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Abstract

The Mario Molina Center (MMC) prepared a study entitled ”States and cities with climate initiatives,
case study: Chihuahua’s Metropolitan Area”, in which we carried out a comprehensive analysis aimed
at identifying opportunity areas for the urban zone comprising the metropolis. We evaluated key issues
for sustainable urban development: metropolitan coordination, efficient urban mobility, housing, urban
infrastructure, risk to extreme weather events, and integrated water and solid waste management.

Among the most significant findings, what stands out is the absence of a metropolitan coordination which
guides current and future development of the area. Therefore, it’s imperative to achieve a metropolitan
management framework which ensures joint efforts between the three municipalities that make up the
metropolis, and which alsocontains a long-term vision.

1 Introduction

In this study we established guidelines and pro-
posals to reorient the development of Chihuahua’s
Metropolitan Area towards a framework of greater
sustainability and resilience. The study also focuses
on analyzing areas of opportunity for urban spaces
comprising the metropolis, as well as evaluating key
issues for sustainable urban development: metropoli-
tan coordination, efficient urban mobility, urban re-
silience, and integrated water and solid urban waste
management. The analysis focuses on a metropoli-
tan scale because much of the current challenges in
urban and environmental issues require a level of at-
tention which transcends the purely local scope. It
is important to note that the main object of analysis
is the urban population living in the metropolis, that
is, the population living in towns of over 2 500 inhab-
itants. In spatial terms, the analysis focuses on the
urban area circumscribed to the metropolitan area.
This is defined in a scenario characterized by the ab-
sence of truly effective territorial planning. In recent
decades, private real estate capital has had a signifi-
cant influence on the patterns of growth in Mexican
cities, developing mass housing projects away from
consolidated urban centers. You also cannot ignore
the existence of an illegal land market that, in many
cases, is the only option for accessing housing and ur-
banized land for a high percentage of the population.

These phenomena have led to a model of exten-

sive urban growth, characterized by low densities and
heights of construction, and with poor land exploita-
tion. Therefore, people must make long and costly
commutes to access their employment centers, facili-
ties and services located in central areas.

Amidst this situation, it’s necessary to adopt a
comprehensive strategy with metropolitan outlooks
aimed at defining specific actions on sustainable ur-
ban development. Currently, in the case of Chi-
huahua’s Metropolitan Area (CMA), existing plan-
ning instruments do not substantially propose a strat-
egy with a comprehensive vision, and they are uncon-
nected with each other.

In the first part of the document we define the lim-
its of the study area as well as analyze the position it
occupies on the national urban system. Secondly, we
carry out a brief analysis of the demographic and so-
cial aspect, giving emphasis to the population’s char-
acteristics which condition it to situations of major
vulnerability.

Subsequently, we performed the calculation of ur-
ban risk index to extreme weather events (IRUFE-
MEX), which is one of the main contributions of the
study.
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2 Objective

2.1 General Objective

Develop strategic proposals which allow guiding the
development of Chihuahua’s Metropolitan Area to-
wards a framework of greater sustainability and re-
silience.

3 Methodology

The study focused on identifying the main oppor-
tunity areas to increase adaptation capacities of
institutions to climate change as well as sustainabil-
ity and resilience for those segments that make up
the urban system. The study is divided into four
methodological stages described below: 1) spatial
delimitation of the study area, 2) comprehensive
assessment of the urban system, 3) analysis of high
impact factors and 4) definition of general guidelines.

As part of the analysis we constructed an index
in order to measure the risk of the urban popula-
tion to extreme hydrometeorological events, specif-
ically to floods: urban risk index to extreme hy-
drometeorological phenomena. This was calculated
based on the following indicators: risk to floods and
droughts; population’s degree of exposure and sensi-
tivity, which is based on the dependence of the pop-
ulation, poverty and education level, among others.
Additionally, adaptation capabilities were evaluated
that allow people to prevent stress situations and re-
act to extreme weather events. These were estimated
based on the city’s institutional capabilities, i.e., con-
sidering aspects such as urban development plans,
risk atlas, local climate action plans and building reg-
ulations which promote green and resilient buildings,
among others.

4 Results and recommendations

The results of the diagnosis allow us to highlight
those aspects with greater impact, whose effects
are crucial for the city’s efficient and sustainable
operation. Among these, an extensive urban growth
characterized by low density housing stands out,
which results in low land exploitation. Such pattern
of growth has been strongly driven by construction
of social housing in complexes developed on the
outskirts of Chihuahua and on the border of the
municipalities of Aquiles Serdan and Aldama. In

terms of metropolitan development planning, the
recommendations emphasize the need, in a first
instance, to update and simplify instruments ori-
ented to urban development and land use planning,
creating a single instrument of territorial planning
with long-term vision that incorporates urban and
environmental dimensions. This would increase the
effectiveness of the implementation of various policies
and strategies, and would give greater certainty on
the design of the territory.

Regarding the urban risk index to extreme weather
events (IRUFEMEX), designed and implemented
by the MMC, its results vary from very low to a
low range regarding the country’s areas of higher
risk. 0.12% of Chihuahua’s Metropolitan Area urban
territory is at low risk, while 99% of the territory is
marked as very low risk compared to the national
scale. This result should be taken with reservation
based on two particular aspects: it is a constructed
and regulated index so it can be comparable with
other cities and, on the other hand, the city has low
concentration and population density. However, we
detected areas of high social vulnerability character-
ized with high levels of poverty, low education levels,
high economic dependence and urban marginaliza-
tion, coupled with weak adaptive capabilities.

It is essential to guide urban development towards
the densification of its social fabric and thus reverse
the current process of urban sprawl. It will also
be essential to reduce the damage risk from floods
and droughts, which is related to the increase in
adaptation capabilities as well as the study of hazard
zones to minimize the number of human settlements
found in such areas. As part of these objectives, we
determined densification potential areas and areas
of priority attention that combine issues related to
abandoned housing, risk of flooding and drought, in
addition to an urban facility deficit. Suitable areas
for densification are central Chihuahua and Aldama,
as well as the northern and western outskirts of the
city of Chihuahua. In terms of mobility, the main
problem resides on a high dependency to private
cars for trips to work, school, recreation centers, etc.
This has important implications on the environment,
especially in terms of air quality, and if not reduced
they will pose significant challenges in the future.

To achieve this, the following measures proposed
are oriented essentially to six aspects: strengthening
metropolitan issues, expansion of the ViveBus
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network, promoting the densification of the urban
center, corridors and implementation of mixed land
uses, adequacy of legal and institutional framework
of transportation and urban development in Chi-
huahua’s Metropolitan Area, defining corridors of
mass transportation in the regulation, and reducing
non-motorized mobility. In reference to the provision
of drinkable water, current spending is 3 619 liters
per second, while demand is 4 402 liters per second,
which indicatesan over demand of 783 liters per
second. Another low score indicator is commercial
efficiency with 59%, it expresses the volume of water
billed and charged. Additionally, the commercial
rate of Chihuahua (4.287/m3) is lower than that
of Ciudad Juarez and Tijuana in 43% and 85%,
respectively. Also, high domestic water consumption
stands out, estimated at 310 lt/person/day, against
the national average of 250 lt/person/day.

In addition to the above, from the total water
treated, only 25% is reused for irrigation of public
green areas. Rain water is another area of oppor-
tunity for the metropolis. This low exploitation is
mainly related to the lack of infrastructure: out of
the water which falls onto land, 47.94% is drained out
of the basin by the Boquilla de Aldama, only 3.36%
is the maximum volume retained by dams, about 8%
passes and reaches the aquifer, and the remaining
40.70% evaporates or is absorbed by vegetation and
topsoil.

For a comprehensive water management, the
following is recommended: creating a market with
metal-mechanics and textile industries, which could
use treated water in their industrial processes,
improve physical efficiency of water infrastructure;
carry out a comprehensive rain water management
plan, in addition to promoting strengtheningthe
operational and commercial capacity of the water
governance body by adjusting the tariff system
and an effective cash collection service. In regards
to the solid waste management, the municipalities
of Aldama and Aquiles Serdan show significant
dependency for final disposition of solid waste,
which are deposited in a landfill in the municipality
of Chihuahua (which receives an average of 800
to 1 000 daily tons). The reality is that there is
no intermunicipal solid waste management, except
at the moment of the final disposal. The city of
Chihuahua has a solid waste transfer station in the
north, which receives an average of 227 tons per
day. The municipality has installed technology for

an automated classification of municipal solid waste,
but to date it is not in operation.

From a political, legal, economic and social
perspective, there exist favorable conditions to
create a metropolitan system of integrated waste
management, which involves the following areas:
activities for reducing from the source, separation,
reuse, recycling, co-processing, biological, chemical,
physical or thermal treatment, collection, storage,
transportation and disposal of waste. It is necessary
to analyze the possibility of recovering biogas from
landfill cells, because, with the average daily disposal
as well as the conditions under which the waste
is disposed, it is feasible to reduce the emission
of greenhouse gases and exploit biogas for power
generation.

The analysis that was carried out, accounted for
the absence of an effective intermunicipal coordi-
nation, resulting in fragmented actions and limited
capabilities to resolve the issues. One of the major
proposals posed by the study focuses on the con-
struction of a metropolitan management framework
that uses the current Municipal Planning Institute
of Chihuahua as a stone to generate an entity with
greater authority and power to act as the Institute
of Metropolitan Planning (IMP). The objective is
to constitute an organization based on an inclusive,
comprehensive and crosscutting structure that
guarantees the participation of social, private and
government sector in its integration and operation.
Within the same organization, we propose creating
a Land Management Agency (Organismo Gestor
de Suelo, in Spanish) whose purpose is precisely to
intervene in the dynamics of urban land.

Such instrument would be in a position to establish
itself as an actor with leadership and coordination
capabilities between the various actors involved in
the metropolitan dynamics. This would ensure that
planning, design and implementation of programs
and projects are geared through a metropolitan
vision.

To summarize, Chihuahua’s Metropolitan Area of-
fers many challenges and improvement opportunities.
Throughout the study the difficulty of operating high
value proposalsal ready recognized within the Urban
Development Plan of the city of Chihuahua with a
vision towards 2 040 stood out. To this effect, the
study presented here proposes guidelines and tools
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which aspire to facilitate the implementation of such
proposals.
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