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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
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Types and dimension of droughts

Drought:  a prolonged period of abnormally low precipitation,
leading to low water resources availability

AMeteoroIogicaI droughts A rainfall, snowfall
AAgricuIturaI droughts A soil moisture

AHydroIogicaI droughts A streamflow/groundwater

A Several drought indicators reflecting different types and
dimension of drought

ADrought dimensions : severity, duration, frequency, timing
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What is water scarcity?

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

A Indicators for water scarcity
water use

Criticality ratio =

water availability

domestic manufacturing
B i

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 guality
D Water temperature A cooling of power plants

b Salinity , nutrients A irrigation and drinking water

A New water scarcity -indicators and model information
systems including water quality
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Veni, Vidi, Vici
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Rethinking water

scarcity 1 new indicators

commentary \

Quality matters for

water scarcity

Michelle T.H. van Vliet, Martina Flérke and Yoshihide Wada

Quality requirements for water differ by intended use. Sust:
different uses will not only need to account for demand inw
and salinity, nutrient levels and other pollutants.
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Box 1| Water scarcity by sector including water quality.

‘We propose to assess water scarcity as
the ratio of sectoral water withdrawals
of acceptable water quality to the overall
water availability (equation (1)). Our
index considers, in addition to the
required sectoral water withdrawals, also
the extra water withdrawal required to
obtain water of acceptable quality for each
sector by dilution. In case water quality
requirements are not met for a certain
sector, we estimate the extra amount of
water to dilute and lower concentrations
below the threshold of a relevant water
quality parameter according to sectoral
guidelines. A water quality dimension
for freshwater ecosystems can be added
to the environmental flow requirements
by including the relevant water quality
parameters and their thresholds for
freshwater ecosystems.

Z‘_}L 1 (Dj + d‘}l,})

1 (1)
Q- (EFR + dgq;_)

WSq =

with:
0, C,; = Cmax;
aq;; = [g - Q], C, > Cmax,;
Cmax,;

Where WSq is the water scarcity
including water quality (-); D is water
withdrawal for sector j (m*s™); Q
is water availability (m* s™'); EFR is
the environmental flow (quantity)
requirements (m® s™); dq is extra water
withdrawals for dilution to obtain
acceptable quality for sector j and water
quality parameter i (m* s'); C, is actual
water quality level of water quality
parameter i (unit depends on water
quality parameter considered; for example,
mg I for concentrations, °C for water
temperature); and Cmax;;is the maximum
water quality threshold for water quality
parameter i for water use sector j (for
example, mg 1, °C).



Quality matters for water scarcity
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Quality matters for water scarcity
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From scientific data to information services

A Drought and water scarcity indicators
should be tailored tothe user needs

AUsers need reliable, accurate and easily accessible data
A Multi -model water assessments (A ensembles)
A Data portals and online water information services

Contents lists available at ScienceDirect -—l
| HYDEELSEY
Journal of Hydrology ¢
journal homepage: www.elsevier.com/locate/jhydrol

European scale climate information services for water use sectors @Cmmrk
g Michelle T.H. van Vliet?, Chantal Donnelly ®, Lena Strémbéck®, René Capell °, Fulco Ludwig **

# Earth System Science Group, Wageningen University, P.0. Box 47, 6700 AA Wageningen, The Netherlands
b Swedish Meteorological and Hydrological Institute, Research and Development — Hydrology, SE-601 76 Norrkiiping, Sweden



US drought monitoring
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