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Executive summary

A Arelatively short but intensery spellhasaffected central andnorthern EuropesinceMay
2018

A Acombination oflittle precipitationand sustained abovaverage temperatures (including
heat waves)due to persistent anticycloneonditions,isresponsible for theevent

A Concernsare mainlyfor agricultural productiondrimarily cerealsand hay), whilewater
supply disruptions or restrions arereported locally Enhanced fire hazard is broadly
reportedas well

A No significant rairis expected until at least miduly noraretemperaturesforecast to
return at normal during the same month

EDO analysis: Combined Drought Indicator (CDI)

E D OCombined Drought IndicatdCDI)is based orStandardized Precipitation IndeSH), soil
moisture andthe fraction of Absorbed Photosynthetically Active Radialf®PAR, to identify
areasthat are atpotential riskto suffer agricultural droughtareas where vegetation is already
affected by drought conditions, and areastle process ofecovery to normal coditions after

a drought episodeUnderthe current conditions, the areas affected by drought anelespread
acrosgmost of central and northern Europe (FigureSpecificallythe CDI indicatea high deficit

in soil moistureacrossScandinavia, Latvithe Netherlandsnorthern half of Germany, Scotland
and most of Ireland. Western Belarus, western Poland and paizeth Republic experience an
even stronger deficit thais noticeable not just from moisture levels but also vegetation stress.
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Figure 1:The ©mbined Drought Indicator (ODfrom 215tto 30" June 2018.
EDO analysis: Precipitation and Standardized Precipitation Index (SP1)

The meteorological variablergcipitation includes monthlyotals of both rainfall and snow. The
SPI indicator monitors the occurrence of meteogital drought. The lowem(ore negative) the
SPI, the more intense ke drought.

A persistent condition of high pressure (anticyclone) is responsible for the prolonged andiny
dry weather over most of central and northern Europe, from west to eRstinfall has been
consistentlybelownormalduring May and June (Figu2g evenconsidering normal fluctuations
with several regions experiencing poor precipitatalsoin the preceding months

Figures 3 and 4 show tl&Pkituation in June across central and northern Eurdpanorth-west
Europe, the high pressutedto very little precipitation in Juneexcept inScotland, wher¢here
wasless rainthan usualalready in May The previous months have beahor above average
therefore mid and longterm SPI do not highlight the current dry spell (Figure 3). Howewuér wi
the one-month SP(SP11)for June- which measurssinglemonth precipitation anomaies- large
portions of Ireland andareason both sides of the English Chanmstand out clearlyas a
consequence of rainfadit aboutone third of averagefor that month (Figure 4)
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Figure2: Monthly precipitationin selected locationgainfall percentagecompared to theMiay
and Juneexpected averagds shown in parenthesdars showmonthlyobservedorecipitation
(mm), lines showlong-term monthly averageavith standard deviationSourceEDO
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In Scandinavia, the drouglias developed owea slightly longer timepan, from March 2018
onwards. March and May haveeen particularly little precipitation, a dryness which is well
capturedby thethree-month SPI$P43) in Figure 3.

On the southeastern coast of the Baltic Sea and further totcahBelarus, both May and June
were much drier than normal, although some local fluctuations can be observed. A similar
pattern of precipitation, and consequdgtSPljn late springhavecharacterized central Europe
(Germany and Czech Republic).
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Figure 3:SPI for a cumulative period of 3 mon{AgrikJune 2018)
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Figure4: SPI for a cumulative period of 1 month (i.e. Z2GEBanomaly).
EDO analysis: Temperature

High temperaturesnassivelyincreasethe rate of evaporationof water from theground and
cause much higher water demanébr consumption. Therefore, heatwavesontribute
substantiallyto drought severity evenin absence of strongainfall deficits Thisis the casdor
Ireland and Great Britajmvheretemperaturespersistad well dove average throughout May and
June, witha similar prospect until midlulyat least

Scandinaviawvas struck by an enduringheat wave inlate May (Figure5). Southern Norway
experienced the warmest May since recordsgan, datingbackto 190¢, as well asall of

Denmark Inboth countriesthe anomalougemperatures persisted in Jupand peakedagain in

early July.

Central and northerrPolandalsoexperienced thevarmest May in decadegollowed byabove
average temperatures in Junpagsdid most ofthe northern half of Germany.

1 https://www.met.no/vaer-og-klima/maanedensr/aervsklima/_/attachment/download/f2267506ef83-444ab1d0-
€0213d117343:9f9941cc5e829f19b34721ch559057f88d8bf47fMEET05-2018. pdf
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Figure5: Climatological bat wave during second half of M2918, as o815 May 2018.The
heatwave is defined by the number of consecutive dagstemperaturesabovethe 95
percentilethreshold

EDO analysis: Soil Moisture Anomaly (SMA)

TheSoil Moisture Anomaly (SMA&dicatorprovidesan assessment of the top soil water content,
which is a direct measure of drought conditions, specifically the difficulty for plants to extract
water from the soil

Figure 6shows an extensive and severe anomatyboth sides of the BaltiSeaand North Sea,
alsoincludinglreland The heat, sometimes combined with strong winds, quickly depleted the
soil moisturethrough evaporation.Thesevaluesare very consistent with theews of drought

andits impactsreported bythe mediafor the geographical domain ofterest Projections after
mid-July (Figure 7) suggest a strong recovery to the south and east of the Baltic Sea, and little or
no improvement at all elsewhere.
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Figure7: SoilMoisture Axomaly in central and northern Eurgg@ojectedto 19 July 2018.
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Figure 8:Soil moisturdevelsin central and northern Europen 10 July2018.
EDO analysis: Low Flow Index (LFI)

The Low Flow Index is an indicator of hydrological drowagid is based on the total water deficit
of the river discharge, when the latter drops below a thresh@drrentlythe indexshowsa
pattern of low flows across central Europadthe Scandinavian peninsu(&igure 9)extending
from eventsthat wererather limited earlier in JuneTheindex is highest for thosgverswhich
haveboth their source anctourselyingwithin the droughtaffected areaswhereas it is closer to
normal if the source is located outsidéfected areasThewater levelsmayfurther decreasedue
to the typicaldelay betweera meteorological and hydrological drought
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Figure 9 LowHow Index(LFI) betweenistand 10" July 2018.
EDO analysis: Vegetation Productivity (fAPAR) Anomaly

The satellitemeasured fraction of Absorbed Photosynthetically Active Radiation (fAPAR)
represents the fraction of thes u nenesgy that is absorbed by leaves. fAPA&ROMalies,
specifically negative deviations from the long term average, are a good indicator of drought
impacts on vegetation (Figuf).

A negative FAPAR anomalparticularly evident and consistent in centedstern Europeyhile
elsewhere the pattrn is less consistent arsthows less agreememiith currentlow levels of soll
moisture.This discrepancy may be explained by the phenological stage of vegetasioift from

the longterm average othe start of the growing season might overstate tinglicator in one
direction or the otherSpecificallyin north-west Europdhe season startetater than usuadue

to the cold spell in late winter and early spring 2018 (March/April in Scandinavia, February/March
in UK and Ireland)Then, the water stres®of the current season may be masked by fAPAR values
in line with themore advancedtage ofthe usualvegetation cyclei.e. thebrowningstage
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FigurelO: fAPAR anomaly for the peri@d-30 June 2018.
Reported impacts of current drought

In all affected countriegthe mainconcerns are related tanenhanced fire hazard anttop yield
reductions particularlycerealsin the Baltic area antlandsacrossthe English Channénainly
wheat), and fruit / horticulture in ©ntinental Europe Farmers associations from several
countrieshave raised common concerns about #2@18harvestseason.

In Ireland,both water supplyand crops areause for concern In the Dublin areaas well as in
Northern Irelandwater restrictionssuch as hosepipeanshave beerenforced . In bothareas
farmers are predicting significant yield reducti®fsn Great Britain, no issues agavisaged for

2 https://www.pressandjournal.co.uk/fp/business/farming/1513785/armersunionscallfor-help-over-drought/
Shttps://www.rte.ie/news/weather/2018/0629/974079weatherireland/

4 https://www.niwater.com/majorincident.aspx

5 https://www.independent.ie/business/farming/tillage/yieléxpectationsare-low-in-somecropstillage-expertdetailsoptions-for-farmersas
droughthits-sector37079213.html

8 https://www.belfasttelegraph.co.uk/news/northerireland/northern-ireland-farmershopingfor-rain-asheatwavethreatensto-destroy
crops37077783.html
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water supply as abundant spring precipitation replenished reservtuifull capacity. However,
there are concerns for rainfed pasturelands and crops in Scdtland

In Norway, water restrictions were imposed around @slod electricity prices are expected to
rise, due to the high dependenoy hydropowet®. In Denmark, operair fireshave keenbanned

since Mayto reducefire hazard whilein July water restrictions were enforced for irrigatidpas

the national drought indicator by the Meteorological Institute went-effalé?. Tax relief for
farmers arebeing consideredas some sourcesaim damagesip to about 600 million euro&’.
Swedenis facinga high fire hazardwith ongoing fires due to the dry and hot weatferAlsq
Swedish wheat export may shrink due to an estimated harvest reduction up to 20 percent of the
five-year averag®.

On the south and east side of the Baltic Sea, the reported impacts concemearily
agriculture.Lithuania sovegiment declared state of emergency for agriculturelue to the
ongoing drought, estimating losses at one third of the expected hal&éstLatvia the current
drought was acknowledged officially as a natural disaster of a national $dal€oland, grain
production waslamaged, althougkxact quantifications dbssesare not available to dat&Some
estimatesput the lossebetween 525%compared t02017 harvest °. In Germany, the farmers
association lowered the grain harvest expectations to 20 percentlaspared tothe last five

year averag®. Similar percentages of yield loss wetgggestd for Czech Repubiic Farmers in
Belgium andhe Netherlands have had minor losses, thanks to irrigation, but the dry spell was as
strong as in the rest of central and northern Europe and prices are predicted % rise

7 https://www.ft.com/content/a0dd8ba68044-11e88e67-1e1a0846¢c475

8 https://www.bbc.com/news/ukscotland44708074

9 http://www.newsinenglish.no/2018/05/28/oslesuddenlyfacesa-water-shortage/

10 hitps://www.reuters.com/article/usnorway-power-prices/warmesimay-since 1900-to-costnorwegians2-34-billion-more-for-power-this-
yearidUSKBN1K0257

11 hitps://www.b.dk/nationalt/offentligt-vandingsforbueindfoert-i-toerkeplagedekoebenhavn

2 hitps://www.dmi.dk/nyheder/arkiv/inyheder2018/juli/ekstremthoejt-toerkeniveaufortsaetter/

13 https://www.thelocal.dk/20180705/denmarconsiderspoliticatrelief-for-droughthit-farmers

1 https://www.thelocal.s2/20180702/swederhit-by-a-wave-of-forestfires

15 hitps://www.reuters.com/article/useurope-grainsharvest/eubaltic-searegionwheat-cropssuffer-from-droughtidUSKBN1JB1WA
6https://www.baltictimes.com/lithuanian_govt_declares_nationwide_state_of _emergency_over_drought/

17 https://leng.lsm.Iv/aticle/politics/politics/latvianofficialschoosenaturatdisasterover-state-of-emergency.a283426/

18 hitp://www.businessinsider.comAeu-baltic-searegionwheat-cropssuffer-from-drought20186?IR=T

19 https://sivpost.com/thedroughtdestroyedin-poland-a-quarter-of-the-grain-harvest/3596/

20 https://www.agweb.com/article/germarfarmersexpectpoor-harvestamid-droughtrecord-heat/

2L hitp:/lwww.intersucho.cz/en/?map=3&from=20186-13&t0=201807-11&current=201807-05

2 http://lwww.freshplaza.com/article/197769/NortherEuropedry -SoutherrEuropehit-by-hail
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Figure 11 High pressure systeom 24 June2018 Sourcéhttps://www.met.ie/recentwarm-
weatherreport-up-to-6th-july-2018

Information sources

- European Drought Observatory (ED@&umopean Commissigrloint Research Centre
- Glokal Drought Observatory (GDEguropean Commissiotbint Research Centre

- Met Eireann Irish Meteorological Service

- Intersucho(www.intersucho.cz/eny
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