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Abstract

The urban centers represent a dense and complex system of inferconnected services
and as such face a growing number of aspects leading to disaster risk. In this way,
urban resilience emerges as a city’s ability to resist, absorb, adapt and recover from
exposure to threats, producing effects in a timely and efficient manner, which includes
preserving and restoring its structures and functions. For the development of the
project it is intended to work the city in the context of urban waters, through a case
study of three municipalities in which criteria such as size (small, medium or large),
water availability (high, medium or low) and vocation of the municipality (tourism,
agribusiness, industry, among others) will be carried out a methodological adaptation
that will present an evaluation tool for the application of resilience thinking, aiming at
increasing the understanding of water resources and their vulnerability in cities. Water
safety is a key determinant of city growth, so the development of methodologies that
assess urban systems will help planners to address water issues and develop a legal
framework to regulate, guide, and promote the practice of resilience water resources.
Therefore, as aresult, the research aims to provide technical inputs for decision-making
on resilient development through integrated water resources management to generate
water security at the local level and river basin committees.

Keywords: resilient cities, waters in resilient cities, urban waters, water resources,
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Introduction

Resilience is a concept often used
in many fields, specifically ecology,
economics, and engineering. According
to Djordjevic et al. (2011) there are several
definitions for the same concept. Resilience
is determined by the degree to which the
social system is able to organize itself to
increase its learning capacity with past
disasters, protection of a better future
and for the improvement of risk reduction
measures.

In 2013 the Rockefeller Foundation
launched a network called 100 Resilient
Cities. This is an initiative that is dedicated,
through funds to share experiences and
peer-to-peer knowledge to help cities
to adapt to the shocks and pressures
of today’s world and furn them into
opportunities for growth (THE ROCKEFELLER
FOUNDATION, 2016). Nowadays among
the participants of the network there are
cities like Barcelona, Milan, Paris, London,
Boston Lisbon, Chicago, Singapore and
Buenos Aires. In Brazil, there are Porto
Alegre, Rio de Janeiro and Salvador as
participants as well.

Objective

The general aim of the research is
to evaluate the role of integrated water
resources management in the urban
environment as a resilience factor. After
understanding the problem, we want to
identify and evaluate methodological
options. We hope to present results such
as the discussion about the application
of methodology studied to support the
selection of a methodology with better
applicability for the study object. We
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also hope to identify stakeholders and
their roles in the development stages of
the methodology; to discuss the need
to invest in water security for the resilient
development of the cities; fo develop
and discuss strategies for water resilience
of those cities; to discuss the results with
members of river basin committees and
potential users, and to discuss the potential
applicability of the study to other river

basins.

Method

The method and the work plan that
will be used in the research are presented,
and can be visualized in the flow chart
of Figure 1.

Construction of the
Conceptual Base

Cities and urban areas represent a
dense and complex system of interconnected
services. As such, they face a growing
number of aspects that lead to the risk
of disaster. Strategies and public policies
can be developed to meet each aspect
as part of a global vision to build cities
of all sizes and more resilient and livable
profiles. (UNITED NATIONS OFFICE FOR
DISASTER RISK REDUCTION, 2012).

Resilience at the municipal level
recognizes the urban area as a dynamic
and complex system that must continuously
adapt to various challenges in an integrated
and holistic way (UNITED NATIONS 2015),
so through the integrated and predictive
planning of water resources it is possible
to build a resilience to better manage
water resources and, consequently, benefit
various sectors of society.
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Adapting the
methodology

Construction of the

Determination of
study areas

Characterization of
the study areas

conceptual basis of
the study topic

Elaboration of the
principles of water
resilience

Elaboration of
—— predictions for water
resilience

Figure 1 — Schematic representation of the work plan.

In order to evaluate the hypotheses,
a descriptive research of an exploratory
nature will be carried out, in order to deepen
the bibliographical review with articles
published in international and national
journals, books, theses, dissertations and
also in the legislation regarding urban
planning, resilience and water resources.
Experiences will also be raised in other
cities that are applying the concept of

resilience.

The methodological line to be
followed contemplates the aspect of
exploratory and descriptive character,
aiming to understand the context of the

topic addressed.

Determination of
study areas
For the development of the project,

it is infended to work the city in the urban

context by carrying out a case study

in three municipalities in which criteria
such as size (small, medium or large),
availability of water (high, medium or
low) and vocation of the municipality
(fourism, agribusiness, industry, among
others). For the study, the cities of SGo
Carlos and Brotas in the State of SGo
Paulo and Porto Alegre in Rio Grande do
Sul will be used. Two municipalities, SGo
Carlos-SP and Brotas-SP, are included in
the Tieté-Jacaré Basin and the municipality
of Porto Alegre-RS is inserted in the
Lagoa da Guaiba Hydrographic Basin.
The cities mentioned have the following
characteristics:

Sao Carlos-SP: medium size, with
high water availability with vocation for
industry;

Brotas-SP: small and with high water
availability and vocation for tourism;

Porto Alegre-RS: large size, high water
availability and with vocation for industry
and agriculture.
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In the case of Porto Alegre, there is
more interest in study because the city is
a partner of the Rockefeller Foundation
and has joined the campaign of Resilient
Cities of the United Nations (UN), The city
already has a resilient strategy developed.

It is worth mentioning that the
municipalities and the criteria to determine
the cities can be modified, since they
will depend on the application of the
methodology.

Adaptation of
urban resilience
construction
methodology

A city can be understood as the
place that concentrates the offer
of cultural, religious, infrastructure or
consumption services bringing together
the most diverse streams of human
activities. According to Benevolo (2006),
this overlapping of functions is due to the
different achievements of its inhabitants
over time, which are juxtaposed in the
urban environment to adapt the structure
to diverse needs and interests. Therefore,
a city has elements that differ from one
another, making it necessary for the
methodology to be used to be applied
according to its specificities.

For the adaptation of the methodo-
logy will be made an evaluation of the
characteristics of the methods used in the
conceptual basis and their applicability
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in the Brazilian municipalities that will be
studied in the project.

The aim is fo adapt the methodo-
logy of the Resilience Alliance for the
construction of urban resilience through
water resources. The Resilience Alliance
is a research network of scientists and
practitioners from different disciplines
working to develop and apply the
concepfts of resilience. Researchers develop
a “Resilience Assessment” methodology
as “an alternative way of thinking and
practicing natural resource management”
(RESILIENCE ALLIANCE, 2007a). There are
several formats for conducting a resilience
assessment, as presented in two versions
of a manual for professionals (RESILIENCE
ALLIANCE, 2007a; RESILIENCE ALLIANCE,
2007a), a manual for scientists (RESILIENCE
ALLIANCE, 2007b) and publications such
as Walker et al . (2009) and Strickland-
Munro et al. (2010). This literature is quite
consistent in a general approach: a group
with specialized knowledge will define the
boundaries of the system, its components
and key issues; will characterize real and
potential system dynamics (thresholds and
alternative states), and uses this understanding
to decide “where and how to intervene in
the system in order to increase resilience”
(RESILIENCE ALLIANCE, 2007a).

The idea is that the methodological
adaptation presents an evaluation tool
for the application of resilience thinking,
aiming to increase understanding of water
resources and their vulnerability in cities.
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Figure 2 — Resilience evaluation methodology developed by Buschbacher et al. (2016).

Adapted from Buschbacher et al. (2016).

Characterization of
study areas.

In order to better understand the
functioning of the hydrological system
of the municipalities and to define the
fields and strategies of action of the water

resilience, the following investigations will
be made:

e Classification of the vocation of
the municipality (tourism, industry,
agribusiness, among others);

 Diagnose the areas of greatest
water vulnerability of the
municipality;
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* Evaluate the water connection,
analyzing how the rivers and
streams are flowing and their
environmental quality (level of
vitality);

e Historical survey of the transfor-
mations that occurred in water
bodies, such as rivers, streams, lakes
and ponds, flooded and floodable
areas, including in areas where
there was occupation process;

e To compare the occupancy times
and the transformations that
occurred to verify the interventions
that may have altered the flows
and the natural processes of the
waters over tfime, with changes in
the land uses and the consequent
waterproofing;

e Map existing bodies and water
flows, visible or subterranean
drainage channels and the
sanitfation system, rainfall and
prevailing precipitation flows,
waterways and places where they
accumulate and the history of
wetlands and their vulnerability to
precipitation volumes;

e To quantify the infiltrated, detained
and retained waters and their
contribution to avoid floods
and to supply the aquifers and
underground sheets;

e Evaluate the percentage of
impermeable soil in the urban area,
measuring the amount of water
that flows superficially.

Application of the
modified methodology

After the completion of the previous
processes, the methodology will be applied
adapted in the municipalities under study,
in order to test the hypothesis through
concrete situations. To do so, the data
collected in the study areas will be inserted
in the methodology and future scenarios
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will be proposed to be considered in the
evaluation of the instrument elaborated.

Expected Results

Water is a key factor for the sectors
of economic growth and conftributes
to employment, job creation and gross
domestic product (GDP), it is at the heart
of the development goals of most sectors,
including health, energy, agriculture,
environment and social protection.
However, most countries are far from
achieving water security and the triggering
of climate change will further jeopardize
their prospects.

Water safety is a key determinant
of city growth, so the development of
methodologies that assess urban systems
will help planners to address water issues
and develop a legal framework to regulate,
guide, and promote the practice of

resilience water resources.

Therefore, after understanding the
problem, identifying and evaluating
methodological options, the following
results are expected:

e Discussion on the applied
methodology of application,
fo substantiate the selection
of a methodology with beftter
applicability for the object of study
in question;

Identify stakeholders and their roles

in the development of the methodology;

e Discuss the need to invest in
water security for the resilient
development of municipalities;

e Develop and discuss strategies
for action of water resilience in
municipalities;
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e Discuss results with members of river
basin committees and potential
users;

e Discussion on the potential
applicability of the study to other
river basins.

Discussion

Problems and limitations in urban
water management are among the main
causes of economic losses in cities. Water
safety is a determinant by city growth,
so the development of methodologies
that evaluate urban systems will help
planners to address water issues and
develop a legal framework to regulate,
guide and promote the practices of
water resilience.
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