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Assessing probabilistic drought risk in Europe

• QUANTIFYING drought risk

• Impact-data driven

• Artificial Intelligence & 
Statistical methods

• Current and future

Public water 
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Assessing probabilistic drought risk in Europe
• Which hydro-meteorological 

conditions lead to impact?

→ Decision tree algorithm using multiple hazard indices

• Per impact type  → different hazard drivers relevant

• Per impact severity → non-linearity

• Per vulnerability cluster → different hazard-impact link

• Bootstrapped forest → different pathways to impact

• Impact data quality → optimize on precision or balanced 
accuracy?
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Assessing probabilistic drought risk in Europe
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EXAMPLE Drought-induced reduction in power production
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Assessing probabilistic drought risk in Europe

• Droughts have had increasing impacts 

in the EU in recent years, and are in 

many instances projected to further 

increase under worsening 

anthropogenic climate change.



AI for quantifying drought risk in the world



Disaster risk profiles



Current risk

Change 
RCP6.0

VOLTA BASIN: Livestock affected by extreme drought



CAMBODIA: Drought-induced rice production loss



KENYA: Drought risk for children



SOMALIA: Drought-induced internally displaced people
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Defining drought

Decision trees and forests to estimate drought risk
Marthe Wens, IVM VU team

• Identifying hydro-meteorological conditions (indicators, thresholds)
leading to an impactful drought disaster

❑ Combine hazard data
with binary impact data
using Machine Learning

❑ Include effect of both 
flash and megadroughts

❑ Include local vulnerability

• Historic and future frequency  of drought-related events
known to cause a direct impact  (the LOI,  likelihood of impact)
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Quantifying drought impact

❖ Yearly production data     E.G. Maize yield kg / ha

❑ Detrended (technologic development)

❑ Different damages (% reductions)

❑ Check with recorded droughts

❖Yearly yield loss E.G. 
Binary: years with -5%, -15%, -30%



Quantifying drought exposure

❖ Average production value (in ton / GWh / liter & euro’s) 
     to be able to monetarize the risk estimates

❖ Data on NUTS regions  / Basin scale 

❖ Spatial explicit layers too

❖ (impact data scale leads)
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Hazard-impact analysis – decision tree

Decision trees and forests to estimate drought risk
Marthe Wens, IVM VU team

❖Binary classification algorithm :  
    loss (e.g. -10% reduction) vs normal yield

❖ The paths from root to leaf
 represent classification rules     
          if  SPEI< -1 and SSFI < -0,5 or  
              if SSMI<- 1,5 then yield loss 

❖Through entropy reduction, 
algorithms automatically search for 
most accurate trees (low misses and false alarms)

SPEI < -1

SSFI < -0,5 SSMI < -1,5

Yield loss normallossnormalloss
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