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The Pilot

The Sardinia pilot concerns the Tirso basin, managed by
the Regional Multi-Sector Water System (SIMR). The Tirso
River, approximately 152 km long with a catchment area of
3,377 km? is regulated by Lake Omodeo, currently
associated with the Eleonora d’Arborea Dam. Designed for
flood and drought regulation, irrigation of the Oristano
and Campidano plains, and hydroelectric power
generation, the dam was built between 1982 and 1996 and
inaugurated in 1997, replacing the Santa Chiara Dam.
Since 2000, the reservoir has been operational, with a total
storage capacity of 792 Mm®, of which 450 Mm® represent
the authorized usable storage volume.

The system supplies the right and left Tirso irrigation
canals, which form the backbone of irrigation in the plains
of Oristano, Terralba, and Arborea. It also includes
connections to Cagliari and the Campidano area,
supporting water security under critical conditions.
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La metodologia

The analysis is developed through a modular and interconnected modeling suite

composed of four main modules:

e [

1. Climate Module: incorporates the effects of climate change on inflows [

Calibwrabion &

to Lake Omodeo by combining meteorological data over historical (1990- Weiorcairverton [+ Vakdaon 'ﬁ
2020) and future (2021-2070) time periods, CMIP6 projections, and j———+ Cimats module —
hydrological data to correct and validate the projections. Cimolo wansiyses *
2. Water Balance Module: includes all inflows inflows, | N
precipitation) and outflows (losses, agricultural and urban sectoral By Tm
demands) of Lake Omodeo. medde T
3. Irrigation and Urban Demand Module: simulates water demand for epon) -l ml‘:& . ( - )
irrigation and urban purposes, also incorporating the management rules Hsoncal rservor ST Neen ——
established by ENAS (Sardinian Water Authority) and the Oristano Land . o
Reclamation Consortium (CBO). T -
4. Avoided Losses Module: estimates social, economic, and St : —
environmental losses and benefits arising from differences in water e ) "“““’“"I“”““’* )
availability through variations in indicators co-designed with stakeholders e . s e ’_

involved in the case study.
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The narratives

Business As Usual (BAU) in 1991-2020
This scenario assumes current climatic
conditions and the existing agricultural
management practices within the basin.

This  scenaric  assumes

management of the agricultural sector under a

the  curent

moderate climate change scenario (SSP1-2.6)

and a pessimistic one (SSP3-7.

0)

This scenario incorporates climate change and
an optimized use of water resources in the
agricultural sector through the adoption of the
ACQUAQUNT tool

This scenario incorporates climate change
and an optimized use of water resources in
the agricultural sector through the
application of the ACQUAQUNT tool and
basin-scale management measures.

This scenario assumes the current

management of the agricultural sector and

basin-scale measures, structured around two

strategies

Soft Strategy

1.Reservoir volume: linear increase of dam
capacity from 450 Mm? to 790 Mm? by 2070
(total increase of +340 Mm?).

2.Irrigated area: expansion of +1,000 ha by
2070, reaching a total of 18,000 ha.

3. Water transfer: 10 Mm?#/year transferred to
neighboring districts.

4, System characteristics: reduction of fixed
losses (=30%).

Hard Strategy

1.Reservoir volume: no increase in dam
capacity.

2.Irrigated area: expansion up to the equipped
area, +17,000 ha by 2070, reaching
approximately 35,000 ha.

3. Water transfer: 70 Mm?/year transferred to
neighboring districts.

4.System characteristics: higher system losses
(=35%).

How many water shortage events occurred
under the BAU scenario in 1991-2020?

Current Climate
(1991-2020)

@ Normal @ Pre-Alert @ Alert @ Emergency
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Considering current
climate conditions
the historical
period 1991-2020,
BAU  management
would appear to be
sufficient, allowing
for 1% of alert cases
and no emergency,
with 92% of cases
showing
water availability.
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The state indicator for drought monitoring

STATE INDICATORS FOR
DROUGH MONITORING AND
EARLY WARNING (1)

STORAGE LEVEL OF LAKE
OMODEO AND RELATED
ALLOCATION RULES

NORMAL:
- water

equally to all sectors

250 Mm3

PRE-ALERT:

1=0.3-05
- 20% reduction for agricultural use

150 Mm3
ALERT:

- 60% reduction for agricultural use, 50% for

75 Mm3 urban use

EMERGENCY:

- agricultural use eliminated, urban use reduced
to 20% of demand

To integrate drought dynamics into the DST, the State Indicator for
drought monitoring and early warning (l), developed by the
Sardinia Region for the Tirso-Flumendosa basin, was normalized
and scaled to the storage levels of Lake Omodeo.

This relationship enables the model to simulate realistic
responses of the water system based on drought conditions
and water allocation operating rules, implemented in the DST
and derived from the integration of ENAS and CBO management
criteria. Each drought indicator class is therefore associated
with a corresponding reservoir storage volume, establishing a
direct equivalence between drought conditions, reservoir
levels, and resource management strategies.

Is BAU management sufficient to
address climate change?

55P3-2.0 ‘
(2041-2070)

s5P1-26
(2041-2070)

@ Normal @ ProAlert @ Alert @ Emergency

@ Normal @ Pre-Alert @ Alert @ Emergency

BAU water resource management is not equally effective under climate
change conditions.

Under a moderate climate scenario (SSP1-2.6), alert and emergency cases
(i.e., situations in which the most restrictive measures are implemented) reach
43% and 14%, respectively, in the long term. Under a more adverse scenario
(SSP3-7.0), the increased probability leads alert and emergency cases to rise
to 48% and 28%, respectively.
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Impacts on crop yields and crop cover

Crop Cover losses (%)

Management intervention BAU
Management intervention BAU

M Current climate (1991-2020) [l SSP1-2.6 (2021-2050) M S5P1-2.6 (2041-2070)

W Current climate (1991-2020) I SSP1-2.6(2021-2050) [ SSP1-2.6(2041-2070)
W 55P3-7.0(2021-2050) [ S5P3-7.0 (2041-2070)

W 55P3.7.0(2021-2050) [ SSP3-7.0(2041-2070)

How much water is used by the agricultural sector under BAU?

Average Water Uses (MCM yearly)

Current Climate (1991-2020)

SSP1-2.6 (2021-2050)

SSP1-2.6 (2041-2070) E
S8P3-7.0 (2021-2050) h
SSP3-7.0 (2041-2070) E
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Management intervention BAU

@ Agriculturaluses @ Urban uses Touristic uses

What could happen if we used a tool that allows for the optimization of irrigation water use?

This project is part of the PRIMA Programme supported by the European Union
Grant agreement n°: [2021] [ACQUAOUNT] [Call 2020 Section 1 Water IA]
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Is ACQUAOUNT effective in addressing climate change?

In a moderate climate change scenario, ACQUAOUNT

\ doubles, compared to BAU, the frequency of normal water
v \\ availability in both the short/medium and long term.
ol esdon Situations characterized by severe reductions in water

availability are drastically reduced (-25% for emergencies
and -4.2% for alerts). Although effective, ACQUAOUNT
positive impact diminishes in the long term due to the
@ Nomal @ PreAlen @ Alert @ Emergency @ Nomal @ Predlent @ Alert @ Emergency stronger climate signal.

\ In a more severe climate change scenario, ACQUAOUNT
is very effective in the short/medium term, with its
outcomes in terms of the frequency of normal and adverse

Sosze fi’?’;ﬁh states being almost comparable to those under SSP1-2.6. In

the long term, however, its effectiveness decreases; still,
compared to BAU, normal conditions quadruple and pre-
alerts, that do not trigger mitigation measures, increase

@ Normal @ Pre-Alent @ Alert @ Emergency @ Normal slightly (+87%)

re-Alert @ Alert @ Emergency

Optimizing water use at the farm level reduces the frequency of climate
change-related emergencies.

How much water is saved in the agricultural sector by using ACQUAOUNT?

Agricultural Water Use (MCM yearly)

In the short/medium term, irrigation demand based on ACQUAOUNT
decreases by 4% under SSP1-2.6 and by 3% under SSP3-7.0. In the
long term, however, irrigation water demand is almost the same as
under BAU, as crop water requirements are also linked to rising

_ temperatures, which increase irrigation needs.

SSP1-2.6 (2021-2050)

ios

SSP1-2.6 (2041-2070)
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SSP3-7.0 (2021-2050)

Cl

SSP3-7.0 (2041-2070)
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@ BAU ACQUAOUNT
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... and in terms of agricultural yields, crop cover, and nitrogen leaching?

Crop Yield (t/ha)

SSP1-2.6 (2021-2050) _
2 53P1-2.6 (2041-2070) _
5
g
8
@
2
: I
£ 55P37,0 (2021-2050)
=
$5P3-7.0 (2041-2070) _
4 6 B 0 1 1416 18 20
vha
@ BAU @ ACQUAQUNT

Nitrogen Leaching (kg/ha/month)

$SP1-2.6 (2021-2050)

SSP1-2.6 (2041-2070)

$SP3-7.0(2021-2050)

Climate Scenarios

SSP3-7.0(2041-2070)

5 10 15 20

kg/ha/month

25 30 35

@ BAU ACQUAOUNT

Crop Cover loss (%)

SSP1-2.6 (2021-2050)

SSP1-2.6 (2041-2070)

Climate Scenarios

$SP3-7.0 (2021-2050)

SSP3-7.0 (2041-2070)

@ BAU ACQUAQUNT

The use of ACQUAOUNT generates a relatively limited increase in agricultural yields,
which rise by approximately 7% in both scenarios in the medium term and by about 4%
in the long term. Crop cover declines less with the use of ACQUAOUNT, especially in
the short/ medium term in both scenarios (-36% under SSP1-2.6 and —-40% under SSP3-
7.0 compared to BAU), while the effect in the long term is more limited, around -7%
under SSP1-2.6 and -10% under SSP3-7.0. Overall, ACQUAOUNT appears to perform
better under a more severe climate scenario.

Improved water use also has important environmental benefits, with a reduction in
nitrogen leaching across all climate change scenarios.

Optimizing agricultural water use has a positive effect on urban water consumption.

Water consumption per inhabitant (I/person/:day)

SSP1-2.6 (2021-2050)

SSP1-2.6 (2041-2070)

Climate Scenarios

i

SSP3-7.0 (2021-2050)

SSP3-7.0 (2041-2070)

20 40 60 80 100 120
I/person/day
@ BAU ACQUAQUNT

140

Although the use of ACQUAOUNT focuses on the agricultural sector,
optimizing irrigation management has secondary effects on other
uses, such as urban supply. Indeed, a reduction in the frequency of
alerts and emergencies results in fewer mitigation actions and therefore
greater water availability. In the short/medium term, the increase in
daily water availability per capita reaches +12% compared to BAU in
both scenarios, while in the long term, availability increases by +8%
under SSP3-7.0 and by 4% under SSP1-2.6 (in both cases less than 10
L/person/day).
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ACQUAGUNT

Commission

Does the use of ACQUAOUNT allow coping with structural strategies that would otherwise
be too costly?

Crop Yield (t/ha) Water consumption per inhabitant (I/person//day)

SSP1-2.6 (2021-2050) SSP1-2.6 (2021-2050)

SSP1-2.6 (2041-2070) SSP1-2.6 (2041-2070)

Climate Scenarios

$SP3-7.0 (2021-2050) SSP3-7.0 (2021-2050)

Climate Scenarios

SSP3-7.0 (2041-2070) SSP3-7.0 (2041-2070)

20 40 60 80 100 120 140

V/person/day
@ BAU- SOFT Strategies @ ACQUAOUNT- SOFT Strategies @ BAU- SOFT Strategies @ ACQUAOUNT- SOFT Strategies
( BAU-HARD Strategies  ACQUAOUNT- HARD Strategies () BAU-HARD Strategies ~ ACQUAOUNT-HARD Strategies
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Takeaway messages

( According to the SSP1-2.6 climate scenario, system stability declines structurally
compared to the historical period.
Under the SSP3-7.0 climate scenario, in the long term (2041-2070), a marked
deterioration and divergence are observed relative to SSP1-2.6.

( Agricultural yields are climate-sensitive and are strongly penalized under Hard Strategies.
Crop coverage and employment indicators confirm the structural vulnerability of
expansionary scenarios.

Environmental impacts show a significant increase in nitrogen leaching under climate
stress and expansionary strategies.

ACQUAOUNT improves operational resilience but does not neutralize structural
imbalances at the basin scale, primarily driven by inter-basin water transfers, which must
remain balanced.

« Simulations up to 2070 indicate that adaptation requires a combination of efficiency
measures, demand management, and infrastructure planning.
Climate intensification under SSP3-7.0 increases inter-model variability and raises the
frequency of critical states regardless of the strategy adopted; tools such as ACQUAOUNT
reduce expected losses but do not replace structural decisions regarding irrigated areas,
water transfers (up to 70 Mm?), and reservoir capacity.

This project is part of the PRIMA Programme supported by the European Union
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