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Europe Is Drying Up

After unusually low amounts of rain and snow this winter, the continent faces a severe water shortage.

How to prevent
conflicts over water in

‘Very precarious”: The Europeancountries e middle of Europe
facing another year of drought

What Switzerland is
doing to prevent
= disputes over water ===
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Water shortage:

g Switzerland's blue gold L |

IS under pressure g |
| |

— - Norditalien will mehr Wasser aus der
=== |taly begs for water from ¢ ,
* Schweiz

= B Swiss reservoirs £

j In der Poebene herrscht zum Teil eine solche Diirre, dass die Ernte

bedroht ist. Die italienischen Behorden haben den Notstand

Dry winter could lead to
summer drought in
Switzerland

s ausgerufen und hoffen auf Hilfe aus der Schweiz - doch die ist

momentan kaum maoglich.
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Droughts are among the most complex
natural hazards

* Drought is a creeping phenomenon with
slow onset

* Impacts of drought can accumulate
gradually

 Lack of precise and universal definition for
drought leads to confusion about when a
drought begins and when it ends

* Leads to uncertainty on precise time to
implement emergency response actions or
mitigation measures.

* Drought expected to increase due to
climate change
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Climatic drivers 4 Temperature
¥ Precipitation 4 Radiation

4 R

Y, 4 Wind '
¢

r@— o o ,,Humidity ? plalnht? IPCC Sixth Assessment
l‘ﬁﬁéﬁ?ﬁ ’ Report, Chapter 11:

Snowpack o
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¢ o0 i i High complexity and interactions

between physical processes and

Water availability ©

.JS@Z??S:;T:ELS drought types/impacts
[+ L+
\
Important to distinguish from
Drought types \-P@ .
Water Scarcity
Meteorological ~ Hydrological ~ Agricultural &
Ecological
Impacts Environmental Socioeconomic
(environmental drought, (crop failure, livestock e

tree mortality, fire, habitat mortality, low water supply,
loss, erosion, water quality) less hydropower)
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IDMP, 2022. Drought and Water Scarcity. WMO No. 1284.
Global Water Partnership, Stockholm, Sweden and World
Meteorological Organization, Geneva, Switzerland.

Available on:

https://library.wmo.int/index.php?lvl=notice display&id=2206
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https://library.wmo.int/index.php?lvl=notice_display&id=2206

E,, anomalies (mm y1)

Warming-> atmospheric water content increases ~7% per 1 °C
(Clausius Clapeyron relationship) -> less water in soils and freshwater

d q u |fe I'S Clausius Clapeyron Equation
Increasing temperatures strengthen evaporation *
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Change of weather patterns, e.g. Rossby Waves, EI-Nino
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Observed increase in droughts
From the 2021 6t Assessment Report of the IPCC, WGI:

c) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in agricultural and ecological drought North — NS
America || — Europe
Increase (12) | __
‘ Decrease (1) @@

O Low agreement in the type of change (28)

Small

O Limited data and/or literature (4) gfnrgr?c;_
""--._H_ __,.-i"-.
Confidence in human contribution Small
to the observed change Islands
eee High
ee Medium America

e Low due to limited agreement
o Low due to limited evidence
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Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence

Even in a “best case” scenario, when achieving Paris goals
(1.5°C warming):

Future global warming levels

1850-1900 P TRIAS(E 1.5°C 2°C 4°C . . .
resen « Drought will occur 2 time more often and will be
] significantly more severe
. . . . .
S 2 KT . “ * “There will be an increasing occurrence of some
[+}] . .
- extreme events unprecedented in the observational
O . el . o
S once  nowlikely willkely  willkely  wil liely record with additional global warming, even at 1.5°C of
2 17times  20times 24times 4.1 times global warming”
(0.7 - 4.1) (1.0 - 5.1) (1.3-5.8) (1.7 -7.2) _ o .
. * Every additional 0.5°C of global warming causes
g v2ed increases in agricultural and ecological droughts in
[1}]
2 some regions (high confidence).
E +1sd u
w
R | I |
Z +0.3 sd +0.5 sd +0.6 sd +1.0 sd
drier drier drier drier

IPCC Sixth Assessment Report, WG1
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... but it's not only Climate Change: the role of land use

~ Boral winter j
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Meier et al.,
Nature Geosci., 2021

Forest cover scenario according to Global Reforestation
Potential Map for Europe

Strong increase in precipitation

Could potentially offset deficit through climate change in
regions?

Transboundary approach crucial
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... and does it matter economically?

Billion EUR (2022 prices)

 Losses 1980 and 2022: estimated EUR 650 billion

Annual economic losses caused by weather - and . Most expensive:
climate-related extreme events in the EU . 2002 flood central Europe: 34 bio €
50 « 2021 flood Germany & Belgium 44 bio €
« 2022 drought and heat: 40 bio €
40
30

2

=

—_—
= ]

)
I I | I DIOO OOGIIO
1=l I._ szl IIII d III-III 1 IIII I

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 20$12 2014 2016 2018 2020 2022

M Storms (including lightning and hail) and mass movements M Floods Heatwaves, cold waves, droughts and forest fires O 30-year moving average

oth Environment Action Programme (European Environment Agency)



Drought in the context of
Emirmme;:.]al v “%3'.’* . )
commenr conTExT crou T reome Multiple Breadbasket Failure

Capacity to absorb negative

Agricultural
events is being reduced slowly Global

Technical Limits .
W

(e.g. population growth pushing anming

the limits of agricultural

technology)

Droughts  Intemational Trade
Complexity
Heat-waves Loss Of
Market Biodiversity
Speculation

Crop Vulnerability

BUILDING STRESSORS

Market Volatility
Displacement
Crop Failure

SUDDEN AND GRADUAL
TIPPING POINTS

Water Conflict Price Spikes

An event of great magnitude or
multiple failures at the same
time could suddenly exceed all
remaining capacity

Food Insecurity

Currency

Destabilization Political
Destabilization

Food Riots

SYSTEMIC FAILURE

Migration

War
Civil Unrest

This can only be tackled via
including the transboundary level
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http://www.businessweek.com/articles/2012-07-05/drought-stalks-the-global-food-supply

IDMP: 10 Years of Integrated Drought Management

IDMP promotes the Three Pillars of
Integrated Drought Management

IDMP has
over 45
Partners to
jointly
support
countries in
increasing
their drought
resilience

PROACTIVE
DISASTER

MANAGEMENT
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In collaboration with: (@lliance

International Drought
Resilience Alliance

International Organizing Committee
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Get in touch: Integrated Drought Management Helpdesk

Ask for assistance on integrated drought Find knowledge resources on integrated Learn about the activities of IDMP and
management drought management connect to them

DroughtManagement@wmo.int
valentin.aich@gwp.org
rstefanski@wmo.int

. A P
. 1 INTEGRATED DROUGHT / ; ASSOCIATED PROGRAMME LVSTRE'E')DR OLOGICAL " Global Water
MANAGEMENT PROGRAMME ON FLOOD MANAGEMENT 'S 2 .
@ ORGANIZATION " * Partnership



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14

