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Anomali termiche dal 1906 al 2005 (fascia rossa) dai modelli 
MMD; e proiettati dal 2001 al 2100 dai modelli MMD per lo 
scenario IPCC A1B (fascia arancione) (IPCC FAR, 2007).
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-18.5

Change

1985-2007,

%

1985 2007

Utilised Agricultural
Area, ha

15,601,000 12,707,486

Forest land, ha 8,675,000 10,475,658

-46.3

-51.1

+0.6

1,677,766

2.3

Irrigable agric. area, ha 3,950,503 3,972,666

GDP, % 4.7

Farm holdings,  # 3,123,344
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Gli impatti già osservati dei cambiamenti climatici 
riguardano: 
•gli ecosistemi: distribuzione, composizione, struttura, 
funzione, fenologia, servizi ecosistemici;
•le specie: variazioni della distribuzione (migrazione 
verso nord e quote più elevate, contrazione del range), 
fenologia e crescita, della popolazione (temp., 
precipit., eventi estremi, competiz., patog. e parass., 
disponibilità di cibo, fecondità e riproduzione), 
estinzione; 
•la diversità genetica. 
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Climate change impacts can be roughly divided into two groups:

biophysical impacts: 
■ physiological effects on crops, pasture, forests and livestock (quantity,
quality); 
■ changes in land, soil and water resources (quantity, quality);
■ increased weed and pest challenges; 
■ shifts in spatial and temporal distribution of impacts; 
■ sea level rise, changes to ocean salinity; 
■ sea temperature rise causing fish to inhabit different ranges.

socio-economic impacts: 
■ decline production and supply of other ecosystem services; 
■ reduced marginal GDP from agriculture; 
■ exodus from rural areas food insecurity.
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Fonte: International Food Policy Research Institute , 2009
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Exposure
Exposure relates to the degree of climate stress upon a particular unit of 

analysis.
In this work, exposure is represented by:  
1. Frequency of climate extreme events (droughts and floods, episodes 

of high relative humidity, frost, and hail can also affect yield and 
quality of fruits and vegetables) and climate-related biotic and abiotic 
stresses (forest fire, etc.).  

2. Predicted change in temperature and precipitation by 2050

Sensitivity
1. Irrigation rate
2. Land degradation index  
3. Crop diversification index: 
4. Percent small-scale holdings
5. Rural population density
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Adaptive capacity
1. Inherent biological adaptive capacity of crops (annual crops better 

than perennial, gamic better than agamic)
2. Farm organization
3. Technical skills (percentage of agriculturalist living in the study area)
4. Access to credit
5. Farm income  
6. Farm holding size
7. Share of agriculture GDP
8. Farm assets
9. Infrastructure index
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Vulnerability of a given agricultural or sylvicultural system depends on its 
exposure and sensitivity , which combined provides the potential impact 
and the potential for effectively coping with the impacts and associated 
risks. 

Vulnerability may be formulated mathematically as follows:  

V = f (I – AC) 

where V is vulnerability, I is potential impact, and AC is adaptive capacity. 

A higher adaptive capacity is associated with a lower vulnerability, while a 
higher impact is associated with a higher vulnerability. 
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and selected appropriate indicators, we must now carry out a form of standardization
to ensure that all the indicators are comparable . 

Based on the method in the UNDP’s Human Development Index, all of the variables 
in the vulnerability indices are normalized to a range of 0 to 100. 

The values of each variable are normalized to the range of values in the data set by 
applying the following general formula :  

(Actual value – minimum value) * 100 
Index value = ------------------------------------- ---------------

(Maximum value – minimum value) 

To ensure that high index values indicate high vulnerability in all cases, we reverse 
the index values by using [100 – index value] for indicators hypothesized to decrease 
vulnerability.  
After standardizing the data, we next attach weights to the vulnerability indicators. 
A review of the literature indicates that three methods are used to assign weights 
to indicators : 
1.expert judgment 
2.arbitrary choice of equal weight and 
3.statistical methods such as principal component analysis or factor analysis. 
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•Need to adapt to a changing climate (temperatures increases, changing 
amount of available water, increased frequency and intensity of extreme 
weather events and rises in sea level and saline intrusion in the coastal 
zones of the peninsula and islands)
•autonomous (ex.: reaction of a farmer) and planned adaptation
(conscious policy options or response strategies
•adaptation is a risk-management strategy that has costs and is not fail-
safe
•adaptation measures that are able to incorporate biodiversity 
conservation and mitigation planning, to obtain ‘win-win-win’ strategies
•Assessment of vulnerability is key (exposure, sensitivity, and adaptive 
capacity).
•The environmental and socio-economic indicators to be identified have 
to reflect these three components of vulnerability. 
•The approach to be followed should combine exposure with sensitivity to 
give the potential impact, which is then compared with the adaptive 
capacity to yield an overall measure of vulnerability
•Principal component analysis has to be used to generate weights for the 
different indicators, and an overall vulnerability index has to be proposed. 
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