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METEOMETEO--CLIMATIC STATIONSCLIMATIC STATIONS

Plain and hill stations

Alpine stations

Adda river basin

Padana Plain area

44 PLAIN AND HILL STATIONS 
44 ALPINE STATIONS



ALPINE ZONE (Lago Venina)
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PRE-ALPINE ZONE (San Pellegrino)
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PLAIN ZONE (Brescia)
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LOW WINTER TEMPERATURESLOW WINTER TEMPERATURES

Average of low winter temperature (DJFM)
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NUMBER OF FROSTY DAYS VARIATIONNUMBER OF FROSTY DAYS VARIATION

Standardized average anomalies of frosty days 1962-1970 in comparison
to baseline 1961-1990

Standardized average anomalies of frosty days 1988-1996 in comparison
to baseline 1961-1990

+12 days/winter +5 days/winter

+2 days/winter

-12 days/winter

-16 days/winter

-10 days/winter



TROPICAL TEMPERATURE DAYSTROPICAL TEMPERATURE DAYS
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TROPICAL TEMPERATURE DAYS TROPICAL TEMPERATURE DAYS 

Brescia-Tropical days
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MilanoBrera-Tropical days
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HYDROLOGICAL YEAR 2003: RAINFALL DEFICITHYDROLOGICAL YEAR 2003: RAINFALL DEFICIT
ALPINE ZONE Deficit %2003

(Prese Frodolfo)

-150.0

-100.0

-50.0

0.0

50.0

100.0

150.0

200.0

250.0

300.0
S

e
p

te
m

b
e

r

O
c

to
b

e
r

N
o

v
e

m
b

e
r

D
e

c
e

m
b

e
r

J
a

n
u

a
ry

F
e

b
ru

a
ry

M
a

rc
h

A
p

ri
l

M
a

y

J
u

ly

J
u

n
e

A
u

g
u

s
t

%
 A

n
n

u
a

l

d
e

fi
c

it

Months

D
e

fi
c

it
 %

Alpine zone (Prese 

Frodolfo)

Baseline 

1961-1990 

(mm)

Year 

2003 

(mm)

deficit 

% 2003

September (2002) 73,8 37,0 -49,9

October (2002) 58,4 47,4 -18,9

November (2002) 68,1 241,0 253,9

December (2002) 38,9 11,6 -70,1

January 38,2 1,4 -96,3

February 30,7 0,0 -100,0

March 34,4 0,0 -100,0

April 52,0 19,2 -63,1

May 88,4 72,0 -18,5

July 76,9 42,4 -44,9

June 80,5 87,2 8,3

August 94,0 76,4 -18,7

Annual total 734,3 635,6

% Annual deficit -13,4

PLAIN ZONE Deficit% 2003

(Lodi)
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Plain zone (Lodi)

Baseline 

1961-1990 

(mm)

Year 

2003 

(mm)

deficit 

% 

2003

September (2002) 57,3 48,0 -16,2

October (2002) 93,3 54,5 -41,6

November (2002) 81,9 203,5 148,4

December (2002) 54,0 62,7 16,2

January 57,2 18,0 -68,5

February 57,8 0,0 -100,0

March 66,1 5,5 -91,7

April 71,3 24,0 -66,3

May 76,4 22,0 -71,2

July 58,5 56,0 -4,2

June 49,3 41,5 -15,8

August 78,3 0,6 -99,2

Annual total 801,3 536,3

% Annual deficit -33,1



•

MAIN CHARACTERISTICSMAIN CHARACTERISTICS

�� SURFACE DRAINEDSURFACE DRAINED: 7.927 kmq: 7.927 kmq

�� RIVER LENGHTRIVER LENGHT: 313 km: 313 km

�� ALTITUDE RANGEALTITUDE RANGE::

--Sources of Adda: 2.237 m aslSources of Adda: 2.237 m asl

--MeanMean lake Como lake Como elevationelevation: 198  m : 198  m aslasl

--JoinJoin with Po river: 36  m with Po river: 36  m aslasl

ADDA RIVER BASINADDA RIVER BASIN



FUENTES (198 m FUENTES (198 m aslasl) ) 

YearYear averageaverage dischargedischarge: 88,0 m: 88,0 m33/s/s

TIRANO (441 m TIRANO (441 m aslasl) ) 

YearYear averageaverage dischargedischarge : 26,75 m: 26,75 m33/s/s

MALGRATE (198 m MALGRATE (198 m aslasl) ) 

YearYear averageaverage dischargedischarge: 158,2 m: 158,2 m33/s/s

JOIN WITH PO RIVER (36 m JOIN WITH PO RIVER (36 m aslasl) ) 

YearYear average average dischargedischarge: 287,72 m: 287,72 m33/s/s

STORAGE CAPACITIESSTORAGE CAPACITIES

••LAKE COMOLAKE COMO

--AbsoluteAbsolute capacitycapacity: 22.500 : 22.500 MmcMmc

--RegulationRegulation ((availableavailable) ) capacitycapacity: 254,3 : 254,3 MmcMmc

••HYDROELECTRIC RESERVOIRS:HYDROELECTRIC RESERVOIRS:

--27 27 reservoirsreservoirs (44 power (44 power stationsstations): 515 ): 515 MmcMmc SOURCE:

PTUA Lombardy, 2003.

ADDA RIVER BASINADDA RIVER BASIN
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SOCIOSOCIO--ECONOMIC ANALYSIS ECONOMIC ANALYSIS –– STUDY AREASTUDY AREA

SOURCE: ISTAT, 2003.



SOCIOSOCIO--ECONOMIC ANALYSIS ECONOMIC ANALYSIS –– STUDY AREASTUDY AREA
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STRONG INTERSTRONG INTER--CONNECTION BETWEEN CONNECTION BETWEEN 

NATURAL CYCLES AND HUMAN ACTIVITIESNATURAL CYCLES AND HUMAN ACTIVITIES

•• CLIMATE CHANGECLIMATE CHANGE: INFLUENCE ON WATER RESOURCES : INFLUENCE ON WATER RESOURCES 

DISTRIBUTION (STOCKS/FLOWS)DISTRIBUTION (STOCKS/FLOWS)

•• SOCIOSOCIO--ECONOMIC SYSTEMECONOMIC SYSTEM: INFLUENCE OF COMPETING WATER : INFLUENCE OF COMPETING WATER 

USERS ON WATER BALANCESUSERS ON WATER BALANCES

CLIMATE CHANGE AND CLIMATE CHANGE AND 
SOCIOSOCIO--ECONOMIC SYSTEMECONOMIC SYSTEM

•• HIGH STRESS ON WATER RESOURCES UNDER CURRENT HIGH STRESS ON WATER RESOURCES UNDER CURRENT 

CONDITIONSCONDITIONS

•• HIGH SENSITIVITY OF THE SOCIOHIGH SENSITIVITY OF THE SOCIO--ECONOMIC SYSTEM TO ECONOMIC SYSTEM TO 

VARIATIONS ON WATER INPUTSVARIATIONS ON WATER INPUTS



CAUSE CAUSE –– EFFECT QUANTITATIVE CORRELATIONEFFECT QUANTITATIVE CORRELATION

ASSESSMENT OF THE QUANTITATIVE INTERDEPENDENCE ASSESSMENT OF THE QUANTITATIVE INTERDEPENDENCE 

BETWEEN PHYSICAL CAUSES AND ECONOMIC EFFECTSBETWEEN PHYSICAL CAUSES AND ECONOMIC EFFECTS

CLIMATE CHANGE AND CLIMATE CHANGE AND 
SOCIOSOCIO--ECONOMIC SYSTEMECONOMIC SYSTEM



QUANTITATIVE CAUSEQUANTITATIVE CAUSE--EFFECTEFFECT CORRELATIONCORRELATION

PHYSICAL ANALYSISPHYSICAL ANALYSIS

11stst stepstep:: IdentificationIdentification of the of the physicalphysical causescauses;;

22ndnd stepstep: : DeterminationDetermination of the of the physicalphysical effectseffects..

SOCIOSOCIO--ECONOMIC ANALYSISECONOMIC ANALYSIS

33rdrd stepstep: : EvaluationEvaluation of the of the mainmain featuresfeatures and  the and  the mostmost

relevantrelevant sociosocio--economiceconomic driversdrivers;;

44thth stepstep: : Assessment and evaluation of the economic Assessment and evaluation of the economic 

consequences (i.e. consequences (i.e. competitioncompetition and and damagesdamages).).



QUANTITATIVE CAUSEQUANTITATIVE CAUSE--EFFECTEFFECT CORRELATIONCORRELATION

PHYSICAL ANALYSISPHYSICAL ANALYSIS SOCIOSOCIO--ECONOMIC ANALYSISECONOMIC ANALYSIS

OVERLAY OF OVERLAY OF THEMATIC LAYERSTHEMATIC LAYERS AND AND 
DATABASE USING DATABASE USING GIS TECHNIQUESGIS TECHNIQUES

EVALUATION OF THE ECONOMIC EFFECTSEVALUATION OF THE ECONOMIC EFFECTS

GENERATED FROM THE PHYSICAL IMPACTSGENERATED FROM THE PHYSICAL IMPACTS

IDENTIFICATION OFIDENTIFICATION OF

POTENTIAL DROUGHT SCENARIOSPOTENTIAL DROUGHT SCENARIOS



PHYSICAL ANALYSISPHYSICAL ANALYSIS

1. 1. PHYSICAL CAUSESPHYSICAL CAUSES:    :    

•• VariationVariation on on GeneralGeneral AtmosphericAtmospheric CirculationCirculation;;

•• Rise of temperature;Rise of temperature;

•• VariationVariation on on pluviometricpluviometric regimesregimes;;

•• IncreaseIncrease of the of the frequencefrequence of of extremeextreme eventsevents..

““SUPPLY SIDE”SUPPLY SIDE”

““DEMAND SIDE”DEMAND SIDE”

2. 2. PHYSICAL EFFECTS:PHYSICAL EFFECTS:
••VariationsVariations on water on water flowsflows ((riversrivers) ) 
and water and water stocksstocks ((lakeslakes, , reservoirsreservoirs););

••EffectsEffects on on snowsnow and ice and ice 
accumulationaccumulation//meltmelt;;

••EffectsEffects on on groundwatergroundwater rechargerecharge; ; 

••EffectsEffects on the on the overalloverall water water 
demanddemand;;

••ShiftsShifts in in demanddemand peakspeaks..



SOCIOSOCIO--ECONOMIC ANALYSISECONOMIC ANALYSIS

3. 3. EVALUATION OF SOCIOEVALUATION OF SOCIO--ECONOMIC MAIN FEATURESECONOMIC MAIN FEATURES

••CollectionCollection and and criticalcritical analysisanalysis of of statisticalstatistical data data aboutabout populationpopulation

dynamicsdynamics and and economiceconomic sectorssectors;;

••IdentificationIdentification of the of the most sensible sociomost sensible socio--economic economic framesframes and and 

communitiescommunities on the on the territoryterritory;;

••Comprehension and analysis of (local and/or remote) socioComprehension and analysis of (local and/or remote) socio--

economic economic interrelationshipsinterrelationships betweenbetween the the areasareas exposedexposed withwith otherother

areasareas..



SOCIOSOCIO--ECONOMIC ANALYSISECONOMIC ANALYSIS

4.4. ASSESSMENT AND QUANTIFICATION OF SOCIOASSESSMENT AND QUANTIFICATION OF SOCIO--ECONOMIC ECONOMIC 

EFFECTSEFFECTS

DIRECT EFFECTSDIRECT EFFECTS

PRIMARY CONSEQUENCES OF PRIMARY CONSEQUENCES OF 

WATER SHORTAGE ON THE WATER SHORTAGE ON THE 

SOCIOSOCIO--ECONOMIC ACTIVITIESECONOMIC ACTIVITIES

INDIRECT EFFECTSINDIRECT EFFECTS

SECONDARY EFFECTS SECONDARY EFFECTS 

(LONG(LONG--TERM) OF WATER TERM) OF WATER 

RESOURCES SCARCITY ON RESOURCES SCARCITY ON 

THE SOCIOTHE SOCIO--ECONOMIC SYSTEMECONOMIC SYSTEM



YEAR 2003 YEAR 2003 –– DIRECT EFFECTS OBSERVEDDIRECT EFFECTS OBSERVED

SOME DIRECT EFFECTS OF WATER SHORTAGE ON: SOME DIRECT EFFECTS OF WATER SHORTAGE ON: 

•• AGRICULTURE: AGRICULTURE: cropcrop losses, damage losses, damage toto cropcrop qualityquality;;

•• TOURISM: TOURISM: reductionreduction in recreational uses (e.g.: in recreational uses (e.g.: navigationnavigation, , bathingbathing) on ) on 

LakeLake Como;Como;

•• POWER GENERATION: change in hydropower potential through thePOWER GENERATION: change in hydropower potential through the

yearyear, altered , altered potentialpotential forfor runrun--ofof--riverriver power;power;

•• PUBLIC WATER SUPPLY: reduction in availability of summer munPUBLIC WATER SUPPLY: reduction in availability of summer municipal icipal 

water, increase of water water, increase of water demanddemand..



PROJECT  RICLICPROJECT  RICLIC––WARM  AGENDAWARM  AGENDA

PROJECT KICKPROJECT KICK--OFF: SEPTEMBER 2005, DURATION 3 YEARS.OFF: SEPTEMBER 2005, DURATION 3 YEARS.

1st YEAR OF ACTIVITIES:1st YEAR OF ACTIVITIES:

-- CollectionCollection and and geocodinggeocoding of of pastpast physicalphysical data data byby everyevery single Work Package. single Work Package. 

2nd YEAR OF ACTIVITIES:2nd YEAR OF ACTIVITIES:

-- AnalysisAnalysis and modeling of the data and modeling of the data collectedcollected, , integrationintegration on a on a multimulti--disciplinarydisciplinary

levellevel, , creationcreation of future of future scenariosscenarios and and forecastingforecasting;;

-- CollectionCollection and and criticalcritical analysisanalysis of the of the sociosocio--economiceconomic system.system.

3rd YEAR OF ACTIVITIES:3rd YEAR OF ACTIVITIES:

-- AssessmentAssessment and quantification of socioand quantification of socio--economic direct and economic direct and indirectindirect effectseffects;;

-- CreationCreation, management  and , management  and constantconstant updateupdate of a of a scientificscientific multimulti--disciplinarydisciplinary

database; database; 

-- Supplying of decisionSupplying of decision--making instruments for making instruments for watershedwatershed management.management.



TAKE HOME MESSAGETAKE HOME MESSAGE

PAST SCENARIOSPAST SCENARIOS FORECASTINGFORECASTING

WATER DEMANDWATER DEMAND WATER SUPPLYWATER SUPPLY

EFFECTEFFECTCAUSECAUSE

TECHNICALTECHNICAL
SCIENCESSCIENCES

ECONOMICSECONOMICS

exchange of knowledgeexchange of knowledge

quantitative correlationquantitative correlation

scarcityscarcity

modelingmodeling
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Matteo Matteo LacavallaLacavalla (2): (2): matteo.lacavalla@unimib.it matteo.lacavalla@unimib.it 

Marta Brambilla (1): Marta Brambilla (1): marta.brambilla1@unimi.itmarta.brambilla1@unimi.it

Alessia Rossetti (2): Alessia Rossetti (2): alessia.rossetti@gmail.comalessia.rossetti@gmail.com

Paolo Giacomelli (1): Paolo Giacomelli (1): paolo.giacomelli@unimi.itpaolo.giacomelli@unimi.it
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. (1) DEPAAA . (1) DEPAAA –– Agriculture, Food and Environmental Economics and  Policy Dept.Agriculture, Food and Environmental Economics and  Policy Dept., University of Milan. , University of Milan. 

. (2) DISAT . (2) DISAT –– Environmental Sciences Dept., University of MilanEnvironmental Sciences Dept., University of Milan--BicoccaBicocca

PROJECT RICLIC PROJECT RICLIC –– WARMWARM

RRegional egional IImpact of mpact of CLICLImatic matic CChange in Lombardy hange in Lombardy WAWAter ter RResources: esources: 

MModelling and applications.odelling and applications.


