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LAND SURFACE FEEDBACKS DURING
DROUGHTS AND HEATWAVES
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ATMOSPHERIC CONTROLS

Al
¢

DE-RuS

JON
g @@
% g
LW, T,. VPD rH

d
N LYY

SW.

In

© ALEXANDER GERST / EUROPEAN SPACE AGENCY / AFP

@) JULICH
Member of the Helmholtz Association J Forschungszentrum




LAND SURFACE - ATMOSPHERE INTERACTIONS

KT/T/LT;

Wour Weye H <~ LE NEP((,

Tff I/

surf

NG i1 ) =

IJ JULICH

Forschungszentru



EDDY COVARIANCE MEASUREMENTS
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PROCESSING

10 / 20 Hz eddy covariance

raw data meteorological data

fill gaps with nearby stations
(RMA/EOF regression)

half-hourly flux data

daily aggregation

!

comparison to (averaged) reference year(s
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INVESTIGATED SITES

« 20 EC sites with various landuse
covers

* Net effect of the 2018 event at a site
depends on the balance between
the positive and negative effects on
the fluxes

= Feedback on global warming

= TERENO test site Wustebach
— RuW (forest)

TERENO sites
L P i st o — RuWoc (clear cut)
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WUSTEBACH TEST SITE T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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EVAPOTRANSPIRATION

Annual ETa Annual ETa
(2014-2017) 2018

Forest 602 mm 638 mm
Clear-cut 389 mm 455 mm
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SOIL MOISTURE
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Which event did have a larger impact on the
local water balance?
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THE BUDYKO FUNCTION

ETa = f(B ETpot) - ETa/P = f(¢)
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BUDYKO PLOT WUSTEBACH
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CLEAR-CUT EFFECT
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CLEAR-CUT EFFECT
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DROUGHT EFFECT
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DROUGHT EFFECT IN CENTRAL EUROPE
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CHANGES IN ENERGY FLUX AND WATER USE

Sensible heat flux (median: +44%) ET/ETO (median: -18%)
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EFFECT OF WATER STORAGE
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ELEVATION EFFECT
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NET ECOSYSTEM EXCHANGE (NEE)
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= Most sites showed less CO, uptake (less growth, closed stomata, early harvests)

= Net water use efficiency decreased by 19%

IJ JULICH

Member of the Helmholtz Association Forschungszentrum



CONCLUSIONS

« Wistebach: Deforestation and drought-related impacts on the
local water balance were of similar magnitude

 All sites: In- and output of energy generally increased
« Weak ET signal, but: ET/ETO strongly decreased, ET/P increased

* Net CO, uptake and water use efficiency decreased, but not
everywhere

* No or positive effect on ET and/or CO, uptake:

— Sites with large water storage
— Sites at higher elevations

— Sites with higher precipitation
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OPEN QUESTIONS

« Uncertainty / significance from variance across reference years
« Other affected regions (Scandinavia, UK)

« Total warming feedback (radiative forcing from smaller CO2
uptake)

 Memory / carry over effects
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