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Drought propagation — impact or monitored indicator?
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Impact perspective: questions for monitoring and warning
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. . [Overview 7
* Indicator or im paCt? Drought indicators revisited: the @3@
_ _ need for a wider consideration &
* Are there typical impact of environment and society
patterns for flash e i S Nicole WallBrian Fuchs
d rOug htS? “None” or skipped answers per drought type
. . Groundwater
e Can impacts be linked Hydrological
to indices that are Agricultural |
] o Meteorological _ @ None O Skipped
monitored/forecasted” o 20 40 60 80

Answers (%)

Bachmair etal. 2016 WIRES 5



Indicator and measurable impact: vegetation
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Crop Forest

Best correlated indicator
Best correlated indicator

Indicator showing the highest correlation with VCI — few very short-term
Bachmair etal. 2018 ERL 5
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scenario duration

1 month l - 24 months

Stoelzleetal. 2014 GRL
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outflow rarely priority during development

Hydrological models are rainfall-runoff models

Role of storage
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+Other impact data: The European Drought Impact Report Inventory

Information
Source

Region
Location

Occurrence

Time of Impact

Description

E

text and codes

NUTS geocode,
location, streams

reference to report

Old version at: www.geo.uio.no/edc/droughtdb/

month or season

—

year, 3
category, subtype

EDII Archive

Location
1 2
bi_1 Switzerland Switzerland Espace
Mittellan

ik_1 Switzerland  Switzerland Nordwes

3 [Location
bl Ben nuciear power plant
Mihleberg in
Mihleberg
Aargau nuciear power plant
Beznau in Déttingen
— (Zurzach)
Bem Luzem | parts of
Impact detais
2003 4 42, Duetoalack of cook
L were needed 10 redu(
2003 4 42 Duetoalackol

were needed 1o
and August 2003.

7 7.3.7 Limitations and bans
4 the lawn, filing of
actons were neces:

New version coming soon to EDO, see report at

https://drmkc.jrc.ec.europa.eu/innovation/SupportSystem 7
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Impact Start
I month
1 season

Regions
(with = 1 DI)
Country
[ NUTS-1
] NuTs-2
[ NUTS-3

Reported impacts
per Category

Recreation and tourism
Conflicts

Human health and public safety
Energy and industry
Waterborne transportation
Public water supply

Water quality

Freshwater ecosystems
Aquaculture and fisheries

Soil system

Terrestrial ecosystems

Forestry

Forest fires

Agriculture and livestock farming

1975-76
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\
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Reported impacts of large scale droughts in Europe

Were 2003, 2015
and 2018 Flash
Droughts?

Stahl et al. 2016 NHESS



Impact report patterns during a drought event

UNI

FREIBURG

Reported impacts in SE England 2011-2012 Reported impacts in Bavaria in 2015
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45 Bayern -
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2011 2012 ’»\,\9 '\’\,\9 65\9 k\,"o 6,\,‘9 6\,\9 ‘\\,\9 %\,‘9 o’\,@ @\,\9 o\,\g 0\,\9
[ Agriculture and livestock farming
AN [ Forestry
1 [ Freshwater aquaculture and fisheries
[] Energy and industry
[ Waterborne transportation
[T Tourism and recreation
Public water supply [ Water supply
Freshwater ecosystems — ey
= Mar 2012: In some regions in the . . . % ;f:g::;f;ﬁ;‘:;ﬁéﬁ"‘s‘s
east and south east of England = Jan/Feb 2012: Fish deaths and QWh |Ch IS typlcal fOF = Svgild;ystem
several domestic wells dried up. distress in River Meon and a lake in ) ] Air qualty
. H health
= Apr 2012: 7 water companies inthe ~ Hampshire. 30 mature sea trout and a ﬂaSh d rought . = carten healt

south and east of Englandimposed 6 salmon reported dead.
temporary water use bans on 20
million customers.
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« Can impacts be linked to

Impact perspective: questions for monitoring and warning

* Are there typical impact
patterns for flash
droughts?

indices that are
monitored/forecasted?




Indicator-impact time lags and thresholds?
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Indicator values concurrent with impact onset in the state of Baden-WUrttemberg, DE
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I I:I Accumulation period
SPI SPEI BACHMAIR ET AL. 2015 (NHESS) 20



Indicator-impact correlation in regions of the UK
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Rank correlation coefficients
between drought indicators (SPI,
SPEI) and number of impact
occurrences in category

Large spread of index
values!

Water supply

Flash Drought/S2S:
- Few categories
with short lag
relations except
agriculture

Agriculture

| Freshwater ecosystems |

1234567812241234567 81224QMY o p<005

[ No data
0.7

|
|

Water quality
Tourism
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J
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SPln sPELn P SPEkn BACHMAIR ET AL. 2016 (HESS) 12
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Drought impact modelling (data-driven)

'Damage functions' typically
used in risk assessments
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Drought intensity variable

BACHMAIR ET AL. 2017 (NHESS)

Example 'drought impact
function' (binary effect)

Impact
100%
5% =
3
©
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S
50% =
=
o
g
25% g
0%
[[j No impact
3 2 1 0 -1 -2 -3
Index (SPI-6)

STAGGE ET AL. 2015 (J. Hydrol)
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Example: best indices (predictors) in model

Table 3
Summary of drought impact models for different impact types and countries. Estimated variable significance shown as *"<0001; ***0.001; *0.01.
Category Predictor BG DE NO Sl UK
Agriculture Month s e o N
Yeal. - e e
Indices Short SPEI 37~ SPI 2/SPEI 27**
Medium SPEI 9
Long SPI 12/SPEI 12***
Energy and industry Month
Year = » .
Indices Short
Medium SPI 9/SPEI 9*** SPEI 6**
Long SPEI 12*
Water supply Month
Year * ==
Indices Short SPEI 1* SPEI 3~ SPI 1* SPEI 3**
Medium SPI 6/SPEI 6 SPI 6/SPEI 6°** SPE[ 9
Long SPEI 12* SPEI 24"
Freshwater ecosystems Maonth =
Year - -
Indices Short SPI 3/SPEI 3*** SPI 2/SPEI 2***
Medium SPEI 9** SPI 6/SPEI 6***
Long SPEL 247

STAGGE ET AL. 2015 (J. Hydrol)

14
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Example: best indices (predictors) in model

Impact Likelihood

SPEI2

SPI2

Fig. 6. Agricultural drought impacts: SPI2/SPEI2 interaction term for Slovenia.
Predicted impact likelihood is shown in color, with red corresponding to high
likelihood (~100%) and blue corresponding to low likelihood (~0%). Percent
likelihood is also shown as contour labels. (For interpretation of the references to
color in this figure legend, the reader is referred to the web version of this article.)

Predictor SPI/SPEI often significant

Flash drought relevance
- amplification role of E

STAGGE ET AL. 2015 (J. Hydrol) 15



% Prediction with quantitative drought impact functions
1
Example

.5 05 United Kingdom % 4 P y,
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BACHMAIR ET AL. 2017 (NHESS) long-term ?7??7? 21



Conclusions and ways forward - impact perspective
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Indicator or impact?

— Invest into knowledge on impact models incl. specific
regional sensitivities and time lags

« Are there typical impact patterns for flash
droughts?

— Explore potential in reported impact patterns

(sequences) for impact to impact prediction during
flash droughts?

e Can impacts be linked to indices that are
monitored/forecasted? g

— Test S2S scale meteo forecasts for impact prediction;
what can be achieved with combined short-long-info?
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Example: reported impacts in “The Sunday” Newspaper in Freiburg, Germany
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S s i (...) Failure of the third
cut of grass; emergency

Der SODﬂtag cattle sales necessary for

in Freiburg
some farmers(...)

At the waterworks “Ebnet” Die Foleen der Diirre
Well Site! groundwaterlevel Wochenlang Hitze undkaur%egen:SﬁdbadenkdmpftmitderTRochNHm 9 aSSIgned to category

has dropped below the Landwircbeklagen e mn e AGFiCUlture&Livestock

higen Béden haben massive Pro- "
Waldbrinden und die

; —wmooz Farming”, subtype™.
threshold for abstraction assrverorgeraben e bt doch cgermatn
. wenn die Hitzewelle in Siid- sivsten betroffen ist der Maisan- ( ) p t
bau. Auf vielen Feldern in der
(...) therefore wateris now  pegsees ...) COrn crops are mos
d f t h @ H @ noch lange zu spiiren sein.
p ump e rom e a usen Das Schlimmste, was passieren
kann, istKalk in den Kochtopfen.

Rheinebene haben die Pflanzen
det. In Schwanau bei Lahr haben H
semeass heavily affected. On
Wells t‘o Frelb ur Mit dieser Botschaft wandten
LRI sich die Stadtwerke Millheim-
Stz
Trinkwasserkunden. Denn die

9 aSSig ned to categ ory "Water wochenlange Trockenheit berei-

smmetnes  many fields plants have

sagt  BLHV-Kreisvorsitzender
Karl Silberer, ,ist der Jahreslohn
der Landwirte.” Besser sieht’s da-
mnesne  NOE produced cobs(...)
den aus. Die vielen Niederschli-
ge im Frithjahr haben die Ernte .
gerettet. In Nordbaden seien die 9 d t t
P Rernden e assigned to category
davongekommen, sagt Silberer.
Auch die Forstwirtschaft muss n H "

ol ESen sechoen Dl 2 A gricu Iture". su btype
haltende Trockenheit lag in der I

sagt Siid-
badens Forstprisident Meinrad
Joos. .Das Jahr 2015 wird an den
Biumen in hundert Jahren noch f
ablesbar sein.* An den Jahresrin- t th
AT ( cos ) orest grow
Schaden ist in der langfristigen

e e reduction expectedq.. )

Problematisch konne ~aller-

geerntet, um wenigstens noch
tet dem kommunalen Versorger
" Probleme: Die hoher gelegenen
SU I Quellen geben nicht mehr ge-
p p y nug Wasser her. Deshalb setzen
die Stadtwerke stirker 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 hirter, was zu Kalk-
ablagerungen fihren kann. Das
Rheintalgrundwasser ist mine-

(...) trees shed leaves(...) &

wald. i, dings noch der Borkenkafer wer-
Auch in Freiburg sind die Aus- > “8M8 den Bernhard Schirmer, neuer
wirkungen der Ditrre zu spiiren.  Ausgetrocknet: die Dreisam bei March. f070: seeGe (opa)  Forstdirektor in Bad Sickingen,

= 1] .Unsere Wassermeister haben erklart, warum: Bohrt sich der .
aSSIg ne tO Categ Ol'y derzeit sehr viel zu tun’ sagt verbrauch festgestellt: Wir ha- chend versorgen zu konnen. Sie  Schadling in den Baum, schittet curren tl h ] h fo re St
Yvonne Schweickhardt, Spreche- ben an einem Tag 71000 Kubik- retten sich quasi damit selbst.  der zur Abwehr Harz aus und er- ses
T t . I E t " rin des RegionalversorgersBade- meter Wasser nach Freiburg ge-  Fur viele Landwirte hat die Tros  trankt damit den Kafer. Konnten
nova. pumpt, soviel “sagt ckenheit dagegen kostspielige sich Fichteninden Monatenvor-
errestrial Ecosystems B ==k mEEE Attt | fire danger.
gesunken, .dass wir ihn nichtoh- Die durch- sei .-
ne Not weiter absenken wollen” schnittliche Tagesforderung be-  dieses Jahr fast komplett ausge- wenig Harz" Da es im Winter
sagt /Deshalb _trage etwa fallen, sagt Rappl und im Frahling viel geregnet H
pumpen wir mehr Wasser aus ——— denken dartber nach, ihren hat,ging bis etz alles gut.Der expectation oniy an
Hausen nach Freiburg” Landwirte unterschiedlich ~ Viehbestand zu reduzieren, um Borkenkafer hat sich viel weni-

Hitze und Trockenheit fuhren  stark betroffen Kosten fur den Futtermittelzu- ger ausgebreitet, als ich befuirch- ¢ =
2um cinen dazu, dass Wasser Lok DetTOffe Kauf 20 sparen In Stutgart hat tet habe. Das kann aber noch not (yet) dro ug htim pacts’
fehlt. Kleinere Flusse trocknen Als Werner Rapple, Prasident des ~der BLHV zudem angefragt, ob kommen? sagt Schirmer
aus. Der Neumagen, der norma- BLHV vom die chen — also die Joos warnt au- . 1 v
lerweise von Munstertal nach Kaiserstuhl, in dieser Woche funf Prozent okologischen Aus- Rerdem vor der hohen Wald- th t g ry f try
e e M Bk g oo Sl ot e et 8 e e | 1N TNE catego ores
noch ein Kiesbett. Zum anderen sich iiber den starken Blitterab- winnung gemdht werden dur- bis Ende Oktober herrscht

wird mehr Wasser verbraucht wurf der Zierbdume wie im fen Eine Antwort aus dem Mi- grundsitzlich Rauchverbot im t ED" d f t |
Vor allem durch Herbst D noch Wl Das elnzubalten it dleses acc. 1o erinition!

und Landwirte. Anfang Juli hat Teilihrer Blatter aus Wasserman-  Die sehr un- Jahr g
Badenova einen neuen Rekord- _gel ab, um die Gbrigen ausrei- terschiedlich: Landwirtschaften DAG, RIX, NIL




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 as reported in various text
information sources

River Basin
Organization
Report

Report (private

Press Release sector)

EDII information source types (July 2018)



Current contents of the EDII
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Agriculture & livestock farming

Forestry

Aquacultures & fisheries
Energy & industry
Waterborne transportation
Tourism & recreation
Public water supply
Water quality

Freshwater ecosystems

Terrestrial ecosystems N &
Soil systems o, ‘ & e e oY o,
Wildfires ) 4 | o
Air quality

Human health & public safety

Conflicts

0 250 500
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