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THE PROPOSAL
Participatory & simulation-based
process for designing distribution
policies

THE DECISION-MAKING PROBLEM

Fair distribution of water during
drought using the Aquapheric 1n
Guadalajara, Mexico

Stage 2
Optimization and experimentation

2.1 Assumption-based Socioeconomic drought indicator

Mid drought means that it is likely that at least one SA falls below 100 1/day/ person
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2D representation of SD space

In 2020, due to a severe drought and a spike in consumption due to
COVID, the Calderon dam reached critical levels and had to be shut
down. Because the system 1s compartimentalized, meaning that Variety of Optimization

Stage 1. objective Stage 2. settings; drought Stage 3.

The research 1s proposed 1n 3 stages:
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In response to this vulnerability, in 2022, the Government built the

Problem formulation
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2.0

best-performing policies for different
objectives and for the complete
scenario space?
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How: Assess distance between policies found
with a priori and a posteriori. -

Sources: Znabei, M. (2023). Exploring Distributive Justice In Many-Objective

Optimization 0.0
Sarva, S., Kwakkel, J., Salazar, J. Z., & Doorn, N. (2021). Operationalising stability

and fairness in transboundary water resource allocations.

PP1

Rimon, F. (2023). Exploring distributive justice in water resource allocation.

only GINI supplied demand optimization

PP2 PP3 Toluquilla Pozos GINI

Non-prescriptive, non-convergent structured” participatory

worksh op design Sources: *Afsar, B., Silvennoinen, J., & Miettinen, K. (2023). A Systematic Way

of Structuring Real-World Multiobjective Optimization Problems.

Aquapheric (AgqP): a circular aqueduct that interconnects the five

supply areas and can pump up to 1 m3/s of water in both directions in
each of 1ts four segments independently. This infrastructure can
significantly increase the city's resilience to drought, however, an

operation policy has not yet been made.

RESEARCH QUESTION

How can we design distribution policies for Guadalajara'’s

Aquapheric to distribute water fairly during drought?

The complexity of the problem further increases due to uncertainties
assoclated and the constrains on the possible distribution.

Uncertainties

Lack of agreement of who
should get how much
during drought

Leakage, demand,
extraction, etc

Availability, new
infrastructure, economic
and population increase

Constraints

Distribution . principle non-formalized
o o Easy-to update model parameters and i i
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1.2 Participatory formulations for exploration

Principle

Indicator

Drought conditions

Energy efficiency
Utilitarian

Table 2
Sufficientarian (non specified)*

Prioritarianism

Table 1 Supply per capita
Sufficientarian (100I) PRYP °

All drought conditions

Costs per m3 per segment

Supply per capita

Supplied demand

Non-specified

Low drought

Mid drought

Table 3
Utilitarian
Sufficientarian (1271)

Sufficientarian (100I)
Sufficientarian (50I)

Prioritarianism

Table 4

Supply per capita

All drought conditions

Flow deficit

Supply per capita

Marginalization Index
Supplied demand

Key insights

o Set of objectives is non-definitive and non-sufticient — usetul for exploration

Low drought

Mid drought

Severe

o Egalitarian principle with supply per capita is most recurrent

Stage 3

Decision support

The final tool will enable decision makers to select objectives informed by the
drought indicator. The tool will filter the results of an optimization to identify
just policies in an a posteriori approach.

We propose flexibility, learning capacity and knowledge co-creation as key to
support decision making under deep uncertainty for water management.

DECISIONS

1. Select objectives 2. Select policy

_______________ sl B

INPUTS

—r—»  Drought indicator

Drought state (source flows, ;)

Optimization Policies filtering and

| algortithm | visualization > Flow objectives
(AgP flow, )

1
i Uncertainties (system parameters)

POLICY SELECTION TOOL

Uncertainties

Limitations

M— Optimization constrains

Non-definitive objective set
m< Participative and numerical

exploration of justice interpretation

Sufficientarian principle associated with drought (128, 100 or 50 l/day/person)

All drought conditions considered

m— Non-prescriptive policy selection




