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Motivation and Aims

The drought of 2018 caused a wide range of impacts on environment and economy. These impacts
contributed to the event's high visibility. Focusing on Southwest Germany, this study investigates

- the temporal co-evolution of the physical drought severity in different variables and the range of

direct and indirect drought impacts in different sectors, and

- how the drought characteristics and impacts of 2018 compare to those of previous events.

The Drought Calendar 2018

End-of year conditions
- high precipitation

- soll moisture seascnally low,
but near field capacity

- streamflow recovery regionally variable

- groundwater levels still declining

Autumn

- persistent drought in all
variables

- economic consequences
for water borne trans-
port and dependent
sectors

- persistent challen-
ges for drinking
water supply .
- positive: _é’
excellent _-
harvest of Q)
grapes and O

fruit fTi

Summer

Impacts in many
sectors

- wildfires

- fish death

- soll subsidence

due to
combined
influence of heat
waves in July and
August

- I restrictions of
public water use

from surface water
sources

- restrictions for
commercial water uses from
surface and shallow groundwater

- losses in hay, corn,
potatoes and beetroots

- price drops due to early and
simultaneous ripening e.g. for fruit
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Data Analysis

- Monthly anomalies of four variables based on the period 1989-2018: precipitation, soil moisture
modelled with TRAIN, streamflow from meso-scale catchments with near-natural flow and
groundwater heads from observation wells (source: official monitoring networks in Germany)

- Drought impact reports collected from media and other text sources and initially coded for the
European Drought Impact report Inventory (EDII) system.

The Drought of 2018 Compared to Previous Events

Dec
‘ 8
<

Mar Apr May Sep 0Oc¢t Nov

 RRLBEERALAN
Yy Yy YYYYY
 BRECRLRLLARE

~RBRBELLELEEE

- RELEDE R
- BEL LR BRRBBE
. BERLRTALABLA

"RAAARARSEERS
¥y -

(indices averaged Initial conditions

Y ¥ | for NUTS-2 regions) - generally wet

- high streamflow
- high groundwater levels

- precipitation deficit beginning in February
- streamflow recession from March

- seasonal soil moisture anomaly

from April Sep Oct Nov Dec

Drought impact reports™
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Ecology
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Surface water use

| Stored water use
Human health and public safety

*reports reclassified from EDII
INto new categories of main
water usage
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o Conclusion

- continued precipitation deficit from June

spring!
early summer

- fish stock suffering
from algae growth
and oxygen depletion
as early as April

- early preventive
measures reported
from water suppliers

Drought index percentile
ranges of monthly values

B Y2 very wet (>95%)

B W1 wet (70-95%)

Average {30-70%)

D1 abnormally dry {(>20-30%)
D2 moderate drought (>10-20%)
B D3 severe drought {(5-10%)
Bl D4 extreme drought (<5%)

- soil moisture deficits first in NE, everywhere from July
- low flows widespread from July, esp. in S
- groundwater levels in SW below seasonal from July
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Compared to previous drought events, in 2018 a larger range of impacts
was reported, possibly related to the extraordinary severity and long
duration of the drought into the autumn. For the region studied, these
physical characteristics exceeded the severities of 2003 and 2015.

Drought impacts in Baden-Wiirttemberg (BW)

The Drought of 2018: Linking Multi-Sectorial Impacts to Hydrometeorological Extremes Q’

Index and Data Limitations

- Monthly anomalies may indicate stronger anomalies than necessary to cause impacts (e.qg.
Q during wet seasons or SM after the vegetation season) and may cover shorter term variations.

- Impact report numbers may be biased to search strategies and reporting cultures; currently
avallable data provide too little temporal accuracy to establish a monthly sequencing of impacts;
lagged effect reports may still become available.

Unusual impacts
in Germany

category with the largest
deviation from the long-term
distribution of the mix of impacts

In BW, the long-lasting severe
drought caused impacts in all
categories; unusually numerous
were Impacts on health and public
safety.

Germany's Federal States ex-
perienced different unusually
frequent impacts.

The drought of 2015 was more
variable and ended earlier in BW
than 2018, it particularly impacted
rivers and water supplies.

Reports on health and safety
impacts emerged across Ger-
many; effects on water supplies
and forests were unusual.

Spring anomalies in BW had little
impact but late autumn drought
after a wet summer intermezzo
caused low flow and water supply
impacts.
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T Low flow related impacts were
more prominent than usually also

across Germany.

The intense summer drought in
BW was exacerbated by heat,
causing temperature related
stress on aquatic ecosystems and
walter uses.

Drought impacts differed across
Germany — impacts on ecology
and health emerged in the South.

Increased awareness following the event of 2015 likely affected impact
reporting and media attention. A quantitative and regular monitoring of
drought impacts is imperative for an objective characterization of the

multi-sectorial drought risk.
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