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EU - policy context 
 

 

• GREEN PAPER “Adapting to climate change in Europe - options    
        for EU action”  (2007) 

• WHITE PAPER “Adapting to climate change: Towards an 
       European framework for action” (2009) 
 Every effort must be made to adopt national or regional adaptation 

strategies at the member states 
 Adaptation strategies in Europe most be implemented in two faces:  

  F I ( 2009 -2012): preparing the ground   
 FII ( from 2012): adoption of the National Adaptation Strategies     

• EU ADAPTATION STRATEGY “An EU Strategy on adaptation to 
          climate change” (April 2013) 
 Encourage all Member States to adopt comprehensive adaptation strategies 
 Provide funding to support capacity building on adaptation ( LIFE, cohesion 

found) 
 Bridge the knowledge gap 
 Further develop Climate-ADAPT platform for adaptation information 
 Mainstreaming adaptation into EU policies 



Regional adaptation strategies in EU 

 

 

 

 

 

Climate change strategies assessed (showing both municipalities and 
sub-national government strategies) .Source: Ribeiro et al, 2009 

White paper : “Due to 
the regional variability 
and severity of climate 
impact most adaptation 
measures will be taken at 
regional or local level” 
Article 4 of the 
UNFCCC: “every effort 
must be made to adopt 
national or regional 
adaptation strategies” 
EU adaptation 
strategy: “In view of the 
specific and wide  ranging 
nature of climate change 
impacts… adaptation 
measures need to be 
taken at all levels, from 
local to regional and 
national level” 



The Lombardy region: characteristics 

 

 

 

 

 

 
 high population density  
 (9 909 348 inhabs 
 413 inhab/km²) 

 highly industrialized 

 high degree of soil     
sealing  

 large-scale agricultural    
production 

 high geographical 
heterogeneity (large 
Alpine region)  

 high climatic variability 
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State of the art 

 

 

 

 

 

Guidelines for the elaboration of a Regional CC Adaptation Strategy (RAS) 
in Lombardy Region, 2012 

Source : FLA, 2012 
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http://www.reti.regione.lombardia.it/cs/Satellite?c
=Redazionale_P&childpagename=DG_Reti%2F
Detail&cid=1213581345956&pagename=DG_RS
SWrapper 
 



Lombardy RAS: main elements expected 

 

 

 

 

 

 
• Evaluation (and quantification) estimate of the present and future CC  

impacts at regional level for each  sector;   
• Evaluation of sectoral vulnerabilities to present and future  climate; 
• Possible estimation of socio-economic costs of sectoral impacts; 
• Evaluation of already implemented measures in the current sectoral 

policies, concerning adaptation co-objectives; 
• Evaluation of adaptive capacity of each sector; 
• Proposal and possible estimate of future adaptation measures per  

sector and cross-setoral issues, providing methodological support 
for mainstreaming the proposed measures into current sectoral 
policies, and monitoring systems; 

• Implication of decision-makers and other stakeholders in the 
process throughout participatory tools; 

• Public information and dissemination through workshops and online 
tools, as well as networking. 

 



 Main sectors 
 

RAS: Sectors and working program 

 

 

 

 

 

Working program 
 

1. Water resources: hydrological 
cycle, water quality, energy 
supply, drinking water and 
irrigation; 

2. Structure and soil quality: stability 
of slopes, land degradation and 
desertification;  

3. Built environment, transport and 
mobility; 

4. Air quality and human health;  
5. Ecosystems, forests, biodiversity 

and protected areas;  
6. Agriculture. 
7. Tourism. 

Phase IV. 
Definition of the lines of action for the 

adaptation process 

Phase 0. 
 collection of basic documentation and 

organization of the RAS 

Phase V. 
Definition of the specific actions and 

measures for adaptation 

 

 

Phase I.  
Construction of the climatIc bases of the 

RAS 

Phase III. 
Sectoral impact and vulnerability 

assessment 
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Trend of average temperature anomalies in the North of Italy 
compared with the period 1961-1990.Data source: ISAAC 2012 

 Maximum summer Tº 

Number of days per year that exceeded 30 degrees in temperature 
(blue bars) and the maximum temperature reached for Varese. Data 

source: Geophysical Centre Prealpino - Weather Statistics 

 Frequency of high temp days 
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Trend of anomalies of  maximum summer temperatures in the 
North of Italy compared with the period 1961-1990. Source: 
ISAAC 2012 

 Maximum  winter Tº  

Andamento delle anomalie delle temperature massime invernali per il 
Nord d´Italia, rispetto al periodo 1961-1990.Fonte: ISAAC 2012 

Climatic stressors: temperatures 
 

 

 

 Mean Tº  



  Rainfall  
intensity  

  N° number of 
rainy days 

Trend of the number of rainy days and rainfall intensity in different 
Italian regions, during the period 1880-2006. 

 
Source: Brunetti et al., 2006.  Winter precipitation anomalies in% compared to the 

average of the period 1971-2000. Source: ISAC CNR, 2012.  

evolution of winter drought  days in northern Italy. 
Source : Brunetti et al. 2002 

Climatic stressors: precipitations 

 Drought  
 days  

 



Distribution of seasonal 
temperatures 
 

Distribution of 
seasonal rainfall 
 

Projections for Northern Italy: Source 
:Coppola e Giorgi, 2010 
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Red Histograms = projected values ​​for 2070-2100 
Black Histograms = average values 1961-1990 

Frequency of heatwaves 
 
 

2021-2050 compared with 
1961-1990 

2071-2100 compared with 
1961-1990 

Fonte: ESEMBLES project report, 2008 

Climatic projections: increase climate variability 

 



Source: Neff, R., et. al. 2000 

Main impacts 



Main impacts 

 Glacier retreat 

Glaciers retreat in the 
Lombardy Alps 

Percentage of advancing glaciers (blue), 
stationary (green) and retreating (red) in the 
Alps in 1980-1999, Source: Comitato 
Glaciologico Italiano, 2006) 

 

Source: Impacts of Europe's changing climate. 
Indicator-based assessment, 2012  

Projected changes in the volume 
of mountain glaciers and ice cap 
of European Alps (in km3, for 10 
different models)  



Main impacts 

Snowpack loss 

Snowpack anomalies in Lombardy (in 
cm) between 1974-2009 

  
Prediction of the relative difference 
(in%) on days with snow cover for 

2070-2100, respect to between1961-
1990 (SRES A1) 

Source:Lautenschalger, 2008 

Source: ARPA Lombardia 



Source: Beniston. 2006 
 

Changes in seasonal  runoff and increase in   
hydro-geological hazards   

Main impacts 

Projected changes in runoff for the 
period 2071-2100 in the central Alps, 
compared with the period 1961-1990  

Change in regional population 
affected by river floods (% of total 
population, change between 2001-
2100, A2 scenario)  

Source: DG REGIO based on 
data provided by JRC 



Main impacts 

 Increase of water temperature and decrease of 
water quality  

Periods in brackets represents isolated phenomena 
during such period (from SALMASO, 2005). In bold data 
illustrate new bloom events detected after 2004. Source: 
Mosello et al. 2010  

Source: Ambrosetti et al. 2006 

Evolution of mean water temperature (°C) 
of Lago Maggiore lake measured at 0.5 m 

deep (1960-2000) 

Algal bloom episodes in the main  
subalpine lakes over 1975-2005 



Main impacts 

Reduction of water storage capacity  

Overall reduction of about - 30% of 
hydropower production since 1998 ( 

respect an increase of + 10% in 
power capacity)    

Source: Piano d’Azione per l’Energia, 
aggiornamento 2008.TERNA, 2008  

Projected decrease in hydropower  production 
capacity  

Relative changes in the  annual runoff of the main  
Europeans rivers by 2020 and 2070 compared to the 
1961-1990 runoff average value: climate model 
HadCM3. Source: Lehner et al., 2005. 

 hydropower 
potential of about 5-

10% by 2020 

 of up to 20% of 
the hydroelectric 
potential by 2070 



Trend of the average annual flow of the Po River at 
Pontelagoscuro  

Source: 
ARPA Emilia 
Romagna,20
07 

Imbalance between supply and demand of water 
resources  

Source: PITUA 2006, 
Programma di Tutela e 
Uso delle Aque in 
Lombardia 

1° Hydropower 
2° Irrigation 
3° Cooling TPP 
4° Drinking water 

Water concessions in % per sector in Lombary  

Main impacts 



Projected change in mean annual and summer minimum 7-day river flow 
between 2071-2100 and the reference period 1961-1990  

Reduction of (summer) river flow and ecosystem risk 
(minimum instream flow endangered) 

 

Main impacts 



4. TOURISM 

 

 

Snowline rise 

Water quality decrease for bathing 
 Increase of glacial hazards in mountain zones 

increased 
vulnerability of 
the ski areas 
(artificial snow) 

reduction of 
winter  
tourism 
revenues Projections of % of snow lifts above the Snow Reliability Line in Lombardy using scenario 

A2. Source: own elaboration  from data of Kyoto Lombardy Project, FLA 2008.  

2050 
+3ºC 
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Main impacts: tourism 
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Proposal of strategic adaptation directions: 
Methodology  

 

 

 

 Identification of a set of 
preliminary adaptation 

options 

Sectoral workshops 
regarding climate 

change impacts and 
vulnerability 

characterization  

Proposal of sectoral 
adaptation recommendations 

in strategic fields: 
 

• planning 
• emergency management 
• recommendations for R&D 

Evaluation of already 
current sectoral policies 
and tools concerning 
adaptation co-objectives 

Review of 
existing 

successful 
case of 
study  

Review of 
existing 
sectoral 
planning 

documents 

Implementation 
of participatory 

process 



Planning 
 Improve the computerized mapping database of the minor 

hydrographic networks.  
 Check the legal framework of water management at regional level 

(distribution rules and procedures of water storage, revision of legal 
provisions on low water, discharges, lake regulation). 

 Regionalization and networking of the supply of drinking water and 
treatment of wastewater. 

 Set up a high altitude snowpack monitoring network system. 
 Ensure progressive legal compliance with the minimum river flow 

and water quality standards in accordance with the Water 
Framework Directive and ensure the safety of large-scale dams.  

 Optimize current water reservoirs as well as agricultural and farming 
systems and techniques. 

 Reinforce current monitoring systems for water resources and 
consumption (water level forecasts for the Po river, trans-regional 
info). 

 Ensure the required space for revitalization, flood control and a 
healthier ecology for watercourses so that they can fulfill their 
natural functions. 



Emergency management 

 Identification of emergency measures to reduce and restrict 
consumption in case of severe drought; 

 
 Integration of management protocols to reduce untreated 

water spills in current emergency plans and crisis; 
 
 Optimize transport capacities during low water periods by 

implementing specific measures along waterways. 



Recommendations for R & D 

 Build up a Regional  water demand model starting by an 
accurate census of water users and their consumption 
(improve the current  regional cadastre of water users); 

 Improve regional modeling of climate and water regime 
developing different scenarios (short, medium and long 
term), with a high level of downscaling; 

 Intensify research regarding new technologies and hydraulic 
systems to save water, improve water treatment systems and 
water recycling; 

 Building a model application from a detailed survey of water 
users and their consumption; 

 Create incentives/funding mechanisms for watershed 
management (at interregional and transnational level); 

 Refine water balances at watershed level. 
 



Thank you for your attention 
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