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Executive Summary

1 Some regions of Europe facing a robust dry spell, following poor rainfall during April
and May2020Q Particularly affected areentral andnorthwesternEuropean countries(i.e.
Germany, Belgium, the Netherlands, Ireland and most of thg Efflier in the spring
drier than usual conditions werdraady experienced across central and eastern Europe
as well agn ltaly. Relatively warmtemperatures but not exceptionalwere recorded
acrossnorthwesternEurope

1 The current drought marks the third consecutive year néxpectedly dry conditios
acrosstEurope.

1 The precipitation outlook is positive or neuttadth for June andor the JuneAugust
trimester. If forecasts are confirmedhe droughtshould eas@r end in most affected
regions.

1 Some riverdevelsare lower than normal, particularly the lowdanube, Warta and
tributariesof Elbe

1 As of midJune2020Q, impactswere mildoverall with slightly reduced crop yields in central
and eastern Europeavyhile several local authorities ordered prevention measures. Indeed
exceptional precipitatiorduring February in nortivestern Europe allowed reservoirs to
fill to full capacityand more generdy mitigatedagainst the evolution towards a ftdcale
agricultural or hydrological drouglait the end of the spring.

Combined Drought Indicator (CDI)

EDO €£ombined Drought IndicatofCDIl)is based onthe analysis of precipitatignsoil
moisture and the fraction of Absorbed Photosynthetically Active Radia(id®xPAR When
combinedtheyidentify areaghat are atpotentialriskto suffer droughtareas where drought
manifests through a significant soil moisture deficit, aardas where vegetatiors already
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affected by drought conditiong\reas inthe process ofecovery to normal coditions after a
drought episodere alsohighlighted

The CDI from the end of M&020reveals the remarkable extent of the dry spgligure )
and for a few coreregions namely Ireland and the UK, Belgium, the Netherlands and
Germany, northwest Balkans ahScandinavidMore perpheralaffected areasre located in
central Italy, eastrn France, Poland, Belarus and Gredecoveryfrom drier conditionss
detected inpartsRomania, Moldavia and nortlvest Ukraine.

Western and entral Europesuffered from droughgin 2018 and 2019, witkignificantcrop
damage water supply restrictions and industrelbw-downdue to low river levelsTherefore,
the current event marks the thirdonsecutiveyear of widespreadignificantlydry conditions
over thecontinent
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Precipitation

Figure 2 shows the monthly precipitatidotals for selectedlocations acrossaffected areas
The first half of 2020 showed two opposite extremes of wet and dry conditions
northwesternEurope(Figure 2, top left and topight). After a coupleof relatively dry months,
Februaryrecordedas much as twice the averagainfall from the longterm observations
(1981-2010) and well beyond the inteannual variability.In spring an atmospheric high
pressure sysm then settled overnorthwesternand central Etope, bringing far drier than
normal conditionsfor April and May. Due tsucha close succession of extremes, the totals
accumulated in the longer term do nalivergefrom the average and do not suggest the
occurrence osignificantrainfall deficitsIn central and eastern Eurog@ecipitation patterrs
were less unbalanced, recordifgy both February and May closer to averag@mounts(e.g.
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Figure 2, bottorrright). Germany displays a very wet February, but also a longer sequence of
below-average monthstesulting in an accumulateprecipitation deficit over the last two
years (Figure 2, bottorteft, last 18 month®nly).
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Figure2: Monthly precipitationfrom DecembeR018 to May 2020 in selectedepresentative
locations Barsshowobservednonthly precipitation (mm). ines showthe long-term monthly
averagewith onestandard deviation

Standardized Precipitation Index (SPI)

The SPI measures pipitation anomaliesbased onlongterm records aggregated at
different time-scales The lower (more negative) the SPI, the more intense the drought.

The $ort term SP[at time-scaleof one and three monthsprovides the bestinsighton the
currentdry spell The precipitation anomalirom March to May(SP43) is extremely low over
eastern Irelandmost of the UK the Netherlands and central to northern Germany (Figure 3,
top left). Milder dryness shows up in central Italy atige western Balkan Peninsuldahe
rainfall deficit built upduring April and Maynly. March was normakverywhere (except
Scotland) and February was much wetter than usual in all of the abm@rgioned regions
(Figure 3, bottom left)indeed SPI at longeerm (e.g. 6 or 9 monthsjot shovn) does not
highlight negative anomaliewith winter rainfallcompensating for th&ry spring.
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Central andeastern Europeecordedawidespread lack of rainfal April (Figure 3, top right),
less so during May. Southern Europe experienaetemarkably dryFebruary(Figure 3,
bottom left), which waslater compensated by abundant rainfall over the Iberian Peninsula,
while Italy did not fully recoveiFigure 3, togeft).
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SPi1, precipitation anomaly for Api2020
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Figure 3:Standardized Precipitation Inde
(SPI), showing the precipitation anomali
with respect to the longerm climatological
average.

SP{1, precipitation anomaly fofFebruary 2020

Temperatures

Hightemperatures increase massivelye evapdranspirationrate of water from theland,
and cause much higher water demand for consumptithiis contributing substantially to
drought severity, even ithe absence of relevant rainfall deficits.

In May 2020 higher than normal temperatures persisted oveeland, WalesEngland and
northern France including aminor heatwave that developed in early April in some of those
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areas(Figure 4, left) but werenot exceptiona) lasting from three tdour days However,
eastern Ireland andnost of the UK had the sunniest (and driest) May since 1888 the
sunniest spring overall, close to the top records ewempared tosummet 2 3. On the
contrary, @ntral and eastern Europe had eather cold weather during MaySouteasern
Europe Albania, North Magedonia,Greece, Cyprus, Turkey) went througheatwave in mid
May (Figure4, righd, but the event was not folloed by anomalous dry conditions.
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Figure 4: Heatwaves innorthwestern Europe
(early April) and later in the soutbast (mid
May). Yellow to red showscreasinglurationin
day¢.

Soil Moisture Anomaly (SMA)

E DO’ s indgatohprovides an assessment of the tgpil water content, which is a direct
measure of drought conditions, specificaltgicatingthe difficulty for plants to extract water
from the soil.

After dropping to thadriestcategoryacross eastern Eurog the end of Apri020 the SMA
recovered partly, thanks to May precipitation. On the contrary, soil moisture stands
consistently at very low levels in central and newtbst Europe, when looking at tt88-days
period,from 10" of May until 10" of June(Figure 5 left).

Theforecastof soil moistureto the lastdays of June shows a widespraatprovementand
even full recoveryover seeral regions in agreement with the abundant precipitation
forecastedfor June(Figure 5 right).

Lhttps://climate.copernicus.eu/surfacair-temperaturemay2020

2 https://cli.fusio.net/cli/bulletin/data/2020/14/sum_142020.pdf

3 https://www.metoffice.gov.uk/aboutus/pressoffice/news/weatherand-climate/2020/2020springand-may-stats
4 https://edo.jrc.ec.europa.eu/documents/factsheets/factsheet_heatColdWavelndex.pdf
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Figure 5:Soil moisture anomaly (SMA)
between 10th of May to 10tbf June (left)
and forecast up to 4" of June 2020 (right).
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Low Flow Index (LFl)

E D OLFsindicator of hydrological droughteflects the total water deficit of the river
discharge, when the latter drops below a threshold.

The situation improvedince late April and early M&020 when low flow anomalies were
widespread across centrahd easterrEurope(Figureb, left). In early June,iver levels persist
below normal for the season in the lower Danube basidthe western Black Sea, as well as
river Warta (Poland) andastern tributaries of Elbérgure 6, right)
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hazard
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Figure 6:L first ten daysof June 2020
(right). Thicker lines indicate bigger rivers
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Vegetation Productivity (FAPAR) Anomaly

The fraction of Absorbed Photosynthetically Active Radiation (fAPAR) represents the fraction
of the solar energy absorbed by leaves. fAPAR anomalies, specifically the negative deviations
from the long term average over the same period, are a godetator of drought impacts on
vegetation.

Figure7 pictures widespead vegetation stress over fringesaantralEuropeanda large belt
encompassing the Balkans Peninsula up to Ruskia relative greenness of the European
north-west appeardo defy theongoing dry spellStill, itmore realistically displays a shift
ahead in the growing season, thanks to slightly warmer and wetter weather early on, now
already fading away.
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Figure7: fAPAR anomaly
for the period 25'to 315t
of May 2020

SPI outlook

The forecasts of SPI are based on the ECMWF probabilistic seasonal model of precipitation
(S5) and the map shows warnings only where the forecast is relatively robust.

No negative precipitation anomalies are forecasted anywhere in Europe for ‘heald
trimester JuneAugust excepted small parts of Ireland and ItéRigure8, righf). Instead,
abundant precipitation for the periods expected across Europémong the countries
currently affected by the dry spell, June is forecasted drier than normal solely in Ireland
(Figure8, left). In cnclusion, the meteorological dry spell is not expected to intensify any
further during the summer and to end at least in central Europe, Italy and southern
Scandinavia.

Copernicus EM&SEuropean Drought Observatory (ED@ips://edo.jrc.ec.europa.eu 7


https://edo.jrc.ec.europa.eu/

(opernicus

\ France Jaw

e

Figure8: SPI forecast for June 2028M]1, |m —
left) and June to August (SBIright), based I extreme dry conditions
on ECMWEF S5 ensemble forecasts. N warring
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extreme wet conditions
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Reported impacts

Ireland introduceda hosepipe bario save watetand similar policies areeingdiscussed in
the UK. However, water supply is not ask, as reservoirs were filled up during the
previousextremely wet Februaryandrestrictionsare mostly precautionary

Concerning agriculture, for cregpecific information and yield forecasts, please refer to the
latest JRAVIARS bulletiafrom June 2028 As it reportsthere are slightly lower expectations
for winter crops in northernFrance, southern parts of the UnadeKingdom, Ireland, the
Beneluxcountries,northern and westernGermanyandwesternPoland.Winter crops were
negatively impacted by thdry conditions inthe sensitive stages around fl@sing or in early
grain filling.In eastern Romania and sou#asern Ukraine, drought conditions arstill
present and winter cropentered the grain filling phasenuch earlier than usual and under
very poor conditionsThe Minister of agriculture of Romania gathered claims for over a
million hectares of crops affected by the dry sysatice Apriand is preparing relief packages
for farmers, but the actual extent of crops affectedyist to be confirmed 1°. In the
Netherlandsand Belgim there are concerns for agriculture activities without access to river

5 https://www.irishtimes.com/news/ewvironment/sixweekhosepipebanto-come-into-force-from-tuesday1.4273066

6 https://hosepipeban.org.uk/2020/05/29/fearsf-summer2020-hosepipeban/

7 https://www.metoffice.gov.uk/aboutus/pressoffice/news/weatherand-climate/2020/2020springand-may-stats

8 https://ec.europa.euljrc/sites/jrcsh/files/jremarshbulletin-vol28-no6. pdf

9 https://www.economica.net/adriaroros-suprafaa-agricolaafectatade-secetaeste-1-165-000-de-hectare_185979.html
10 hitps://www.economica.net/seceteextrematabaraasaspierdereamedie-a-productieipe-tara-la-culturile-de-toamna
peste-30prcla-pomiifructiferi-timpurii-panala-70prc_185565.html
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waters, despite recent rainfal] in particular in the sandy soils in the east and the south of

the Netherlands and the north of Belgidtn Ecosystem damage was reported due to soil
compaction leading to lack of access to food for various protected birds.

No systemic transportation issuesor industrial water supply interptions were reported
from European rivers. Theower Danube level is currently raising towards its Heignm
average of mielunés 4 The Rhine experienced a dease in flow during May, but i ifully
navigable as of midune and water supply is not atsk® 16,

1 https://www.boerderij.nl/Home/Nieuws/2020/6/Problemeitoor-droogte-nementoe-596 159E/
12 hitps://waterberichtgeving.rws.nl/LCW/droogtedossier/droogtemonitor2020

B http://www.inhga.ro/diagnoza_si_prognoza_dunare

14 http://www.hydroinfo.hu/en/hidelo/hidelo_graf_duna.html

15 https://www.nieuweoogst.nl/nieuws/2020/06/10/enigeverlichtingmaardroogte-nog-niet-voorbi
16 hitps://www. llimburg.nl/droogte-houdt-aan-neerslagtekorloopt-verderop
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Distribution: For use by theERCC and related partneasd publicly available for download
at EDO websitenttps://edo.jrc.ec.europa.eu/gdo/php/index.php?id=2050
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Disclaimer and Legal Noticéhis reporthas been producealy the Joint Research Centi®QC)

andis a product under constant development and may change at any time without notice. It
was generated using Copernicus Emergency Management Service information (2018). The
views expressed may not be regarded as an official position of the European Com(&i€3io

in any circumstances. National borders are purely a graphical representation, only intended
to be indicative, and do not reflect the official position of the EC. Neither the EC nor any person
acting on behalf of the Commission are responsible feruge that might be made of this
report.
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