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Introduction _

e Distribution of water may not be uniform
In the water resources systems

e For better utilization of available water In
these resources
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Study Area (AIvito-Odiv_

) - Reservatorios
e Alvito — Municipal Altitude (m)
water demands 60 - 130
130 - 200

_ " 200-270
e Odivelas - Irrigation . 270-340
(6845 ha) [ ]340-400

velas (70 1C



Objective e

e The objective of this study Is

—to know whether import of water is required at
Odivelas, if yes, then how much and when?
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Methodology

e Dynamic programming (DP) based Water Import
Model for Odivelas Reservoir

e DP based models for reservoir operation of the two
re '




Dynamic programmin_

e DP is one of most popular techniques
used in water resources management and
reservoir operation optimization in
particular

—A complex multistage problem is decomposed




Water import DP model fo_

i — WMoy STRAAGIE
Obijective function .
The overall objective function to be minimized is o
given by . -
) N
Min > C x WIM,, EFLo, + OVFLo,
t=1

v
C, isthecost of i '




Constraints

T —
(i) Continuity equation
S =S+ lop + Pptg + WIMG, - ECFL, - Dl - EVpg - OVFL o,

(i) Limits on storage

EFLo; + OVFLg,

0<S,; < Kg, where K, isthe live storage capacity of Odivelas reservair.

i) Limits on

WIMg, 20




AlvIto reservoir operat_

Objective function: The overall objective function for the operation of Alvito

reservoir is to minimize the weighted sum of total squared deviation from target
demands:

N
Min Z TSD,
t=1
where
TSD, = wl(DWA’t — R\NA’t)2 +w, (WIM or— TWA’r)2 +W4(OVFL AgT 0)2

w=0orl, Xw,=

The first two



Constraints -

T
(i) Limits on release

0,20,

O, Istotal release from reservoir including: release for municipal water supply (RW, ),

water transfer for irrigation deficit at Odivelas (TW, ,), ecological flow release (REFL 4 )

and overflow (OVFL, ). I

Continuity eq




Odivelas reservoir op_

Objective function

The overall objective function for the operation of Odivelas reservoir is to
minimize the sum of total squared deviation from target irrigation demand:

N
Min ) TSD,




Constraints .

(i) Continuity equation

Si1 = St log + PPt - Rl - EFLg, - EVpg, - OVFL
(i) Limits on storage




Application of the M_

e Firstly, the water import model for Odivelas reservoir is solved
to estimate the amount of water import needed from Alvito

reservoilr

e Operation of the two reservoirs isthen carried out separately
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Odivelas-historical period 1952-53 to 1972-73

Alvito-historical period 1952-53 to 1972-73
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Results and discussi_

° S|gn|f|cant amount Of Average monthly water import requirement at
Odivelas
Wmer news to be 16000 [ simulation mDP i Irrigation demand
transferred from Juneto & o
September using both g < 1o
simulati
g 2

opti




Results and discuss
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Results and discuss

Average municipal water supply
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Results and discuss

Alvito Water demand vs. Water supply

DS water demand —— DS w ater supply-simulation

DS w ater supply-DP
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Results and discuss_

» Results show that the total ol |
otal average monthly water supply from Alvito to

annual amount of water Odivelas
delivered from Alvito to . 10000
Odivelasis approx. 115% of
the amount of annual water
Import requirement, thisis

m Irrigation demand at Odievas

m Total av. monthly diversion to Odivelas-simulation
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Results and discussi

Total water delivered from Alvito to Odivelas

Total w ater diverted to Odivelas-simulation
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Results and discuss

Monthly average irrigation release
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Results and discus

Irrigation demand/supply (10 3m?)
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Conclusions

e Water import model can provide
guidelines for export of water from a
reservoir

e Combined use these models can be




Conclusions

e The study results showed that Alvito-
Odivelas system can not meet irrigation
demands completely

e This deficit can be met by tranferring water
fro ' '
Lou







