
www.worldbank.org/water  |  www.blogs.worldbank.org/water   |        @WorldBankWater

Data and Information for Climate Resilient 

Water Resources Management

Earth Observation and

AI Solutions for climate resilient water resources management

Webinar, October 10, 2024

Raimund Mair

Sr. Water Resources Management Specialist

World Bank Water Global Practice

Europe and Central Asia



2



3

Proportion of global land surface with 

irregular rainfall is increasing

... and pressures and extremes are increasing



Demand and endowment
Examples: Water Management Issues in Central Asia and South Africa

Aral sea shrinkage

▪ Semi-Arid area with growing physical water scarcity

▪ Irrigation as the largest water user

▪ Increased competition for (transboundary) waters

▪ Climate change affects water availability and will 

significantly increase irrigation water demand

Image: World Economic Forum
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Cape Town in South Africa

▪ Theewaterskloof reservoir, one of the largest water supply systems 

near Cape Town

▪ Climate change increases risk of droughts and desertification

▪ Drop to 27% of its full capacity between 2014-2018

Credit: NASA



What about Europe?
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Climate-related extreme events in Europe
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▪ Between 1980 and 2022: Climate-related extremes amounted to an estimated 

EUR 650 billion in the European Union

▪ The most expensive hazards:

➢ 2002 flood in central Europe (EUR 34 billion)

➢ 2021 flooding in Germany and Belgium (EUR 44 billion)

➢ 2022 compound drought and heat events (EUR 40 billion)

Source: Economic losses from 

weather- and climate-related extremes 

in Europe - 8th EAP (EEA)

2022 Drought 

in Europe

2021 Flood in 

Germany and 

Belgium

https://www.eea.europa.eu/ims/economic-losses-from-climate-related#:~:text=The%20most%20expensive%20hazards%20during,(EUR%2017%20billion)%2C%20the
https://www.eea.europa.eu/ims/economic-losses-from-climate-related#:~:text=The%20most%20expensive%20hazards%20during,(EUR%2017%20billion)%2C%20the
https://www.eea.europa.eu/ims/economic-losses-from-climate-related#:~:text=The%20most%20expensive%20hazards%20during,(EUR%2017%20billion)%2C%20the
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Water is to Adaptation what Energy is to Mitigation

Climate impacts are 
channeled through the 
hydrological cycle

Adaptation to Climate Change 

requires a multi-sectorial approach



World Bank’s new Global Challenge Program (GCPs)
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World Bank response for faster and more effective financing, partnerships 
and knowledge to make progress on tackling global challenges

1. Fast-Track Water Security and Climate Adaptation: to strengthen water security and 

increase access to safe water supply and sanitation and invest in the scale-up of sustainable water management and disaster risk 
reduction solutions

2. Energy Transition, Efficiency and Access: to increase access to affordable, reliable, sustainable, 

and modern energy by scaling up clean energy and phasing down fossil fuel use

3. Enhanced Health Emergency Prevention, Preparedness and Response: to 

enhance capacity to prevent, detect, and respond to health emergencies by strengthening health systems and supporting a One 
Health approach at country, regional, and global levels

4. Accelerating Digitalization: to build digital foundations that accelerate digitalization at scale

5. Food and Nutrition Security: to help break the cycle of food and nutrition insecurity

6. Forests for Development, Climate, and Biodiversity: to build a sustainable forest 

economy in critical forest ecosystems that manages, restores, and conserves natural resources, creates jobs, and protects the 
interests of smallholder and forest-dwelling communities



Access points for action? The three 3 I’s:

INSTITUTIONS

INVESTMENT

INFORMATION



INFORMATION

The significance of water data and information
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1. Environmental sustainability to ensure preservation and restoration of aquatic ecosystems

2. Public health by detecting contaminants that could pose risks

3. Industrial compliance to assess whether standards are met

4. Agricultural practices to optimize irrigation and ensure required water quality

5. Research to understand environmental changes and develop conservation strategies

6. Infrastructure planning and maintenance to ensure continuous supply of clean water

7. Disaster preparedness to support risk mitigation and ensure timely evacuation efforts



INFORMATION: Challenges
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▪ Data coverage and quality​

▪ Sometimes culture of “data-free 

analysis” and “analysis-free decision-

making”

▪ Infrastructure deficit​, poor office 

space, and equipment

▪ Limited technical and managerial 

capacity for modern water resources 

data and analytical knowledge tools

▪ Need for a vision for hydromet and 

analytical services (rather than just 

starting from equipment and models)​



INFORMATION: Opportunities from EO and AI
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▪ Water Resource Monitoring: Use satellite data to track 

water levels, quality, and availability

▪ Disaster Management: Apply remote sensing for early 

flood and drought detection, improving response 

strategies

▪ Infrastructure Assessment: Use satellite imagery to 

monitor water infrastructure, enabling efficient 

maintenance

▪ Data for Decision Making: Provide high-quality data to 

support evidence-based water policy and investment 

planning

Meaningful use of modern information and 

analytical tools



Making data and information accessible

https://wbwaterdata.org/ 

https://wbwaterdata.org/


Making data and information accessible

https://wbwaterdata.org/ 

https://wbwaterdata.org/


Making data and information accessible

https://spatialagent.org/HydroInformatics/ 

https://spatialagent.org/HydroInformatics/


Making data and information accessible

https://spatialagent.org/HydroInformatics/ 

Examples…

https://spatialagent.org/HydroInformatics/


Key messages

• Water is key for socio-economic development, environmental protection, 

risk mitigation and climate change adaptation

• “You can’t manage what you don’t measure” – Data and information 

systems play crucial role for the sustainable management of water 

resources, delivery of water services, and mitigation of water-related risks

• Significant potential of Earth Observation and AI tools

• Meaningful use of modern information and analytical tools embedded in 

an overall strategy

For more information, please consult the World Bank website!

https://www.worldbank.org/en/topic/water
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