
Water Scarcity and Droughts: 

a Global Perspective

Dr. Michelle van Vliet, Dr. Ronald Hutjes, Prof. Dr. Fulco Ludwig

Water Systems Global Change, Wageningen University, the Netherlands

Copernicus for Water Management workshop, 29 May 2018, Brussels



Outline

1. Dimensions of droughts and water scarcity

2. User needs on water scarcity and droughts

3. Water quality in water scarcity assessments

3. Examples of information services for droughts and water 

scarcity

2



Types and dimension of droughts

Drought: a prolonged period of abnormally low precipitation, 

leading to low water resources availability

ÅMeteorological droughts Ą rainfall, snowfall 

ÅAgricultural droughts Ą soil moisture

ÅHydrological droughts Ą streamflow/groundwater
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ÅSeveral drought indicators reflecting different types and 
dimension of drought

ÅDrought dimensions : severity, duration, frequency, timing
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What is water scarcity?
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Water scarcity: demand for water by all sectors (incl. 

environment) cannot be satisfied fully due to the impact of water 

use on supply or quality of water
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Á Indicators for water scarcity

agricultural

domestic manufacturing

energy

Criticality ratio =
water availability

water use

Source: Water and sanitation program, 2016



Water scarcity modelling assessment
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Rethinking water scarcity

Usability of water depends on:

1) Sufficient water quantity 

2 ) Suitable water quality : 

ƀ Water temperature Ą cooling of power plants

ƀ Salinity , nutrients Ą irrigation and drinking water

Ą New water scarcity - indicators and model information 
systems including water quality
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Rethinking water scarcity ïnew indicators
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Quality matters for water scarcity
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energy WS

only water quantity
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WS

energy sector 

water temperature

(Pearl river)

van Vliet et al (2017), nature geoscience
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water scarcity (only water quantity)
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Quality matters for water scarcity

total water scarcity
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From scientific data to information services

Ą Drought and water scarcity indicators 
should be tailored to the user needs

ÁUsers need reliable, accurate and easily accessible data

ĄMulti -model water assessments ( Ą ensembles)

ĄData portals and online water information services



US drought monitoring 
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http://droughtmonitor.unl.edu/


