TERMINE WS 2026/2027 ALLG.ZIRK.

Nr. KW Termin Dozentin Kommentar

2 43 22.10.26 HKL 08:30 — 10:00 Uhr: VL1 Intro Klimasystem; kein Seminar
3 44 29.10.26 HKL 08:30— 10:00 Uhr Seminareinfiihrung
4 45 5.11.26 HKL 08:30 — 10:00 Uhr: VL2 Klimavariabilitdt; kein Seminar
5 46 12.11.26 HKL 08:30 — 10:00 Uhr: VL3 Palaoklim. + Geogr. Klim.; kein Seminar
6 47 19.11.26 HKL 08:30 —10:00 Uhr: VL4 Sonnenphys. + Strahlungsbudget; kein Seminar
/7 48 26.11.26 HKL 08:30 — 10:00 Uhr: VL5 Globale Zirk.systeme, NAO, ENSO; kein Seminar
1.12.2026 Colloq. 15-16 h, Bjerknes-HS: The upcoming EIl Nifio event
8 49 3.12.26 HKL 08:30 — 10:00 : VL6 Kryosphare; kein Seminar
9 50 10.12.26 HKL 08:30 — 10:00 : VL7 Ozeane + VL8 Hydrosphare; kein Seminar
10 51 17.12.26 HKL 08:30 — 10:00 : VL9 History of Climate Science; kein Seminar
11 1 07.01.27 HKL Seminar
12 2 14.01.27 HKL Seminar
13 3 21.01.27 HKL Seminar
14 4 28.01.27 HKL Seminar
15 5 04.02.27 HKL Ausweichtermin (falls vorheriger Ausfall wg. Krankheit 0.3.)
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Seminar WP2 Allgemeine Zirkulation (B.Sc)

IPCC 6" Assesment Report (AR)

ipcc

climate change

Climate Change 2021

The Physical Science Basis

Working Group | contribution to the
Sixth Assessment Report of the
Intergovernmental Panel on Climate Change

https://www.ipcc.ch /report/ar6/wgl
https://www.ipcc.ch/
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Einleitung

IDCC -

[PCC = Intergovernmental RCovEL P o
. C IMmate C ange
Panel on Climate Change

*seit 1988 als zwischenstaatl. Institution vom
Umweltprogramm der Vereinten Nationen (UNEP)
und Weltorganistion fiir Meteorologie (WMO)
gegriundet

— wissenschaftl. Grundlage fir Politiker um Risiken
des menschenverursachten Klimawandels zu beurteilen

UNIVERSITAT inzZi i
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Einleitung

IDCC -

Ll 8LL1 e

e Zusammenstellung aktueller Forschungsergebmsse
— Assessment Report (AR) = Sachstandsbericht

* verschiedene Arbeitsgruppen bearbeiten
unterschiedliche Schwerpunkte (Klimasystem, sozio-
okonomische und okologische Systeme, Mafdnahmen
zur Eindammung des Klimawandels)

* bisher erschienen: FAR (1990), SAR (1995), TAR
(2001), AR4 (2007), AR5 (2013/2014), SR1.5
(2018), sowie aktuell AR6 (2021/2022)

UNIVERSITAT ipzi i
EIP2IG Leipzig Institute for Meteorology 5




Grundlage des ARG

e Zusammenstellung aktueller Stand der Forschung
* offenes Konzept — kritischer wissenschaftlicher Prozess

* einzelne Kapitel werden erstellt von
Hauptkoordinationsautorenlnnen, fihrenden Autorenlnnen,
beitragenden Autorenlnnen, Review Editorenlnnen

e einfache, klar verstandliche Schreibweise

UNIVERSITAT ipzi i
EIP2IG Leipzig Institute for Meteorology



Grundlage des ARG

14,000 scientific publications assessed

4
mAuthor Team g’ Review Process

234 authors from 65 countries 78,000+ review comments

28% women, 72% men

46 countries commented on Final

63 % first-time IPCC authors Government Distribution

UNIVERSITAT i :
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Grundlage des ARG

IV"LDIEOE

PUETSE R

Climate Change 2021

The Paysical Science Basis

Aufgrund der Corona-Pandemie kam es vermehrt zu Verzogerungen
Review-Prozess fand in zahlreichen Online-Meetings in verschiedenen
Zeitzonen statt

Veroffentlichung: 6 August 2021

Citation Full report

IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group | to the
Sixth Assessment Report of the Intergovernmental Panel on Climate Change [Masson-Delmotte, V., P. Zhai,
A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M.I. Gomis, M. Huang, K.
Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T. Waterfield, O. Yelekg¢i, R. Yu, and B. Zhou (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 2391 pp.
doi:10.1017/9781009157896.
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Grundlage des ARG

Recent changes in the climate
are widespread, rapid, and
Intensifying, and
unprecedented in thousands
of years.

ipcc

INTERGOVERNMENTAL PANEL ON ClimaTe changée wmo UNEP
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Grundlage des ARG

Human influence has warmed the climate at a rate that is
unprecedented in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

OC OC
20 20

Warming is unprecedented
in more than 2000 years

g [E ' 15
Warmest multi-century \ observed
period in more than ‘ I simulated
. simula
- 1.0 1.0 Joa0n e human &
observed natural
0.5
- 0.2 simulated
natural only
0.0 (solar &
volcanic)
reconstructed
-0.5 -05
-1 e M 1
1 500 1000 1500 1850 2020 1850 1900 1950 2000 2020
UNIVERSITAT Leipzig Institute for Meteorol
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Grundlage des ARG

Observed warming
Is driven by emissions
from human
activities, with
greenhouse gas
warming partly
masked by aerosol
cooling

Observed warming
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2.0

warming
[ 0.0 |
cooling

-0.5

-1.0

Total human influence
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Grundlage des ARG

Observed warming
Is driven by emissions
from human
activities, with
greenhouse gas
warming partly
masked by aerosol
cooling
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Grundlage des ARG

oC °C

20 2.0

. 1.5 1.5

Observed warming
is driven by emissions 10 1.0
from human
activities, with

0.5 0.5
greenhouse gas
warming partly l warming
masked by aerosol 00 *°" @ cooling
cooling

-0.5 -0.5

-1.0 _ -1.0

Pollution particles (aerosols)
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Grundlage des ARG

OC oC
2.0 2.0
. 1.5 1.5
Observed warming
Is driven by emissions . o
from human
activities, with
0.5 0.5
greenhouse gas
warming partly warming
masked by aerosol 0.0 | 00 o ooling
cooling
-0.5 -0.5
-1.0 _ -1.0

Internal variability
Natural variabilty
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Grundlage des ARG

For example...

co, Sea level Arctic seaice Glaciers
concentration rise area retreat

Highest Fastest rates Lowest level Unprecedented
in at least in at least in at least in at least
2 million years 3000 years 1000 years 2000 years

UNIVERSITAT ipzi -
FIPZIG Leipzig Institute for Meteorology 16



Grundlage des ARG
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Extreme heat
More frequent

More intense

For example...extreme
weather events

Heavy rainfall

More frequent

More intense

Increase in some
regions

Fire weather

More frequent

3 oy .

Ocean

Warming
Acidifying
Losing oxygen

UNIVERSITAT
LEIPZIG
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Grundlage des ARG

Unless there are immediate,
rapid, and large-scale
reductions in greenhouse gas
emissions, limiting warming to
1.5°C will be beyond reach.

ipcc

INTERGOVERNMENTAL PANEL on ClimaTe chanee wro UNEP

UNIVERSITAT . _
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Grundlage des ARG

Future emissions cause future additional warming

%L
> Very high CO, emissions
4 High CO, emissions
3 — CO, emissions
2 Low CO, emissions
1 Very low CO, emissions
0
1
1950 2000 2050 2100
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Grundlage des ARG

Future emissions cause future additional warming

5 &
> Very high CO, emissions
4 High CO, emissions
2 — CO, emissions
2 Low CO, emissions

1.5°C 1 ‘—w/\/\// Very low CO, emissions

0
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Grundlage des ARG

Future emissions cause future additional warming

°C
5
4
3 i CO, emissions
2 - — OW CO, emissions
1 .—WA/\/_/ Very low CO, emissions
0
1
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Grundlage des ARG

With every additional amount of global warming, changes
get larger.

Simulated changes...

O 05 1 15 2 25 3 35 4 45 5 55 6 65 7 >

Change (°C)

Warmer

UNIVERSITAT ipzi -
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Grundlage des ARG

With every additional amount of global warming, changes
get larger.

| \ at 1.5°C
at 20

Extreme rainfall intensifies by 7% for each additional 1°C

UNIVERSITAT o .
LEIPZIG Leipzig Institute for Meteorology
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Grundlage des ARG

It is indisputable that human
activities are causing climate
change, making extreme climate
events, including heat waves,
heavy rainfall, and droughts,
more frequent and severe.

iDCC @ &

INTERGOVERNMENTAL PANEL ON ClimaTe change wro UNEP

UNIVERSITAT inzi i
(EIPZIG Leipzig Institute for Meteorology




Grundlage des ARG

Human influence, main
driver of...

+ ...Hot extremes, which have become more
frequent and more intense

Photo Credit: Chris JL / flickr

UNIVERSITAT ipzi '
UNIVET Leipzig Institute for Meteorology 25



Grundlage des ARG

Human influence, main
driver of...

* ...Hot extremes, which have become more
frequent and more intense

« ...0cean warming since the 1970s, and
ocean acidification.

UNIVERSITAT ipzi i
(EIPZIG Leipzig Institute for Meteorology 26



Grundlage des ARG

Human influence, main
driver of...

« ...Hot extremes, which have become more
frequent and more intense

« ...ocean warming since the 1970s, and
ocean acidification.

« ...changes we see in the frozen areas of
the planet:

—> global retreat of glaciers since the 1990

Photo Credit: Kenneth Mankoff

UNIVERSITAT ipzi -
FIPZIG Leipzig Institute for Meteorology 7



Grundlage des ARG

Human influence, main
driver of...

+ ...Hot extremes, which have become more
frequent and more intense

* ...0cean warming since the 1970s, and
ocean acidification.

« ...changes we see in the frozen areas of
the planet:

—> global retreat of glaciers since the 1990s
—> 40% decrease in Arctic sea ice since 1979

—> decrease in spring snow cover since the
1950s.

-

- _Photo Credit: Andy Mahoney

UNIVERSITAT ipzi i
FIPZIG Leipzig Institute for Meteorology o8



Grundlage des ARG

Climate change is already
affecting every region on Earth,
In multiple ways.

The changes we experience will
Increase with further warming.

ipcc

INTERGOVERNMENTAL PANEL on ClimaTe changée wro UNEP

UNIVERSITAT inzi i
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Grundlage des ARG

New regional information

R = = = » Inform decisions
fﬁ/ related to risk
management and

" (KN o adaptation
58 %

k s ] _
T\\/ K é {5 2~ | P Athird of our report is

| o S Q ; dedicated to regional

({.v/ : a0 climate information

D . e Tl - O
- ==
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Grundlage des ARG

Climatic impact-drivers

Heat Rain Snow Wind Coastal Other Open
& & & & ocean
cold drought ice oceanic

A climatic impact-driver could go over thresholds known to
lead to severe consequences for people, agriculture, or

Threshold

UNIVERSITAT ipzi -
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Grundlage des ARG

Changes to the Water cycle

With warmer temperature

'Atmosphere

® Atmosphere can hold more water

Ocean

(o
N4

‘ More and faster evaporation

)

® Heavier precipitation

'Frozen regions |

UNIVERSITAT ipzi -
FIPZIG Leipzig Institute for Meteorology 33




Grundlage des ARG

Changes to the Water cycle

hyllore global warming

Atmosphere

? Heavier rainfall
(Land

‘ Intensifying dry seasons and droughts

'Frozen regions

UNIVERSITAT ipzi -
FIPZIG Leipzig Institute for Meteorology 34




Grundlage des AR6

Interactive atlas

OUR POSSIBLE
CLIMATE

. FUTURES

- o

+3°C

+4°C

Precipitation

UNIVERSITAT ipzi -
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Grundlage des ARG

There’s no going back from some
changes in the climate system...

ipcc

INTERGOVERNMENTAL PANEL ON ClimaTe chaneée wro UNEP

UNIVERSITAT . _
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Grundlage des ARG

Ocean

Increasing

and ice sheets

Ocean temperature Greenland Ice Sheet Sea level

Melting Rising

UNIVERSITAT
LEIPZIG

Leipzig Institute for Meteorology
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Grundlage des ARG

...However, some changes could
be slowed and others could be
stopped by limiting warming.

INTERGOVERNMENTAL PANEL on ClimaTe change

UNIVERSITAT o _
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Grundlage des ARG

To limit global warming, strong,
rapid, and sustained reductions in
CO,, methane, and other
greenhouse gases are necessary.

This would not only reduce the

consequences of climate change
but also improve air quality.

INTERGOVERNMENTAL PANEL on ClimaTe change

UNIVERSITAT o _
LEIPZIG Leipzig Institute for Meteorology




Grundlage des ARG

The climate we experience
In the future depends on our
decisions now.

IpCC

INTERGOVERNMENTAL PANEL on ClimaTe chanée

UNIVERSITAT o _
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Definitionen im IPCC

(a) AR6 Reference Land and Ocean Regions (entire report)

_— ARO
(RAR- = Gic RAR .
—y NWN NEN NEU 1
P, %cs EEU| WsB ESB RFV
WNA |~ EN BCA -
MED w
NPO* _— CA [T EAS 7~ wPO
y SAH \ARPJ\ SAS
scaSA ARS\ HOB
< — WAF /| NEAE AN
EPO* 2| NsA —~ EAO CAFPEAF EI0 EPO
= S *
M
o < |< Ay SPO
SES SAO 2 g -~ CAU |EAU
SPO*
SAU™Y NZ
e S00
- J
WAN EAN
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Definitionen im IPCC

- Radiative forcing (RF):
= Mal3 der Nettodnderungen im Energiegleichgewicht in
Bezug auf externe Storungen (nattrlich und anthropogen)

- Effective radiative forcing (ERF):

= Anderung im abwértsgerichteten Nettofluf3 am TOA unter
Berticksichtigung von atmos. Temp, Wasserdampf, Wolken
und Bodenalbedo Anpassungen

UNIVERSITAT ipzi i
EIP2IG Leipzig Institute for Meteorology
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Shared socio-economic pathways (SSP)

Near term, 20212040 Mid-term, 2041-2060 Long term, 2081-2100
Scenario | Bestestimate | Very likely | Best estimate | Very likely | Best estimate | Very likely
O range (°C) °C) range (°C) 49 range (°C)
SSP1-1.9 1.5 12t0 1.7 1.6 1.2t02.0 1.4 1.0to 1.8
SSP1-2.6 1.5 12t0 1.8 1.7 1.3t02.2 1.8 1.3 t02.4
SSP2-4.5 1.5 12t0 1.8 2.0 1.6t02.5 2.7 2.1t03.5
SSP3-7.0 1.5 12t0 1.8 2.1 1.7t0 2.6 3.6 2.8t04.6
SSP5.8.5 1.6 13t0 1.9 2.4 1.9t0 3.0 44 3.3t05.7
SSP1-1.9: SSP1-2.6: : SSP3-7.0:
Erwarmung Erwarmung Erwarmung um Erwarmung um
halten auf unter 2°C; Null- 2.7°C; Hohepunkt  3°C; keine weitere
1.5°C; Null- CO2 CO2 Emissionen Klimapolitik,
CO2 Emissionen in 2030, danach besonders hohe
Emissionen in zweiten Halfte erfullen 2050 nur nicht-CO2
2050 des einige Lander Null- Emissionen und
Jahrhunderts CO2 Emissionen -  Aerosolemissionen
Ziel
Nachhaltig Mittelweg Ungleichheit

Zahlenwerte
bedeuten
Anderungen
im ERF in
W/m2 (nicht
Erwarumg in
°Cl)

SSP5-8.5:
Erwarmung um
4°C; keine
Klimapolitik,
besonders hohe
Emissionen aus
fossilen
Brennstoffen

Fossile
Brennstoffe

UNIVERSITAT
LEIPZIG

Leipzig Institute for Meteorology
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Definitionen im IPCC

p Observations
Experiments

@ 0 Theory
lips, Statistics

@; Models

v
2. Evaluate evidence

Type Quality
Quantity Consistency

and scientific agreement

v
3. Sufficient evidence and

agreement to evaluate
confidence?

—

°0

Step-by-step Prozess der Evaluierung und
Einschatzung der Sicherheit eines Beweises

Art, Quantitat, Qualitat, Konsistenz, und
wissensch. Ubereinstimmung werden
gepruft

Ausreichender Beweis und Ubereinstimmung
um Sicherheitslevel zu bestimmen?

Beurteilung des Beweises und Ubereinstimmung
- Limited evidence, high agreement, unequivocal

LEIPZIG

UNIVERSITAT Leipzig Institute for Meteorology
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Definitionen im IPCC

4 Evaluate confidence based on
evidence and agreement

Evidence (type, amount, quality, consistency) b

o—it— Statement of fact
Very high confidence
High confidence

Medium confidence
o—— Low confidence
o— Veery low confidence

5. Sufficient confidence and quantitative or

probabilistic evidence?

Einschatzung des Vertrauenslevels

Vertrauenslevel ausreichend und
quantitativ oder wahrscheinlich
ausreichend?

® ©

Beurteilung des Vertrauensbeweises
—> High confidence

UNIVERSITAT i :
LEIPZIG Leipzig Institute for Meteorology
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Definitionen im IPCC

> 6. Evaluate likelihood

Likelinood Ranges

Likelihood Outcome probability
Virtually certain 99-100%
Extremely likely gg}gg%
Very lkely %
Likely 66-100%

More likely than not  >50-100%
About as likely as nof  33-66%
Unlikely 0-33%
Very unlikely 0-10%
Extremely unilikely 0-5%
Exceptionally untkely 0-1%

UNIVERSITAT i :
LEIPZIG Leipzig Institute for Meteorology

Wahrscheinlichkeit beurteilen
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Definitionen im IPCC

Quantity Q

Quantity Q

Quantity Q

UNIVERSITAT
LEIPZIG

(a) Multi-model ensemble (MME)

One simulation of the time evolution of Q per model, with internal variabiliy

—— Model 1

—— Model 2
Model 3
(etc.)

--- Baseline

Time
(b) Initial condition ensemble (ICE)
Multiple simulations of Q from one model, differing by initial conditions only

—— Model 1
10 realizations

Time

(c) Perturbed parameter ensemble (PPE)
Systematic perturbation of parameter(s) affecting Q, within one model

Model 1
—— Parameter set 1
* —— Parameter set 2
—— Parameter set 3

Time

Leipzig Institute for Meteorology

Jedes Modell hat
eigene Umsetzung
eines Prozesses und
naturliche Variabilitat,
welche Q beeinflusst

Einige Umsetzungen
eines Modells
werden verglichen,
wobei sie sich nur
durch
Anfangsbedingungen
unterscheiden

Einige Parameter
eines Modells
werden
verglichen, die Q
beeinflussen 2>
Quantifizierung
des Einflusses
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Fortschritt im IPCC - Verwendung von mehr

Beobachtungsdaten

satellites

rockets r

' : radiosonde
ozone sonde

pilot baIIoons§

e, 2ircraft (chemistry)

International
Geophysical Year

-

aircraft
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T I T T T —— T
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First Year of Temperature Record
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»
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Number of satellite data sources used
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o
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o)
S

Atmospheric horizontal resolution (km)

Fortschritt im IPCC

Modellentwicklung (horizontale und vertikale Auflosung)

200 100 75 50 25 10
10 41 CMIP5: 37 models - 10
25 A - 25
50 1 Number of ® 0
754 models - 75
100 © 1 N - 100
O 2 o
O 3 '
o
O 4 @ C o o)
FD )
2004 O 5 080 e® - 200
Ok:
(@]
[e e}
300 A - 300
(]
200 100 75 50 25 10

Oceanic horizontal resolution (km)

(b)

Atmospheric horizontal resolution (km)

200 100 75 50 25 10
10 1 CMIP6 : 50 models g - 10
25 A : 12 models o é o[
50 1 Number of o
751 models e e o - 75
O 2 R
O 3 % )
O 4 oo © o
200{ O 5 R - 200
O s
(o]
) @
300 - - 300
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Oceanic horizontal resolution (km)
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Fortschritt im IPCC

FAQ 1.1: Do we understand climate change better than when the IPCC started?

Yes. Between 1990 and 2021, observations, models and climate understanding improved, while the dominant
role of human influence in global warming was confirmed.

Global Global Regional

Climate models
State of the art General circulation models Earth system High-resolution
models models
930
. . =00 o%%%. s &
Typical model resolution 500 km 5% %8¢ 100 km 25-50 km
X X
£
Major elements Circulating atmosphere and ocean B Circulating atmosphere and ocean
L - L
Radiative transfer O @  Radiative transfer
Land physics miatl 448 Land physics
~ ~
Seaice <> <> Seaice

UNIVERSITAT i :
LEIPZIG Leipzig Institute for Meteorology

® ® Atmospheric chemistry

o
‘ Land use/cover

Land and ocean biogeochemistry

‘ Aerosol and cloud interations



[PCC Beitrag zur Wissenschaft und Politik

FAR SAR TAR AR4 AR5  SR15 MR AR6
@ @ ® ® ® ® e o o o
IPCC - jointly UNFCCC Kyoto  Adaptation 2 °Climit Paris Agreement | SROCC | UNFCCC
established by Protocol : . SRCCL ! Global
WMO and UNEP : .| Stocktake

I
I
)
)
)
1 v oy S

CUMATE CHANGE 2014

Nobel Peace o
Prize P

2018 2019 2023
e © &
1970s-1980s 1990 2001 2013/2014 2016-2022
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Fragen ?
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| Fahrplan
T e s pocowe

1 Kapitel 2: Veranderungen des Klimasystems

2 Kapitel 3: Der menschliche Einfluss auf das Klimasystem |

3 Kapitel 3: Der menschliche Einfluss auf das Klimasystem Il

4 Kapitel 4: Das globale Klima der Zukunft: Szenarien-basierte Vorhersagen und Informationen in

der nahen Zukunft

5 Kapitel 5: Globaler Kohlenstoff und andere biogeochemische Kreislaufe und Feedbacks

6 Kapitel 6: Kurzlebige Klimatreiber

7 Kapitel 7: Energiebudget der Erde, Klima-Feedbacks und Klimasensibilitat

8 Kapitel 8: Wasserkreislaufanderungen

9 Kapitel 8: Wasserkreislaufanderungen Il

10 Kapitel 9: Ozean, Kryosphare und Meeresspiegelanderungen |

11 Kapitel 9: Ozean, Kryosphare und Meeresspiegelanderungen Il

12 Kapitel 10: Verbindungen von globalen zu regionalen Klimadanderungen

13 Kapitel 11: Wetter- und Klimaextreme in einem sich @ndernden Klima |

14 Kapitel 11: Wetter- und Klimaextreme in einem sich @ndernden Klima Il

15 Kapitel 12: Informationen des Klimawandels fiir regionalen Einfluss und fir Risikoeinschatzung
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Fahrplan

Bewertet wird je 1 Thema:
o 1 Vortrag a (max.) 25 Min + 5 Min Diskussion
Einfacher, verstandlicher Inhalt — “Verstehen”

Verwendung anderer Quellen ist erwtlinscht

Ziel: Lernen ein wissenschaftliches Paper zu lesen
(relativ verstandliches Englisch), zu verstehen und
einem Publikum zu erklaren

— ppX

s pdf - an heike.kalesse-los@uni-leipzig.de
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