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Index

1) Water Scarcity Index (WSI): application
to the Piave River Basin (Italy)

2) WSI real application (2012 drought Iin
Veneto Region)



WSI application to the Piave River Basin (Italy)

. . . O
Piave River basin
- Natural river network
- Artificial river network
- hydroelectric
- agueducts and irrigation

Alps area /

Pre-Alps area \
\ To Livenza

Main HP reservoirs: 1 River - Adriatic

sea: 25 m3/s
A 3 To Piave River -
Iviiili

8 groundwater: Adriatic sea:
- Santa Croce: 86 Mm3 16 m¥s 60 m3s



Evapotranspiration vs Precipitation

In many areas potential annual evapotranspiration > annual precipitation
potential summer evapotranspiration can be >> summer precipitation

Annual ET, for the plain zones Annual precipitation in Veneto

(Carobin, Berti, Chiaudani, 2008)



Hydro-climatic balance

Hydro-climatic balance:
» P — EPT (Hargreaves)

In August 2011
» Mountain: balance null
» Plain: deficit over 100 mm
(equivalent to 940 Mm?)

Hydro-climatic balance in August 2011




35 Mm?3

48 Mm?3

86 Mm?3

Artificial reservoirs — Upper Piave River

3 main reservoirs

Potential volume

169

Mm3

In summer (Jun, Jul, Aug)

1993 - 2011
Mean used V 84 | Mm?3
min used V 54 | Mm?3
MAX used V 124 | Mm?
Mean Q 10.6 | m3/s
MAX Q 15.6 | m3/s




Reservoirs volume & summer droughts

Volume of water from arificial lakes used in summer (Jun --> Aug) Index of summer drought/index of lake usage
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Index of summer droughts takes into account:
number of days with temperature > 30°C;

number of days with temperature > 35°C;

number of days with no precipitation during summer;
max number of consecutive days without precipitation



WSI application to the Piave River Basin (Italy)

EWS — Early Warning System
» Statistical analysis of: Y

l—l

1. precipitation Precipation

2. discharge Dis%e Sn%xyyger

3. temperature e

4. snow

S. tOtal radiation Total Radiation} [ Temperature
 Method:

» combined analysis of the main hydrological variables
during the most important period for reservoirs refilling

* Purpose: ALERT in spring against Water Scarcity



WSI application to the Piave River Basin (Italy)

EWS — Water Scarcity Index (WSI)

« Evaluation of the percentiles of P, SWE, T, |, Q
e Implementation of weights and WSI calculation

« weights and threshold value are calibrated using past
data (critical years)




EWS approach

= Analysis of the natural
3 discharges in 8 mountainous

5 catchments

Alpine rivers:

1. Cordevole at La Vizza - 7.15 km?
Fiorentina at Sottorovei - 56 km?
Boite at Podestagno - 82 km?
Cordevole at Saviner - 109 km?
Padola at Santo Stefano - 134 km?2
Boite at Cancia - 310 km?

Piave at Ponte della Lasta - 357 km?
Pre-alpine rivers:.

8 8. Sonna at Feltre 120 km?2
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WSI application to the Piave River Basin (Italy)

Application of the WSI for the hydrological year 2010-2011

Discharge Snow
M. A. Ornella elevation: 2250 m
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Temperature (average value in 10 days) at the mean elevation of the catchment of the Boite river at
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WSI values — from 1990-1991
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WSI application to the Piave River Basin (Italy)

WSI real application — 2012 drought

15-feb

28-feb

15-mar

31-mar

15-apr
WS

30-apr
WSl

15-may
wsl

31-may
WS

15-jun
WS

WSI mean
I WSI mean | hydrological yearl

situtation at:

15-jan
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WSI threshold = 0.50
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WSI application to the Piave River Basin (Italy)

WSI real application — 2012 drought

2ol 1501 31/01 28/02 15/03 | 31/03 | 15/04 31/05 | 15/06 R4S
JOPl 031 030 | 033 ] 031 025 | 022 | 0.24 0.20 | 0.28

WARNING to the

30/04 | 15/05
2

0.28 § 0.20

River Basin Authority 4 Ordinances of the Veneto Region
Level of “medium” President: n. 67 (3 April) — 84 (2 May) —
drought 113 (31 May) — 130 (5 July)

s 2

Provisions against water scarcity:

s MIF reduction (up to 50%)
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*

retain additional water in the reservoirs
maintain high water level in the reservoirs
avoid water waste (responsible behaviours)
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WSI real application - 2012 drought
Enforced monitoring and forecasting of water resources:

» additional discharge measurements about MIF

» additional discharge measurements about water withdrawal
for agriculture

» technical boards involving main stakeholders

» website with detailed informations about water availability
In Veneto

» hydro-meteorological bulletin (every 7 days) about:
O previous 7 days water resources (rainfall, discharge, groundwater)

O weather forecast for the next 7 days
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WSI real application - 2012 drought

hydro-meteorological bulletin (every 7 days)

rainfall

G- Livenza (1] [ T] 0 0 0

weather forecast

discharge groundwater
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Alp-Water-Scarce Final Conference 20 — 22 September 2011

ARPAV — Agenzia Regionale per la Prevenzione e
Protezione Ambientale del Veneto

Dipartimento Regionale per la Sicurezza del Territorio p—

Servizio ldrologico

via F. Tomea, 5 - 32100 B
tel. +39 043

e-mail: dst@arpa.veneto.it

Santa Croce lake (Belluno, Italy) — 4 August 2011




ARPAV — Regional Agency for Environmental

Prevention and Protection of Veneto
Regional Department for Land Safety
Hydrological Service

via F. Tomea, 5 - 32100 Belluno (ltaly)
tel. +39 0437 935 600 o Ad

Santa Croce lake (Belluno, Italy) — 12 September 2011




