
Three Decades of Climate Change Science: 
Focus on Mediterranean Region 

Abdalah Mokssit 
Secretary of the IPCC 

 
 

Climate Change in the Mediterranean and the Middle 
East: Challenges and Solutions 

International Conference Nicosia,Cyprus, 18-19 May 2018 



IPCC History and Role 



1988 

IPCC –  jointly 
established by 
WMO and UNEP 

1990 

FAR 

1995 

SAR 

2001 

TAR 

2007 

AR4 AR5 AR6 

2013-2014 2021-2022 

SR15 

UNFCCC 
Global 
Stocktake 

2018 2023 

1970s-1980s 

 
 
 
 
Kyoto 
Protocol 

 
 
UNFCCC 

 
Adaptation 

 
 
  
            
 2 °C limit Paris Agreement  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2019 

MR 

SROCC 
SRCCL 

 
 
  
            

Nobel Peace Prize 



Emission 
inventories 

 
 

 
The Physical 
Science Basis 

 

The Synthesis 
Report 

 
 

Climate Change 
Impacts, 

Adaptation and 
Vulnerability 

Mitigation 
 of  

Climate Change 

April 2021 April 2022 October 2021 

July 2021 

Global      
warming of  

1.5 oC 
 

Oct. 2018 Sept. 2019 

Aug. 2019 

Land 
 
 

Oceans  
and cryosphere 

 
 

IPCC Sixth Assessment (AR6) 

Cities and Climate Change Science Conference March 2018 

May 2018 Expert Meeting on Short Lived Climate Forcers 

May 2018 Expert Meeting on Assessing Climate Information for Regions 

Talanoa 
dialogue 
UNFCCC 

Global 
stocktake 

2023 
UNFCCC 

Some overarching preliminary aspects for the Synthesis Report 
• Global Stocktake 
• Interaction among emissions, climate, risks and development pathways 
• Economic and social costs and benefits of mitigation and adaptation in the context 

of development pathways 
• Adaptation and mitigation actions in the context of sustainable development 
• Finance and means of support 

May 2019 

* Dates are subject  to change 



The role of the IPCC is … 
“… to assess on a comprehensive, objective, open and transparent 
basis the scientific, technical and socio-economic information 
relevant to understanding the scientific basis of risk of human-
induced climate change, its potential impacts and options for 
adaptation and mitigation.” 

“IPCC reports should be neutral with respect to policy, although 
they may need to deal objectively with scientific, technical and 
socio-economic factors relevant to the application of particular 
policies.” 

Principles Governing IPCC Work, paragraph 2 
Source: http://www.ipcc.ch/pdf/ipcc-principles/ipcc-principles.pdf 



 FAR (1990) 

…that has made an impact 
led to  UNFCCC 

 SAR (1995)  input for Kyoto Protocol 

 TAR (2001)  focused attention on  
Impacts of climate 

change and need for 
adaptation 

 AR4 (2007) input for 
Decision on 2ºC limit; 
basis for post Kyoto 
Protocol agreement 

 AR5 (2013/2014) input for 



Achievements:  
2013/2014 Fifth Assessment Report 

Human influence on the climate system is clear 

Key messages 

The more we disrupt our climate, the more we risk severe, pervasive and irreversible impacts 

We have the means to limit climate change and build a more prosperous, sustainable future 



Figure SPM.1a 
Observed globally averaged combined land and ocean surface temperature anomaly 1850-2012 

All Figures © IPCC 2013 



Figure SPM.1b 
Observed change in surface temperature 1901-2012 
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Figure SPM.2 
Observed change in annual precipitation over land 

All Figures © IPCC 2013 



Figure SPM.3 
Multiple observed indicators of a changing global climate 

All Figures © IPCC 2013 



Figure SPM.6 
Comparison of observed and simulated climate change 

All Figures © IPCC 2013 



Figure SPM.8a,b 
Maps of CMIP5 multi-model mean results 

All Figures © IPCC 2013 



Figure SPM.10 
Temperature increase and cumulative carbon emissions 

All Figures © IPCC 2013 
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A MORE VIBRANT WORLD 



Adaptation options 

• Adaptation options that focus on strengthening 
existing delivery systems and institutions, as well as 
insurance and social protection strategies, can 
improve health, security and livelihoods in the near 
term (high confidence).  
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Working Group III contribution to the 
IPCC Fifth Assessment Report 
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Climate change is a global commons problem 
that requires international cooperation and 

coordination across scales. 
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Working Group III contribution to the 
IPCC Fifth Assessment Report 
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GHG emissions growth has accelerated 
despite reduction efforts. 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

GHG emissions growth between 2000 and 2010 has been larger 
than in the previous three decades. 
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Based on Figure SPM.1 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Limiting warming involves substantial technological, 
economic and institutional challenges. 



Working Group III contribution to the 
IPCC Fifth Assessment Report 
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Based on WGII AR5 Figure 19.4 

Without additional mitigation, global mean surface temperature 
is projected to increase by 3.7 to 4.8°C over the 21st century. 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Stabilization of atmospheric GHG concentrations requires 
moving away from business as usual. 
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Based on Figure SPM.4 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Lower ambition mitigation goals require similar reductions of 
GHG emissions. 
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Based on Figure SPM.4 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

Climate change mitigation can result in co-benefits for human 
health and other societal goals. 
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Based on Figures SPM.6 and 12.23 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

34 

The wide-scale application of best-
practice low-GHG technologies could lead 

to substantial emission reductions. 



Working Group III contribution to the 
IPCC Fifth Assessment Report 

There has been a considerable increase in national and sub-
national mitigation policies since AR4. 
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Based on Figures 15.1 and 13.3 



Regional Focus : 
Mediterranean 



Marba, Duarte et al. Frontiers in Marine Science (2015) 

The Mediterranean Sea is rapidly warming 



A predicted increase in heat 
wave intensity 

Marba, Duarte et al. Frontiers in Marine Science (2015) 





Résolution spatiale des modèles utilisés dans les rapports du GIEC 

1er Rap-
1990 

2ème Rap-
1995 

3ème Rap-
2001 

4ème Rap-
2007 

5ème Rap-
2013 



Techniques de réduction d’échelle 
Dynamiques (RCM) 
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MCG  
 

- Meilleure prise 
en compte des 
facteurs 
régionaux 
(topographie, 
végétation, …)  
 

-10km à 50km 
 
- Mais des 
contraintes …… 
 



De nombreuses incertitudes  liées à la complexité  
de la géographie des régions méditerranéennes 
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 Besoin de recourir à des modèles climatiques régionaux 

Modèle de climat régional  Aladin-Climat 
 (coopération Consortium Aladin dont Maroc-Météo) 

Modèle de climat régional  ARPEGE étiré 



Une étude de la Banque Mondiale (*) sur la vulnérabilité des zones côtières 
urbaines réalisée dans trois pays (Egypte, Tunisie et Maroc) a mis en exergue 
les risques d’inondation et d’érosion du fait des fortes précipitations et de la 
surélévation du niveau marin. Selon cette étude, la région MENA serait la 2ème 
zone géographique la plus affectée par l’élévation accélérée du niveau de la 
mer. 

* Banque Mondiale (2010) - Etude régionale sur la vulnérabilité des villes 
côtières d’Afrique du Nord au changement climatique et aux désastres 
naturels, à l’horizon 2030. 



* Banque Mondiale 
(2010) - Etude régionale 
sur la vulnérabilité des 
villes côtières d’Afrique 
du Nord au changement 
climatique et aux 
désastres naturels, à 
l’horizon 2030. 



Samuel Somot 



Précipitation moyenne 

nombre de jours consécutifs secs 

Projections futures du climat à l’horizon 2036-2065 /1971-2000 
 sous le scénario RCP4.5 

Précipitation moyenne et nombre de jours consécutifs secs annuels 

F. Driouech et K. El Rhaz 



One study exploring impacts of 1.5-
2°C global warming  

 

Schleussner et al, Nature Climate Change, 2016 



Impacts of Climate change 
 

Evaluating the impacts of climate change on crop yields in Morocco: rainfed wheat 

Future changes with and without technological trends for the production of rainfed 
durum wheat in Morocco (for both A2 and B2 scenarios  
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IPCC  
Special Report on  

Global Warming of 1.5 °C 
(SR15) 
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ZERO, 12 Januar 2018 

 



Experts selected: 
33% female / 67% male 
51% developing / 49% developed countries  

600 nominations for the scoping meeting 
Selected: 86 participants + bureau members 

Scoping meeting 
for Special Report 
on 1.5 C 



SR1.5 - Outline from Scoping Meeting 
Submitted for consideration to the 44th Session of the IPCC, 17-20 October 2016  

 
Front Matter  (2 pages) 

Summary for Policy Makers         (15-20 pages) 

1. Framing and context  (15 pages) 

2.  Mitigation pathways compatible with 1.5°C in the context of  
sustainable development   (40 pages) 

3.  Impacts of 1.5 °C global warming on natural and human systems  (60 pages) 

4.  Strengthening the global response to the threat of  
climate change  (40 pages) 

5.  Approaches to implementing a strengthened global response to  
the threat of climate change  (20 pages) 

6.  Sustainable development, poverty eradication and  
reducing inequalities     (40 pages) 

Up to 10 boxes integrated case studies/regional and cross-cutting themes (20 pages) 

FAQs (10 pages) 

TOTAL: (247/267 pages) 

 



An IPCC special report on the impacts of 
global warming of 1.5°C above preindustrial 

levels and related global greenhouse gas 
emission pathways, in the context of 

strengthening the global response to the threat 
of climate change, sustainable development, 

and efforts to eradicate poverty 

Global warming of 1.5 oC 



Chapter 1: Framing and context (15 pages) 
 

Chapter 2: Mitigation pathways compatible with 1.5°C in the 
context of sustainable development (40 pages) 

 
Chapter 3: Impacts of 1.5°C global warming on natural and 
human systems (60 pages) 

 
Chapter 4: Strengthening and implementing the global 
response to the threat of climate change (50 pages) 
 
Chapter 5: Sustainable development, poverty eradication and 
reducing inequalities (20 pages) 

Outline of special report 
Global warming of 1.5 oC 

Approved 



Authors writing  
Second Order Draft 

3rd Lead Author Meeting, Oct. ‘17.  
Adressing review comments 

1 November:  
Literature submission 

deadline 

Expert Review: 
12 895 comments  
489 experts 
61 countries 

8 Jan – 25 Feb., 2018: 
Expert and Government 
Review of Second Order 

Draft + First Order Draft of 
Summary for Policy Makers 

4th Lead Author 
Meeting, 9-15 April 

15 May: Literature 
Acceptance deadline 

4 June – 29 July: 
Final Government Review of  
Summary for Policy Makers 

1 – 7 October, 2018:  
IPCC Plenary  

Approval of SR1.5 
COP24 
Dec 2018 
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Sixth Assessment Cycle 



Working Group I Outline 
 
 
Chapter 1: Framing, context, methods 
Chapter 2: Changing state of the climate system 
Chapter 3: Human influence on the climate system 
Chapter 4: Future global climate: scenario-based projections and near-term 
information 
Chapter 5: Global carbon and other biogeochemical cycles and feedbacks 
Chapter 6: Short-lived climate forcers 
Chapter 7: The Earth’s energy budget, climate feedbacks, and climate sensitivity 
Chapter 8: Water cycle changes 
Chapter 9: Ocean, cryosphere, and sea level change 
Chapter 10: Linking global to regional climate change 
Chapter 11: Weather and climate extreme events in a changing climate 
Chapter 12: Climate change information for regional impact and for risk 
assessment 
 
 



Working Group II Outline 

Chapter 1: Point of departure and key concepts 
 
SECTION 1: Risks, adaptation and sustainability for systems impacted by 
climate change  
Chapter 2: Terrestrial and freshwater ecosystems and their services  
Chapter 3: Ocean and coastal ecosystems and their services 
Chapter 4: Water 
Chapter 5: Food, fibre, and other ecosystem products 
Chapter  6: Cities, settlements and key infrastructure 
Chapter 7: Health, wellbeing and the changing structure of communities  
Chapter 8: Poverty, livelihoods and sustainable development  



Working Group II Outline (cont’d) 

SECTION 2: Regions 
Chapter 9: Africa  
Chapter 10: Asia  
Chapter 11: Australasia  
Chapter 12: Central and South America  
Chapter 13: Europe  
Chapter 14: North America  
Chapter 15: Small Islands 
 
SECTION 3: Sustainable development pathways: integrating adaptation 
and mitigation  
Chapter 16: Key risks across sectors and regions  
Chapter 17: Decision-making options for managing risk 
Chapter 18: Climate resilient development pathways 



15. Investment and finance 
16. Innovation, technology development and transfer 

5: Demand, services and social aspects of mitigation 
6: Energy systems            9. Buildings 
7. Agriculture, Forestry, and Other Land Uses 10. Transport 
8. Urban systems and other settlements    11. Industry 
12. Cross sectoral perspectives 
 

Framing (1 chapter) 

High-level assessment of emission trends, drivers and 
pathways (3 chapters) 

Sectoral chapters (8 chapters)  

Institutional drivers (2 chapters) 

Synthesis (1 chapter) 
17. Accelerating the transition in the context of sustainable development 
 

13. National and sub-national policies and institutions  
14. International cooperation 
 

1. Introduction and framing 
 

2. Emissions trends and drivers 
3. Mitigation pathways compatible with long-term goals 
4. Mitigation and development pathways in the near- to mid-term 
 

Set up sustainable development as key 
framing concept 

Balancing sources and sinks/warming levels 

NDCs, emissions peaking, mid-century long-
term low greenhouse gas emission 

development strategies  

Orients sectors to human needs 

The sectoral core: maps on to inventories 

Financial flows + technological innovation 

Synthesis sustainable development in different 
geographical scales 

Financial and technological drivers (2 chapters) 

Responses not captured by sectoral framing 

Institutions, policies and cooperation 

Working Group III Outline 



Special Report on Global Warming of 1.5 °C 
(SR15) Outline 

 
 
Chapter 1: Framing and Context 
Chapter 2: Mitigation pathways compatible with 1.5°C in the context of 
sustainable development 
Chapter 3: Impacts of 1.5°C global warming on natural and human systems 
Chapter 4: Strengthening and implementing the global response to the threat of 
climate change  
Chapter 5: Sustainable development, poverty eradication, and reducing 
inequalities 
 
 



Special Report on Climate Change and Land 
(SRCCL) Outline 

 
 
Chapter 1: Framing and Context  
Chapter 2: Land–Climate interactions 
Chapter 3: Desertification 
Chapter 4: Land Degradation 
Chapter 5: Food Security 
Chapter 6: Interlinkages between desertification, land degradation, food security 
and GHG fluxes: synergies, trade-offs and integrated response options 
Chapter 7: Risk management and decision making in relation to sustainable 
development  
 
 



Special Report on the Ocean and Cryosphere 
(SROCC)Outline 

Chapter 1: Framing and Context of the Report  
Chapter 2: High Mountain Areas 
Chapter 3: Polar Regions 
Chapter 4: Sea Level Rise and Implications for Low Lying Islands, Coasts and 
Communities 
Chapter 5: Changing Ocean, Marine Ecosystems, and Dependent Communities 
Chapter 6: Extremes, Abrupt Changes and Managing Risks 



2019 Refinement to the 2006 IPCC Guidelines  
for National Greenhouse Gas Inventories  

Outline 

Overview Chapter 
Volume 1: General Guidance and Reporting 
Volume 2: Energy 
Volume 3: Industrial Processes and Product Use 
Volume 4: Agriculture, Forestry and Other Land Use 
Volume 5: Waste 
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How has temperature changed at the 
Earth’s surface? 

Ongoing trend : 0.18°C per decade 
 
2015 and 2016 : >1°C above pre-industrial levels 

NASA GISS;  Hawkins et al, BAMS, 2017 



One study of greenhouse gas emission 
pathways compatible with climate targets  

Rogelj et al, Nature, 2016 
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