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. Drought Monitoring & Early Warning Systems (DMEWS)

Total soil column (~1.8m) German Drought Monitor, UFZ; http;//edo_jrc_ec.europa_eu/
www.ufz.de Sep 2017 ?
Drought hazard definition
"« based on physical variables:
precipitation, soil moisture,..
e differing metrics (indices)
e.g. BACHMAIR ET AL. 2016 (WIREs Water)
! 55 | m
drought.c‘h — Informationsplattform European Drought Observatory, JRC

www.drought.ch
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What we compile in the EDII
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Reported drought impacts across
Europe

* negative environmental,
economic, or social effects
experienced under drought
conditions

e asreported in various text
information sources

Thesis

River Basin
Organization
Report

Report (private

Press Release sector)

EDII information source types (July 2018)



16.August 2015

Der Sonntag

in Freiburg

Water Supply

At the waterworks “Ebnet” well
site, groundwater levels have
dropped below the threshold
for abstraction (...) therefore
water is now pumped from the
“Hausen” wells to Freiburg (...)

Ecosystems
(...) trees shed leaves {(...)

Die Folgen der Durre

Wochenlang Hitze und kaum Regen: Siidbaden kampft mit der TROCKENHEIT

Landwirte beklagen Ernte-
ausfalle, Forster warnen vor
Waldbrinden und die
Wasserversorger haben alle
Hénde voll zu tun. Auch
wenn die Hitzewelle in Stid-
baden vorerst beendet ist:
Thre Auswirkungen werden
noch lange zu spiiren sein.

Das Schlimmste, was passieren
kann, ist Kalk in den Kochtopfen.
Mit dieser Botschaft wandten
sich die Stadtwerke Millheim-
Staufen diese Woche an ihre
Trinkwasserkunden. Denn die
wochenlange Trockenheit berei-
tet dem kommunalen Versorger
Probleme: Die hoher gelegenen
Quellen geben nicht mehr ge-
nug Wasser her. Deshalb setzen
die Stadtwerke starker auf die
Tiefbrunnen in der Rheinebene.
MWir haben kein Mengenprob-
lem, weil wir an einem der grog-
ten Grundwasserspeicher Euro-
pas leben’, sagt der technische
Leiter der Stadtwerke, Michael
sattler. Allerdings werde das
Wasser harter, was zu Kalk-
ablagerungen fithren kann. Das
Rheintalgrundwasser ist mine-
ralienreicher als das weiche
Quellwasser aus dem Schwarz-
wald.

Auch in Freiburg sind die Aus-
wirkungen der Dirre zu spitren.
JUnsere Wassermeister haben
derzeit sehr viel zu tun’, sagt
Yvonne Schweickhardt, Spreche-
rin des Regionalversorgers Bade-
nova. Beim Wasserwerk Ebnet sei
der Gr S0 weit

Ausgetrocknet: die Dreisam bei March.

verbrauch festgestellt: Wir ha-
ben an einem Tag 71000 Kubik-
meter Wasser nach Freiburg ge-
pumpt, soviel wie noch nie’ sagt

FOTO: SEEGER (DPA)

chend versorgen zu kénnen. Sie
retten sich quasi damit selbst.
Fiir viele Landwirte hat die Tro-
ckenheit dagegen kostspielige

gesunken, .dasswir ihn nicht oh-
ne Not weiter absenken wollen’
sagt Schweickhardt. ,Deshalb
pumpen wir mehr Wasser aus
Hausen nach Freiburg.”

Hitze und Trockenheit fihren
zum einen dazu, dass Wasser
fehlt. Kleinere Flisse trocknen
aus. Der der norma-

Schweickhardt. Die durch-
schnittliche Tagesforderung be-
trage etwa 48 000 Kubikmeter.

Landwirte unterschiedlich
stark betroffen

Als Werner Ripple, Prasident des
BLHV vom

lerweise von Miinstertal nach
Bad Krozingen flieit, ist nur
noch ein Kiesbett. Zum anderen
wird mehr Wasser verbraucht.
Vor allem durch Gartenbesitzer
und Landwirte. Anfang Juli hat
Badenova einen neuen Rekord-

Kaiserstuhl, in dieser Woche
nach Freiburg kam, wunderte er
sich iber den ,starken Blatterab-
wurf der Zierbiume wie im
Herbst” Die Biume werfen einen
Teil ihrer Blatter aus Wasserman-
gel ab, um die ibrigen ausrei-

Etwa in der Wei-
dewirtschaft. Die dritte Maht sei
dieses Jahr fast komplett ausge-
fallen, sagt Ripple. Erste Betriebe
denken dariber nach, ihren

mit sandigen, wenig speicherfi-
higen Béden haben massive Pro-
bleme. Andere, mit ausreichend
Humus, erleben einen zwar hei-
Ren, aber doch einigermaRen
normalen Sommer. Am mas-
sivsten betroffen ist der Maisan-
bau. Auf vielen Feldern in der
Rheinebene haben die Pflanzen
nicht einmal Kolben ausgebil-
det. In Schwanau bei Lahr haben
Landwirte ihre Maisfelder jetzt
als Futter fiir Biogasanlagen ab-
geerntet, um wenigstens noch
etwas zu verdienen. ,Die Emnte’,
sagt BLHV-Kreisvorsitzender
Karl Silberer, ist der Jahreslohn
der Landwirte.” Besser sieht’s da-
gegen beim Getreide in Siidba-
den aus. Die vielen Niederschli-
ge im Frithjahr haben die Ernte
gerettet. In Nordbaden seien die
Landwirte nicht so glimpflich
davongekommen, sagt Silberer.

Auch die Forstwirtschaft muss
mit Einbufen rechnen. .Die an-
haltende Trockenheit lag in der
Hauptwachstumszeit’, sagt Stid-
badens Forstprasident Meinrad
Joos. .Das Jahr 2015 wird an den
Biumen in hundert Jahren noch
ablesbar sein.” An den Jahresrin-
gen. ,Aber dieser wirtschaftliche
Schaden ist in der langfristigen
Denke der Forstwirtschaft zu
verkraften.”

Problematisch konne aller-
dings noch der Borkenkafer wer-
den. Bernhard Schirmer, neuer
Forstdirektor in Bad Sickingen,
erklart, warum: Bohrt sich der
Schidling in den Baum, schiittet
der zur Abwehr Harz aus und er-
trinkt damit den Kifer. Konnten
sich Fichten inden Monatenvor-
her nicht ausreichend mit Was-
serversorgen, produzieren sie zu
wenig Harz" Da es im Winter
und im Frihling viel geregnet
hat, ging bis jetzt alles gut. ,Der
hat sich viel weni-

v zu um
Kosten fiir den Futtermittelzu-
kauf zu sparen. In Stuttgart hat
der BLHV zudem angefragt, ob
die Greeningflachen — also die
finf Prozent dkologischen Aus-
gleichsflichen — zur Futterge-
winnung gemiht werden dir-
fen. Eine Antwort aus dem Mi-
nisterium steht noch aus.

Die Betroffenheit ist sehr un-
terschiedlich: Landwirtschaften

ger ausgebreitet, als ich befiirch-
tet habe. Das kann aber noch

kommen’; sagt Schirmer.
Forstprisident Joos warnt au-
ferdem vor der hohen Wald-
brandgefahr: Von Anfang Mirz
bis Ende Oktober herrscht
grundsitzlich Rauchverbot im
Wald. Das einzuhalten, ist dieses

Jahr besonders wichtig.*
DAG, RIX, NIL

Livestock farming

(...) Failure of the third cut
of grass; emergency cattle
sales necessary for some
farmers(...)

Agriculture
(...) corn crops are most
heavily affected. On many
fields plants have not
produced cobs(...)

Forestry

(...) Effects in growth
reduction expected (...)

(...) high forest fire danger.
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i Archiving impact reports
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Information Region Nomenclature des Unités Territoriales Statistiques

Source Location
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Eurostat 2007 edition 9



Information Region Time of Impact
Source Location Occurrence Categorisation

MAX/MIN

—— - NUTS geocode, year,
location, streams month or season
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i Archiving impact reports: impacts categories
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Information Region Time of Impact
Source Location Occurrence Categorisation
100 or | ﬁ = ! SEWE Il Air quali.ty .
L 15 I I . Recrt?atlon and tourism
80 : o II "l e 1 Conflicts
i I % Human health and public safety
I I N Bl - - | Energy and industry
- 60 - T I I N 1 Waterborne transportation
N I "1 Public water supply
40 - ] I | I B Water quality
u I = - | Freshwater ecosystems
20 4 . Aquaculture and fisheries
B Soil system
i Il Terrestrial ecosystems
0 - T T = Forestry
1971 1976 1981 1986 1991 1996 2001 2006 2011 B  \Wildfires
I Agriculture and livestockfarming

STAHL ET AL. 2016 (NHESS)



ng impact reports: impact category subtypes

Information Region Time of Impact
Source Location Occurrence Categorisation
Public water supply [1 Local water supply shortage / problems

UKE T [__| Regional water supply shortage/problems
PTE = = [1Bans on domestic and public water use
Fll-l-\: S— e s— — Limitations in water supply to households in
ESkE— A - rural areas
DE | - : — [ Limitations in water supply to households in
CHE—"—"= T urban areas
BGE l 1 B other

Il Increased costs/economic losses

STAHL ET AL. 2016 (NHESS) 12



i Archiving impact reports
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Information Region Time of Impact EDII
Source Location Occurrence Categorisation Archive
; ID |Location
T (% [ County  [NUTS1__|NUTS 2
bf_1 Switzerand Switzerland Espace
Mittellan|
ik_1 Switzerland Switzerland Nordwes
MAX/MIN 3 I
bf| Bern nuclear power plant
Mihieberg in
Mhieberg
Aargau nuclear power plant
Beznau in Dattingen
— (Zurzach)
Bem:luzem: several parts of
= " [impact detais
== [categ Tivpe Jaescrption
— 2003 4 42, Due o alack of cooli
L were needed o redu:
2003 4 42; Due o alack of cooli
were needed o redu
NUTS geocode, year, R
location, streams ~ month or season Y R
achons were Necessy

13



;. Current contents
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5389 impact report entries
with ~ 8000 impact types

e for 38 countries

e far from being exhaustive and
with biased coverages
yet still a unigue resource

0 125250 500
— ——

v S P
4 ¥
Kilometers . — sa
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i Outline
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 EDII—How does it work ?
— design & structure

— current state/co ntents

 How to exploit the EDII data ?

— examples of possible
applications & analyses

b UROPEAN

‘ ROUGHT
:/l edc ENTRE

15
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e as text-based archive — anectodal evidence, narratives

see European Drought Reference database

D

atei Bearbeiten Ansicht Chr

Drought of 1959

€

wiww.geo.uio.no/ e

edc

onik Lesezeichen Extras  Hilfe

x\+

www.geo.uio.no/edc/droughtdb

Bl m% € Q| Qede >

droughtdb/eds

FEuroprran
DroueHT
CENTRE

Drought of 1975-1976

Central and Northern Europe

Drought Event Summary

1976 event was brasght about by  elagvely dry, mild winter with below

ecpiation. Ths preciiction defic developed duing sr ner over

were unafected. Thvoughaut May and jur

onh and eastward resuhing in a strongly contiguous dster centred over CenralEurcpe

611 (2001) wh found the masimum extet for dady sireamio

= v oa

Drought Statistics
Approx. auration: 11197521977

Date of 916 min:

1976
Date of hydralogical min: 7/1/1576

Affected regions: Cenrsiand

Drought Impacts

of Northwsestern Eurey

e ey

Seplember) a 1975 was eharacterized by markedly below avey

By June 1975 hosepipe bans had bee;

England snd were extenged Lo substantial parts of

uring the folloming months (Racida & Marsh, 20

reparted an record number of forest,

Then, e arought cond ined w

a et wave i Junedjuly

culerly bit France and the UK but resched in widespreas

and e

sl impocts throughout Westem

Agficulture was xtensively affeciad. Due 10 insulliient grasing avsil ity

anlow hay and fodder crap yelds fves

ok and especisly dairy Tarming

severely sulfered rom feed shontages during the hoc weather period. This

caused ety saughier of vesioch 2L $unprecedent

Particulary France, Graat Britain an Denmark (al of them having (aced

drought condsi

) reparted drasticaly fallen milk production. In

& intrusians contributed i

Mauseholds were impactad theough sharply ncreased prices especially far

potstoes and fresh vegetables sogether with the loss of their own ga
produce (Courveisier et al. 1977; Darnkamp et a. 1980; Rodda & Ma
2011

The impact on publi water supply ssrvices varied spatially In Engiand and Wales the seriousne:

was & major probiem; despite diverse mitigation messures for 4 period

East,in Brittany and in tourstic areas a the West coas
@

s reduction indemand. including sometim

regional water shortages and leibres of supgly ren

04 even helicapless (Gerhard &1 2, 1983)

Bicause of ow Stream lows (Eduted hyopowes praduction 4nd impaired produ

enargy sactor. Further,inland navigation on the Rhing and other mporiant .
187 Gerhard et o, 1983; RIZA, 2005 fing to RIZA (2005

. repaniadimpacs in the EDI. Serell &

m beginning of Auges

et veere lass severe than expacted st the beginming
utdoar water use resicictions (hosspipe bans), was given i

e maink Lo rural areas wher

Location of draught impact reports. Darker colors refer (o mare

of the water suppiy sitation dus to prolonged crough

Iy shtoffs had (o be 3ppsed which inally affected over

5 (Rodda & Marsh, 2011; Dornkarnp et ol 380, in France imitations in water supply alfected urban and rurdl réas in pariculasin the

ner (Beocher, 1577) Whil the need

rge parts of the Rhine basin, eriical

i some cases emergency supply had 1 be realized by trucks

00 sl &nd uclear Bomer pLants were common Breblems for the

il 10197 v der b

retim ™

iy impired <o

largest economic lass lor the navigation sector inthe.

Netheddands [ranked ith an
e net .

Amons the reporied snronments ipacts of
{surface) water qualy (mainly eutrapicatien phenomens), lgal bioors, exirer

eought and hest wave in 1976 are impacss
mater temperatures, depieton of dissol

dimes reloted

the years 1921, 1949, 1949.and 1959), Across uch of Southern and Exstern Cngland land subsidence was xperienced an &
18 et a1, 1950}

reshwaler scosysiens, ie.

0 orygen 0 crivcallevels,

massive propartions of sewage eMuent. saine

Streann sections with eflecs o aquatic spec

Dutch daita area an

IP—

combined with the High Lem persiures during summer (Gerhard et 1. 1983) The considesabe

mentes by 14earn & Gitsert (19

5 and ssgecially migratory fsh (Dormikarm et 1. 19890; Gerhard &

Dornkamp etat, 19

fold number offres thanin 1974, Darnkamp et L. 158

for agriculural inigation) drying up of
1. 1983; Rodda & Marsh, 20111 In the

attributed o the prevaiing low water vl water quality problams

) Devasiating widfires were witespr

a0 regions in Nonhern France (thres fold ares burnt

compared 10 refesence year, Broched et al 1577) were severely sffected Besides direct fire dammage. Eurape.sn woodlands and forests sulfered from the

2 af diseases such & the Duteh

e 1977. Dornkamp et 2. 1980: Gioos

pralanged drought stress and incressed ind

Obseryed (Courvoisier et s, 1977, van der el

h disesse, in partulaf ing
8 Greig, 1577

e diehiach of seeh and birch was

impact Detail Table
10 [] recoros perpage Search
Drought Sart | tod tmpact
fvemt  Counry  Date  Date Impact Category Description | NUTS 1 sz
United a6 576 | 43 Restrictionfdisruption Rotacuts inSW | Wales WestWeles.and 4
curoge | Kingsom indusuria prosu Wales meant Vateys
process due o alack of
rocess water anror
environmental o L
orvrestrictions for | all industrial 3
cecharges into sears) | users i Blansu
Gwent farfour
ks
Unicea mws | snwe |43 | Rewrciondspionol | Terewsrs | Wales: West Waies
Kingdorn indstia produti severe Vaters:
process cue 0.2 ack o or
process mater ndice | incusriat
legilaoniesIictions for | weeks rom
dcharges in earm) | miauly
197576 | Unitea Mws  snws |43 | Resciewdarptionat wales:
Curope. | Kingdom indusuia produci
process (due o alackof | Ied o recuced
peocess matee andror
ccharges nta earn) | feom iub.
tesing 10
ks,
197576 | Uniced swe s | a3 adisrupion ol | Some factor
curoge | Kingeor ndusua proguc hat 1o reduce
process due 0.2 ackof | thei working
process water snror at, because
vrestrictions for | reservoirs had =
< | " ]
—prevaus | 4 | 5 7

howing 51 to 60 of 1,427 entries
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http://www.geo.uio.no/edc/droughtdb

e as text-based archive — anectodal evidence, narratives

 visualisation, impact/vulnerability assessment, impact profiles

Energy and industry I hydro power

I impaired cocling

[ industrial production
other /undefined
economic losses o™

. N

STAHL ET AL. 2015 (Drought R&SPI Final Conference Proceedings)

17



. Temporal profiles

UNI

=]
[
-
[}
w
o
w

Reported impacts in SE England 2011-2012 Freshwater ecosystems
ig = Jan/Feb 2012: Fish deaths and
40 distress in River Meon and a lake in
35 Hampshire. 30 mature sea trout and
30 6 salmon reported dead.
25
20 Public water supply

15 - .

10 = = Mar 2012: In some regions in the

5 —— L east and south east of England

o L MEEESSssSS_CREESE |

several domestic wells dried up.
JFMAMJJASONDJFMAMJ JA o
2011 2012 I = Apr 2012: 7 water companies in the

south and east of England imposed
temporary water use bans on 20

million customers.
18



. EDII - possible applications

e analysing the link between drought indicators and impacts

text-based drought impact information as

— ground-truth to evaluate indicators
and trigger values used in DMEWS

— proxy for vulnerability / damage to
model drought risk




2

_Severe drought_
Extreme drought

Exceptional drought

SPI| or SPEI

n =116
1 2 3 4 5 6 7 8 12 24

I |:| Accumulation period
SPI SPEI BACHMAIR ET AL. 2015 (NHESS)




.

BACHMAIR ET AL. (NHESS Discussion, in review)

Drought effect/damage variable

A

Drought intensity variable

see also previous studies by

BLAUHUT ET AL., STAGGE ET AL., and BACHMAIR ET AL.

Logistic regression

Random forest

impact likelihood

number of impacts

1 -

. Developing quantitative drought impact functions

05
0

05

1

= observed (EDII data) R

modelled

. o 1 +

50

1975 1985 1995 2005

21



% Another exemplary quick analysis & visualisation exercise

Extracting f/

low flow impacts
in the Rhine basin

for the 2003, 2011, and 2015
events

21
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Spatially referencing low flow impacts

Energy and industry

.. emergency exemption from environ.
legislation .. at power plant Nijmegen...

Recreation and tourism

.. passenger ship stranded in the Rhine
near St. Goarshausen, 45 pass. hurt...

Freshwater ecosystems

..mass kill of the invasive mussel Corbicu-
la fluminea in the Rhine at Mainz and
further downstream...

... sections of several streams in the
Upper Rhine region completely dried...

- Waterborne transportation

...ships at the harbour Bonn were asked
to ...

... Upper Rhine able to load only ...
similar problems .. at the Lower Rhine...

... in 2003 the economic loss in the Kaub-
related Rhine market amounted to..

...impaired navigation on the River Rhine
..lower quantities of coal delivered by
ship transport due to low water levels
and resulting load restrictions, thermal
power plants in the Ruhr region faced a
shortage of coal and were forced to pay
higher prices for ship loadings...

22



All regions with reported impact(s) in selected events

UNI
FREIBURG

Countries & | NUTS-—1, NUTS—2,and [ NUTS-3 regions

with > 1 drought impact reports
23



... Within the Rhine basin

i
FREIBURG
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2003 2011/12 2015

Countries & NUTS — 1, NUTS - 2, B NUTS -3 regions

with > 1 drought impact reports
24
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... Which specified affected surface waters

2003

Rijn
.E Wupper-
)

Mosel C

Moselle & Main
Saar

el

a119ds|

Jagst
Neckar

Bodensee
Hochrhein

Dreisam

2011/12

lissel
Volkerak-Zoommeer

Rijn

Mosel

Rhein

2015

S

Q

L

oc

Pegnitz
. Leimbach .
g Riedsee

Dreisam

Neumagen
Wiese Eschbach
Chienbach Meilsgrundbach
Gronbach Wildbach

. R uebisbach
Sissle .. Auenbach
& T Dorfbach
w0 Zeller Bach

Grossbach

25
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2003

addition algal concentrations conditions cooling Critica I
o C .

discha rge eels emergency energy
environmental  exceeded exemption flS h flow hlgher
increased kill level maximum mesue: Mg nuclear
oxygen power POWEr plant ...
sroblems Production reduced river
ship species summer

te m pe ra tu re value

site situation stream

2011/12

a ble allowed aVerage Cca paCity carry Cha nne I CM content
costs depth fall fU” Germany goods inC rea Se inla nd landing

|eVe | Ioa d |Onger |OWEI’ means measured navigation

needed Netherlands nomal open overcome period ports

proble MS caca FIVET .. salt intrusion
S h|pS suices tankers trans portation

Most frequently used words of their free text descriptions

2015

already Badban DOALS brown CONCENTration coss citcal dead
decreased died dried dying extremly f|S h found
s INCTEAS5Ed o 1o 1OV E]
load osses oxygen
production reduced rescued v we

sections S hipS S tre a ms supply te mpera tU I'ES
trOUtS week

month number order

26



. Most frequently used words of their free text descriptions
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2003 2011/12 2015

addition algal concentrations conditions cooling Critica I
(o) C .

discha Fge eels emergency energy

envionmenal  exceeded exemption fIS h flow hlgher

increased kill level maximum e Mg nuclear

oxygen power POWEr plant ...

already Badban DOATS brown CONCENtration coss criical dead
decreased died dried dying extremly fIS h found

e INCTESEA s e 1EVE]
Ioa d losses month  number  order Oxygen

. . production reduced rescued wes e
problems pI’Od uction reduced rlve r-- . ships Streams ..., temperatures
ship  sie  siwaton 9 pe CieS stream Summer rOUts v

temperature...

scaled ¥ number of impact entries:

142 40 81
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A unique resource with great potential esp. for large-scale drought
indicator—impact analyses in Europe

Data limitations and challenges to be addressed

Collaborative efforts needed:
more participation in data collection, sharing, and analysis

@hydro.uni-freiburg.de www.geo.uio.no/edc/droughtdb/

Near future: Disaster Risk Management Knowledge Centre
as new hosting platform for the EDII I?

27



* Material: Sophie Bachmair, Jim Stagge

e All EDII contributors and WP3 of DROUGHT R&SPI:

Vanda Acécio, Carlo Bifulco, Lucia De Stefano, Susana Dias, Daniel
Eilertz, Barbara Frielingsdorf, Lukas Gudmundsson, Eleni Kampragou,
Lieke Melsen, Henny van Lanen, Anne Van Loon, Antonio Massarutto

]
Dario Musolino, Lena Tallaksen, Julia Urquijo, and many more...
r

. edc
* DrlIVER project team:
Erik Tijdeman, Jamie Hannaford, Lucy Barker, Kevin Collins, Mark A
Svoboda, Cody Knutson, Neville Crossman, lan Overton, and Mike

Acreman df’l‘ 3F

Drought Impacts and Vulnerability thresholds in
monitoring and Early warning Research
28
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