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Greenhouse gases concentrations: new records

Carbon dioxide (CO2) Methane (CH4)

• Water vapour and CO2 are the 
major greenhouse gases, with 
CO2 the main driver of climate 
change.

• Concentrations are reaching 
highest levels for more than 
800 000 years

• Mostly due to human 
activities



CO2 over last 55 million years



Global surface temperature anomalies 1880-2015 

10 year averages

30 year averages

Annual averages

 2016 and 2020: warmest 
years since instrumental 
records are available

 Last 7 years warmest on 
record (more than 1.2°
warmer than in pre-industrial 
period)

 IPCC: “warming of climate 
system is unequivocal”.           
“Human influence on the 
climate system is clear”

No climate hiatus – No Climate pause !

Climate change: Temperature

(source: WMO)



Climate change : Oceans
• Oceans absorb about 93% of extra heat

Atmosphere: 2.3%

Continents: 2.1%

Glaciers and ice caps:
0.9%

Arctic sea ice: 0.8%

Greenland ice sheet: 0.2%

Antarctic ice sheet: 0.2%

• Sea-level rise
• Acidification
• Arctic ice melting
• Decrease in oxygen content



Sea level rise

• 1901-1990: 1.9 mm/yr
• 2003-2012: 2.9 mm/yr
• 2013-2022: 4.5 mm/yr

• Causes:
• thermal expansion
• Melting of land glaciers
• Others

• Impacts:
• Coastal erosion
• Intrusion of salted water
• Impact of storm surges 

and tsunamis
• …



Arctic sea ice

Trend 1979−2021
-13% per decade 

Arctic ice extent (Sept 2022)
(source: US-NSIDC)



Oceans acidification and CO2 absorption

pH drop of 0.1 unit 
since pre-industrial 

times

• Oceans have absorbed about 25% of all anthropogenic CO2
• Acidification: about 26% since pre-industrial time

• Rate unprecedented in last 300 million years
• Acidification will continue for centuries, even with zero CO2 emissions

• Acidification reduces capacity of oceans to absorb CO2



IPCC a unique process
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There is urgency

• Need for GHG emissions to peak 
by 2030, and to be zero equivalent 
by 2050-2070

• The decisions we take (or do not 
take) now will have consequences 
for centuries or millennia

• Cost of dealing with consequences 
of inaction will greatly exceed cost 
of action now

University of Cambridge  2013 



Paris Agreement (Dec 2015)-Key elements:

• Ambitious "binding" agreement ("well below 2°C")
• Mitigation: voluntary pledges to be reviewed (up) 

every 5 years 
• Transparency and reporting on national progress
• Adaptation: supported by financial mechanisms 

and technology transfers
• Funding with a new goal of USD 100 billion (floor) 

per year, taking into account needs and priorities of 
developing countries

• Need for climate services
• Loss and damage mechanism
• Involvement of all actors



2020 2021: COP 26 Glasgow
• Delayed by one year due to the Covid pandemic
• Review of commitments towards achieving Paris goals: 

Only a few countries announced strengthening of their 
commitments, but insufficient to meet Paris goals. The 
emission gaps is still very large.

• No decision on rules for a global carbon market as 
requested by previous COP. Postponed again to next COP

• Reference to “phasing out” of coal energy plants removed 
at last minute. Replaced by “phasing down unabated”

• Reference to “phasing down of inefficient fossil fuel 
subsidies”



2022: COP 27 Sharm el-Sheikh

What to expect?

• Annual review of commitments for reduction of emissions
• Need for progress on a carbon market and pricing
• Need for progress on financing for adaptation
• Need for progress on loss and damage

Urgency is growing
But context is difficult

Last chance?



Challenges (1): Cross-cutting issues

1. Most (all) SDGs and other major 
issues are cross-cutting

2. Very complex matrix to manage.
3. However, many organisations 

and structures were designed  
with specific thematic focus (at 
all levels: international, national 
and local)

4. No tradition of cooperation in some disciplines
5. Current recommended management approaches 

often inadequate

https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.sarahporiss.com/flow-charts-decision-trees-venn-diagrams-and-foreclosure-defense/&bvm=bv.130731782,d.d24&psig=AFQjCNHilSna8-bGuWko7qrG6zB28KdXQw&ust=1472218268409290


Challenges (2): new paradigm 
needed for decision making

1. Decision making does not easily takes into 
account long (decades or longer) time scales

2. Past is increasingly misleading as predictor 
(climate change)

3. Conflicting cost benefit analyses (cf cross-cutting)
4. Decisions to be based on scenarios, probabilities
5. Multiplicity of decision makers and actors

https://www.google.ch/imgres?imgurl=https://www.safaribooksonline.com/library/view/disciplined-entrepreneurship-24/9781118692288/images/ch012-f002.jpg&imgrefurl=https://www.safaribooksonline.com/library/view/disciplined-entrepreneurship-24/9781118692288/21_chap12.html&docid=It1eLCLYa6A0iM&tbnid=eL50pdtOAqnU_M:&w=689&h=284&bih=741&biw=1536&ved=0ahUKEwiLxvit2tzOAhVEshQKHRh0B3wQxiAIAg&iact=c&ictx=1


Some current worrying political and social trends
• In many countries, resurgence or strengthening of 

nationalistic trends
• Favoring short term national interests, rather than 

medium or long term global ones
• Tendency to blame “others”
• Increased individualism
• Weakening of global solidarity
• Refusal to accept (or even to

listen to) different opinions
• Trends reinforced by social medias
• More and more difficult for individuals, and even top 

decision makers, to distinguish real from fake news

Challenges (3)



The end of the century is tomorrow
• Negotiations based on 2100 time horizon
• Looks very far in future, but …

A few (concluding) remarks (1)



A few (concluding) remarks (2)
• Market forces not sufficient (or even                                  

not appropriate)
• Transparent reporting and monitoring
• Introduce appropriate pricing mechanisms for carbon
• Need for global strategies for key sectors (energy, 

transport, industry, agriculture, forestry and land use …)
• Responsibilities (current and future)
• Ethical issues
• Inclusion of all key actors, not only governments: cities, 

regions, private sector, civil society, academia and young 
people

• …



A few (concluding) remarks (3)
OMM

• We are facing a unique situation
• Our planet is unique: « no plan B, because no planet 

B » (Ban Ki-moon)
• A fundamental principle: global solidarity. Failure to 

cooperate will ensure failure (for humanity, not for the 
planet)

• Our differences are minuscule compared to the 
collective interest of mankind

• Medium and long term consideration must prevail 
on national, local or even personal short term 
interests

• Success in addressing anthropogenic climate 
change could be a model for other global issues



No one, no country can do it alone. 
A multilateral approach is essential

We have very little time left. We must 
take decisions and act quickly 

We may be the first (and last) 
generation to be able to do it



شكرا

Gracias

谢谢

Merci

Thank you

спасибо
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