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A simple message – the world is warming

Image citation: Ed Hawkins, University of Reading,  https://showyourstripes.info/
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A simple message – the world is warming

Image citation: Ed Hawkins, University of Reading,  https://showyourstripes.info/
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Svante
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Climate
change as
attention

management
problem
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IPCC Plenary AR5
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The IPCC
• Scientific body set up by WMO and UNEP
• Periodic Assessment Reports (AR6 in 2022)
• Hundreds of Scientists involved as Authors 

and Reviewers 
• Does not conduct own research, but 

assesses the latest scientific, technical and 
socio-economic literature 

• Elaborate Expert and Government Review
• Main findings summarized in “Summary for 

Policy Makers”
• Nobel Peace Price 2007 together with A. 

Gore
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WGI: The Physical Science Basis of Climate Change



WGI: The Physical Science Basis of Climate Change

Image citation: IPCC, Climate Change 2021: The Physical Science Basis. Figure SPM.1
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JTH 17-07-2001 12 COP6bis/SBSTA

The Greenhouse Effect

Solar radiation

Long-wave radiation
“Infrared”
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Energy Systems Analysis
Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)
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Energy balance and carbon cycle

• Natural earth systems absorb 
emitted carbon

- 45% remains in the atmosphere
- 25% absorbed by trees, 

vegetation, etc.
- 30% absorbed by ocean

Image citation:https://gml.noaa.gov/outreach/behind_the_scenes/gases.html
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Global Carbon Cycle
1990s

Atmospheric increase = industrial emissions
+ net land-use emissions
– ocean uptake – residual (missing sink)

3.3 (±0.2) = 5.5 (±0.5) + 1.1(0–2.8) 
– 2.0(±0.8) – 1.3(0–3.3)
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Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)

Change of Radiative Forcing



Atmospheric CO2 Concentration

Source: Steffen, 2004



Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)



CO2 today

Business as Usual, in 2100



GHG 
Concentrations 

over the last 
10000 years

Source:
IPCC-AR4, 2007



INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)

Variations of the Earth’s Surface 
Temperature

for the past 1000 years





Sea Ice content



31



Energy Systems Analysis

EU Regional 
Climate Variability:
Observations (b)

modeled for 
present (c)

and future (d)
conditions.

Note 2003 heat 
wave being far 
outside both 

observational and 
model range.

IPCC uncertainty 
terminology 

(adopted from 
Schneider and 

Moss) :
<1% probability 
=“exceptionally 

unlikely” (but 2003 
happened)

Source: IPCC-AR4



Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)
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INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)
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Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC) 35
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WGII: Impacts Adaptation and Vulnerability



INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)

Potential Impacts of Climate Change 



Energy Systems Analysis
Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)
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WGII: Impacts Adaptation and Vulnerability

Image citation: IPCC, 2022: Climate Change 2022: Impacts, Adaptation, and Vulnerability. Contributions of WG1 to AR6. Figure SPM3.
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3.0C
5.5B

Impacts disproportionately affect world’s poorest

Stresses magnify across multiple sectors by 2050
• Land use and agricultural production
• Energy production & 

consumption
• Water stress and drought 

Image citation: Byers et al 2018, IPCC 2018, Nature, 2019
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https://www.nature.com/immersive/d41586-019-02711-4/index.html
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Some Impacts Appear Unavoidable
(even under most stringent mitigation)

• Coral bleaching
• Species range shift
• Drought risk and water scarcity 

(Mediterranean, and particularly in the dry 
tropics and subtropics)

• Risk of wildfire
• Coastal damage from floods combined 

with sea level rise



Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)
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WGIII: Mitigation of Climate Change



Source: INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)
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Energy balance and carbon cycle

A fundamental emergent outcome of climate science is the linear relation between 
cumulative CO2 and warming – the Transient Climate Response to Emissions (TCRE)

Image citation: IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contributions of 
WG1 to AR6.



A single, fundamental challenge:
transitioning energy production and consumption away 
from fossil fuels

Image citation Friedlingstein et al 2021; Global Carbon Project 2021
Image citation: IPCC, 2018: Global warming of 1.5°C. Figure 2.5(a).48

https://essd.copernicus.org/preprints/essd-2021-386/
http://www.globalcarbonproject.org/carbonbudget/
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Global Carbon Budget

Source: IPCC AR5
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Carbon Emissions and Atmospheric Increase



Anatomy of a 1.5°C emission pathways

Slides courtesy of Climate Analytics, do not reproduce without explicit permission51



Slides courtesy of Climate Analytics, do not reproduce without explicit permission

Anatomy of a 1.5°C emission pathways

52



CO2 EMISSIONS FROM AFOLU

Slides courtesy of Climate Analytics, do not reproduce without explicit permission

Anatomy of a 1.5°C emission pathways
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e.g
.

CDR FROM AFOLU

Slides courtesy of Climate Analytics, do not reproduce without explicit permission

Anatomy of a 1.5°C emission pathways
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GHG EMISSIONS 
REACH NET-ZERO 
AROUND 2070

Slides courtesy of Climate Analytics, do not reproduce without explicit permission

Anatomy of a 1.5°C emission pathways
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Carbon Dioxide Removal (CDR)

CDR methods capture CO2 from the atmosphere (Principle 1) and durably store it
(Principle 2). They must be additional to natural processes (Principle 3).

Source: Zero Emissions Platform (2020) 

gidden@iiasa.ac.at / @mattgidden

https://www.stateofcdr.org/

https://www.stateofcdr.org/


Many CDR methods

Conventional CDR on land Novel CDR

gidden@iiasa.ac.at / @mattgidden

https://www.stateofcdr.org/

https://www.stateofcdr.org/


INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC)

Integrated Assessment Framework
IPCC 2001
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The Conference of Parties to the UNFCCC

• COP27 in Sharm El-Sheikh was billed as the ‘Implementation COP’
• Holds most Glasgow mitigation language, but adds ‘low-emission energy’ (gas?)
• Loss and Damage fund established
• Bridgetown Agenda for MDB reform strongly supported 
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Latest science and latest action

“SPM B.1.2. Climate change has caused substantial damages, and increasingly irreversible losses, in terrestrial,
freshwater and coastal and open ocean marine ecosystems (high confidence). The extent and magnitude of climate
change impacts are larger than estimated in previous assessments (high confidence). Widespread deterioration of
ecosystem structure and function, resilience and natural adaptive capacity, as well as shifts in seasonal timing have
occurred due to climate change (high confidence), with adverse socioeconomic consequences (high confidence).
Approximately half of the species assessed globally have shifted polewards or, on land, also to higher elevations
(very high confidence). Hundreds of local losses of species have been driven by increases in the magnitude of heat
extremes (high confidence), as well as mass mortality events on land and in the ocean (very high confidence) and
loss of kelp forests (high confidence). Some losses are already irreversible, such as the first species extinctions driven
by climate change (medium confidence). Other impacts are approaching irreversibility such as the impacts of
hydrological changes resulting from the retreat of glaciers, or the changes in some mountain (medium confidence)
and Arctic ecosystems driven by permafrost thaw (high confidence).”

Image citation: IPCC, March 2022, Climate Change 2022 Impacts, Adaptation, and Vulnerability
Image citation: Climate Action Tracker, November 2022

COP26 final battle: “Phase out down coal”
COP27 battle: “Phase down fossil fuel coal”

https://www.ipcc.ch/report/sixth-assessment-report-working-group-ii/
https://climateactiontracker.org/press/dash-for-gas-a-serious-threat-to-the-paris-agreements-warming-limit/
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