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Résumé 
 
The Mediterranean is home to more than 510 million people and this region is warming 20% 
faster than the global average. By 2050, water demand is projected to double or even triple. 
The related impacts will exert additional pressure on already strained ecosystems and on 
vulnerable economies and societies. Many areas, mainly coastal zones, face heightened 
disaster risks, including flooding and erosion, and the salinization of river deltas and aquifers 
that sustain food security and livelihoods. Water resources in the Mediterranean are scarce. 
They are limited, unevenly distributed and often mismatching human and environmental 
needs. Three quarters of the resource are located in the northern Mediterranean while three 
quarters of the needs are in the south and east. As a consequence, 180 million people in the 
southern and eastern Mediterranean countries suffer from water scarcity. On the other hand, 
northern countries face additional risks in flood prone areas where urban settlements are 
rapidly increasing. Climate change, in interaction with other drivers (demographic and socio-
economic developments), has mainly negative consequences for the water cycle in the 
Mediterranean, including reduced runoff and groundwater recharge, increased crop water 
requirements, increased conflicts among users, and increased risk of overexploitation and 
degradation. 
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The Arabian Desert is covered with rivers. 

Oman (cyclone Shaheen), July 2021



The Entrepeñas reservoir in Guadalajara (Spain) during a drought in 2017

Not only floodings. What’s about droughts?



SYRIA: Severe drought in Eufrathes River – 2021



Hydrological drought or 

geopolitics related issues?

Discharge drops from 500 to 200 

m3/s of water across the border



Cyclists ride through the flooded

Danube River

(Budapest, Hungary, June 7, 2010)

Massive sinkhole caused by a flood event

(Erftstadt, Germany, July 16, 2021) #

Elsewhere

in

EUROPE

In Germany, more 

than 120 people dead 

for flooding during the 

summer 2021

http://archive.boston.com/bigpicture/2010/06/european_flooding.html#photo18


EEA report, Flood risks and Environmental vulnerability, 2016

A CLEAR EVIDENCE



WHAT IT HAPPENS?  

WHY IT OCCURS?



Armin Laschet blamed the devastating weather on global 

warming. "We will be faced with such events over and over, 

and that means we need to speed up climate protection

measures ... because climate change isn't confined to one

state," he said.



CLIMATE CHANGE?



A SCIENTIFIC CERTAINTY 

It is unequivocal that human influence has

warmed the atmosphere, ocean and land. 

Widespread and rapid changes in the atmosphere, 

ocean, cryosphere and biosphere have occurred.

IPCC _ AR6 report 

August 7, 2021



A DOUBT: 

could it be related with the cost of the 

natural resources?



About the Mediterranean Region

The Mediterranean sea is surrounded by 23 countries and it’s home to around

510 million people, corresponding to about 7,5% of the global population



What does the CC in Mediterranean

region imply?

Source: EEA report, 2018



Source: https://www.unep.org/unepmap/resources/factsheets/climate-change





Mediterranean climate

change has been

observed at a 

magnitude exceeding

global means, despite

the fact that the 

emission of 

greenhouse gases

(GHGs) in 

Mediterranean

countries lies at

relatively low levels



A Mediterranean basin without a Mediterranean

climate?

Source



IS THE MEDITERRANEAN REGION OVERCROWDED?

Source: FAO 2018 based on World Bank data (2015)



ANTROPHIC PRESSURE ON COASTAL AREAS 

OF MEDITERRANEN SEA



AIR TEMPERATURE : observed trend

Source: Cramer et al. (2018) 



More in details



WATER RESOURCES
They are limited, unevenly distributed and often mismatching

human and environmental needs.  

Three quarters of the resource are located in the northern

Mediterranean while three quarters of the needs are in the 

south and east. 



In the Mediterranean region, water availability will reduce 

as a consequence of three main factors: (i) precipitation

decrease, (ii) temperature increase, and (iii) population

growth. 

Source: Hanel, M., Rakovec, O., Markonis, Y. et al. Revisiting the recent European droughts

from a long-term perspective. Sci Rep 8, 9499 (2018). 



Irrigation is between 50% and 90% of the Mediterranean water 

demand. Irrigation water requirements in the Mediterranean

region are projected to increase between 4 and 18% by the end 

of the century due to climate change alone (for 2°C and 5°C 

warming, respectively). 

IRRIGATION NEEDS



SOCIETAL AND ECONOMIC ASPECTS

RELATED TO THE AGRICOLTURAL 

SECTOR





FERTILIZER AND NITROGEN USE 

HAVE A SIGNIFICANT 

ENVIRONMENTAL IMPACT



CC AND HUMAN ACTIVITIES IMPACT THE 

INTEGRITY OF MARINE ECOSYSTEMS 



FRESHWATER AVAILABILITY



Source:  Fader M,  et al., 2020: Climate

and Environmental Change in the 

Mediterranean Basin – Current Situation 

and Risks for the Future. First 

Mediterranean Assessment Report

UNEP/MAP



Source:  Fader M,  et al., 2020: Climate and Environmental Change in the 

Mediterranean Basin – Current Situation and Risks for the Future. First 

Mediterranean Assessment Report UNEP/MAP

Model prediction



FLOOD FATALITIES



DROUGHT FORECAST



HENCE?



RESEARCH GAPS

1. Analysis of extreme hydrological events in the 

CC context

2. Bridging the knowledge gap on IF and HOW 

CC modifies the size and frequency of extreme

events, taking care to recognize the intrinsic

effects of natural variability and separate 

them from those connected to the CC

3. Adapt risk management to the new dynamism

at regional level



MEANWHILE…..





THE UNCERTAINTY PYRAMID



DOWNSCALING AT REGIONAL LEVEL





EFFECTS



CONCLUSIONS

Prof. Ing. Umberto Fratino | ing. Rocco Bonelli | ing. Lia Romano

THE ASSESSMENT OF THE 

CLIMATIC IMPACTS ON THE 

MEDIUM-LONG TERM 

FORECAST REQUIRES:

A rigorous evaluation of the 

observed trends;

An effective regional analysis;

Probabilistic models capable in 

representing non-stationary

phenomena

Promote the rainfall data 

collection and the river

discharge measurements
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