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METEO-CLIMATIC STATIONS

44 PLAIN AND HILL STATIONS
44 ALPINE STATIONS
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YEARLY MEAN TEMPERATURES ANOMALIES
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LOW WINTER TEMPERATURES
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NUMBER OF FROSTY DAYS VARIATION

Standardized average anomalies of frosty days 1962-1970 in comparison
to baseline 1961-1990
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Standardized average anomalies of frosty days 1988-.996 in comparison
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TROPICAL TEMPERATURE DAYS

Tropical temperature (T>=33°C) increase 1951-1979 VS 1980-2003
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TROPICAL TEMPERATURE DAYS

MilanoBrera-Tropical days
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HYDROLOGICAL YEAR 2005: RAINFALL DEFICLT
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ADDA RIVER BASIN

MAIN CHARACTERISTICS

SURFACE DRAINED: 7.927 kmg
RIVER LENGHT: 313 km
ALTITUDE RANGE:

-Sources of Adda: 2.237 m asl
-Mean lake Como elevation: 198 m asl
-Join with Po river: 36 m asl




ADDA RIVER BASIN

TIRANO (441 m asl)
Year average discharge : 26,75 m3/s

FUENTES (198 m asl)
Year average discharge: 88,0 m3/s

MALGRATE (198 m asl)
Year average discharge: 158,2 m3/s

JOIN WITH PO RIVER (36 m asl)
Year average discharge: 287,72 m3/s

STORAGE CAPACITIES

sLAKE COMO
-Absolute capacity: 22.500 Mmc
-Regulation (available) capacity: 254,3 Mmc

sHYDROELECTRIC RESERVOIRS:
-27 reservoirs (44 power stations): 515 Mmc




SOCIO-ECONOMIC ANALYSIS — STUDY AREA

I LAKE COMO (central basin).shp
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CLIMATE CHANGE AND
SOCIO-ECONOMIC SYSTEM

o CLIMATE CHANGE: INFLUENCE ON WATER RESOURCES
DISTRIBUTION (STOCKS/FLOWS)

o SOCIO-ECONOMIC SYSTEM: INFLUENCE OF COMPETING WATER
USERS ON WATER BALANCES

v

e HIGH STRESS ON WATER RESOURCES UNDER CURRENT
CONDITIONS

e HIGH SENSITIVITY OF THE SOCIO-ECONOMIC SYSTEM TO
VARIATIONS ON WATER INPUTS




CLIMATE CHANGE AND
SOCIO-ECONOMIC SYSTEM




QUANTITATIVE CAUSE-EEFECT CORRELATION
PHYSICAL ANALYSIS

1st step: Identification of the physical causes;
2"d step: Determination of the physical effects.

1L

SOCIO-ECONOMIC ANALYSIS

3rd step: Evaluation of the main features and the most
relevant socio-economic drivers;

4th step: Assessment and evaluation of the economic
conseguences (i.e. competition and damages).




QUANTITATIVE CAUSE-EFFECT CORRELATION

PHYSICAL ANALYSIS @ SOCIO-ECONOMIC ANALYSIS

OVERLAY OF THEMATIC LAYERS AND
DATABASE USING GIS TECHNIQUES

1L

IDENTIFICATION OF
POTENTIAL DROUGHT SCENARIOS

1

EVALUATION OF THE ECONOMIC EFFECTS
GENERATED FROM THE PHYSICAL IMPACTS




PHYSICAL ANALYSIS

1. PHYSICAL CAUSES:
o Variation on General Atmospheric Circulation;
o Rise of temperature;
o \ariation on pluviometric regimes;
e Increase of the frequence of extreme events.

2. PHYSICAL EFFECTS:

e\/ariations on water flows (rivers)
and water stocks (lakes, reservoirs);

eEffects on snow and ice >~ “SUPPLY SIDE”
accumulation/melt;

eEffects on groundwater recharge;

_

eEffects on the overall water ) :
demand; DEMAND SIDE

eShifts in demand peaks.




SOCIO-ECONOMIC ANALYSIS

3. EVALUATION OF SOCIO-ECONOMIC MAIN FEATURES

sCollection and critical analysis of statistical data about population
dynamics and economic sectors;

eIdentification of the most sensible socio-economic frames and
communities on the territory;

eComprehension and analysis of (local and/or remote) socio-
economic interrelationships between the areas exposed with other
areas.




SOCIO-ECONOMIC ANALYSIS

4. ASSESSMENT AND QUANTIFICATION OF SOCIO-ECONOMIC

EFFECTS

DIRECT EFFECTS INDIRECT EFFECTS

PRIMARY CONSEQUENCES OF SECONDARY EFFECTS
WATER SHORTAGE ON THE (LONG-TERM) OF WATER

SOCIO-ECONOMIC ACTIVITIES RESOURCES SCARCITY ON
THE SOCIO-ECONOMIC SYSTEM




YEAR 2005 — DIRECT EFFECTS OBSERVED

SOME DIRECT EFFECTS OF WATER SHORTAGE ON:

AGRICULTURE: crop losses, damage to crop quality;

TOURISM: reduction in recreational uses (e.g.: navigation, bathing) on
L ake Como;

POWER GENERATION: change in hydropower potential through the
year, altered potential for run-of-river power;

PUBLIC WATER SUPPLY: reduction in availability of summer municipal
water, increase of water demand.




PROJECT RICLIC-WARM AGENDA

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

1st YEAR OF ACTIVITIES:
- Collection and geocoding ofi past physical data by, every: single Work Package.

2nd YEAR OF ACTIVITIES:

- Analysisiand modeling of the data| collected, integration; on armulti-disciplinary.
level, creation of future scenarios and ferecasting;

- Collection and| criticall analysis off the SeCI0-ECONOMIC, SyStem.

3rd YEAR OF ACTIVITIES:

- Assessment and guantification: off socio-economic direct and indirect effiects;

- Creation, management and constant: update off a scientific multi=disciplinary,
database;

- Supplying| of decision-making instruments for watershed management.




AKE HOME MESSAGE

PAST SCENARIOS <> FORECASTING

CAUSE <> EFFECT

WATER DEMAND <>  WATER SUPPLY.

TECHNICAL < : > ECONOMICS
SCIENCES
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