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INTRODUCTION

Previous work from F P AWABS8SERMedb

Pedra e ®thoni reservoir, Sardinia, Italy

117 Mm3 capacity

Upstream area: 628km?2

Inflows average 169 Mm3 yr!

L )
A Pedra e Othoni Dam

[ Basin upstream the reservoir
3 municipalities served by the reservoir

Elevation (m)
wo High : 1776
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INTRODUCTION

Earth System Models and RCPs used for climate
modelling e

| - Open Water ETO |

| * Reservoir area | * Crop coefficients

* Irrigated Crop distribution
Evaporation loss (Development Scenarios)
* Soil Water budget

Reservoir data

Irrigation demand
* Basin area
* Average annual basin

runoff coefficient | Residents /water cons x cap
Reservoir

Ag rl cu Itu ral d ata Inflow (WaterVolume) ™ Domestic demand

Water use sectors ‘
| Tourist demand

|:| Climate dependences
* Tourist Flows

TO u rISt d ata |:| Simulated processes Spillway (Development Scenarios)

* Tourism Climate Index
== Water fluxes

Reservoir discharges - Precipitation

Hydropower production - Temperature

System dynamics modelling to integrate

|>

m
r
m
-
|



INTRODUCTION

AChanges to reservoir storage i CC and demand

ANegligible under all realistic scenarios
I Highly resilient
I Due to design (preserve volume, buffer floods)

AReduction in water volume for energy generation
I Sectoral conflicts?
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INTRODUCTION

24 —— BAU ac 85 --eeeeees BAUbCcBS ----- BAU cnB5 24 —— Balac 85 Bal bcBs  ----- Bal cn 85
SRRt BAU gf85 ——— BAUheES
= 22 T~ 22
£ E
=20 Z 20
£ £
= 1B = 18
g g
R 15 = 15
2 g
3 14 3 14
& £
12 12
10 —T —T T —T 10 —T —T T —TT
a = 10 15 20 a 5 10 15 20
Time (months) Time (months)
24 T INTac BS e INTbe 85 ===~ INT cn 83 24 50STac 85 ==-mw-m 505Thc85 ----- 50ST cn 85
- INTgf 85 ———-INThe 85
- 22 ,‘E‘ 22 s SOST gf 85 ——— 505Theg&5
£
= 20 £ 20
o o
E 18 E 18
] E
= 15 E 16
2 =
3 14 2 14
& &
12 1z
10 — —_— —_— — 10 T T —T—TT —TT
o 5 10 15 20 a 5 10 15 20
Time (months) Time (months)
‘peLrT M




SIMANEXUS

Horizon2020 7 June 2016-June 2020.

WWW.Sim4nexus.eu S | M L‘.N

SIMANEXUS aims to address knowledge and technology gaps and
thereby facilitate the design of policies within the Nexus.

The project will deliver a Serious Game, a cloud-based, integrated tool
for testing and evaluating policy decisions.

12 case studies: regional A global

US
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http://www.sim4nexus.eu/

(Source: Autorita di Bacino - Sgrdinijais dividedinto 7 districts
Regionale della Sardegna)

CASE STUDY "

BACINO IDROGRAFICO:

g Segt . T [ | otsuLcis
_ [] o21RSO
: [] 03 COGHINAS-MANNU-TEMO
: . . . LT T wues
A Now looking at all major Sardinian reservoirs e [ esromoncmmo
o TR [ ] 08 SUD ORIENTALE
{ oA L [ | o7 FLUMENDOSA-CAMPIDANO-
] i ‘,\ £ ’._\. CIXERRI
Al nitialltyr aacsk &8 tod atseast p ' .~ 4 N
DAM_NAME CAP_MCM MAIN_USE
Stretta di Calamaiu 105.2 Irrigation
Casteldoria 8 Hydroelectricity
L eg en d Muzzone 252 Hydroelectricity
Maccheronis 28 Irrigation
CA P—MCM Cuga 31.7 Irrigation
Py <100 Monte Lerno 76 Irrigation
Bidighinzu 12.5 Water supply
@ 100-200 Alto Temo 95.7 Irrigation
Rio Olai 16.2 Water supply
‘ 200 - 400 Gusana 62.3 Hydroelectricity
Cucchinadorza 16.5 Hydroelectricity
‘ 400 - 600 Fonni 12 Water supply
Cantoniera 748 Water supply
‘ > 600 Bau Muggeris 63 Hydroelectricity
- Is Barrocus 12.2 Water supply
— NuragheArrubiu 317 Water supply
HELL !)ELFT. Monte Su Rei 343 Water supply

Monte Pranu 62 Irrigation



CASE STUDY Population: 1.6 million

GPD (2010): 33.171 million
euros

GDP per sector in 2030 (%)
GDP per sector in 2010 (%)

W Agriculture, forestryand fishing

B Industry [exceptconstruction)

B Manufacturing

W Construction

m'Whaole sale and retail trede, transport,
accomaodation and food service activities

® Information and communication Emplovment of people in 2030 (%)
Employmentof people in 2010 (%)

W Financial and insurance activities
W Real estate activities

Administrative and support service
activities

W Public administration, defence, education,
human hezalth and social work activities

0%

2% gog
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CASE STUDY

Agricultural area is about 44%

Forest area is about 50%

1.61%

(2008)

Land Uses Map

B Urban Areas
[ Water

[ Sands-Rocks
] Grass-Agricult.
[ Tree Crops

Sardinia Main Land Uses (UDS 2008)
0.51% 3.23% . 1.18%

0.42%

34.78%

\5.55%

\
2.06%/ 6.01%

B Urban
‘Water
W Rocks-Sands
Grasslands-Agricultural
mTree Crops
Pastures
Garrigue
B Med. Maquis
m Conifer
HEBroadleaf

m Mixed Woods

[ | Pastures

B Garrigue
B Med. Maquis
B Conifer

I Broadleaf
Km ixe I/ S
s m g Mixed Woods




CASE STUDY

O@Q

Avridity Index Baseline (1976- Aridity Index RCP 4.5 scenario  Aridity Index RCP 8.5 scenario
2005) (2036-2065) (2036-2065)

Legend, Aridity index
B <0.03 1<0.03-0.1 10.1-02 102-03"0.3-05 0.5-0.6 > 0.6

CARIMENHEs. <100 @ 100-200 @ 200-400 @ 400 - 600 ‘ > 600

DELFT.




CONCEPTUAL FRAMEWORK

Sardinia Nexus Framework

Indicators?

Horizon2020 objectives?
20% renewable energy

20% reduction of emissions

- Open Water ETO

* Reservoir area ‘

- Precipitation
- ETO

* Crop coefficients

* Irrigated Crop distribution
(CAPRI)

+ Soil Water budget

* Crop productivity
(CAPRI)

* Irrigation fulfilment/crop
reduction factor

employment Evaporation loss
* Basin area
* Average annual basin
runoff coefficient a
Reservoir
(Water Volume)
Inflow
Water use demands
[J climate dependences
. Spillwa
Sector security prway _
Reservoir
O Thematic processes discharges
Hydropower
fluxes production
=== Connectors/links I

Min Env Flow

| Wind energy production

| Solar energy production Available Energy

| Coal energy production l

| Other energy production

Energy demand (E3ME)
by sector

b |ndustrial

S TOUFiST

Irrigation

* Resident population

Domestic
3ME?) /water cons x cap

- GDP
(ISTAT/CAPRI/BOC
CONI/E3ME?)

* Tourist infrastructure
(Development Scenarios,

same one as STOTEN?)

* Tourism Climate Index

- Precipitation
- Temperature

(ISTAT/CAPRI/BOCCONI/E | msp Health Security ——

r— Security

Food Security —

Economy

Economy
Security

Water Management i
Policy

Climate change

adapation

Evaluation of different management
policies (energy, infrastructure,
agriculture) (list of “if” options)

Development plans
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CONCEPTUAL FRAMEWORK

Thematic models used:

A HadGEM?2 climate model: P and Et
A CAPRI: crop projections

A E3ME: energy demand

A GTAP: economy and population

A Local data: tourist flows, energy forecasts, energy mix, reservoir rules, etc.
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QUANTITATIVE MODELLING

System Dynamics Modelling.

Conversion to R script A interfacing
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