Regional Climate Change and Impacts
in Central Europe

P. Hoffmann

b
2
b



Contents

1 Introduction

2 Observations

3 Projections

4 Climate Impacts Online

5 Climate and Mobility

p
\D
D

28
33

35

!

E'*.'

h

o



1. Introduction

Peter Hoffmann

1991-1995 practical training in the chemical industry as process control electronics
1996-1999 working in a private company

1998-1998 passed a qualification exam to study at university (no high school)
1999-2005 study of meteorology (diploma)

2005-2012 Institute for Meteorology in Leipzig (PhD)
Meteorology of the Upper Atmosphere

2012-date Potsdam Institute for Climate Impacts Research (PIK)
Research Domain 2: Climate Resilience
Working Group: Hydro-Climatic Risks
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Research Topics
— Regional Climate Diagnostic (Hoffmann, 2019, in prep.)

— analysis of European weather patterns (dynamics)
— Seasonal Forecast (Hoffmann, 2018)
— using early season predictors (data driven)

— Future Assessments (Hoffmann et al. 2018)

— using regional climate model ensembles for Europe

— Climate Services

operational weather and climate impacts for Germany



Research Projects
— Climate and Pathogens (2015-2018)

— infectious diseases e.g. Pneumonia and Sepsis

— Vulnerability Study of the Tourism Sector (2018-2020)
— relation between weather and tourist demand

— Assessment of Climatic Risk for the Deutsche Bahn (2017)
— relation between extreme weather and train delays

— Climate Impacts Online

cross-sectoral climate services: agriculture, hydrology



2. Observations

Climate Data & Climate Indicators

1961-2017 daily unit seasonal annual Indicator unit

temperature °c mean mean °c
— >30°C hot days days

— 99th-perc 3rd hottest day °c

— <0°C ice days days
precipitation mm sum sum mm
— > 30mm very wet days days

— 99th-perc 3rd wettest day mm/d

wind gust m/s - >25m/s severe storms days

weather patterns cat frequency duration days
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Temperature: Potsdam
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Temperature: life cycle
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Temperature: distribution
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Temperature: annual mean

Beobachtung_Jahresmitteltemperatur_1961-2017_Zeitreihe
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Temperature: 3rd hottest day of year

Beobachtung_Hitzeintensitaet_1961-2017_Zeitreihe
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Temperature: climatic shift

1988-2017 vs 1061-1990 § 2003 vs 1961-1990
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Temperature & Rainfall: cumulative

Sackularstation Potsdam: 1981-2018
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Rainfall: 3rd wettest day of year

Beobachtung_Regenintensitaet_1961-2017 Zeitreihe
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Rainfall: river floods
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Rainfall: hourly

Statistischer Niederschlag (mm)
von 01.01.2001 05:50 UTC bis 01.01
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Wind Speed: severe storms
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Extreme Weather
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Extreme Weather: Impacts for Deutsche Bahn

Sturm-bedingte Storfalle

2005-2015

Hitze bedingte Stérfalle

2005-2015

Niede:

rachlag-bedingte Storfalle

Schnee-bedingte Storfal

2005-2015

2005-2015

Deutsche Bahn: Interruptions
2005-2015
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Extreme Weather: heat

Hitze-bedingte Storfalle
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Extreme Weather: rain

Niederschlag-bedingte Storfalle

Storfalle [%] durch Starkregen
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2013: 200% more train interruptions in South and South-East ‘




Extreme Weather: storms

Sturm-bedingte Storfalle

Storfalle [%] durch Sturm
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Extreme Weather

s Hitzetage (>30°C) 0 Schnee/Eis (>15cm)
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Extreme Weather
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Extreme Weather
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Sturm .
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23.4%
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\ 1961-2016: categories of extreme weather - observed evolution

Heat & Heavy Rain: 33.8% (1961-1990) 54.9% (1987-2016)
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Weather Patterns
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 ~ | categorical data: shapes of the circulation over Europe




Weather Patterns: changes
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3. Projections
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Historical Simulations
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Germany in Numbers: 2071-2100 vs. 1971-2000
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more heat, more intense rain, more drought, less frost
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Flood Risks: Danube

100-year flood in 2020-2049 under RCP-8.5 RCP85
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Crop Failure
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4. Climate Impacts Online

KLIMAFOLGEN .
ber das Portal  Bildy
AW Gber das Portal  Bildun

Herzlich Willkommen bei Klimafolgen Online

In diesem Portal werden magliche Folgen des Klimawandels in Deutschland
bis auf Landkreisebene fiir die Sektoren Klima, Land- und Forstwirtschaft,
Wasser, Energie, Tourismus und Gesundheit veranschaulicht. Weiterfiihrend
haben Sie die Moglichkeit, Zugang zu Bildungsmaterialien und
Hintergrundinformationen zu erhalten. Viel SpaB beim Entdecken!

Klima Landwirtschaft

Veranschaulicht die Verteilungen Veranschaulicht Parameter der
wichtiger Kimatischer GraBer Lebensmittel- und Biomasseprodukt

Forst Wasser
Veranschaulicht Parameter der Veranschalicht Parameter des
Forstwirtschaft und Waldvegetation, Wasserkreislaufs

Energie Gesundheit
Veranschaulicht Beispiele erneuerbarer Veranschaulicht Parameter des
energien Gesundheitswesens.

Tourismus

Veranschaulicht Parameter des
Tourismus,

climate services across sectors for decision makers & public %
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summer days & fire risk (cat5)

: B . R [ & o Y B
2 ¢ " 2 i
o~ 7 J - J .- V o
8 : w 8 1 - < M
] ) b ) 5 ) b
: e y £/ ; s/ e
o % o . s % e
¥ ¢ Y ( kS C Y
\ 1 N ;i - % N Y
4 . } S : A -
. 7 RIS . :
/ { j £
{ : i { < / < {
o o) i SORGIS, J° SO0 / LR )
£ = [ o

observed and simulated climate and climate impact indicators (1901-2100)




3.

Climate and Mobility
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climate and mobility network: assessment of airports
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flight connections weighted by departure and arrival temperature: climate bridges




Assessment of Airports

Frankfurt (FRA)
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http://www.pik-potsdam.de/~peterh/hyfly/table.html

Thank You for Your Attention!
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