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GEC caused by man
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Ecosystem vulnerability

Vulnerability 
induced by GEC

Global Environmental Changes (GEC) caused by human activityGlobal Environmental Changes (GEC) caused by human activity

Climate change is one of the GEC



PaleoclimaticPaleoclimatic surveyssurveys of of GreenhouseGreenhouse gasesgases byby AntarcticAntarctic iceice --carrotcarrot ““ EPICAEPICA””

ENEA ENEA isis
involvedinvolved in in 
the the AntarcticAntarctic
International International 
ReasearchReasearch
ProgrammeProgramme

EPICA community members 2004; Brook 2006



Since 1992 ENEA carries out 
measurements of the main
athmospheric drivers
relevant to climate change
(greenhouse gases, ozone, 
aereosol, clouds) at the 
Climatic Observation Station 
of Lampedusa

COCO22 and and otherother athmosphericathmospheric driversdrivers



Climate changes and Aridity ZonesClimate changes and Aridity Zones

Global land area by aridity zone (%)
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In terms of agricultural yields the future climatic  scenarios foIn terms of agricultural yields the future climatic  scenarios fo r r 
2050 predict a loss of production up to 20% in Sout hern 2050 predict a loss of production up to 20% in Sout hern 
Europe, caused in particular by:Europe, caused in particular by:

1. reduction of the plant growing period;1. reduction of the plant growing period;

2. increased number of extreme events during sensit ive 2. increased number of extreme events during sensit ive 
phenologicalphenological phases, in particular heavy rains during seeding phases, in particular heavy rains during seeding 
and hot stress during flowering;and hot stress during flowering;

3. more intense and longer drought periods3. more intense and longer drought periods ..

The impact of the The impact of the climateclimate changeschanges on on agricultureagriculture

The The yieldyield variabilityvariability (up (up toto 20%) 20%) isis linkedlinked toto severalseveral factorsfactors ; the ; the 
vulnerabilityvulnerability of of soilsoil , water and , water and ecosystemecosystem biodiversitybiodiversity isis a a 
strategicstrategic indicatorindicator in in termsterms of of naturalnatural resilienceresilience toto climateclimate
changechange ..



The more degraded is the agroThe more degraded is the agro --ecosystems, ecosystems, 
the more vulnerable it is to climate changesthe more vulnerable it is to climate changes

Desertification is reducing the natural Desertification is reducing the natural 
resilience of agroresilience of agro --ecosystemsecosystems

DesertificationDesertification meansmeans land land degradationdegradation in in aridarid, , 
semisemi--aridarid and dry and dry subsub--humidhumid areasareas resultingresulting fromfrom
variousvarious factorsfactors, , includingincluding climaticclimatic variationsvariations and and 
humanhuman activitiesactivities

UNCCDUNCCD



DirectDirect
because because MediterraneanMediterranean
countrcountriesies

areare affected by affected by 
desertificationdesertification

IndirIndireectct
Because Because theythey areare

interested by largeinterested by large

migratory fluxes comingmigratory fluxes coming

from countries morefrom countries more

profoundly affected byprofoundly affected by

desertificationdesertification

DualDual actionaction

Effects of desertification in the Effects of desertification in the 
Mediterranean AreaMediterranean Area





DesertificationDesertification in Italyin Italy

More More thanthan 30% of the 30% of the 
territoryterritory isis veryvery sensitive sensitive toto
desertificationdesertification riskrisk withwith the the 
presentpresent climaticclimatic conditionsconditions
and land and land useuse





Water: Water: criticalcritical resourceresource
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ChangesChanges in water in water availabilityavailability and Water and Water exploitationexploitation IndexIndex
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The effectsThe effects

Competitive use of water Competitive use of water resourcesresources

�� Human Human settlementsettlement

�� AgricultureAgriculture

�� TourismTourism

�� IndustryIndustry

QualiQuali --quantitative quantitative degradationdegradation processesprocesses
((salinisationsalinisation , , pollutionpollution , etc.), etc.)



DynamicDynamic knowledgeknowledge of:of:

�� Water Water resourcesresources availabilityavailability and and 
theirtheir useuse

�� Water stock and Water stock and distributiondistribution
systemssystems ((infrastructuralinfrastructural facilitiesfacilities ))

�� Water Water qualityquality monitoringmonitoring

Some Some examplesexamples forfor Adaptation, Adaptation, 
Mitigation and Recovery actionsMitigation and Recovery actions ::

�� DSS DSS forfor water managementwater management
�� Selection of cultivar more tolerant Selection of cultivar more tolerant 

to drought and salt stressto drought and salt stress
�� Technologies to improve water Technologies to improve water 

use efficiency use efficiency 

ResultsResults



Final considerationFinal consideration

Actions will have to focus on: 

• a monitoring tool to provide early warning of disturbance and 
performance evaluation of mitigation programmes. Designed for low cost, 
replicable, multi-scale applications from local to national scales. 

• a forecasting tool that enables medium term forecasting of spatially 
distributed land degradation status and risks under several hypothesis 
and future climatic and socio-economic scenarios.  

• a vulnerability assessment tool that allows the identification of 
stability conditions for targeted desertification syndromes, and the 
direction of change from their actual or hypothetic states under different 
future scenarios.



Thank you for your attention


