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The Global 
Drought 

Atlas
GOAL

• Compile a global overview on 
drought issues

• Facilitate knowledge sharing

• Inform upcoming policy 
processes (e.g. UNCCD COP16)

TARGET

• National and international 
policy-makers

• Practitioners and scientific 
community

• General public (incl. vulnerable 
communities)
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Drought is a complex hazard that affects multiple 
sectors and systems

Impacts are diverse, cross-sectoral, interconnected 
and their geography is changing

Solutions need to address multiple risks & impacts

Main messagesThe Global 
Drought 

Atlas
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Atlas features

• Maps and infographics
• Conceptual models
• Explanatory texts and narrative 

(synthetic)
• Boxes: deep-dives on selected 

topics
• Length: 100-120 pages
• Format: Digital and printed
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Structure 
Foreword (UNCCD)

Preface & scope

Part 1: Introduction

Part 2: Impacted systems

Part 3: Examples from the World

Part 4: Managing and adapting to 

drought risk
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Part 1: Introduction

• Motivations

• Definitions and state-of-the art knowledge of 
drought issues

• Conceptual framework: the need for a multi-
sectoral & systemic approach

[~10 pages] 6
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• Expansion of the IPCC framework: R = H x E x V

• Impact-oriented approach (land perspective) 

• Hazard: climate + anthropogenic components

• Direct and indirect impacts (system 
interdependencies)

• Systemic drought risk management and 
adaptation strive to avoid trade-offs and 
maladaptation and to identify leverage points 
for positive cascading effects for communities 
and sectors 

Conceptual framework

Hagenlocher et al. 2023 



Part 2: Impacted systems at global level

[~70 pages]

AGRICULTURE PUBLIC 
WATER 
SUPPLY

HYDROPOWER INLAND 
NAVIGATION

ECOSYSTEMS

~ 20 pp. ~ 10 pp. ~ 10 pp. ~ 5-7 pp. ~ 15 pp.
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2.1 Agriculture

• Short intro on the relevance of this sector to 
droughts

• Conceptual model of drought risks for agriculture 
& livestock

• Current & future hazard: SMA-3

• Topics
1. Livestock: cattle, poultry, pigs
2. Major crops: wheat, maize, rice, soy
3. Flash droughts & heat events
4. Virtual water transfers
5. Drought impacts on crop yields
6. Livelihoods
7. Irrigation efficiency paradox

[~20 pages]
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Conceptual model for agriculture



Drought impacts on crop yelds



Virtual water from agriculture



Agricultural dependency and livelihoods

Farms of < 10ha use 40% of
agricultural lands and produce
55% of the world‘s food

Small farmers: 
- combat undernutrition 
- provide crop diversity
- lower post-harvest losses



The irrigation efficiency paradox

Increase in water efficiency

Increase in water consumption, 
if not accompanied by policies

Grafton, R. Q. at al. (2018). The paradox of irrigation efficiency. Science, 361(6404), 748-750. 



2.2 Public water supply

• Short intro on the relevance of this sector 
to droughts

• Conceptual model of drought risks for 
public water supply

• Current & future hazard: SPEI-12

• Topics
1. Renewable water & diversity of water 

resources
2. Urban drought risk
3. Water supply for sanitation & hygiene

[~10 pages]
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Domestic water use

Total water withdrawn 
for domestic purposes 

Proportion of population 
relying on un-piped 
water supply 



Urban drought risk



Water sanitation and hygiene

Share of population safely using 
managed drinking water

Proportion of safely treated 
domestic waste water 

Share of population safely using 
managed sanitation facilities



2.3 Hydropower

• Short intro on the relevance of this sector to 
droughts

• Conceptual model of drought risks for HP

• Current & future hazard: SQI-6

• Topics
1. Drought impacts on hydropower 

2. Economic impacts

3. Environmental impacts

4. Compound events (e.g. hydropower & 
conflicts)

[~10 pages]
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Extremely low water levels in Lake 
Kariba in 2019-2020 resulted in 
frequent power cuts of up to 18h 
per day for at least 3 months in 
ZimbabweIn 2023, the drought in the Amazon 

region led to the two-week 
shutdown of Brazil’s 4th largest 
hydropower operator, located on 
the Rio Madeira

The impacts of droughts on hydropower

The 2022 drought in China’s biggest 
hydropower producing province, 
Sichuan, led to disruptions to local 
industries, while exports to other 
Chinese regions had to continue to fulfil 
cross-provincial power transmission 
contracts

Current hydropower generation exposed to change in drought duration

Planned future hydropower generation exposed to change in 
drought duration 

Source: WB report: “What the future has in store. A New Paradigm for Water Storage”



Compound events 
Negative impacts of droughts on hydropower can be exacerbated by compounding weather 
and climate events

In addition to favouring low water storage, floods can increase erosion upstream 
and thus cause more sediments to flow into downstream reservoirs (Ward et al. 
2020). This exacerbates the already existing problem of reservoir storage capacity 
loss due to sediment filling (Perera et al. 2023).

Heatwaves

Increase cooling needs,
when water is unavailable

Floods

Soil erosion

Sediment accumulation in reservoirs 



 2.4 Inland navigation

• Short intro on the relevance of this sector to 
droughts

• Conceptual model of drought risks for inland 
navigation

• Current & future hazard: Low Flow Index

• Topics
1. Drought impacts on large shipping 

corridors
2. Social & economic impacts

[~5-7 pages]
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Disrupted supply chains



2.5 Ecosystems

• Short intro on the relevance of this sector to 
droughts

1. affected processes, possible feedbacks
2. tipping points and long-term trends
3. how drought manifests in different biomes 

• Conceptual model of drought risks for 
ecosystems

• Current & future hazard: SPEI-6

• Topics
1. Biodiversity
2. Carbon cycling
3. Ecosystem transformation
4. Compound hazards

[~15 pages]
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Selection 

Biodiversity
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Carbon cycle
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Ecosystems transformation 



Cross-sectoral perspective & compound 
effects

Interactions of drivers and impacts across 
sectors (building on sectoral conceptual 
models). Includes a spread on land 
degradation

[~5-7 pages]

2.6 Impacts of interconnected systems
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Part 3: Examples from the world

• Exemplary cases describing regional risks and impacts of global relevance. 
The regional lens is used to illustrate sectoral and cross-sectoral impacts and 
risks, action taken to mitigate the impacts.

• This section includes involvement of local experts 

[~30 pages]

Horn of Africa
Agriculture, food security 

California
Water supply, snow drought 29



Part 3: Examples from the world
[~30 pages]

• Regions
o Central Asia / Afghanistan
o Russia
o Southern Asia / India / Pakistan
o Southeast Asia / Cambodia-Laos
o East Asia / China
o Australia
o North Africa
o Middle East /  Syria
o Horn of Africa
o West Africa
o Southern Africa
o North America: Western U.S., impacts on Tribes
o Central America
o South America: Amazon, Andes, La Plata, NE Brazil
o Europe

• Themes
o Urban water supply
o Small island developing states: Caribbean, Asia 

Pacific
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Amazon Basin, 2023

La Plata Basin, 2019-2023

Northeastern Brazil, 2010-2017

Extratropical Andes, since 2010

South America

• Increased mortality of fish and aquatic mammals, 
• Drinking water scarcity 
• River transportation disruption 
• Increased risk of waterborne disease, 
• Wildfire increase

• 33.4 million people were affected
• Economic losses over US $ 30.0 billion

• Agricultural Emergency in 226 communes  
• domestic use restriction
• hydropower production losses
• sociopolitical disputes
• tourism losses

• Hydropower generation 
• River navigation in the five countries
• Argentina  lost 3.3% of GDP and a 21.8% 

reduction in agricultural exports 



Llobregat’s Seawater Desalination Plant (photo by 
Aigües Ter Llobregat)

A key strategy in managing the drought has been the mobilization of alternative 
resources, thereby conserving water in the dams.

Water Reuse Scheme from the El Prat 
de Llobregat WWTP. 

Water reuse:
• Reuse for irrigation
• Managed aquifer recharge
• Indirect drinking reuse

Evolution of the water sources for Greater Barcelona's water supply network

IN PROGRESS

A Drought Management Plan, approved in 2020 defines: 
- three drought stages
- mitigation actions and water restrictions in all sectors

Evolution of the water volume in the reservoirs
This church in Sau Reservoir, usually 
completely covered by water, became 
an iconic image of the drought.

Rainfall and temperatures anomaliesBarcelona drought 2021-2024



Part 4: Managing and adapting to 
drought risk [~20 pages]

4.1 Approach and frameworks 



Part 4: Managing and adapting to 
drought risk [~20 pages]

4.2 Managing and adapting to drought risks: experiences, measures and options 
Success stories: from local to global

• Story 1: From individual/community level (e.g. water management for subsistence agriculture / cash 
crop production)

• Story 2: From a sectoral perspective (e.g. water use in the energy sector, covering one or multiple of the 
sectors from Part 2)

• Story 3: From the national perspective : (Establishing National Drought Management Plans, lessons 
from the Dominican Republic”

• Story 4: From international perspective: e.g. adoption of water framework and drought management 
plans 



Part 4: Managing and adapting to 
drought risk [~20 pages]

4.3 Overview of drought management and adaptation measures 

• Drought risk management & adaptation measures 
• Managed groundwater recharge & conservation
• Land regeneration & agroforestry measures
• Improved water retention infrastructure (green, blue & 

grey)
• Lake, reservoir & wetland management
• Improved irrigation efficiency
• Drought resistant crop varieties & adjusting cropping & 

livestock patterns  
• Drought monitoring & early warning systems
• Micro-insurance for smallholder farmers  
• Wastewater reuse & desalination
• Community- based water resource management
• Migration away from drought impacted area
• Pricing & trading schemes for water usage
• …

• Description
• For which main sectors
• Co-Benefits
• Trade-offs
• Enablers
• Barriers
• Scalability & transfer



Part 4: Managing and adapting to 
drought risk [~20 pages]

4.5 Pathways towards tackling systemic drought risk and building resilience 



Part 4: Managing and adapting to 
drought risk [~20 pages]

4.5 Pathways towards tackling systemic drought risk 

Box 4.1: Gender and drought risks

Box 4.2: Early warning systems for drought

Box 4.3: Nature-based solutions for drought

Box 4.4: Shared solutions for hydrological extremes

Box 4.5: Transboundary drought risk management – an opportunity for collaboration



Timeline

Inception 
Report Layout Version (PDF)

Final DraftKO Meeting

14 Feb 2024

30 Sept 2024

31 Oct 2024

14 Dec 2024 2-13 Dec 2024

Progress 
meetings

Monthly

PrintFirstDraft

31 July 2024

Now



- Anything to correct/emphasise?

- Anything missing?

Discussion



Thank you 

Lauro Rossi

lauro.rossi@cimafoundation.org

mailto:lauro.rossi@cimafoundation.org

