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Climate change is a large-scale, long-term shift in the planet's 

weather patterns.

�local and regional changes in weather patterns.

Some of the regional impacts include: 

� Temperature increase � Ecosystem and economic disruption

� Rainfall change � Shortages of food and water supplies

� Sea level rise �Diseases

� Extreme weather 

events 

�Mass population movement 

�Vector-borne disease 



Humans are increasingly influencing the climate and global warming 

Greenhouse gases (e.g. CO2, CH4)



Mediterranean: is one of the most vulnerable regions of the 

globe given that large climate shifts have been observed in the 

past (Luterbacher et al., 2006). 

The globally-averaged combined land and ocean surface temperature 

data show a warming of 0.85 °C, over the period 1880 to 2012 (IPCC 

2013). 



We have to be prepared for future climate change impacts: adapting 

to climate change 

Adapting to climate change means understanding what climate we 

are likely to experience in the future, and creating proactive plans for 

how to take advantage of opportunities and avoid and prepare for 

impacts.



How we can project the future climate: using numerical models

Numerical models representing physical processes in the 

atmosphere, ocean, cryosphere and land surface, are the most 

advanced tools currently available for simulating the response of 

the global climate system to increasing greenhouse gas 

concentrations

General Circulation Models  (GCMs) 



In the framework of Life Conops project the NASA Goddard 

Institute for Space Studies General Circulation Model (NASA 

GISS GCM ModelE) is used to simulate future climate.  

The simulations cover the period from 1880 to 2075. 

Greenhouse gas concentrations up to 2008 are prescribed using 

ice-core measurements (Schmidt et al. 2011). 

For the period 2009-2075 the GHG levels are supplied from the 

IPCC A1B emissions scenario (IPCC 2000).



A1B scenario assumes "balanced" progress across all resources and 

technologies from energy supply to end use. 

(IPCC 2000)

A1B



GCM results

Current

Future

Temperature

Global average temperature 

current (2010s): 14.57 ᵒC 

future (2050s): 15.85 ᵒC 

Increasing trend in future 

temperature. 



GCM results

Current

Future

Precipitation

Global average precipitation 

current (2010s) : 2.98 mm/day

future (2050s) : 3.06 mm/day

Stable global trend but very  location 

dependent 



Mediterranean: is one of the most prominent “Hot-Spots” in 

future climate change projections (Giorgi 2006):

�location: transition zone between the arid climate of northern 

Africa and the wet climate of central Europe areas.        

�topography and coastlines: fine scale spatial variability of the 

climatic conditions (Gao and Giorgi, 2008). 



The outputs from the GCM are relatively coarse (i.e., 2˚ × 2.5˚) 
for applications to regional and local scales. 

GCMs, in conjunction with nested regional models, have the 

potential to provide geographically and physically consistent 

estimates of regional climate change which are required in 

impact analysis.



Dynamical downscaling:  the coarse resolution data of the GCM are 

used as initial and boundary conditions by a regional climate model 

in order to add-up more detail from local topography, coastline 

and land use/land cover.

Mesoscale Model: Weather 

Research and Forecast (WRF)

Multi-nested grid approach. The 

innermost domain uses a 9 km 

horizontal grid spacing 



Annual

Temperature change

Annual average temperature is estimated to be higher in the future all over the 

domain. 

Increases in the range of 1.0 to 1.5 degrees cover the major part of the domain. 

A maximum increase of up to 2.0 degrees is estimated in the eastern and 

southeastern parts of the domain while a minimum increase in the range of 0.5 

to 1.0 degrees is estimated in the western and southwestern parts of the 

domain as well as in the eastern Mediterranean Sea. 



Summer

SpringWinter

Autumn

Annual

Temperature change



Temperature trend suggests reduction of low and increase of high 

temperatures for all seasons in the future. 

�milder winter and warmer spring in the future. 

�extension of the future summer period beyond the traditional 

summer months. 



Annual

Precipitation change

Annual precipitation is estimated to be lower up to 40% in the major part of the 

land at the southeast (i.e., Balkan Peninsula and Turkey) and the west part of 

the domain.

An increase of up to 60% is found over central Mediterranean, northern Italy 

and the central European countries belonging in the domain. 

A higher increase is simulated at the southern part of the domain. 



Summer

SpringWinter

Autumn

Annual

Precipitation change



Precipitation trend suggests an increase over the domain of the 

dry days (i.e., precipitation rate less than 1 mm/day) for future 

winter, spring and autumn. 

Future summer is estimated to be a little bit wetter; however 

around 90% of the days are dry. 

Days characterized by extreme precipitation rates (i.e., greater 

than 200 mm/day) are found higher during all future seasons. 



Conclusions:

�Precipitation change is much more location dependent 
compared to temperature. 

�While future temperature is estimated to increase, future 
precipitation rates present a mixed trend with a different 
seasonal pattern in all regions.

�The results will give us the opportunity to estimate the 
suitability of the regions for the establishment and seasonal 
abundance of the IMS in the future over Greece and Italy. 


