Human water consumption intensifies hydrological
drought worldwide
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1. INTRODUCTION 3. RESULTS

Pristine Transient Consumption

Over the past decades, human water consumption has more
than doubled, primarily due to a large increase in irrigation water
demand, and substantially reduced streamflow or river discharge
over various regions of the world.

However, it remains unclear whether human water consumption
has caused any intensification of hydrological droughts. The
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2. METHODS - MODEL and DATA

PCR-GLOBWB | We simulated streamflow by the global ” -
hydrological model PCR-GLOBWB at a ; 0
0-5o N QCha:::'c half degree spatial resolution, i.e. 50 km (b) o e o s e o s oo
([ | by 50 km at the equator, over the period | (T e enmmion 0 B BT e
S 1960-2010. The model was forced with e it
QR ] temperature, reference evapotranspira- Tre ol

12 \/—\-J\/\/\//\V/\——A/_/\//%QC N 1.

tion, and precipitation, which were taken

Indexed frequency [-]
S
Population [billion]

1 \/_\__/\/\\/\ W
Store 1 from CRU and ERA-40 (1960-2000) and 03 crone W !
* Qsf ERA'Interim (2001'2010) 0.619&:0 1965 1970 1975 1980 1985 1990 1995 2000 2005 201(:).5

Store 2

* ] | We reduced the amount of streamflow - Ko™ - \ ‘
weres with different levels of estimated human " UWAA /\/\/’L/\\[‘ WW Il \*J A / %
s v 0.5 Vo V

Time [year]

-

acranmnel | Water consumption over the period 1960 02 Y e (C,thAme,ic:»\f\/\/
'201 O :‘; & 8 \é\" & S q?@ '19& @'& ’ :; & SO S &S ’
1. Pristine or no human water consumption To A ,;“-j\ . 1 0e 1o N ., Standrdzed Defl volume
. 1.4 v A 1.4 I [N N
2_ 1960 human Water Consumptlon ;-E %{fl\j %,\/\\'/ \\\//’V,/:\v\\? 02 12 M-~ 0.2 2 Pl e ©
3. Transient human water consumption 1960-2010 5% | (@ urope Yo N
We applied the commonly used variable threshold level method
with Qg to identify below-normal water availability as the onset is M o1 13 N
. . . 1.2 12 1'f 0.01
of hydrological droughts. We then standardized the deficit o \ /&\N\lw cos 03 ,’-\RA A\ -
T . 0.6 0.4 \" 0.005
volume dividing by the threshold level to express the relative 04| (® Soutn Americs , 0% Ocoania o
intensity of drought conditions to normal streamflow conditions. FELELSESE ST FFE 50
D3 . Drought frequency with pristine, 1960 consumption, and transient
SDf . maX(09 Q80i,m RZVDlSi,m) consumption over the period 1960-2010. Population under 80% of e D)
vi,m o normal streamflow condition, i.e. standardized deficit volume=20.2, RO PG IRIN R
ngz',m is plotted per year in billion based on transient consumption.
4. CONCLUSIONS
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1 Department of Physical Geography, Utrecht University, The Netherlands - With human water consumption, global drought frequency increased by more than 27%.
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