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Preliminary assessment report on the impact 
of climate and environmental change in the 

Mediterranean region

On behalf of 



✓ MedECC network launched in July 2015 by  independent scientists, now 

approx. 700 members

✓ Initiates scientific assessment of environmental risks in the Mediterranean 

Basin

✓ Secretariat of the Union for the Mediterranean, in cooperation with Plan 

Bleu (UNEP/MAP Regional Activity Center) supports MedECC

✓ Contributes to the implementation of the Mediterranean Strategy for 

Sustainable Development (MSSD) 2016-2025

✓ 2016-2017 Scoping for First Assessment Report (MAR1)

✓ 2018-2020 Report preparation (85 Lead Authors from 19 countries)

✓ Current status: Second Order Draft completed, external expert review 

completed, Lead Author Meeting Dec 11-13

Brief history of MedECC



Preliminary work

2018

http://www.medecc.org/      @Med_ECC



MedECC Report authors
85 scientists from 

19 countries 
32 authors from 

southern / eastern 
Med (38%)

30 female authors 
(35%), among 16 
coordinators 
(CLAs), 7 females 
(44%)
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MedECC First Assessment Report Outline

Summary for Policymakers

1. Introduction

2. Drivers of change (climate, land use, pollution, invasive 

alien species)

3. Challenges

3.1. Resources (water, food, energy) 

3.2. Ecosystems and ecosystem services 

3.3. Society (development, health and human security)

4. Managing future risks and building resilience

http://www.medecc.org/      @Med_ECC



Mediterranean Population Growth: 

2005 : 1/2 Med. population
2025 : 3/4 Med.population1

2005 : 1/2 Med.population
2025 : 1/4 Med. population1

276 millions (1970), 

517 millions (2019), 

expected 529 millions (2025)2

1UNEP/MAP/MED POL 2005.2UNDSA 2011
3UN/MAP/BP/RAC 2005

1/3 live on coastal areas 

=

174 millions in 20253

Mediterranean Population 



global

regional (Mediterranean)

Cramer et al., 2018 (data analysis: A. Toreti, JRC)

Mediterranean observed warming

• Mediterranean region currently warms 20% faster than the globe

• Annual mean temperature now 1.4°C above pre-industrial times

• Mean sea level has risen by 6 cm 

• Ocean water acidity increases

°C



Mediterranean expected warming

• Regional warming will continue to exceed global rates

• Heatwaves will intensify in duration and peak temperatures

• Summer rainfall will likely be reduced by 10 to 30% in some regions

• Sea level will rise faster than before (with regional differences), by 43-84 cm 

(global IPCC estimate) until 2100, but possibly more than one meter



(land & sea)

Mediterranean annual rainfall trend (MedECC)

Lionello, P., Scarascia, L. 2018, Regional Environmental Change

Rainfall in the Mediterranean is expected to drop, especially in summer, by 

as much as 30–40% by the end of the century if no mitigation efforts are 

made



1950-2011

Loosing 41 % top marine predators

Loosing 34 % fish species

CAUSES
Warming

Overfishing

Pollution

Invasive species
1°C warming throughout the upper

ocean will result in the increase of 

hypoxic areas (low in oxygen) by 10
(Deutsch et al.,2011)

For every 1 °C  increase in 

water temperature

(Pauly and Cheung, 2018)

Mediterranean fisheries



Wheat yield reduction of 7.5 % 
for each 1°C of warming

At 5°C rise (high GHG scenario in 

2090): 37.5 % yield reduction

(without considering other 

parameters like reduced rainfall 

or direct CO
2

effects

Mediterranean region 60% of the world’s growing area for durum wheat. 

Through bread, pasta or couscous, this is the base of the food pyramid and 

are daily included as part of the main meals in Mediterranean diet.

Photo: Manfred Richter

Mediterranean agriculture

Agroecological techniques may provide 

enhanced resilience and also carbon 

storage for climate protection.
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Global mean sea level rise

• 40-80 cm by 2100 considered “likely”

• growing risk of Antarctic destabilization

• 1-2 m cannot be ruled out





Coastal risks

1m SLR scenario
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Ocean acidification is 

already measurable in the 

Mediterranean Sea

416 L. Kapsenber g et al.: Coastal acidification in the Mediterranean Sea
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Figure 2. Time series observations (a–g) and anomaly trends (h–n) for temperature, salinity, and seawater carbonate chemistry at Point B,

1m. Regression slopes aredrawn ± SE (standard error, in grey) and noted with astar for significanceat ↵ = 0.05. Variable abbreviations are

thesameas in Table2.

collected between 16 July 2014 and 3 May 2016), spatiotem-

poral mismatch sampling at EOL (± 0.007, mean offset of

pHT of the calibration samples from calibrated time series),

and variability in purifiedm-cresol dye batch accuracy com-

pared to trisbuffer CRM pH (± 0.006, mean offset of pHT of

the spectrophotometric measurement of tris buffer from the

CRM value).

3 Results

3.1 Time series trends

At Point B from January 2007 to December 2015, more than

400 sampleswerecollected for carbonatechemistry at both 1

and 50m. Anomaly trends detected at 1m (Fig. 2) were also

significant at 50m (Fig. 3, Table 2), with the exception that

salinity only increased at 50m (0.0063± 0.0020unitsyr− 1).

At 1m, trendsweresignificant for pHT (− 0.0028unitsyr− 1),

AT (2.08µmol kg− 1 yr− 1), CT (2.97µmol kg− 1 yr− 1), pCO2

(3.53µatmyr− 1), and •a (− 0.0064unitsyr− 1). At the

same time, temperature anomaly increased (0.072 ◦Cyr− 1).

Changes in carbonate chemistry parameters were greater at

1 compared to 50m, with the exception of salinity and tem-

perature. Thewarming rateat 50m wasslightly greater com-

pared to 1m, mostly due to increasing summer temperatures

since 2007. Time series data are available online (Gattuso et

al., 2014).

Strong seasonal cycles of carbonate chemistry parame-

ters were present at Point B at 1m (Fig. 4). Climatologi-

cal monthly means (2007–2015) are described briefly and

listed in Supplement Table S1. Mean temperature range was

11.2 ◦C with a maximum of 24.77± 1.35 ◦C in August and

minimum of 13.58± 0.41 ◦C in February. The range in AT

was 19µmol kg− 1 from June to September. The CT range

was 33µmol kg− 1 with a peak in late winter and minimum

values in August and October. Due to summer warming co-

Ocean Sci., 13, 411–426, 2017 www.ocean-sci.net/13/411/2017/
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Figure 3. Time series observations (a–g) and anomaly trends (h–n) for temperature, salinity, and seawater carbonate chemistry at Point B,

50m. Regression slopes are drawn ± SE (standard error, in grey) and noted with a star for significance at ↵ = 0.05. Variable abbreviations

are the sameas in Table 2.

Using thissameapproach for observations at 50m, theCT

contribution to pCO2 trends that wasunrelated to AT change

was 1.41µatmpCO2 yr− 1, which is 68% of the rate of at-

mospheric CO2 increase, in contrast to 99% at 1m. Changes

in pHT can then be attributed to atmospheric CO2 forcing

(42%), warming (54%), and increasing salinity (3%). Due

to slightly enhanced warming and reduced CO2 penetration

observed at 50m, warming had a greater effect on the ocean

acidification trend than atmospheric CO2 forcing at depth

compared to the surface.

Theacidification rateat Point B (− 0.0028unitspHT yr− 1)

is larger than those reported for other ocean time se-

ries sites (− 0.0026 to − 0.0013unitspH yr− 1, Bates et

al., 2014), likely due to differences in warming rates.

The observed warming from 2007 through 2015 (0.72

to 0.88± 0.2 ◦Cdecade− 1) is extremely rapid relative to

global trends in the upper 75m from 1971 to 2010

(0.11 ◦Cdecade− 1, Rhein et al., 2013). The coastal region of

Point B has warmed steadily since 1980 and with periods of

rapid warming (Parravicini et al., 2015). Exacerbated warm-

ing may berelated to thepositivephasesof theAtlantic Mul-

tidecadal Oscillation (AMO) and North Atlantic Oscillation

(NAO), both of which are associated with episodic warming

of the Mediterranean Sea (Lejeusne et al., 2010). The AMO

has been positive since the 1990s1 and positive NAO phases

were prevalent during the second half of our study2.

Nearest to Point B, the acidification rate at DYFAMED,

an open-sea site about 50km offshore from Point B (Fig. 1),

wasestimated at − 0.003± 0.001unitspHSW yr− 1 from 1995

to 2011 (Marcellin Yao et al., 2016). At DYFAMED, warm-

ing contributed approximately 30% to the acidification rate

and theremaining 70% wasattributed to anthropogenic CO2

(Marcellin Yao et al., 2016). While the uncertainty for DY-

1http://www.cgd.ucar.edu/cas/catalog/climind/AMO.html
2http://www.cpc.ncep.noaa.gov/products/precip/CWlink/pna/

month_nao_index.shtml

www.ocean-sci.net/13/411/2017/ Ocean Sci., 13, 411–426, 2017

1 m

50 m
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Figure 2. Time-series observations (a-g) and anomaly trends (h-n) for temperature, salinity, 807 

and seawater carbonate chemistry at Point B, 1 m. Regression slopes are drawn ± SE (in 808 

grey) and noted with a star for significance at  #  = 0.05.  809 
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Figure 2. Time-series observations (a-g) and anomaly trends (h-n) for temperature, salinity, 807 

and seawater carbonate chemistry at Point B, 1 m. Regression slopes are drawn ± SE (in 808 

grey) and noted with a star for significance at  #  = 0.05.  809 
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Mediterranean acidification



What are the effects of Ocean acidification? 

Impacts of Mediterranean acidification

In the coming decades, synergies between 
warming and acidification are likely to affect 
large numbers of marine species including 
commercial species such as mussels 



For most of the large 
cities in the MENA 
Region coldest 
summer month in the 
future will be warmer 
than today’s hottest 
month

Recent and end-of-century temperature  
anomalies. Model calculated frequency 
histograms (%) of summer (JJA) daytime 
maximum temperature (TX) anomalies 
relative to the period 1961-1990, based on the 
A1B scenario. Blue is for the period 1961-1990 
(hence cantered around 0oC) and red for the 
period 2070-2099

Urban warming in 

MENA cities

Lelieveld et al. 2014, Regional Environmental Change



Invasion of tiger mosquito (Aedes albopictus)

[ECDC (European Center for disease prevention and control] 



Key risks in the Mediterranean Basin

Sea level rise

Coastal erosion

Coastal submersion

Loss of agricultural land

Biodiversity loss
(marine & terrestrial)Heat waves 

and droughts

Agric. yield decline

Fisheries decline

Health risks, mortality

Infrastructure

Food

Biodiversity

Livelihoods

MigrationPollution

Acidification

Invasive sp.



Thank you very much for your attention!



Supporting institutions for MedECC

Support for MedECC events


