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Drought disaster risk research at the Institute for Environmental Studies

IPCC SREX concept (Kundzewicz et al. 2014)

RESEARCH NEEDED:
- Understanding drought exposure
- Quantifying (time-varying) 

drought vulnerability
- Feedbacks between adaptation & 

drought hazard

METHODS:
- Quantitative & qualitative data 

analysis
- Modelling (socio-hydrological, 

ABM, statistical, econometric)
- Storylines, visualisation

DROUGHT

FOCUS TOPICS:
- Propagation of impacts
- Role of storage (groundwater, 

reservoirs, snow & ice)
- Human adaptive behaviour
- Forecast-based action
- Compound events (drought + 

heatwave, drought + flooding)



Scientific Modelling for Probabilistic Risk Assessment to bring risk 
information closer to the decision makers and officials

http://riskprofilesundrr.org/riskprofiles/

http://riskprofilesundrr.org/riskprofiles/


Understanding interactions and feedbacks between climate stressors, human 
behaviour, food insecurity and policies in the Horn of Africa drylands

Adaptation measures

WATER & LAND USE
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ENVIRONMENT
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OTHER USERS

Crops

Domestic

Livestock

Training/education

Financial support 

Credit 

Climate information

Data

- Policy efficiency

- Choice experiments

Data

- Socio-economics and demographics

- Adaptation drivers and barriers

Social Network

Risk Perception

Capital(Forecast) information

DROUGHT IMPACTS

Data

- Drought impacts
Agriculture

Livestock

Water supply

Hydropower

Vulnerability, coping capacity

Droughts in rainfall, soil moisture, streamflow, groundwater
http://down2earthproject.org/

http://down2earthproject.org/


STOrylines of futuRe extreMes: Unravel the interlinked social and 
hydrological processes in future cascading drought-to-flood risks

ERC grant for Anne Van Loon

2017
40k houses destroyed

120 deaths

2018
700,000 people 
displaced

EXTERNAL DRIVERS

Drought Flood

Impacts Impacts
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Methodology:

- Storylines & narratives
- Quant. & qual. data analysis
- Socio-hydrological modelling
- Past & future
- Visualisation
- Case studies & global

https://perfect-storm.org/

https://perfect-storm.org/


Innovating Climate Services (drought risk early warning and monitoring) 
through Integrating Scientific and local Knowledge in Europe



Hans de Moel, et al.



Upcoming:

- Update Hydrological 
Drought book (Tallaksen & 
Van Lanen)
- Panta Rhei book – chapter 
on Drought in the 
Anthropocene

https://droughtcatalogue.com/

http://europeandroughtcentre.com/
DOWNLOAD 2004 Hydrological Drought book here: 
http://europeandroughtcentre.com/resources/hydro

logical-drought-1st-edition/

https://iahs.info/Commissions--
W-Groups/Working-

Groups/Panta-Rhei/Working-
Groups/Drought-in-the-

Anthropocene.do

https://droughtcatalogue.com/
http://europeandroughtcentre.com/
http://europeandroughtcentre.com/resources/hydrological-drought-1st-edition/
https://iahs.info/Commissions--W-Groups/Working-Groups/Panta-Rhei/Working-Groups/Drought-in-the-Anthropocene.do


People working on drought risk @ IVM

• Dr Anne van Loon: Quantifying drought risk, feedbacks between drought-people, groundwater

• Dr Hans de Moel: National (flood and) drought risk profiles for SSA countries, water management

• Dr Gabriela Nobre: Financing agricultural drought risk through ex-ante cash transfers Kenya (F4S)

• Dr Maurizio Mazzoleni: Integrating Multiple Research Methods to Unravel the Complexity of Human-Water Systems

• Dr Marlies Barendrecht How is drought-to-flood risk shaped by the interactions between people & water? (PerfectSTORM)

• Marthe Wens: Drought adaptation behavior of agricultural stakeholders: Agent-Based Modelling

• Raed Hamed: Developing storylines on impacts of climate on global crop production (RECEIPT)

• Tristan Scholte: Flood and drought risk for 96 global cities (C40 City Group project)

• Tim Busker: Effectivity and efficiency of forecast-based actions of farmers in HAD (Down2Earth)

• Teun Schrieks: Modelling human choice behavior and drought adaptation (Down2Earth)

• Ileen Streefkerk: Integrating human dynamics in risk and adaptation modelling (Down2Earth)

• Rhoda Odongo: Climate and societal drivers of drought risk (Down2Earth)

• Alessia Matanó: Developing quantitative storylines on feedback drought/flood-people (PerfectSTORM)

• Heidi Mendoza • Ruben Weesie

• Judith Claassen• Ruoying dai

anne.van.loon@vu.nl / marthe.wens@vu.nl
https://vu.nl/en/about-
vu/research-institutes/ivm
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