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What is climate change?
Climate change describes a change in the average conditions — such 
as temperature and rainfall — in a region over a long period of time.

Alaska's Muir glacier in August 1941 and August 2004. Significant changes 
occurred in the 63 years between these two photos. Source: USGS
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The greenhouse effect
Source: NASA
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Consequences of changing the natural atmospheric 
conditions

• On average, Earth will become warmer. Some regions may welcome warmer
temperatures, but others may not.

• Warmer conditions will probably lead to more evaporation and precipitation overall, but
individual regions will vary, some becoming wetter and others dryer.

• A stronger greenhouse effect will warm the ocean and partially melt glaciers and ice
sheets, increasing sea level. Ocean water also will expand if it warms, contributing
further to sea level rise.

• Outside of a greenhouse, higher atmospheric carbon dioxide (CO2) levels can have
both positive and negative effects on crop yields. Some laboratory experiments suggest
that elevated CO2 levels can increase plant growth. However, other factors, such as
changing temperatures, ozone, and water and nutrient constraints, may more
than counteract any potential increase in yield. If optimal temperature ranges for some
crops are exceeded, earlier possible gains in yield may be reduced or reversed
altogether.
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Consequences of changing the natural atmospheric 
conditions

Source: FAO                
Climate change impacts on 
food security: overview of 
latest knowledge

Schematic representation 
of the cascading effects of 
climate change impacts on 
food security and nutrition. 
A range of physical, 
biological and biophysical 
impacts bear on 
ecosystems and agro-
ecosystems, translating 
into impacts on agricultural 
production. This has 
quantity, quality and price 
effects, with impacts on 
the income of farm 
households and on 
purchasing power of non-
farm households. All four 
dimensions of food 
security and nutrition are 
impacted by these effects.
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What will be the impact of climate change                                       
in the Mediterranean region?

• Air temperature

• Precipitation

• Sea temperature

• Sea level

• Acidification
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What will be the impact of climate change                                       
in the Mediterranean region?

Atmospheric temperature

Source: MedECC 2019 citing Cramer et al. (2018). Nature Climate Change, 8, 
972-980.

Warming of the atmosphere (annual mean temperature anomalies with respect to the period 1880-
1899), in the Mediterranean Basin (blue lines, with and without smoothing) and for the globe (green
line). In the Mediterranean region, average annual temperatures are now approximately 1.5°C
higher than during the period 1880-1899, well above current global warming trends.
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What will be the impact of climate change                                       
in the Mediterranean region? 
Sea surface temperature (SST)

Expected minimum and 
maximum changes in sea 
surface temperature for the 
2070–2099 period (vs. 1961–
1990). 

The largest (maxima) or 
smaller (minima) anomaly out 
of the 6 scenario simulations is 
represented (ºC).

Source: Adloff et al. (2015). Climate Dynamics, 45(9-10), 2775-2802
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What will be the impact of climate change                                       
in the Mediterranean region?

Precipitation

Source: Saadi, S., et al. Agricultural Water Management (2014), 
http://dx.doi.org/10.1016/j.agwat.2014.05.008

Spatial pattern of the mean annual and seasonal precipitation differences (mm) between 2050 
and 2000.
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What will be the impact of climate change                                       
in the Mediterranean region?

Sea level rise

Source:

Trend in absolute sea level in European seas based on satellite measurements (1992–2013)
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What will be the impact of climate change                                       
in the Mediterranean region?

Acidification

Source: ΝΟΑΑ
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UN Climate Agreements. A brief history

Infographic by Leah Worthington
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Tracking progress towards the globally agreed aim of 
holding warming well below 2°C, and pursuing 
efforts to limit warming to 1.5°C.

Source: Climate Action Tracker
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How much worse will the problem get?

Source: Climate Action Tracker

*Emissions are in Gigatonnes of CO2 equivalent
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1.5°C Paris Agreement target could net six million 
tonnes of fish annually

Source: Cheung et al., 2016, Science
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Large benefits to marine fisheries of meeting the 
1.5 ºC global warming target

Source: Cheung et al., 2016, 

Science
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What will be the impact in the fisheries sector in the 
Mediterranean region?

Global warming and capture fisheries: impact pathways. 
(This figure is not intended to be comprehensive but to give 
examples of potential impact pathways)

Source: Badjeck et al. 2010. Marine Policy 34, 
375–383, https://doi.org/10.1016/j.marpol.2009.08.007 

Global Warming
Ocean currents
ENSO
Sea level rise
Rainfall
Evaporation
River flows
Lake levels
Thermal structure
Storm Severity
Storm frequency
Acidification
Salinity
Temperature
Ice cover Wider society 

& Economy

Production 
Ecology
(fisheries 
resources)

Fishing 
Operations

Communities 
Livelihoods

Loss/damage to 
livelihood assets
Livelihood strategies
Risk to health & life
Displacement & conflict

Species composition
Production & yield
Species distribution
Diseases
Coral bleaching
Calcification

Safety & efficiency
Infrastructure

Adaptation & mitigation 
costs
Market impacts
Water allocation
Floodplain & coastal 
defense

Tomaso Fortibuoni, 2020
https://climefish.eu/wp-
content/uploads/sites/18/2020/03/5g._Parallel_Session_-
Marine Fisheries - Mediterranean - FAO -
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What will be the impact in the fisheries sector in the 
Mediterranean region? Alien (non indigenous species)

Alien-to-native ratio of fish and invertebrates richness in the coastal areas of the 
Mediterranean Sea.

Source: Katsanevakis et al., 2014. doi: 10.3389/fmars.2014.00032

Source: Galil et al., 2018.
https://doi.org/10.1016/j.ecss.2015.12.021
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What will be the impact in the fisheries sector in the 
Mediterranean region?

Spatial distribution of cumulative impacts to marine ecosystems of the Mediterranean
Source: Micheli et al., 2013

fishing
sea-based drivers 
(commercial shipping,
invasive species, oil spills, oil rigs
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What will be the impact in the fisheries sector in the 
Mediterranean region?

Percent of national territorial waters of Mediterranean and Black Sea EU member states 
within different impact categories: very high impact (Ic.15.52); high impact (12–15.52); 
medium-high impact (8.47–12); medium impact (4.95–8.47); low impact (1.4–4.95); and 
very low impact (<1.4).

Source: Micheli et al., 2013
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What will be the impact in the fisheries sector in the 
Mediterranean region?

Projected relative change in biomass between the current period (2006–2013) and the 
future (2021–2050 top; 2071–2100, bottom) under the emission scenario RCP8.5.

Source: Moullec et al., (2019). An End-to-End Model Reveals Losers and Winners in a 
Warming Mediterranean Sea. Front. Mar. Sci. 6:345. doi: 10.3389/fmars.2019.00345
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What will be the impact in the fisheries sector in the 
Mediterranean region?

Total biomass and biomass of pelagic, demersal, and benthic species for current 
(2006–2013) and future time periods (2021–2050, top; 2071–2100, bottom) under 
emission scenario RCP8.5.

Source: Moullec et al., (2019). An End-to-End Model Reveals Losers and Winners in a 
Warming Mediterranean Sea. Front. Mar. Sci. 6:345. doi: 10.3389/fmars.2019.00345

Total Biomass Demersal Biomass Pelagic Biomass Benthic Biomass
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What will be the impact in the fisheries sector in the 
Mediterranean region?

Relative changes in catches 
(all exploited species 
confounded) by GSA 
between the current period 
(2006–2013) and the future 
(2021–2050, top; 2071–2100, 
bottom) under emission 
scenario RCP8.5.

Source: Moullec et al., (2019). An End-to-End Model Reveals Losers and Winners in a 
Warming Mediterranean Sea. Front. Mar. Sci. 6:345. doi: 10.3389/fmars.2019.00345

Red-eye round herring

Brushtooth lizardfish
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Vulnerability Assessment of Climate Change

Source: Tomaso Fortibuoni, 2020
https://climefish.eu/wp-content/uploads/sites/18/2020/03/5g._Parallel_Session_-_
Marine_Fisheries_-_Mediterranean_-_FAO_-_ClimeFish_2020_Forum_-_T._Fortibuoni.pdf

North West Med Impacts

South West Med 
Impacts

MEDIUM 
HIGH 
RISKS

MEDIUM 
HIGH 
RISKS

• Landing value
• Contribution of fish 

products to food 
security

• Catches composition

• Landing value
• Abundance variability
• Catches composition
• Trends in 

abundance/biomass
• Species geographic 

distribution
• Presence of non-native 

species
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Tools and Methods for Adaptation
Including Socioeconomic Implications

Categories of adaptation activities (from analysis of case studies)

Source: FAO 2018, 
Chapter 25, Florence Poulain, Amber Himes-Cornell and Clare Shelton
Impacts of climate change on fisheries and aquaculture
FAO Fisheries and Aquaculture Technical Paper No. 627. Rome, FAO. 628 pp.
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Types and selected examples of adaptation tools and 
approaches in capture fisheries - 1

Source: FAO 2018, 
Chapter 25, Florence Poulain, Amber Himes-Cornell and Clare Shelton
Impacts of climate change on fisheries and aquaculture
FAO Fisheries and Aquaculture Technical Paper No. 627. Rome, FAO. 628 pp.
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Source: FAO 2018, 
Chapter 25, Florence Poulain, Amber Himes-Cornell and Clare Shelton
Impacts of climate change on fisheries and aquaculture
FAO Fisheries and Aquaculture Technical Paper No. 627. Rome, FAO. 628 pp.

Types and selected examples of adaptation tools and 
approaches in capture fisheries - 2
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Source: FAO 2018, 
Chapter 25, Florence Poulain, Amber Himes-Cornell and Clare Shelton
Impacts of climate change on fisheries and aquaculture
FAO Fisheries and Aquaculture Technical Paper No. 627. Rome, FAO. 628 pp.

Types and selected examples of adaptation tools and 
approaches in capture fisheries - 3
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Overview of practical options for reducing 
vulnerability in fisheries 

Source: FAO 2016 
Climate change impacts on food security: Risks and responses

*Note: Some autonomous adaptations to declining and variable yields may directly risk exacerbating overexploitation of 
fisheries by increasing fishing pressure or impacting habitats.



Thank you very much!
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