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Motivation

Global lake evaporation plays an important role in the earth’s water
cycle.

Accurate quantification of lake evaporation is crucial to
understanding lake energy budgets, land-atmosphere interactions, as
well as water availability.

(Lenters et al. 2005; Friedrich et al. 2018; Zhao et al. 2020)
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General objective

Investigate global lake evaporation responses to climate
change using an ensemble of 16 lake-climate models (4
lake models driven by 4 GCMs)



Data — Global lake ISIMIP2b

Daily simulations of lake physical properties for ~17500 lakes, with 0.5° by 0.5°

spatial resolution. GCMs
Lake models ALBM LAKE SIMSTRAT VIC-LAKE GFDL-ESM2M
e e el ;s

HadGEM2-ES

Lake physical properties: Evaporation

IPSL-CM5A-LR

MIROC5

Gridded Population of the World, version 4 (GPWv4) from the Center for International Earth
Science Information Network (CIESIN)

Data available at https://esq.pik-potsdam.de/search/isimip 4
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Methodology
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Long-term changes on
average E and P



Global lake AE by the end of 21st century
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Figure 1.

Persistent increase in lake E across all lakes globally



A(P-E) effects on population (2070-2099)

Future projections of A(P-E) indicate that there will be less water available in lakes globally,
particularly in highly populated regions. These changes are likely to exacerbate water scarcity

in various regions of the world.
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Compound extreme

high E and extreme low
P events in global lakes



E,,exceedance in the 20t and 215t century
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Figure 3.

Under scenarios of climate change all models projected that lakes

will experience more extreme evaporation globally. 10



Preliminary conclusions

All models projected an increase in lake E, meaning that water availability in
lakes will be negatively affected under scenarios of climate change.

The occurrence of extreme values of lake E is projected to increase, indicating

that towards the end of this century more lakes will experience extreme
evaporation.

Increasing population and decreasing water availability in lakes will further
exacerbate the existing water scarcity in many regions of the world.
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