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Types and dimension of droughts

Drought: a prolonged period of abnormally low precipitation, 

leading to low water resources availability

• Meteorological droughts → rainfall, snowfall 

• Agricultural droughts → soil moisture

• Hydrological droughts → streamflow/groundwater
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• Several drought indicators reflecting different types and 
dimension of drought

• Drought dimensions: severity, duration, frequency, timing

duration
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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

4

▪ 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: 

● Water temperature → cooling of power plants

● Salinity, nutrients → irrigation and drinking water

→ New water scarcity-indicators and model information 
systems including water quality
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Rethinking water scarcity – new indicators
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Quality matters for water scarcity
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energy WS

only water quantity

increase

WS

energy sector 

water temperature

(Pearl river)

van Vliet et al (2017), nature geoscience
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water availability

w
a

te
r 

s
c
a

rc
it
y
 (

-)

w
a

te
r 

a
v
a

ila
b

ili
ty

 (
m

3
s

-1
)



9

w
a

te
r 

s
c
a

rc
it
y
 (

-)

w
a

te
r 

te
m

p
e

ra
tu

re
 (
°C

)

w
a

te
r 

s
c
a

rc
it
y
 (

-)

E
C

 (
μ

S
 c

m
-1

)

water scarcity (only water quantity)

water scarcity (incl. water quality)

water quality

water quality threshold for sector

water availability

w
a

te
r 

s
c
a

rc
it
y
 (

-)

a
m

m
o

n
ia

 (
m

g
 l

-1
)

Quality matters for water scarcity

total water scarcity
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From scientific data to information services

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

▪ Users need reliable, accurate and easily accessible data

→Multi-model water assessments (→ ensembles)

→Data portals and online water information services



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



Copernicus project C3S_441_Lot1_SMHI 

(SWICCA)

▪ Long-term projections of changes in water resources availability and 

water quality under climate for Europe 

▪ New C3S project water and climate services at global scale
12

http://swicca.eu/climate-impacts-maps/



Conclusions

▪ Drought and water scarcity indicators should be tailored 

to the user needs

▪ Users need reliable, accurate and easily accessible data

of droughts and water scarcity 

● Soil moisture, groundwater, surface water availability

● Sector water use

● Water quality

▪ Quality matters for water scarcity 

→ need for water scarcity indicators and information services

including water quality

▪ New projects on climate and water information services
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WUR involvement Copernicus Climate Change 

Data Store (C3S) 

▪ C3S_52_ Lot2_IEA: EQC Europe, multi sector user needs (a.k.a. 

SECTEUR)

▪ C3S_441_Lot1_SMHI: SIS Europe, PoC water (a.k.a. SWICCA

▪ C3S_422_Lot1_global_SMHI: SIS Global, PoC multi sector (a.k.a. 

GLORIOUS)

▪ C3S_422_Lot1_global_WEnR: SIS Global, PoC agriculture (a.k.a

CRUCIAL)

▪ COP_010_Lot2_WEnR: C3S wide, learning services

▪ C3S_424_Lot1_SMHI: SIS Europe, Operational (surface) water 5km

SIS = Sectorial Information System
EQC = Evaluation and Quality Control
PoC = Proof of Concept



Thank you very much

michelle.vanvliet@wur.nl



Extra slides
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Global hydrological droughts
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Van Huijgevoort et al (2013), J of Hydrometeorology

Average duration of hydrological droughts (in months) over 
1968–2001 based on results of 10 global hydrological models



Global impacts of water quality in WS
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energy WS increase

WS 

increase 

(%)

▪ Increase of >20% in WS for one-third of thermoelectric power 
plants by including water temperature in WS calculation

van Vliet et al (2017), nature geoscience



Water scarcity during droughts in Texas
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water scarcity
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Jones & van Vliet (in review)



Indicators for water use sectors

Van Vliet et al (2015), Journal of Hydrology


