The Central European droughts of
2018 and 2019 observed with
GRACE Follow-0n

Eva Boergens!, Andreas Guntner!2, Henryk Dobslaw!, and
Christoph Dahlel

1 GFZ German Research Centre for Geosciences, Germany
2 University of Potsdam, Institute of Environmental Sciences and Geography, Germany

eeeeeeeeeeeeeee HELMHOLTZ



Introduction

e Central Europe exhibited severe droughts in 2018 and 2019
e With GRACE-FO the mass deficit in these years can be quantified

e 18 years of GRACE and GRACE-FO data allow joint assessment
of Central European droughts in 2003, 2015, 2018, and 2019

e Comparison with drought indices derived from soil moisture and
lake levels relates GRACE/GRACE-FO data to other hydrological
observations
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Data

e GRACE and GRACE-FO monthly
gravity fields from the GFZ RL0O6
time series (Dahle et al., 2019)

e Gridded terrestrial water storage
(TWS) are available at GFZ's
GravliS portal (gravis.gfz-
potsdam.de)

e Central Europe: 4°-24° E, 45°-
55°N
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GRACE/GRACE FO mass deficit
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Spatial
Pattern of
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Comparison with Drought Indices

Used drought indices:

e GRACE/GRACE-FO mass anomaly is converted to drought index
DI-TWS

- Drought index as standardised anomaly:
TWS; j—ui

- DI-TWS;; = , Mi, 0;, mean and standard deviation of month i

e European Drought Observatory (EDO) soil moisture drought
index (Horion et al., 2012), DI-SM

e Lake levels of Lake Constance and Lake Muritz converted to
drought index similar to TWS, DI-LL
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(a) DI-TWS: November 2018
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Conclusion

e GRACE-FO continues the GRACE mission in quantifying the
continental water mass anomalies

e 2018 and 2019 were the driest years in the whole
GRACE/GRACE-FO time series in Central Europe with a water
storage deficit of 112 Gt and 145 Gt, respectively

e Only GRACE/GRACE-FO can observe the total water mass deficit
whereas soil moisture or lake level observations observe only
parts and can be governed by regional effects
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