements and association with them. 

 

Enabling value addition and market access for drought-smart legal commodities can transform petty 
trades and increase profits. As they grow, producers can achieve further gains through economies 
of scale and leverage more advantages through the creation of larger and more organized producer 
associations, attract more external investment, better terms of trade and contractual arrangements, 
etc. On the whole, new thinking about how to green marginal, drought-prone and informal 
economies and financial systems still lags behind the greening of better-established economic 
activities from more water-rich areas (King-Okumu, 2015). However, it could be possible to change 
this through prioritizing investments in climate- and drought-smart products and their value chains 
from the more marginal and drought-prone areas. 

Several GEF projects and programmes are beginning to more explicitly take into consideration 
the challenges of private sector engagement to address inter-related drought, land degradation and 
desertification issues, for example, to guide future investment in Sustainable Land Management 
(SLM) in the Great Green Wall countries (Burkina Faso, Ethiopia, Niger, Senegal – GEF ID 
#9825); and work with private sector stakeholders on the introduction of drought resistant species 
in the Sudan Sustainable Natural Resources Management Project (GEF ID #9575) and aquifer 
replenishment for Sustainable Management of Water Resources, Rangelands, and Agro-Pastoral 
Perimeters in the Cheikhetti Wadi Watershed of Djibouti (GEF ID #9599). 

 
Box 8: FAO Sustainable Forest Management (SFM) Toolbox
SFM is a comprehensive online technical package of tools and examples to facilitate and guide the 
implementation of sustainable forest management in various contexts. The Toolbox aims to make 
the wide body of collective knowledge and experience about sustainable forest management more 
accessible to forest managers and other stakeholders, thereby supporting SFM dissemination and 
implementation on the ground. SFM can be viewed as the sustainable use and conservation of forests 
with the aim of maintaining and enhancing multiple forest values through human interventions. A 
dedicated module highlights the importance and vulnerability of dryland forests and agro-silvopastoral 
systems and provides guidance on their sustainable management, protection and restoration.

Source: FAO (http://www.fao.org/sustainable-forest-management/toolbox/modules/dryland-forests-agrosilvopastoral-systems/tools/
en/).
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Finally, the observation and learning process learns reflectively about itself. This is important 
because it transfers lessons from resource users and practitioners to decision-makers at other scales. 
Across the message of “adaptive” programming community of practice, and particularly within 
the drought, water and land management communities, there has been a growing focus on who is 
learning. This emphasizes needs to communicate about lessons and to engage different stakeholder 
groups in the learning processes. The ways of learning are recognized to involve not only higher-
level academic learning but also on the job-learning, including learning that can take place late in 
life as well as early on. There are also different paces for learning, and some learners may need more 
time than others.

Learning on the ground

It can take time and effort for national and global economic development planners to appreciate the 
value of local knowledge systems enabling pastoral communities to survive in contexts even where 
they are vulnerable. Support for ground-based monitoring – particularly by, with, and for people 
who are living and working in fragile drought-prone contexts has been inadequate (GEF, 2020). 
Interestingly, remote sensing and geospatial tools are enabling increasingly objective understanding 
of changes affecting ecosystems such as those in the Sahel and other drought affected areas under 
varying climatic conditions (Jarso, 2020). These systems have under-utilized potential for use 
in evaluation not only of drought effects, but also of both hard and soft human programming 
measures designed to mitigate these (GEF/IEO, 2020; Dean, 2020; GEF/STAP, 2020a).

Summary of gaps remaining:

•	 Learning that takes place at the local level should be better connected to inform decision-
making at other scales.

•	 At the local level, the effectiveness of local, national and regional monitoring systems can be 
reviewed and validated through periodic local drought risk management planning, action and 
evaluation.

•	 There is a need to make use of new options for low-cost geographic information systems for 
monitoring and modeling drought risk while integrating these with other sources of local and 
national information. 

Learning at the national level

A considerable number of projects focusing on establishing national drought risk monitoring and 
early warning systems (IDM Pillar I) are underway, including in many LDCs. However, it is still 
difficult to identify cases where the effectiveness of drought risk mitigation actions that they trigger 
are subsequently monitored or evaluated using these information systems. In some of the cases 
explored in this knowledge product (e.g. Colombia and Mexico) and some developed country cases 
also, national hydrological services and information do inform drought risk mitigation in some 
ways, whereas in many developing countries, this is still not possible due to remaining institutional 
disconnects – especially in the drier areas. Observation of remotely sensed effects on Normalized 
Difference Vegetation Index (NDVI) following mitigation programming is sometimes used (e.g. in 
Venton, 2018). But this is complicated and problematic due to poor integration with ground-level 
observation systems.

Box 9: Evaluating national programmes in Kenya and Ethiopia: HSNP and PRSP

Ex-post evaluation systems built into some national drought response programmes such as the PRSP and the HSNP 
have generated information about how many people in how many communities such programmes are reaching, 
including what is their gender and socioeconomic status (e.g. Venton, 2018). These are exceptional programmes 
demonstrating that it is possible to design learning systems to capture lessons from drought response. Few other such 
programme monitoring systems exist in drought risk mitigation programming.

The HSNP and PRSP demonstrate that it is possible to connect drought response monitoring systems to national data 
collection and for them to be managed by national agencies. They also reveal that this is a major undertaking requiring 
building of capacities and institutions. Neither of these programs could yet begin to demonstrate nor interrogate what 
has changed in the occurrence of hydrological imbalances which are the most fundamental characteristic of drought. 
Systems are still not in place at the catchment and national levels to monitor and evaluate these effects as they are 
achieved through water harvesting or other interventions. Neither programme has sought to change this. However, 
Environment and Natural Resource Management is Pillar 1 of IGADs regional resilience-building programme IDDRSI, 
which is also preparing evaluations.
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Glossary
Drought

According to common usage and popular experience, droughts are disruptions to normal 
availability of water. Under the extenuating circumstances associated with droughts, agreed services 
for water supply may not be available as normal, unusual restrictions on certain uses of water and 
land may be imposed, and/or the costs to access water may increase. The French word for drought 
is secheresse, Spanish is sequía and Arabic is jafaaf.

According to the most recent IPCC report (Shukla et al., 2019), the latest definition of drought 
is “a period of abnormally dry weather long enough to cause a serious hydrological imbalance”. 
Drought is a relative term, therefore any discussion in terms of precipitation deficit must refer 
to the particular precipitation-related activity that is under discussion. For example, shortage of 
precipitation during the growing season impinges on crop production or ecosystem function in 
general (due to soil moisture drought, also termed agricultural drought), and during the runoff 
and percolation season primarily affects water supplies (hydrological drought). Storage changes 
in soil moisture and groundwater are also affected by increases in actual evapotranspiration in 
addition to reductions in precipitation. A period with an abnormal precipitation deficit is defined 
as a meteorological drought.

Megadrought: A very lengthy and pervasive drought, lasting much longer than normal, usually 
decade or more.

According to meteorologists, including WMO (1992), drought is more narrowly defined as 
a 1. “prolonged absence or marked deficiency of precipitation” and 2. “period of abnormally 
dry weather sufficiently prolonged for the lack of precipitation to cause a serious hydrological 
imbalance”.

Human-induced hydrological imbalances have been observed by some scientists (e.g. Van Loon et 
al., 2016) to increase population exposure and vulnerability to droughts. This anthropogenic water 
stress also is predicted by IPCC to accelerate faster than growing human demands for water due 
to ongoing climate changes (Shukla et al., 2019). For example, the IPCC Special Report on Global 
Warming of 1.5°C highlighted the attribution of an increase in droughts in the Mediterranean to 
man-made climate change with medium confidence (IPCC, 2018). 

The UNCCD provided the following consensus definition of drought: "drought" means the 
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. 
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The Brazilian Drought Monitor is coordinated by the National Water Agency (ANA) with the active 
participation of other climate and research institutions in Brazil, particularly state water and meteorological 
services, such as the Foundation on Meteorology and Water Resources of Ceará (Funceme), the Pernambuco 
Agency for Water and Climate (APAC), and the Bahia Institute of Environment and Water Resources (INEMA). 
The Brazilian Drought Monitor issues a map and a report every month, which is prepared by climate and water 
research institutions and validated by local experts . The Monitor uses SPI – standard precipitation index – and 
SPEI – standard precipitation and evapotranspiration index – data, as well as information on the state of the 
reservoirs.

Recently, the Green Climate Fund Approved a project implemented by IFAD on Planting Climate Resilience 
in Rural Communities (PCRP) of the Northeast Brazil (GCF, 2020). The project focuses on building resilience 
to drought and water scarcity. It builds on a Policy Coordination and Dialogue for Reducing Poverty and 
Inequalities in Semi-Arid North-east Brazil (PDHC)  and also a previous activity by IFAD in the Northeast 
that was financed by the GEF.  The GCF project consists of three components that complement and reinforce 
one another to promote climate resiliency as well as reduce greenhouse gas (GHG) emissions. As such it is 
considered an “integrated” project achieving mitigation and adaptation objectives:

•	Component 1 will introduce climate resilient productive systems (CRPS), which should increase the resilience 
of family farmers and traditional communities to the impacts of climate change, as well as mitigating GHG 
emissions. This component contributes to the total emission reduction commitment of the project by 
strengthening carbon sinks on 84 124 ha comprising family farms, backyard gardens and collective areas, 
and by converting these territories to sustainable management. This component also includes installing 540 
eco-efficient stoves, building 540 biodigesters for family farmers, and implementing 540 income-generating 
activities in collective areas (mainly forests and pastures), supported by investment in 70 micro enterprises to 
supply small-scale equipment for CRPS.

•	Component 2 will reduce the impact of severe droughts by focusing on improving access to water for 
family farmers and traditional communities, and by investing in small-scale technologies for harvesting, 
reuse, treatment and storage of rainwater. The technical assistance provided to the beneficiaries will focus 
on addressing issues such as efficient water management, good irrigation practices, techniques for limiting 
evapotranspiration and precautions to prevent soil salinization. All pumping systems will use renewable 
energy (photovoltaic or wind power). The anticipated results of this component are 20 000 cisterns with 
walkways (cement patios with underground tank), 500 trench barriers, 500 small underground dams, 10 000 
greywater reuse systems, 5 000 blackwater treatment systems (green septic tanks); and

•	Component 3 is dedicated to knowledge management and scaling up CRPS. This component is considered by 
the project to be fundamental for future sustainability. The water access solutions proposed in Component 2, 
such as rainwater harvest and storage, if accompanied by the current agricultural model, may be temporarily 
palliative – subject to severe water loss due to high evapotranspiration from heat and wind – but productivity 
would remain limited. In fact, water investments in the semiarid zone must be complemented by soil recovery 
practices promoted in Component 1, to allow infiltration of rainwater, increase soil biomass rate, create shade 
and wind shelters to reduce evapotranspiration (which can exceed 2 000 mm/year). The specific flora and 
fauna in the semiarid have developed a high capacity to access and store water (in roots, trunks, stems and 
leaves), resulting in a biota capable of supplying more water than needed for growth and reproduction, 
adding surplus water to the system.

The project will deliver and monitored results. For example, GHG emissions will be reduced by more than 
11 million tons of carbon dioxide equivalent (MtCO2eq) over 20 years; at least 1 080 smallholder households 
will save 80 to 104 Brazilian real per month as a result of a reduction in firewood consumption owing to 
implementation of efficient stoves and biodigesters; 67 000 family farms participating in CRPS are estimated to 
reach an increase in biomass production of at least 50 000 kg/ha after a 10-year period; agricultural losses during 
drought periods will be reduced by 10 percent compared with the 2010–2020 baseline; and soil moisture during 
the dry season will be increased by 15 percent compared with the baseline. Approximately 1 million people in 
250 000 family farms (40 percent women and 50 percent youth) directly benefit from the project.

Notes: For additional examples of sustainable land management in the semi-arid zone, see Caatinga in (IRP, 2019 p. 108): https://
knowledge .unccd . int/knowledge-product s-and-pi l lar s /unccd-sc ience-pol i cy-weblog/brazi l - se t s -novel-model-reverse  
and https://www.indepthnews.net/index.php/the-world/latin-america-the-caribbean/2157-brazil-sets-up-an-innovative-model-to-reverse-land-
degradation
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Case study 5: Natural buffers for drought management in the Andean highlands

Contributor: Beatriz Ramirez Correal, Centro de Estudios Ambientales de la Orinoquia Asociación de 
Becarios de Casanare Yopal, Colombia

Water supplies to the dry areas of much of South America originate in the headwaters of the high Andes 
mountains. These are the largest tributaries to the Amazon basin, the inter-Andean Magdalena river basin, and 
the Orinoco river basin supplying hydropower plants and domestic, agricultural and industrial consumption 
needs across a vast region of arid and semi-arid lowlands. For example, the city of Bogotá relies on the páramo in 
the Chingaza National Park for around 80 percent of its water supplies. The mountain ecosystems play a critical 
role in regulating drought risks across the South American continent. Water from rain, fog and thawing snow 
and ice is collected and stored in the natural vegetation and soils of neotropical alpine grasslands that cover the 
upper region of the Northern Andes, known as the páramos. These areas cover 35 700km2 in the high mountain 
areas of Colombia, Venezuela, Ecuador and Peru (Rodríguez-Morales et al., 2019; Buytaert and Beven, 2011; 
Lazo et al., 2019; Buytaert et al., 2006). A recent national drought plan for Colombia20 considers the effects of 
environmental degradation in exacerbating drought risks.

The qualities of the volcanic ash-soils in the páramos favour high water retention and rapid recovery from 
drought (Iñiguez et al., 2016). Furthermore, the natural vegetation also plays an important role in transferring 
water to the soil and in controlling the soil water content by a low evapotranspiration and high fog water 
interception. This includes a range of functions for capturing mist and fogwater, as well as rain, snow and ice. 
The soil that receives this infiltrated water will act as a sponge that slowly releases a regulated flow of water to 
aquifers, springs and rivers (Ramírez, 2018; Liniger et al., 2020). The stemflow processes of the natural vegetation 
at the high altitudes are more efficient in transferring water to the soil than other vegetation types such as potato 
and maize crops (Janeau et al., 2015). Due to this built-in mechanism the natural vegetation helps to buffer 
drought conditions. 

FAO has provided support to municipalities in the high Andes to strengthen their local planning and budgeting 
systems through preparedness planning for the full range of climatic effects that they face, including cold waves 
and sudden hailstorms. Together, FAO, IDMP, and other partners are continuing to work with the government 
of Colombia to support the combination of locally managed land degradation monitoring systems and datasets 
with objectively verifiable remotely sensed information (now under preparation via the GEF-funded project on 
Tools for Land Degradation). 
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