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Weather versus climatglimatein change?

A Weather = current state of the atmosphere Can be experienced directly by
everyone

A Weather (Witterung) = prevailing weather patterns over several days up to a
season

A Climate = the state of the climate system over long periods of time (from
decades to geological timescales). Described by state variables (air pressure, air
temperature, humidity, wind, soil moisture, ocean salinity, etc.) and flux variables
(radiation, evaporation, precipitation, etc.)

A Climate change = change in the Earth's climate

A Climate protection = measures to reduce greenhouse gas emissions (CO2,
methane, etc.)

A Climate change adaptation = measures to manage the unavoidable
consequences of climate change (present and future)



bserved climate change over the last 2023
ears
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With every increment of global warming, changes get larger
in regional mean temperature, precipitation and soil moisture

(a) Annual mean temperature change (°C)

at 1°C global warming
Observed change per 1°C global warming Simulated change at 1°C global warming

Warming at 1°C affects all continents and
is generally larger over land than over the
oceans in both observations and models.
Across most regions, observed and
simulated patterns are consistent.

(b) Annual mean temperature change (°C) Across warming levels, land areas warm more than ocean areas, and the
relative to 1850-1900 Arctic and Antarctica warm more than the tropics.
Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming
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(c) Annual mean precipitation change (%)

relative to 1850-1200

Simulated change at 1.5°C global warming

Relatively small absolute changes
may appear as large % changes in
regions with dry baseline conditions

Precipitation is projected to increase over high latitudes, the equatorial
Pacific and parts of the monsoon regions, but decrease over parts of the
subtropics and in limited areas of the tropics.

Simulated change at 2°C global warming
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(d) Annual mean total column soil
moisture change (standard deviation)

Simulated change at 1.5°C global warming

Relatively small absolute changes
may appear large when expressed
in units of standard deviation in dry
regions with little interannual
variability in baseline conditions
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Simulated change at 4°C global warming
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Across warming levels, changes in soil moisture largely follow changes in
precipitation but also show some differences due to the influence of

evapotranspiration.

Simulated change at 2°C global warming
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With each
additional degree
of air
temperature, the
atmosphere can
hold about 7%
more water
vapor!



Climate scenarios depending on the
ambition of climate protection
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With unchecked CO2 emissions (RCP8.5): approx. +8C by 2100. With a
very ambitious climate protection policy (RCP2.6): approx. +2°C.
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UN-Climate Goals COP 21 Paris 2015

Paris Agreement
A 197 UNFCC Parties .0, it s

A Decision of December 12, 20&Effective from 202097 UNFCC
Vertragsparteien

A Beschluss 12.12.2015Wirkung ab 2020

Priorities:

A Limiting global warming to below 2 degrees Celsitis5 degrees
Celsius target |

A Net zero emissions in the second half of the century

A Increasing adaptive capacity

A Financial flows must be geared towards decarbonization 25§
A LOSS and Damage Fund Mift; UI;I:D S‘yé Nj- f & ScKHnBni dhyNR . I| qtu SYYAYyAaidSNI CNI

Fotonachweis: https://www.un.org/sustainabledevelopment/blog/2015/12fahiefhails

A Support for developing countries (climate finance, teChNoIOQY  newcimatsehangesgreomentssmonimentattiomoh
transfer, capacity building)

A Reporting requirements

_SECRET
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Das Paris Agreement — Was leitet sich davon ab?

Fiir Staaten UND Unternehmen

COP21- CMPT1

PARIS 2015

UM CLIMATE CHAMGE COMFERENCE

P

P

EU Osterreich
Green Deal & EU-Klimaziele Osterreichische Klimaziele
+ Klimaneutralitat 2050 + Klimaneutralitat 2040
1,5 Grad + -55% THG bis 2030 (Fit455) + -48% THG bis 2030 (non-ETS)
+ Samtl. darunter liegende RL + Samtl. darunter liegende
und Verordnungen Gesetze und Verordnungen

Sustainable Finance Package
+ Taxonomie

§ Planungsorientierung = Ausrichtung an Zielen des Paris Agreement / 18

@ VERBUND AG, www verbund.com

21.c Green Finance Agenda

NDCs = Natio rminedContributions
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Styria's Climate and Energy 2030 PLUS
|
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The basic structure of the KESS2030PLUS

Total energy consumption

GESAMTENERGIE-

VERBRAUGH

Greenhouse gas
emissions EMISSIONEN

ANTEI Share of renewable

ERNEUERBARER energies
ENERGIEN

TREIBHAUSGAS-

5

Resilience and i ANTEIL .
. FAHIGKEIT/ Share of renewable electricit
security of e DER KESS 2030 il it y

supply SICHERHEIT STROM

_ KLIMAWANDEL- KLIMANEUTRALE Climate-neutral
Climate change ANPASSUNG VERWALTUNG administration

adaptation
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nhouse gas emissions »
energy consumption »
of renewable energies m)

of renewable electricity »
te change adaptation »
ience and security of supr»

teneutral administration »

ZIELE DER KESS 2030 [/ 2030 2040 2050

-43 % KLIMA- KLIMA-
NEUTRAL ~ NEUTRAL

-Bb‘ % -88 %

i -24% -34%

Die Steiermark bestmoglich an die
zukUnftigen klimatischen Bedingungen
anpassen, um die Folgen der Klimakrise
zu vermindern und Chancen zu nutzen

Sicherheit und Leistbarkeit der Energie-
versorgung fur die Steiermark gewdhrleisten

Das Amt der Steiermarkischen
Landesregierung ab dem Jahr 2030
klimaneutral kilanzieren (KLIM2030)
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Climate development in Styria
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Climate Review Styria 2024

AWith an average temperature of 86 (variance +3.GD2, 2024
was by far the warmest year in Styria's recorded history.

ABeginning with the winter of 2023/2024, Styria experienced [l
three consecutive recorireaking warm seasons. b

A After the extremely mild period from early February to mid §F &
April and the associated advanced plant'development, a cold== 4
Incursion in the second half of April caused major damage to K

fruit and wine growing.

AThe summer heat, combined with the relative lack of
Prem itation, caused significant damage to agriculture and
orestry. °

AlIn September, the Mediterranean low pressure systémeitt"
caused extensive damage through storms and heavy rain.

A eYtEAYIFAGFr{(GdzA0 SNAOKG mMAaiGdSNNBAOK HAaunX YEAYFENNO{ofAOl {dGSASNNIN]Z INBID ///! HAHP
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Development of air temperature in Styria
ceeqtfkpi "vg" AnMU37

Alncrease of 4°C by the end of the century

Vergangene und simulierte Entwicklung der mittleren Lufttemperatur

Anderungen zum Mittel 1971-2000
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1961 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2021-2050 2071-2100
s P e — Median, Bandbreite und Experten-
Jahreswerte Mittel 1971-2000 Referenz zur Periode 1971-2000  Jahreswerte meinung basierend auf den Szenarien
der Klimamodelle ~ RCP45 RCP8.5  RCP4.5 und RCP8.5

(dargestellt 1961-2010) mit Schwankungsbreite mit Schwankungsbreite
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Long-term development of annual air temperature
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Abbildung 9: Langfristige Entwicklung der Jahreswerte der Lufttemperatur global und in Graz von 1880 bis 2024.
Dargestellt sind Abweichungen von den jeweiligen Mittelwerten des Bezugszeitraumes 1961-1990.
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4 degrees Celsius by the end of the century

1971¢ 2000 2021¢ 2050 2071-2100

1971-2000 St LTSI 2021-2050 | RCP8.5

@ 6,9°C fiir das gesamte Bundesland +°'(f @ +1,4°C fiir das gesamte Bundesland

Simulierte
Simulierte Te turand rcl
[Cl M PO 0 w05 w1 s 2 25 43 435 44 s s

CCl il N Temperaturanderung " T o .5 +) +i5 +2 425 +3 435 +4 45 +5
Temperatur * = 0"y 4 6 8 10 12 14

Beobachtete
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Development of hot days

Aktuelles Klima (1981-2010) Zukiinftiges Klima (2071-2100)  oa5els freomsie
ng"]] geringe Anstrengungen
) s im Klimaschutz (RCP8.5) _
Mittel: 3.8 Tage - Mittel: 20.3 Tage
Min: 0.0 Tage 10-20 Min: 0.0 Tage
Max: 16.7 Tage I 20-30 Max: 53.1 Tage

A A

N
Skatorberechruang und GIS-Besebeitung .
Onpversbt o Bdenlshus Wi, it Meteorclogi Alle Daten und Informationen Aktivitatsfelder —
meteoralagie@hoku.ac.at sind unter !
Datenquelien data.ccca.ac.at/climamap o
frei verfiigbar!

Spartacus (ZAMG, Hiebl et al. 2015) | Gpard (ZAMG, Hofstatter et al. 2016)
OK515 (Uni Graz, Wegener Center, Leuprecht et al. 2016)

Deslon www.clima-map.com
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Development of precipitation

Aktuelles Klima (1981-2010)

Imim) Mittel: 1092 mm
<= BOO Min: 699 mm
800 - 900 Max: 2293 mm
900 - 1000
1000 - 1100

1100 - 1200
1200 - 1500

Zukiinftiges Klima (2071-2100) 5%t inamsie

meni] geringe Anstrengungen )
Mittel: 1144 mm
om0 im Klimaschutz (RCP8.5) Min: 746 mm
800 - 900 Max: 2451 mm
200 - 1000
1000 - 1100

1100 - 1200
1200 - 1500

= 1500

X

Feldbach

A 0 25 50 km A

0 25 50 km

Indikatorberechnung und GIS-Baarbeitung
Benedikt Bacsi, Johannes Laimighofer

Universitit fiir Bodenkultur Wien, Institut fiir Meteorologie Alle Daten und Informationen

Aktivitatsfelder

meteorologie@boky.ac.at sind unter
data.ccca.ac

Datenquelien a.ac.at/climamap

Spartacus (ZAMG, Hiebl et al. 2015) | Gpard (ZAMG, Hofstatter et al. 2016) frei verfugbar!

OKS515 (Uni Graz, Wegener Center, Leuprecht et al. 2016)

r—- www.clima-map.com
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aa
models 196%1990 vs. 20742100 (Fischer anfl O K201N). Source: ZAMG
1961-1990 2071-2100




Anomalies and extremes in surface air temperature in 2024
Data: ERA5 (1979-2024) - Reference period: 1991-2020 - Credit: C3S/ECMWF

Coolest Much cooler Cooler Near Warmer Much warmer ~ Warmest
than average  than average average than average than average

PROGRAMME OF ( 5 (/-f\ Cimate oy
THE EUROPEAN UNION OPErNICUS b ovmesove wesiaToRy Qg ECMWF
Europe’s eyes on Earth




YearI\2/ average number of heatwave days (days with a maximum temgerature of ovecgp

00Z;2011 (:§, 20122021 (b); and yearly average Rrem itation 202011 (c) and 2012021

d). Source; Own calculation based on data from the Meteorological Database of the Hungarian
eteorological Service

(b) Heat days (Tmax > 30 °C) -
| Case studies 2012-2021 »
5 or less o '
5.1-10
10.1-15
B 15.1-20
| ]20.1-25
L ]25.1-30

130.1-35
35.1-40
40.1-45

[ ]45.1-50
More than 50 (d) Precipitation
2012-2021

(a) Heat days (Tmax > 30 °Clgr
2002-2011 ol

(c¢) Precipitation
2002-2011

Case studies

550 mm or less
550.1-600 mm
600.1-650 mm

650.1-700 mm
700.1-750 mm
More than 750 mm




The consequences of climate change In

New plants

Extreme weather events

M = 1:800.000

Tem=gkm .\M

Diseases
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AThe average air temperature will increase by 4 degrees
Celsius by 2100.

APrecipitation will increase by approximately 24% in winter.

AThe number of frost days will be halved from 146 to 73
days per year by 2100.

AHot and summer da]ys will increase significantly. Example:
Leibnitz: Increase of +36 hot days and +48 summer days.

ACooling degree days will increase by 160%.




Precautionary check for natural hazards in
climate change

gy

'. TN
~~Vorsorgecheck®g
im Klig

Mag. phil: Distsar Kopf, Quelle-Stiidig
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Precautionary check for natural hazards in
climate change

Naturgefahrenchecks in steirischen Gemeinden

V Over 100 natural hazard
checks already
conducted in Styria

V Free for municipalities
from 20182019

V From 2020,
municipalities will
O2Yy GNRAROGdzI S ¢

V 30 municipalities per
year

V Two auditors
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4 areasof prevention

IDENTIFIZIERUNG KRITISCHER HANDLUNGSBEREICHE | ycantification of critical areas of

action:
()
// Klima o £
Wande) = S - . U Areabased prevention
B O o X o o » In welchen Bereichen . i )
X O ol S D o wurden die U Construction prevention
i Klima R 2l 29 7 Vorsorgeziele bereits U Behavioral prevention
Wange SSHCSHS5HE 5 R . P!
£> SH=> 2l | > Wobesteht noch U Risk prevention
/l 0 = Handlungsbedarf?
L @
/ K”l‘nawande’ >

In which areas have the
prevention goals already been
achieved?

Gefahrdungsprofil

© Umweltbundesamt GmbH
Identifizierung kritischer Handlungsbereiche im Rahmen des Vorsorgechecks Naturgefahren — \where is there a need for action?

im Klimawandel
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Precautionary check for natural hazards in
climate change

Klimawandel-
anpassung

im Steirischen Zentralraum

A Answers to the question: "How well prepared are we?"

o

Intensification of internal communication and coordination processes

o

Comprehensive, structured discourse on natural hazards under the guidance of
external auditors - o —

Visualization of existing hazard knowledge and preparedness capacity =~ === . & - R~

Joint consideration of all natural hazards relevant to the community

Familiarization with good practice examples

o To To o

References to further information sources and external experts
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Final report and presentation of resuits

A Results are incorporated into a report

A Result of the evaluation in the form of a donut chart

A Summary of the current status

A Recommendation for further stept A SUG SyBerichff SA Y Sy

A Ergebnis der Auswertung in Form eifisgdiagramms

A Zusammenfassundes IstStands

A Empfehlungweiterer Schritte




