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DAMS ARE OFTEN USED TO SUPPORT ECONOMIC
DEVELOPMENT
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Source: Sterlet al. (2022)
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WHICH DAM TO BUILD? WHEN? AND HOW TO
OPERATE THE SYSTEM?
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THE ZAMBEZl WATERCOURSE

v Existing Reservoirs
V Candidate Reservoirs
* Delta Flow Objective
‘ Irrigation Sites

I

|
|
|

s

ngola

e

LS

!
1

B Dialogue 1 - Harare, Online Whit X ‘\+ i
e = O O ) https;//miro.com/app/board/uXjVPPBgsve=/ A Y5 M O a 0O 0 O =5

Bibliotheksverwaltu.. [ Fileexchange @ IT Helpdesk B> Intranet [§2 Outlook Web App @) Projektdatenbank -... @ Projektdatenbank C... >

Namibia ™ L
BotSWa na ‘ _,/ _ MicO | Disloguel-.. | L Q (se‘:;i‘::gts) IIIIIIIIII

0 105 210 420 Kilometers

G o NE®U S

Tools and solutions for
governing the nexus




95H ENVIRONMENTAL
A1) INTELLIGENCE|LAE

HOW TO OPTIMIZE DAM SEQUENCING &
OPERATION

Two-part optimization of reservoir network expansion sequencing and operations

Operating policies for each
candidate reservoir
network configuration
(section 4.1)

Reservoir network Candidate reservoir
operations network configurations

Objectives: Water,

energy, and food -
indicators X A ® :
Variables: Operating —} ° I
policies A‘V« i R :
o - 1

Part 1
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HOW TO OPTIMIZE DAM SEQUENCING &
OPERATION

Two-part optimization of reservoir network expansion sequencing and operations

Operating policies for each

Reservoir network Candidate reservoir SEIMCIEELE rgservo.ir
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HOW TO OPTIMIZE DAM SEQUENCING &
OPERATION

Two-part optimization of reservoir network expansion sequencing and operations

Operating policies for each
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HOW TO OPTIMIZE DAM SEQUENCING &
OPERATION

Two-part optimization of reservoir network expansion sequencing and operations

Operating policies for each

Reservoir network Candidate reservoir Sl rgservo.ir
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HOW TO OPTIMIZE DAM SEQUENCING &
OPERATION

Two-part optimization of reservoir network expansion sequencing and operations

Operating policies for each

Reservoir network Candidate reservoir SEINC G R
operations network configurations T cpnflguratlon
. (section 4.1)
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HOW TO OPTIMIZE DAM SEQUENCING &

OPERATION

Two-part optimization of reservoir network expansion sequencing and operations

Reservoir network
operations

Objectives: Water,
energy, and food
indicators X
Variables: Operating

policies

Part 1

(EMODPS)

Candidate reservoir
network configurations

-
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(o
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Operating policies for each
candidate reservoir
network configuration
(section 4.1)

l

Operating policy
selection X

Part 2

Sequencing of
reservoir networks

Objectives: Water,
energy, and

food indicators + cost
Variables: Construction
timing

(MOEA)

—> \9,
!

Pathways of reservoir
network expansion with
adaptive operations
(section 4.3)

Sequencing problem:

ift>1:

build DAM;
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HOW TO OPTIMIZE DAM SEQUENCING &
OPERATION

//

Two-part optimization of reservoir network expansion sequencing and operations
Operating policies for each
] : candidate reservoir
Reservoir network Candidate reservoir netwo:k confi ur‘;tilon
operations network configurations ontig
s (section 4.1)
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OPTIMAL PATHWAYS OF DAM EXPANSION

Objectives Decisions
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OPERATING POLICY SELECTION MAY DISTORT
TRADEOFFS PERCEPTION IN DAM PLANNING

36.4 3.6 1.0 0.0

Three selected policies differ in
HP less than 0.01 TWh/y

Direction of Preference —

- Best Hydropower (BH)
- BH: Irrigation-tailoring
- BH: Environmental-tailoring
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ROBUSTNESS VIA COMPROMISE OPERATIONS

25.2 0.7 0.1

Reservoir Sequencing
= Best Hydropower
= ==  COompromise

Direction of Preference —
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ROBUSTNESS VIA COMPROMISE OPERATIONS

25.2 0.7 0.1

Reservoir Sequencing
Best Hydropower
= ==  CoOmpromise

Operating Policy
® Best Hydropower

Compromise

® (re-evaluation)

Direction of Preference —

JHyd JEnv Jlrr
[TWh/yr] [m?3/s]? x10° [-]



ROBUSTNESS VIA COMPROMISE OPERATIONS

25.2

Direction of Preference —

Jlrr

Reservoir Sequencing
Best Hydropower
= ==  CoOmpromise

Operating Policy
® Best Hydropower

Compromise

¢ (re-evaluation)

Shaded bands show the full range of
performance re-evaluated under a 450-
member synthetic hydrology ensemble
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TAKEAWAYS



95H ENVIRONMENTAL
k210 INTELLIGENCE|LAB

TAKEAWAYS

* Operating policies eclipse reservoir sequencing in balancing conflicting objectives
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TAKEAWAYS

* Operating policies eclipse reservoir sequencing in balancing conflicting objectives

* System performance is more sensitive to operational tradeoffs than climate change
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* Operating policies eclipse reservoir sequencing in balancing conflicting objectives
* System performance is more sensitive to operational tradeoffs than climate change

* Integrating operations into dam planning becomes crucial for addressing
multisector tradeoffs
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* Operating policies eclipse reservoir sequencing in balancing conflicting objectives
* System performance is more sensitive to operational tradeoffs than climate change

* Integrating operations into dam planning becomes crucial for addressing
multisector tradeoffs
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Osemosys TEMBA
model for SAPP
using projected
energy demand
(based on
population)



95F) ENVIRONMENTAL
A3l INTELLIGENCE LAB

PROJECTED IRRIGATION DEMANDS

50 — 1o AQUACROP
simulation under
0 RCP45 and
considering
planned irrigation
expansions

Irrigation Demand [m?3/s]
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PROJECTED FLOWS
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SYNTHETIC FLOW
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1. multimodel, multi-RCP ensemble
2. trend identification and removal
3. 50 synthetic realisations (40Y
each) via Cholesky decomposition
4. trend addition to synthetic
trajectories



