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Types of drought: 

 Meteorological drought 

 Soil moisture drought 

 Hydrological drought (groundwater and discharge) 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 



Flood typology 

Merz & Blöschl (2003): A process typology of regional 
floods, WRR 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

long-rain floods 

short-rain floods 

flash floods 

rain-on-snow floods 

snowmelt floods 

P-control T-control 

long-rain floods x 

short-rain floods x 

flash floods x 

rain-on-snow floods x x 

snowmelt floods x 



Hydrological drought typology 

Van Loon & Van Lanen (2011): A process-based typology 
of hydrological drought, HESSD 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

P-control T-control 

classical rainfall deficit drought 

rain-to-snow-season drought 

wet-to-dry-season drought 

cold snow season drought 

warm snow season drought 

composite drought 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



Hydrological drought typology 

Van Loon & Van Lanen (2011): A process-based typology 
of hydrological drought, HESSD 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



classical rainfall deficit drought wet-to-dry-season drought 

0°C 

rain-to-snow-season drought 



classical rainfall deficit drought wet-to-dry-season drought 

0°C 

Hovatn, drought 1996. Photo: Knut Gakkestad/NVE. 

Reservoir for drinking water supply for the city of Bergen, Norway, March 2006 
(Bergens Tidende, 24.3.06, Photo: Arne Nilsen) 

rain-to-snow-season drought 



Hydrological drought typology 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



Hydrological drought typology 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



cold snow season drought warm snow season drought 
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cold snow season drought warm snow season drought 
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Gizmodo 



Hydrological drought typology 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



Hydrological drought typology 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



Global distribution 

 

 

 

 

 

 

 

 

 
              
 
 
  

From: Wanders et al. 2010 

methods: 

- conceptual rainfall- 

     runoff model HBV 

- variable threshold  

     level method 

Köppen-Geiger climate map 



Global distribution 

5 contrasting headwater catchments in Europe 

 

Van Loon & Van Lanen (2011): A process-based typology of 
hydrological drought, HESSD, doi:10.5194/hessd-8-11413-2011 

discharge 

groundwater 

5 most severe drought events 

5 most severe drought events 



Global distribution 

 

 

 

 

 

 

 

 

 
              
 
 
  

From: Wanders et al. 2010 

    classical rainfall deficit drought 

        snow season droughts 

wet-to-dry-season drought 

wet-to-dry-season drought 



Look into the future of our research… 

 

 

 

 

 

 

 

 

From: Melssen et al. 2011 A generic identification method for hydrological drought  
in different climates across the globe 
Marjolein H. J. van Huijgevoort et al. >> Fri 10.30-12.00h poster A53 

- large-scale model > paper in preparation 
- automatisation of typology > next research step 
- global drought analysis method 

needed: 
>
 



Thank you! 

Van Loon, A. F. and Van Lanen, H. A. J.: 

A process-based typology of hydrological 

drought, Hydrology and Earth System 

Sciences Discussions, 8, 11 413–11 483, 

doi:10.5194/hessd-8-11413-2011, 2011. 



Hydrological drought typology 
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classical rainfall deficit drought 

rain-to-snow-season drought 

wet-to-dry-season drought 

cold snow season drought 

warm snow season drought 

composite drought 

P-control T-control 

classical rainfall deficit drought x 

rain-to-snow-season drought x x 

wet-to-dry-season drought x x 

cold snow season drought x 

warm snow season drought (x) x 

composite drought x x 



warm snow season 

drought 
cold snow season 

drought 

rain-to-snow-season 

drought 

wet-to-dry-season 

drought 


