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RICLIC-WARM project frame

WP8
DAMAGES AND RISK EVALUATION

. Prof. Paolo Giacomelli
Climate DEPAAA - University of Milano
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Adda River Basin

o« Main characteristics

Ml - SURFACE DRAINED: 7.979 km?
W - RIVER LENGHT: 313 km
M - ALTITUDE RANGE:

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

« RIVER BASIN SURFACE: 38% of Lombardy




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

o LAKE COMO
- Absolute capacity: 22.500 Mmc
- Regulation capacity:

HYDROELECTRIC RESERVOIRS:
- 56 reservoirs:




Hydroelectric exploitation

Four companies detain the right
of exploitation of Sondrio Province waters:

EDIPOWER:
ENEL:

EDISON:

A.E.M. MILANO:
OTHER:

Hydroelectric net proeduction: (year 2000):

- of the national hydreelectric production;

= of the regional hydroelectric production;

- only the 16% of the electricity: produced isi distributed within Sendrio Province.




Sondrio Province

® ENEL
@ eoirower
@ AEM MILANO

@ EDISON

off Sondrio Province’s area is catched
by hydreelectric facilities

WATER CGHANNELS AND APES

Average annual production

F R i Turbi
Water plugs ee essurized urbines (1997-2001)

n Km Km KWh x 1000

303 5.823.301 419.055.000




Daily: electricity: demand' oscillations

Average trend of hourly electricity demand - ftaly 2005

N

Agriculture Industry Tertiary = Household Overall
GWh 5.364,4 153.726,8 83.793 66.932 309.816,8
% 1,73% 49,62% 27,05% 21,60%




HOURS OF THE DAY
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CALCOLO ORE FASCE ORARIE
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Time band

MONTH OF JULY 2005

average request

low request

Wholesale prices
(€/MWh)




HOURS OF THE DAY

CALCOLO ORE FASCE ORARIE
DELIBERA AEEG M*292005 DEL 29n 22005
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Wholesale prices

Time band (€/MWh)

MONTH OF AUGUST 2005

average request

low request




Monthly: aggregation off the amount of AoUrs
belonging to different time-bands

overall monthly hours for each time-band Wholesale
1 o F3 4 prices (€/MWh)

e Main on-peak months:
JUNE, JULY, SEPTEMBER

e Main off-peak months:
JANUARY, APRIL, AUGUST




Monthly average MWh price
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—— monthly average MWh price

-[f"we consider'the only: hydreelectric power, calculated prices are

since the calculation assume unchanging levels of energy: production throughout
the year, while the actual generation (and selling)) is concentrated in the most
profitable hours ofi the year (on-peak periods):

'/




Average monthly
discharges

Fuentes (2005)

Monthly average
MWh price (euro)

Year 2005

Jan

FebMarAprMayJun “AUQSePOotNovDeC

mmm average monthly discharge 2005 - Adda Fuentes
—e— monthly average MWh price



Year 2005

700.000

- 600.000
- 500.000

-+ 400.000

-+ 300.000

-+ 200.000

-+ 100.000
Feb  Mar Aug Sep

pr May Jun e Oct Nov Dec

mmm average monthly discharge 2005 - Adda Fuentes

net average monthly generation - Sondrio Province (2005)

Average monthly
discharges
Fuentes (2005)

Net average
monthly generation
Sondrio Province
(2005)

526.163 462.905 476.572 449.773 462.303 469.883 549.878 359.832 469.817 481.818 481.151 602.773




The controversial role; of hydroelectric
POWETr production

The hydroeelectric right: of exploitment fee does not depend on the
actual production, but on the installed capacity: (18 €/k\W);

the selling price of hydroelectric energy Is net constant: but fluctuates
beth in theshort and in the long period;

the order of priority off water uses (CIVIL, AGRICULTURAL and
INDUSTRIAL) is not respected.

LOW FLLOW: LIMITS represent the only constraint to hydreelectric
company. activities;

ramp-upiand ramp-aowri constraints are not given;




Supply: behaviour deriving firom
hydreelectricity: production




Effects on the environment

Alteration off matural hydrelegicallcycles:

. day/night variations o diSCharges;
. Seasonal variations' off discharges;

, ecological efifiectsion the river ecosistems along the

watershed (SEDIMENT TRANSPORTATION INHIBITED, EFFECTS ON
BIOLOGICAL CYCLES, EFFECTS ON/ RIVER BANKS, EROSION).

Alteration of Lake Comoer hydrometric levels and quality:

, ecologicall preblems (FiSH REPRODUCTIVE PERIODS);
. 10ss off water quality’ and rise of sanitary: consequences.




Effects on the socio-economic system

Navigation
and
recreational
USES

Industry

Thermoelectric
POWeEr plants

Civil uses

Hydroelectric
run-of-river
power plants

Agriculture




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




Fuentes (Valtellina outflows) hystorical series:
annual and summer average discharges

—=— Summer average discharges (May-Aug) ~—Y

—e— Annual average discharges

PSSP TES LSS




L_ecco-Olginate Floedgate
hystorical series (decadic discharges)

— B =Yyears 1997-2005
—e—Yyears 1959-2000

¥ ¢ Wt e N N R o (O e

month

Annual average Average
discharge

(m”/sed

Years '59 -'00 140,65 4.435,42
Years '96 -'05 112,40 3.544,23

Water deficit 582,06  -65,00%




year 2003
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Summer 2003 — direct effects observed

AGRICULTURE: crop losses, damage to crop quality;

TOURISM: reduction in recreational uses (e.g.: navigation, bathing) on
Lake 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.




CONCLUSIONS

Hydroelectric activities generate adverse effiects on mountain region
communities and envirenment;

Iihe alteration of river discharges at, the; local and at the watershed! scale
OCCUrS accordingl to external dynamics  (energy wholesale
market/electricity: demand). The management of the reservoirs
ietain/release cycles, is carried withitheraimi off maximizing the company.
INcome;

Withrwater becoming scarcer and susceptible to guantitative variations,
the existing allocation problem ameng different competing Users might
e exacerbated withl Increasing| potentiall efifects on mountain local
communities;

Tihe right of exploitment: fee needi to be adapted to a more realistic
situation off water resource exploitment.
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