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Summary

e The Algueva Multipurpose Project

e The lberian Peninsula and the transboundary Guadiana Watershed
* Flow meters in Alqueva (upstream and downstream):

e Other meters in the water lines

e Losses measurement

 Water balances in the context of climate change

e Hydraulic / energy efficiency

e Major measurements problems
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H H Volume (hm3
Quota (m) Evolution of levels and volume - Alqueva reservoir (hm3)
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Alqueva

Abastecimento

Blocos de Rega Publico e industrial

63 500 ha Evora; Beja;

11 Perimetros Aljustrel; Sines;

Setubal

Pedrogao

Blocos de Rega Abastecimento

Publico

24 560 hectares Beja (nova ETA)

4 Perimetros
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_J

- ﬂ Empresa de Desenvolvimento
EDIA ¢ Infra-estruturas do Alqueva, S.A.

Guadiana
River

2800 hm?3/year

Alqueva
Hm = 80m

520 MW T
P=12,1 MW

=19m3
11MW/2>' Q=19 m’/s

Q=42 m3/s
Hm =90m
P =42 MW

Ardila River

Q=12 m3/s

Hm = 60m
P=16,1 MW

30500 ha Mértola; Serpa;

7 Perimetros Moura; Barrancos

Elaees ¢ e Abastecimento

Publico

Ardila
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SUBSYSTEM
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Electromagnetic

Pressure

Ultrasonic
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ALQUEVA SUBSYSTEM

ADDUCTION NETWORK IRRIGATION SECT
( ropm |

‘

Bl

1 J r====
I_Monte Novo |

R4.IMN

r
[ .al_vme de Gaio |

O odvelas |
f

R1MN loco LIMN-231tha >
d2MW, @ [ ERSRA ) oco a
o oMY
ES - -
L
@

Bloco 4aMN - 1273 ha
Bloco 4.2 MN - 792 ha

Barras- 1061 ha
Torrdo - 721 ha

ORS

R2 MN
L L&i‘b Bloco 2 MN - 1031 ha
| R3 MN ] Bloco 3 MN - 1294 ha

Bloco 4.1MN-539 ha =

Baronia Baixo - 541 ha >

| Baronia Alto-430ha >
Alvito Alto - 225 ha >

0.58MW |

L@ Alvito Baixo - 973 ha =

Cuba Oeste 2 — 1298 ha

I—. Cuba Este 1- 1034 ha
& 2w Cuba Este 2- 1212 ha
Vidigueira 1- 1175 ha
Vidigueira 2 - 1740 ha

Cuba Oeste 11248 ha

)

Faro - 1544 ha

Reringel [@=p{ Cincoreis |

Cinco Reis-Trindade - 5388 ha

Beja - 2518ha
i .—i Alamo.- 485 ha >

L ) =— Pisdo (Bloco 1) - 1394 ha
@ 3.7 MW" -’ Pisdo (Bloco 2) - 279 ha
Bloco 3) - 917

I tQ\.'ﬂ 36MW Beringel Grav. - 1482 ha
= Beringel Elevatorio - 574 ha

R. Alfunddo

Ferreira - 3473ha

R BI3
i. Alfundao Baixo 3416ha
- Alfundzo Alto- 645ha

2x >I R. Ferreira
I Figueirinha - 1102 ha
R1 Ervidel Valbom-368ha >
Ervidel 1- 2691 ha -
Ervidel 2-2265ha >
Il R2 RS ll Ervidel 3 - 2880 ha
—— O 1 Emissiniogna |
— 1 1,275MW R3RS Rio de Moinhos 1 - 3318ha
Roxo > R1RS _| R2 RS I‘gn_ Rio de Moinhos 2 - 240ha

- Estrutura de regulagao

- Reservatrio Secundéria @)- Medidor de caudal iss (5066 C_xxx__> - Abas. GraviticoC_xxx__> - Abas. Estaco

. Reservatsrio da rede primaria @)- e priméria

Rio de Moinhos 3 —405ha

) Solin ¢

- Mini-hidrica
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Amoreira
2725 ha
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voTaBL( g s
Varzea =y MC2TA X

Caligos
Moura =
2111ha-~.> LA

Caligos

&

el MG ey s
Pedrégao MEMC —
S AArmreirg CMC DefiviBLY

3 » Figueiral
S aravico €0)
Alb, !
MC|ER2) o
e Amoreira /7

CMC Deriv/BL I
i

cme

CMC,
Bl Navegadas, Res.,

CMCTBL Brinches-Sul
Canguéios e EE!
Biinches-Sul

CMC ETAEnxoé

R
cMc EE[Serpa Notte!
- RES GliadalupeV/
Res.

- Setpa S0 B
P orte Ard
Serp;.ﬂr Norte

4683 ha SERPA)
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ADDUCTION NETWORK ARDILA SUBSYSTEM

@ IRRIGATION SECTORS
PEDROGAO I
16.8 MW

. - a
Electromagnetic 15 | S vameadtine > 200

it \HORTlNHAS-2083 ha > 2010
_—
AVOREIRY T O —— 1T

,CALVARRI\O- 453 ha) 2015

@
@
=
.—i > MOURAGRAVITICO-1674ha > 0o

Pressure -

®4AMW

Ultrasonic 27

CALICOS

S
— SESMARIAS- 739 ha > 2016

> ATALAIA-3050ha

2.13 MW

2016

—
PANASCO - 179 ha —> 2016

.13 MW

R.ATALAIA

) < FURTAGALINHAS- 705 ha 2016
i = —FIGUEIRAL GRAV—TICO

887 ha 2016

FURTA GALI NHAS w 2016

’—‘ﬁ FIGUEIRALALTO529ha > 2016

® PIAS | O-B—samw @ > PIASALTO2172ha > 2016

o R.BRINCHES NORTE o] < CHARNECA-335ha > 2010
2.6 MW <_______CONTENDINHA-677ha___—=> 5019
BRINCHES °
7.8 MW

@—
: |

MAGOITA-1309ha > 7010

l_.( NAVEGADAS -1732ha______——> 2010
2010

—I R.BRINCHES SUL I—. @ 225MW -

® ], <SPS BRINCHESSUL - 85 e
'.s} SERPA ﬁ%l R SERPA NORTE | Lo7 MW P R GUADALUPE < SERPANORTEALTA-1922ha > 2011
—|9< SERPA SUL -1564ha ) 2011
>C SERPANORTEBAIXA-1197ha > 2011
® > RMONTINHOS %ERPA-PIAS 1-13190ha > 2010

ﬁl LAJE I—. R =MW .}GERPA-PIASZ 2425 hD 2010
PY - SERPAPIAS3-1370ha > 2010
>|_ ENXOE

Estrutura de, . P S
E - Reservatério da rede priméria QEE priméria E- Reservatério Secunddria i_EF . Medidor de caudal ® EESecundaria Abas. Gravitico ® Abas. Estagdo Oregulagﬁ,q ,",,,:Iniriiffmr;: ﬁ;ar:::;:lci,,

L f— (queva i
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PEDROGAO SUBSYSTEM

Electromagnetic 11 DUCTION NETWORK IRRIGATION SECTORS
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TELEMETRY DATA - 2018
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Annual Irrigated Areas
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Annual distributed volume
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Irrigated Crops
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= Oleaginosas
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m Outras Ocupagdes

m Fruticolas

m Aromaticas e Medicinais

m Proteaginosas

m Flores e Plantas ornamentais

m Florestais
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Average water consumption per hectare
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HYDROMETRIC
STATIONS
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Ecological Flow - Guadiana River at Pomarao
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Final remarks #1

Climate Change and Water Resources Balance

Alqueva Project is located in a region that is particularly sensitive to climate change. It is a priority to have
reliable and timely global and sectorial water use balance sheets and to move towards a sustainable approach
and high hydraulic/energy efficiency use of this limited resource- essential to life. This can only be made with
field meters adequately selected, installed and properly maintained.

Luso - Spanish Treaties of Water

Guadiana is a cross-border river managed according to the Portuguese-Spanish agreements for water use. The
Alqueva Project is downstream from one of the river flow control sections but is also upstream of a control
section for the delivery of flows to Spain - so the values of tributaries and effluents, validated by meters in
sections of the tributaries, upstream and downstream from the Project, are of great importance.

Operation Algorithms

From the hydraulic-operational point of view, concerning the safety, the economy and sustainability of the
Project, the data flow and water levels are indispensable inputs in the algorithms that govern the operation of
the great hydraulic infrastructures of the Project
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Final remarks #2

Alqueva Project Numbers

The Project will use 620 hm3 of water in cruise year, to benefit an area of 10,000 km2, through a multiplicity
and diversity of infrastructures, namely 2000 km of piping and channel adduction and distribution network, 69
dams and reservoirs, 2 large reversible hydroelectric power stations, 47 pumping stations and 6 mini-
hydroelectric plants.

Mobilized Water Resources

Algueva Project and its infrastructures need to have the control of all the water resources mobilized, namely:
the inflow, abstractions, storage, regularization, elevation, adduction and distribution (irrigation, raw water for
public and industrial supply), turbine / pumped hydroelectricity / reversibility), ecological flows, losses
(evaporation, percolation leakages). All these flows must respect the Portuguese-Spanish commitment to water
and effluents.

Flow Meters

EDIA has already installed a large number of flow meters that support the management, but taking into
account the diversity of measurement situations, the equipment and infrastructures implemented contain a
great variability of solutions.
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Final remarks #3

Second Phase of Alqueva Project

With the second phase about to begin, flow measurement and remote management issues are particularly
important, within a logic of sustainable management of water resources- being essential to have a robust
network with some redundancy. Some subjects in flow metering need to be addressed:

i. large range of variation of constrains related to a) natural and ruled sections, b) free surface and pressure,
and c) geometry and flows in presence;

ii. temperature, solid transport and algae;
iii. telecommunications and management;
iv. redundancy to detect losses and validate measurements;
V. maintenance procedures optimization.

Operation Control and Water Resources Planning

EDIA already has a tele-management system and information systems that enables it to have the necessary
controls and dashboards that are fundamental to its technical and socio-economic activity and to the macro
management of water resources but needs to be aware of new developments upgrades and innovations that
can give greater accuracy and quality to huge data volume
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