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Abstract: The articulations needed for an adaptation regarding climate
changes are also important in medium and small size cities, which re-
produce logics similar to those of metropoles. The aim here is to dis-
cuss and share the experience of the Work group of the Urban Parks
in the medium-sized city of Sdo Carlos, in the state of Sdo Paulo, as
an example of the interaction between science and planning practice.
The theoretical-methodological approach has a convergence point at
landscaping and the system of open spaces. The landscape planning
and complex cartography structure the method composed by: urban
interpretations; articulation with public policies; local perceptions; col-
lective planning; presentation and sharing of results. It is possible to
conclude that the construction of adaptative measures depend on the
comprehension of vulnerabilities in each context, the appreciation of
public dimension, the scientific and political integration, the inclusion
of agents, the articulation with other levels of governance and territory
scales.
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PERES and SCHENK

Introduction

The impacts of climate changes caused by production methods and by occupation
methods are widely presented and proved by studies and researches. They point out that
the increase of urbanization may intensify external events over the cities (CONDON et

al., 2009; ETC/CCA, 2019; IPCC, 2019).

In Latin America, this phenomenon is particularly acute. According to what was
warned by the Intergovernmental Panel over Climate Changes (IPCC, 2019), 17 out of
50 more vulnerable countries to climate changes are located in Latin America.

In urban contexts, several countries have been developing theoretical and method-
ological strategies aiming to elaborate a plan which embodies climate changes, including
resilience in their local management systems (BEERMANN, 2014; EPCPD, 2014; TCPA,
2018; ETC/CCA, 2019; GIZ, 2019).

A research performed with over 880 European cities has found that 66% of them
already own a mitigation plan in progress (RECKIEN et al., 2018).

Studies indicate the existence of 11 cities in Brazil with municipal plans on climate
changes (CONSC)RCIO INTERMUNICIPAL GRANDE ABC, 2017). Nevertheless, the
subject still moves slowly in the country, without being set as a central issue in public
policies, specially at a local scale. The majority of cities are still uninformed about the
vulnerability of the places and their populations, not having efficient systems of planning,
management, and risks calculation (MARANDOLA JR., 2013).

us, the risks management is one severe problem in the country an e disasters
Thus, the risk g t probl th try and the disast
are not seen in an articulated way regarding fragilities of the space and urban management.
ne of the greatest difficulties in this aspect is the ignorance about the vulnerability o
One of the greatest difficult this aspect is the ig bout the vulnerability of
people and places, caused by a “scalar unfitness” that does not allow us to see the interac-

tions and their changes (MARANDOLA JR., 2013, p.103).

Some national public policies have been approved aiming at the increase of urban
resilience, from which we can highlight the National Policy for Climate Changes (Federal
Law 12.187/2009) and the National Policy of Civil Protection and Defense (Federal Law
12.608/2012). Both of them indicate the creation of an information and monitoring system
of urban disasters articulated between states and municipalities; systemic and preventive
approach of actions; planning based on researches about risk areas in cities and intensi-
fication of the participation of the society. However, few instruments and actions were
effective in altering the conditions of the communities affected.

A common frailty in Brazilian cities while facing the impacts of climate changes is
the technicist character of the proposals (BARBIERI; VIANA, 2013). Another difficulty
is found in the disarticulation of instruments created for climate changes together with
other planning instruments, such as municipalities’ master plans, river basins, sanitation

or mobility (BUENO, 2013).

At a state level, the State of Sdo Paulo is the one which has been the most affected
by climate changes (IWAAMA et al., 2016). Studies indicate that throughout the last

seven decades, there has been an increase of air temperature of 2.12 C, and decrease of
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relative humidity of 7%. These changes are mainly associated to the changes in the use

of the soil, and the urbanization process (NOBRE, 2011).

Floods represent one main type of natural disaster that afflicts the cities. These
phenomena are frequently caused by fast heavy rains, being intensified by the imperme-
abilization of the soil, adjustments on the course of water, and reduction of water drainage

in the canals (IPT, 2015).

Even though metropolitan regions are the object of greater concern while mitigating
multiple risks, scales and articulations are needed for an adaptation and mitigation toward
climate changes, also being highly important in medium and small size cities which often
reproduce production models and logics of the space similar to the metropoles.

As medium-sized cities present problems at a smaller scale, it indicates an oppor-
tune condition of integration between the discussions over planning and climate changes

(PINHEIRO et al., 2016).

The municipality of Sao Carlos is located in the central region of the State of Sao
Paulo, owning around 250 thousand inhabitants, and it presents diverse situations of
vulnerability, which potentialize the occurrence of risks to the population.

The critical analysis of these phenomena and the attempt of contribution to the
turnaround of this scenario instigated the creation of a Multidisciplinary Group (Work
group of the Urban Parks — GTPU), composed by universities, government, and social
agents.

The objective of GTPU is to propose strategies, settings, measures, and mitigation
policies with participative, preventive and systemic approaches which aim to encourage
an urban management engaged with the risks, and that present actions and instruments
related to the specific problems of each situation.

Considering the articulation of disciplinary fields and topics over urbanization,
planning, and climate changes, the objective of this article is to present an initiative of
interaction between science and planning practice through the experience of the Work
Group of the Urban Parks — GTPU, in the context of the medium-sized city of Sdo Carlos
in the State of Sdo Paulo.

The relation between the themes refers to the mitigation of climate changes
through the constitution of an Open Spaces System, parks, and green infrastructure,
while promoting methodological advances in agreement with the local public policies.

The article was subdivided in four sets of reflections: the specific context of the
municipality of Sdo Carlos covering the history and the effects of climate changes over
the socio-spatial dynamics; the presentation of the theoretical-methodological approach
of GTPU; the discussion of results obtained, and finally the challenges and perspectives
for an articulation between science and planning practices that embody the context of
climate changes.

1. The urbanization and planning process, and the impacts of climate changes
over the socio-spatial dynamics of medium-sized cities in Sfo Paulo: the context of the
municipality of Sdo Carlos (SP)
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Sio Carlos (SP) has an estimated population of 250 thousand inhabitants (IBGE,
2018) and a territory of 1.136,9 km?, set as a medium-sized city with regional relevance
(Figure 1). Besides the populational criterium, the factors that characterize the city are:
its productive role; its articulation within the urban network, its location in development
axes; and the intense performance of universities, technological poles and research centers,
which makes it a city connected to the global networks of knowledge and innovation

(SPOSITO; GOES, 2013).

Figure 1 — Location of the municipality of Sao Carlos
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This typology of cities where Sao Carlos is found has presented populational growth
rates superior to the others of the State of Sdo Paulo and Brazil. Due to the accelerated
populational growth and the territorial planning models, the socio-spatial conflicts and
contradictions are also present in its urban, peri-urban, and rural spaces. However, its
effects do not configure the dimension of metropolitan agglomerations.

Some biophysical characteristics of Sao Carlos reveal a landscape with fragments of
Cerrado of Sao Paulo and Seasonal Semidecidual Forest; reload areas of aquifer Guarani;
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besides a significant hydric structure (SCHENK; PERES; FANTIN, 2018).

Other characteristics highlight primary elements for the comprehension of the
occurrence of disasters, being some of them demonstrated later in this article.

The city is located in the geomorphologic region of Cuestas Basélticas being
morphologically characterized by the presence of sharper steep terrains (IPT, 2015). The
altimetry ranges from 630 meters in deep valleys to 945 meters in urban area neighbor-
hoods, or even 1015 meters at regions around the city. The declivity presents average
percentage between 10 and 30%. At the south edge of the urban area, it reaches indexes

greater than 45% (ROSS; MOROZ, 1997).

The geologic contexts also favor the occurrence of land slide risk areas located
mainly in sandy soiled regions of Formagao Botucatu and Formacédo Serra Geral (IPT,
2015).

Besides these geoenvironmental characteristics, density, the constructive pattern,
the use of soil, and absence of afforestation are factors that enables the generation of
higher temperatures, enlarging the risk regions (RAMPAZZO, 2015).

The geologic-geotechnical mapping performed by IPT in Sao Carlos (IPT, 2015) has
identified eight risk areas of floods and one risk area of land slides (highlighted in Figure 2).

Regarding the risk areas of floods, four high risk areas were diagnosed and four of
medium risk. All of them are located along the margins of the main urban streams. The
first one (Area 1) is located in the channeled part of stream Gregério, in convergence
with streams Monjolinho and Mineirinho. The floods are caused by the water flow from
these means, and the bottleneck of drainage in the crossing of stream Monjolinho with
the railway.

Area 2 is located in the stream Gregorio in the region of Mercado Municipal. The
households and commercial center were built in the flooding plains. The flooding process
happens since 1905 according to records, and it takes place during heavy concentrated
storms (MENDES; MENDIONDQO, 2007). Floods taken place in January and November
2020 in this region reached 120 private establishments and 10 public ones, summing social
and economic damage of about 40 million reais (CEDEC, 2020).

Area 3, considered at high risk, is also located in the stream Gregério, in a certain
part where it is still stilted naturally. Area 4 presents a part of crossing ways along stream
Simedo, affluent of stream Gregério. The flooding process reaches many routes, house-
holds, and commercial area, elevating the exposure rate to risk.

Area 5 is considered as medium risk, covering the streams Santa Maria do Leme and
Tijuco Preto, affluents of the stream Monjolinho in the region of Parque do Kartédromo.
These streams present canalized and rectified parts, with undermining and siltation. Area
6 is located in the confluence of stream Gregério with stream Lazarini. Area 7 is also a
confluence of stream Gregério with stream Sorrigotti, both naturalized.

Area 8 defines a sector at the Federal University of Sdo Carlos. There is a dam with
overtopping bringing high vulnerability situations to pedestrians, local industry workers
and vehicles. Recently, this dam has been drained due to the risk of collapsing.
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The only urban area considered of high risk of land sliding is located at the South
Region (area 9). It is a rocky slope with average inclination of 60° and height of 50 meters.

Figure 2 — Map with highlighted regions and risk situations in the mu-
nicipality of Sao Carlos affected by the impact of climate changes
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Source: Adapted from IPT, 2015; GLOBO G1 Sio Carlos and Araraquara, 2020.
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The urban drainage profile of Sdo Carlos, added to the silting of rivers, undersizing
and precariousness of micro and macro drainage systems, indicate the susceptibility to
occurrence of floods. Such process is caused by heavy storms which constantly take place

and it has been more evident lately (IPT, 2015).

Lima and Amorim (2014) highlighted that throughout the years there has been
a correlation between the increase of these episodes and the elevation of concentration
of rain above 60mm in 24 hours, mainly during December and January. Precipitations of
40mm daily already have the potential to bring floods in Sdo Carlos (LIMA; AMORIM,
2014).

In January 2020, there has been three precipitations of great intensity, which
reached more than 40mm, and one that reached 167,8mm in three hours. This value is
close to the storm that took place in Belo Horizonte in February 2020, with precipitation
of 176mm in three hours (LEITE, 2020). In November 2020 there was one of the biggest
storms in Sao Carlos at about 138mm in one hour, with serious social, environmental
and economic consequences.

Soares et al. (2012) have checked correlations between the climate and the mor-
tality of elderlies in Sao Carlos. Rampazzo (2015) has identified regions in the city with
formation of heat islands at high intensity with temperature difference superior to 72C.
Such regions are related to densely edified and low wooded locations, such as the region
of stream Gregorio.

There are several recommendations for the reversion of such problems. Reports
from IPT recommend that the city should develop structural and non-structural initia-
tives of retention by infiltration or reservation, monitoring, and development of tools for
guiding the population subject to the impact of these phenomena. It is also recommended
the recovery of valleys and green areas as decisive factors for lowering the temperature,
while regulating the floods and climate mitigation (IPT, 2015).

2. Mitigation of climate changes through an Open Spaces system, of vegetation
and green infrastructure

Several studies conclude that the vegetation and open spaces may have effects on
the urban quality and conditions for life in the population, also representing an important
measure in climate adaptation in cities.

Urban Open Spaces (streets, sidewalks, squares, parks, etc) constitute a complex
and interrelated system with others. Among its multiple roles we can mention leisure,
circulation, flood mitigation, environmental preservation, and social living (SCHLEE,
et al., 2009). In order to constitute these spaces as a system, they must be qualified, inte-
grated and connected. They must present relations of complementarity even if they had
not been planned or implanted as such (MACEDO et al., 2007).

Among its multiple benefits, we can highlight: temperature reduction; improvement
in the quality of air; reduction of superficial flow of pluvial water; reduction of energy
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expenses; increase of fauna and biodiversity corridors; improvement in landscaping;
supply of recreation spaces; encouragement to educational actions; increase of social
living; economic benefits in the surrounding regions; appreciation of the memory and

cultural patrimony (LEE et al., 2015; ARONSON et al., 2016; FAJERSZTA]N et al.,
2016; TAYLOR; HOCHULI, 2017).

Zhang et al. (2015) identified a reduction of 200 km? in urban green areas in ten
years in Beijing, China, which has led to a reduction of flow rate from 23% to 17%.

Yu et al. (2017) analyzed the cooling effect of green spaces as an essential service for
mitigating the heat island effect, and so increasing the resilience facing climate changes.

Besides the physical and social effects, recent studies have been demonstrating that
the increase of vegetation and parks in cities also cause significant reflexes in the health
of the population, such as reduction of obesity, psychological disorders, and risk of heart
attacks (ELMQVIST et al., 2015; SALDIVA, 2018).

To Franco et al. (2013), the creation of open spaces, parks, green areas, and the
plantation of trees are among the main actions while adapting to climate changes. The
increase of green areas was considered as one of the actions associated to the contention
of climate changes effects over urban spaces in Chile by Monsalves-Gavilan et al. (2013).
Nobre (2011) also proposes the preservation of meadows and permanent protection areas
through the implantation of linear parks as an adaptation measure in cities.

In order to adapt the urban system to the climate changes, some cities have been
using “nature-based solutions” (YOUNG et al., 2019; NATURVATION, 2020). As ex-
amples of these solutions, we can mention what we call green infrastructure, such as rain
gardens, green roofs, increase of vegetation and parks in the city, which limit the thermal
stress while promoting permeable surfaces and storing pluvial water.

The city of Sdo Carlos has a low qualified Open Spaces and Urban Parks system,
also fragmented, disconnected and owning low identity by its population (PERES et al.,
2019). Many of these spaces face underutilization and degradation problems according
to cultural issues, appropriate policies, absence of attractiveness in the surrounding, and
increase of insecurity and urban violence.

Aiming to revert part of this historic scenario, some initiatives have started to be
traced, mostly coming from organized groups and universities, in order to seek for devel-
oping proposals for preserving open spaces and legitimating their potential.

Technical and legal matters of mitigation of problems are the motto for generating
these initiatives. Thus, the impermeabilization conditions and the low vegetal coverage
were identified as factors to be altered and associated o the network of reservations
connected to the streams, so that they constitute a more complex Open Spaces System
(SCHENK; PERES; FANTIN, 2018, p.317).

These are the main motivations for the formation of a Work Group of Planning of
Urban Parks (GTPU), a collective that is being more and more renowned in the city as
a legitime space of production of knowledge and support to the decision making.
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3. Presentation of the experience between planning science and practice: the Work

Group of Planning of Urban Parks (GTPU) case

By acknowledging the actual scenario of need and low quality of open spaces and
green areas of Sdo Carlos, and considering the great mitigation potential of the negative
effects of urbanization, the public management has promoted the creation of seven Urban
Parks (SAO CARLOS, 2017a), representing the beginning of the organization of a Sys-
tem of Parks with multiple purposes. These areas are public and own massive vegetation
zones, presenting distinct potentials.

In order to continue the process of planning and management, the Work Group of
Planning of Urban Parks — GTPU was formed (SAO CARLOS, 2017b). The university
was named for its coordination, together with a collective of representatives related to
research institutions, municipal departments, and social groups.

Due to several curricula and disciplinary fields of the participants, the purposes
were amplified so that the Open Spaces System (SEL) would be a guideline. Also, the
planning perspective linked to the context of climate changes was a motto for the group.

One first movement while elaborating guidelines for an Open Spaces System was
concluded in 2019. The action has articulated the Parks defined in a Decree to a greater
system, which joins the hydric network, public areas, peri-urban and mobility reserva-
tions. The proposal was discussed in public presentations, with the attendance of city
office clerks and several other agents.

The theoretical-methodologic approach of GTPU has a fundamental convergence
stand in landscaping and the Open Spaces System. The idea of planning based on the
landscape and open spaces guided by a systemic approach is being seen as a reference,
and as a possible methodologic basis to propose an urban design that can contribute to
the contemporaneous perspective for resilience and adaptation. The parameters taken
are: connectivity; biodiversity; integration of green infrastructures with the other urban

systems; besides the relations between educational aspects, and the health of the popula-
tion (SCHENK; PERES, 2019).

In GTPU works, the landscape leads the ways for seeing and representing the world,
in agreement with the values created by the society (BERQUE, 1994; BESSE, 2014).
It has a multidisciplinary and cultural dimension, and it is shaped by a set of elements

that witness the relationship between the human being and the nature at several diverse
aspects (LIMA, 2019, p.19).

For the landscape to exist, it is fundamental the process of reflection and recon-
figuration of what there is in the world, transforming it in knowledge (LIMA, 2019, p.35),
having then a political dimension.

The theoretical-conceptual approach of the landscape is based on the concept of
Jean Marc-Besse (2014), which presents five “doors”, or articulated ways of understanding
the landscape, being: the landscape as a cultural and social representation; as a territory
that was made and inhabited; as a living environmental material of human societies; as
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a phenomenological experience, and as a project (BESSE, 2014).

Landscape and cartography are topics that articulate each other, relating aspects
about the transformation of the world by the man (SCHENK; LIMA, 2019). Thus, a
process named complex cartography is developed in GTPU, which understands the phe-
nomena of reality and articulates the ways of seizing different scientific fields. This process
is supported by theoretical fundamentals of the cartographic method (MCHARG, 2000;
PASSOS et al., 2015) and environmental cartography (MARTINELLI, 2018).

Complex cartography integrates two dimensions. One visual dimension of the land-
scape that occurs mainly by the vision of an overflight and reading of aerial photographs.
The other is an approximation dimension of the researcher with the field, which enables
a direct contact with the reality and experiences (PASSOS et al., 2015). It supposes the
walk through the city as a means of living in the world, and aesthetic practice (CARERI,
2013). In order to understand the city, it is necessary to live it.

The complex cartography of GTPU can be made by many hands, without a unique
perspective in which all voices have opportunities. For that, it is fundamental to listen to
the impressions and possibilities, and also observe and invite (CHAVEZ; DIAS, 2019). The
results are sensibilization, synthesis, and prospective cartographies (MARTINELLI, 2018).

As a methodologic strategy, the complex cartography is the basis of planning the
landscape and it constitutes an axis for the development of projects of the Open Spaces
System, specially because it enables the investigation and the reading of several layers
that compose the space, algo promoting the discovery and explanation of potentialities,
revealing qualities of these spaces (SCHENK; LIMA, 2019, p.29).

All these methodological approaches assume the development of a collective dy-
namic process, which is continuously fed. Besides that, it seeks for proposing techniques
and guidelines for innovative planning to the traditional “gray engineering” which his-

torically sought for controlling and hiding natural flows (SPIRN, 1995; HOUGH, 2004).

4. Discussion of the results reached under the perspective of approximation between
planning and climate changes

In order to achieve the objectives and theoretical-methodologic approaches, GTPU
implements their actions involving periodic formation, planning and practical meetings,
considering the development of the following related stages (represented in Figure 3):

1. Understand the phenomena and urban dynamics — deepening the knowledge
on the history and occupation process of the territory, identifying biophysical
and sociocultural matters.

2. Scan the territory and notice the landscape — performance of urban readings.
This stage happens in two movements: while producing cartographies of rep-
resentation of the landscape, and visiting and registering the places, seeking
to make it visible the hidden landscapes and potential spaces for the project.
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3.

Get to know the public policies and articulate the agents — promotion of
encounters with the management and other agents, identifying institutional
aspects involved.

Identification and perception by the population — raise the demands and
relevant uses that are known and reported by residents of the region, and
visitors of the open spaces.

Development of workshops of collective planning — engagement of the
participants of GTPU with educational, research, and extension activities.

Propose mitigation and construct scenarios of SEL — definition of categories,
functions, and use of the Open Spaces System, in synchrony with the cultural
contexts and other urban systems.

Incorporate the proposal from SEL with planning and management instru-
ments — proposal of regulation norms that legitimate the creation of open
spaces for climate mitigation.

Perform public presentations — promotion of debates in seminars and mu-
nicipal councils for engagement and incorporation of advices.

Share the knowledge and new communication means — systematization of
information about the city and adaptation to accessible language of new
materials produced.

International institutions that produce guides and tools for the adaptation to climate
changes to local governments and guide the process of planning must be constituted by
phases of preparation, design, and implementation, involving the body of a Work group
that promotes the involvement of subjects, performs diagnoses, set objectives, priority

actions, and action plans (CONDON et al., 2009; DEFRA, 2010; TCPA, 2018; ETC/
CCA, 2019).

Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article 11 de 24



PERES and SCHENK

Figure 3 — Approach of Landscape Planning and Open Spaces System, and the method-
ological phases performed by GTPU
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Durban is a coastal city with an estimated population of 3 million inhabitants
in South Africa which has its Climate Changes Planning (EPCPD, 2014) proposing an
identification of the role of open spaces and natural areas while providing services of
protection against floods and storms.

Monteria is a city with a population of 400 thousand inhabitants in Colombia which
has its Master Plan on Climate Changes proposing the creation of an Urban Parks System,
aiming to promote spaces destinated to leisure and sports activities, and also to awaken

the feeling of belonging in people in the city (ALCALDIA DE MONTERIA, 2011).

With the development and the realization of the stages and actions, the main re-
sults reached by GTPU, under the perspective of approach between planning and climate
changes, three main axes are presented:

Axis 1. Planning and design of the territory for mitigation

GPTU has elaborated a proposal of Parks and Open Spaces System of Sdo Carlos,
considering the elaboration of a green spaces network divided in three categories: Conser-
vation Parks, Linear and Urban Parks, associated to other urban systems (Figures 4 and 5).
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Figure 4 — Proposal of the Open Spaces System as a contribution to the planning
for climate mitigation: highlights to the Conservation Parks at municipal scale
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Figure 5 — Proposal of the Open Spaces System as a contribution to the planning for
climate mitigation: highlights to the Linear and Urban Parks at an urban scale
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The New Urban Agenda, a document resultant from the Habitat III Conference
(ONU, 2019) recognizes the central role of cities in efforts for mitigation and adapta-
tion to climate changes, and it recommends the promotion of well-connected and
well-distributed networks of open green public spaces, multifunctional, safe, inclusive,
accessible, and qualified.

Brown et al. (2015) suggest the development of projects based on “evidences on
responses to the climate”, mainly open spaces. According to the authors, urban parks and
green spaces have the potential to provide thermally comfortable environments and to
help reducing the vulnerability to the thermal stress and threats of heat waves.

The projects of parks developed for the Open Spaces System in Sdo Carlos have
promoted knowledge on the real situation of each of these spaces in the city, in which
the treatment and qualification can increase the potential for preventing with effective
gains while confronting climate changes.

Park Collserola, in Barcelona, has 8.400 hectares, being 2.000 of them located at
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the border with the city. This Park is defined as an open space that provides activities
that result in benefits such as: accessibility, recreational, agricultural, and ecological con-

nectivity activities (NATURVATION, 2020).

The Master Plan of Climate Changes of Monteria proposed the revitalization of
96 municipal parks (ALCALDIA DE MONTERIA, 2011).

Yu et al. (2017) have analyzed how the urban green spaces can be planned for the
climate changes in cities in China. The results indicate that greater green spaces produce
a higher cooling effect, and those green spaces connected to water masses enhance the
cooling effects.

Hydrologic studies performed by Oyama (2019) in the river basin of stream Santa
Maria do Leme in Sdo Carlos analyzed that, for a period of 100 years, a highly imperme-
abilized urbanization scenario can reach a peak flow of 134 m?/s, while another consider-
ing the implantation of parks and green infrastructures result in a peak flow of 71,3m3/s.

Axis 2. Formulation of planning instruments for public policies at a municipal level

During the revision process of the Master Plan of the Municipality of Sdo Carlos
(2016), members of GTPU have proposed the elaboration of two planning instruments
that could contribute to the climate mitigations.

The first one is related to the Areas of Environmental Interest (AIA), which
define portions of the territory destinated to promote the appropriate use of Permanent
Preservation Areas (APP), squares, parks, slopes, and valleys.

The second instrument is related to the Complementary Green Tracks (FVC),
which are adjacent areas to the APPs, planned for new divisions of the soil with dimen-
sions ranging between 10, 30, and 50 meters. They aim to amplify the protection track of
water masses, improve the permeability of the soil, provide support to the implantation
of linear parks and green infrastructures, and sustainable drainage systems.

The Department for Environment, Food & Rural Affairs of the United Kingdom
(DEFRA, 2010) recommends the elaboration of statutes that create instruments for
new parks and open spaces, and it encourages the implantation of Sustainable Drainage

Systems (SuDS).

Another local normative advance was the promulgation of the Law 19.260/2019,
which created the “Week of Conscientization about Climate Changes”, whose objective
is to promote discussions and actions about the topic in the city.

Axis 3. Integration between Science and practice of Planning

GTPU works have boosted the accomplishment of several educational, research,
and extension activities in a multidisciplinary and applied way.

Practical tasks in undergraduate and post-graduate disciplines, master’s degree’s
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and doctorate’s researches, internships in the municipality’s departments and extension
projects were developed.

This set of scientific and academic activities contribute to the formation of stu-
dents and researches so they have developed competences and skills needed to think and
give support while facing regional and city issues. It has also contributed to enlarge the
production of knowledge over climate mitigation, extending the knowledge generated
to the community in pedagogical and research practices.

As it is a multidisciplinary field, Taylor e Hochuli (2017) and Iwaama et al. (2016),
indicated that researches on planning and climate mitigation will only progress if they
consider the results of multiple disciplinary fields, and above all in the cities.

Conclusions

The development of actions and instruments for municipal planning that respond
to the problems caused by climate alterations is one of the great challenges of local man-
agement in Brazil today. The cities represent a central scale of action for climate changes
and the medium-sized cities can construct examples of reference.

The disease disseminated by the virus SARS-CoV-2 (Coronavirus) has shaken the
world in 2020, raining questions of principles and urban models, and the most diverse ways
of collective living (PERES, 2020). More spaces for pedestrians, bicycle lanes, increase
of ventilation and natural illumination, more life in neighborhoods and maximum profit

of green and public spaces are being proposed and implemented as “keys” for a new post-
pandemic urban design (SHENKER, 2020).

The integrated planning will be the basis for decision making when there is a joint
effort between approximation of distinct areas with the scientific knowledge even more
applied and closer to the public management.

In the context of Sdo Carlos, the Work Group of Planning of Urban Parks (GTPU)
has been advancing in this matter, understanding that the implementation of an Open
Spaces System with projects and innovative urbanistic instruments can promote the re-
duction of floods and landslides, as well as reducing the risks of external factors identified
as strong threats in this city typology.

Still under this perspective of enlarging the systemic planning for climate mitiga-
tion, sustainable mobility measures, energic efficiency, food security, circular economy,
urban rural articulation among others are also being developed.

There are still some challenges to be overcome. One of them is related to the real
institutional capacity of these municipalities and their availability to break market logics,
and become a matter of strategic climate changes to the planning. Another challenge
consists of promoting the legitimate participation of different social agent while imple-
menting policies and actions for adaptation. It is also fundamental an articulation with
other levels of governance and territorial scales.

All these aspects must be part of a new planning culture, in articulation with the
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climatic matter involving a set of agents that act and interfere in the production of the
city, assuming the facing of conflicts and complexities.

Acknowledgements

The authors acknowledge all members and collaborators of the Work group of the
Urban Parks (GTPU).

They also thank for the support and provision of information from the Municipal
Office of Environment, Technology and Innovation, the municipality of Sdo Carlos,
represented by Professor José Galizia Tundisi.

References

ALCALDIA DE MONTERIA. Plan Maestro de Cambio Climatico - Monterfa Ciudad Verde
2019. Monteria, Colombia: Alcaldia de Monteria, 2011.

ARONSON, M. E J. Biodiversity in the city: key challenges for urban green space management.
Frontiers in Ecology and Environment, Washington, DC, v. 14, p. 189-196, 2017.

BEERMANN, J. Urban partnerships in low-carbon development: opportunities and challenges
of an emerging trend in global climate politics. urbe, Rev. Bras. Gest. Urbana, Curitiba, v. 6, n.
2, p. 170-183, aug. 2014.

BESSE, J. O gosto do mundo: exercicios de paisagem. Rio de Janeiro: Eduerj, 2014.

BROWN, R. D.; VANOS, J.; KENNY, N.; LENZHOLZER, S. Designing urban parks that ame-
liorate the effects of climate change. Landscape and Urban Planning, v. 138, p.118-131, 2015.

BUENQ, L. M. de M. A adaptacio da cidade as mudangas climiticas: uma agenda de pesquisa e
uma agenda politica. In: OJIMA, R; MARANDOLA JUNIOR, E. (Org.). Mudancas climaticas
e as cidades: novos e antigos debates na busca da sustentabilidade urbana e social. Sdo Paulo:
Blucher, 2013, p.23-56.

CARER], E Walkscapes: o caminhar como pritica estética. Sdo Paulo: G. Gili, 2013.

CEDEC - COORDENADORIA ESTADUAL DE DEFESA CIVIL. Sao Paulo: Defesa Civil,
c2020. Disponivel em: http://www.defesacivil.sp.gov.br/coordenadoria-estadual-de-protecao-e-
-defesa-civil-no-municipio-de-sao-carlos/. Acesso em 27 de janeiro de 2020.

CHAVEZ, E. S; DIAS, L. S (org.). Cartografia biogeografica e da paisagem. Tupa: ANAP 2019.

1w

CONDON, P M.; CAVENS, D.; MILLER N. Urban Planning Tools for Climate Change Miti-
gation. Cambridge, MA: Lincoln Institute of Land Policy, 2009. (Policy Focus Report).

18 de 24 Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article



Landscape planning and climate changes: a multidisciplinary approach in S&o Carlos (SP)

CONSORCIO INTERMUNICIPAL GRANDE ABC. Plano de agao de enfrentamento as mu-
dangas climaticas do Grande ABC. Santo André: CONSORCIO ABC/ICLEI, 2017.

DEFRA - DEPARTMENT FOR ENVIRONMENT, FOOD AND RURAL AFFAIRS. Adapting
to climate change: a guide for local councils. London: DEFRA, 2010.

ELMQVIST, T; SETALA, H.; HANDEL, S.N.; VAN DER PLOEG, S.; ARONSON, J.; BLIG-
NAUT, J.N.; GOMEZ-BAGGETHUN, E.; NOWAK, D.N.; KRONENBERG, J.; DE GROOT,
R. Benefits of restoring ecosystem services in urban areas. Current Opinion in Environmental
Sustainability, v. 14, p. 101-108, 2015.

EPCPD - ENVIRONMENTAL PLANNING AND CLIMATE PROTECTION DEPARTMENT.
Durban Climate Change Strategy. Durban: eThekwini Municipality, 2014.

ETC/CCA - EUROPEAN TOPIC CENTRE ON CLIMATE CHANGE ADAPTATION. Cli-
mate-ADAPT Strategy 2019-2021. The European Climate Adaptation Platform Climate-
-ADAPT. European Environment Agency (EEA): European Commission, 2019.

FAJERSZTAJN, L.; VERAS, M.; SALDIVA, PR H. N. Como as cidades podem favorecer ou di-
ficultar a promogéo da satide de seus moradores? Estudos Avancados, Sao Paulo, v. 30, p. 7-27,

2016.

FRANCO, M.; OSSE, V. C.; MINKS, V. Infraestrutura verde para as mudancas climéaticas no
C40. Revista LABVERDE, Szo Paulo, n. 6, p. 220-235, jun. 2013.

GONGCALVES, M. P Anilise da distribuicao espacial, funcionalidade e atratividade de areas
verdes publicas na cidade de Sao Carlos, SP. 2018. Dissertacio (Mestrado em Ciéncias Am-
bientais) — Universidade Federal de Sao Carlos, Sao Carlos, 2018.

GIZ - DEUTSCHE GESELLSCHAFT FUR INTERNATIONALE ZUSAMMENARBEIT. Cam-
bio Climatico em Planificaciéon Urbana Integrada. Bonn, Alemania: GIZ, 2019.

GLOBO G1, Sao Carlos e Araraquara. C2020. Disponivel em: https://gl.globo.com/sp/sao-car-
los-regiao/. Acesso em 3 jan. 2020.

HOUGH, M. Naturaleza y ciudad: planificacién urbana y processos ecolégicos. Barcelona:
Gustavo Gili, 2004.

IPCC - INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE. Climate Change and
Land. Special Report on climate change, desertification, land degradation, sustainable land ma-
nagement, food security, and greenhouse gas fluxes in terrestrial ecosystems. Summary for Policy-
makers. WMO/UNEDB, 2019. Disponivel em: https://www.ipcc.ch/srccl/. Acesso em: 20 de mar.
2020.

IBGE - INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA. Informacdes estatis-

ticas. Cidades paulistas de 100 mil a 500 mil habitantes. 2018. Disponivel em: https://cidades.
ibge.gov.br/brasil/sp/panorama. Acesso em: 8 fev. 2019.

Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article 19 de 24



PERES and SCHENK

IPT - INSTITUTO DE PESQUISAS TECNOLOGICAS. Mapeamento de areas de alto e mui-
to alto risco a deslizamentos e inunda¢des do municipio de Sao Carlos, SP: relatério técnico
144.443-205. Sao Paulo: Gabinete do Governador, 2015.

IWAAMA, A.Y.,; BATISTELLA, M.; FERREIRA, L. da C.; ALVES, D. S.; FERREIRA, L. da C.
Risk, vulnerability and adaptation to climate change: an interdisciplinary approach. Ambiente
& Sociedade, Sao Paulo, v. XIX, n. 2, p. 93-116, abr.-jun. 2016.

LEE, A. C. K.; JORDAN, H. C.; HORSLEY, ]. Value of urban green spaces in promoting healthy
living and wellbeing: prospects for planning. Risk Management and Healthcare Policy, London,
v. 8, p. 131-137, 2015.

LEITE, M. Negacio e descaso agravam impacto do clima no Brasil. Folha de S. Paulo, Sio Paulo,
29 jan. 2020. Caderno Cotidiano, p.B7.

LIMA, A. B; AMORIM, M. C. de C. T. Andlise de episédios de alagamentos e inundagdes urba-
nas na cidade de Sao Carlos a partir de noticias de jornal. Revista Brasileira de Climatologia,
Curitiba, v. 15, p. 182-204, jul.-dez. 2014.

LIMA, M. C. P B. Paisagem, Cartografia e Projeto: uma leitura da bacia hidrografica do
corrego Monjolinho em Sao Carlos, SP. 2019. Dissertagio (Mestrado em Arquitetura e Ur-
banismo). Universidade de Sdo Paulo, Instituto de Arquitetura e Urbanismo. Sio Carlos, 2019.

MACEDOQ, S. S.; CUSTODIO, V;; GALLENDER, F; QUEIROGA, E.; ROBBA, E Os sistemas
de espacos livres e a constitui¢do da esfera pdblica contemporanea no Brasil. In: TERRA, C,;
ANDRADE, R. Paisagens culturais. Rio de Janeiro: EBA-UFR], v. 3, p. 286-297, 2007.

MARANDOLA JR., E. As escalas da vulnerabilidade e as cidades: interagdes trans e multies-
calares entre variabilidade e mudanca climética. In: OJIMA, R; MARANDOLA JUNIOR, E.
(Org.). Mudangas climéticas e as cidades: novos e antigos debates na busca da sustentabili-
dade urbana e social. Sao Paulo: Blucher, 2013, p.93-113.

MARTINELLI, M. Cartografia ambiental: um mapa de sintese. Confins, revista franco-brasilei-
ra de geografia, Sao Paulo, v. 35, p. 1-7, 2018.

MCHARG, 1. Proyectar con la naturaleza. Traduzido da edicio de 1992. Barcelona: G. Gili,
2000.

MENDES, H. C.; MENDIONDO E. M. Histérico da Expansiao Urbana e Incidéncia de Inunda-
¢oes: O Caso da Bacia do Gregério, Sdo Carlos — SE RBRH - Revista Brasileira de Recursos
Hidricos, Porto Alegre, v. 12, n. 1, p. 17-27, jan.-mar. 2007.

MONSALVES-GAVILAN, P; PINCHEIRA-ULBRICH, ].; ROJO MENDOZA, E Climate
change and its effects on urban spaces in Chile: A summary of research carried out in the period

2000-2012. Atmosfera, México, v. 26, n. 4, p. 547-566, oct. 2013.

NATURVATION. NATure-based URban innovation, Bruxelles, c2020. Disponivel em: https://
naturvation.eu/ . Acesso em: 20 jan. 2020.

20 de 24 Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article



Landscape planning and climate changes: a multidisciplinary approach in S&o Carlos (SP)

NOBRE C. Vulnerabilidades das megacidades brasileiras as mudancas climaticas: regiao me-
tropolitana de Sao Paulo: relatério final. Sdo José dos Campos, SP: INPE, 2011.

ONU - ORGANIZACAO DAS NACOES UNIDAS. Nova Agenda Urbana. Conferéncia Habi-
tat III. Quito: Nagdes Unidas-Secretariado da Habitat III, 2019. Disponivel em: http://uploads.
habitat3.org/hb3/NUA-Portuguese-Brazil.pdf?!fbclid =IwAR2koIM 7TMtgBh6i57G4fx We W pbK5
2Jr7sXIrGdBb]JF81bF2GSzY527FWdAY. Acesso em: 20 abr. 2020.

OYAMA, A. C. Estudos hidrolégicos aplicados em projetos de urbanismo de impacto reduzi-
do: uma terceira margem de possibilidades para a Bacia Santa Maria do Leme, em Sao Car-
los/SP. 2019. Trabalho de Conclusio de Curso (Graduagio em Engenharia Ambiental) — Escola
de Engenharia de Sdo Carlos da Universidade de Sao Paulo, Sio Carlos, 2019.

PASSOS, E.; KASTRUB V;; ESCOSSIA, L. da (Orgs.) Pistas do método da cartografia: pesqui-
sa-intervencio e producio da subjetividade. Porto Alegre: Sulina, 2015.

PERES, R. B. A PANDEMIA COVID-19 EM CIDADES MEDIAS PAULISTAS: reflexos, ce-
nérios e perspectivas. In: COVID-19: crises entremeadas no contexto de pandemia (ante-
cedentes, cenarios e recomendagdes). Valencio, N; OLIVEIRA, C. M. de (Org.). Sao Carlos:
UFSCar/CPOI, 2020. p. 245-259.

PERES, R. B,; SILVA, S. R. M.; SCHENK, L. B. M. Paisagem urbana, espagos publicos e a gestao
territorial em cidades médias paulistas: reflexdes a partir de Sdo Carlos, SB, Brasil. Terr@ZPlural,
Ponta Grossa, v. 13, n. 3, p. 141-164, set.-dez. 2019.

PINHEIRO, T. C.; GUEDES, G. R. BARBIERI, A. E Cidades Médias e vulnerabilidade as mu-
dancas climaticas no Brasil: elementos para integragio do debate a partir de estudos de caso.
Climacom Cultura Cientifica, Campinas, v. 02, p.1-15, 2016.

RAMPAZZ0O, C. R. Clima e producao do espago urbano: contribuigio ao estudo da Geo-
grafia do Clima no contexto das cidades de Sao Carlos e Marilia. Dissertacio (Mestrado).
Universidade Estadual Paulista, Faculdade de Ciéncias e Tecnologia, 2015.

RECKIEN, D., et al. How are cities planning to respond to climate change? Assessment of local
climate plans from 885 cities in the EU-28. Journal of Cleaner Production, Oxford, v. 191, p.
207-219, 2018.

ROSS, J.; MOROZ, 1. C. Mapa geomorfoldgico do Estado de Sao Paulo. Sdo Paulo: USP-IPT
FAPESE, 1997.

SALDIVA, P, Vida urbana e satdde. Sao Paulo: Contexto, 2018.
SAO CARLOS (MUNICIPIO). Lei Municipal n® 18.053, de 19 de dezembro de 2016. Estabelece
o Plano Diretor do Municipio de Sdo Carlos e da outras providéncias. Diario Oficial do Muni-

cipio de Sao Carlos, Sao Carlos, 28 de dezembro de 2016.

SAO CARLOS (MUNICIPIO). Decreto n? 170, de 17 de julho de 2017. Cria os parques urbanos
de protegio, lazer e educagio ambiental no municipio e das outras providéncias. Didrio Oficial

Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article 21 de 24



PERES and SCHENK

do Municipio de Sao Carlos, Sao Carlos, 17 de julho de 2017a.

SAO CARLOS (MUNICIPIO). Resolugio COMDEMA n? 1, de 29 de novembro de 2017. Cria
o Grupo de Trabalho de Planejamento dos Parques Urbanos de Sdo Carlos (GTPU). Diario Ofi-
cial do Municipio de Sao Carlos, Sio Carlos, 30 de novembro de 2017b.

SCHENK, L. B. M.; LIMA, M. C. R B. O Método Cartografico no projeto da Arquitetura da
Paisagem. Risco - revista de pesquisa em arquitetura e urbanismo, So Carlos, v.17. n.2.
p.26-40, 2019.

SCHENK, L. B. M,; PERES, R. B. Os Sistemas de Espacos Livres nas transformag¢des contem-
poraneas da paisagem: politicas e projetos. Texto elaborado para o Grupo de Pesquisa Quadro
da Paisagem - QUAPA-SEL (Certificado pelo CNPq) - Nicleo de Pesquisa Sao Carlos. Sio Car-
los: IAU-USP/DCAm-UFSCar, 2019.

SCHENK, L. B. M,; PERES, R. B.; FANTIN, M. A. Sistema de espagos livres e sua relacio com
os agentes publicos e privados na produgio da forma urbana de Sao Carlos, SP In: MACEDO,
S. S., QUEIROGA, E. E, CAMPOS, A. C. M. de A. C., CUSTODIQO, V. (Org.) Quadro geral
da forma e do sistema de espagos livres das cidades brasileiras. Livro 2. Sdo Paulo: FAUUSE,
2018. p. 297-339.

SCHLEE, M. B.; NUNES, M. J.; REGO, A. Q.; RHEINGANTZ, B; DIAS, M. A.; TANGARL
V. R. Sistema de Espacos Livres nas Cidades Brasileiras - Um Debate conceitual. Paisagem Am-
biente: ensaios, Sao Paulo, n. 26, p. 225-247, 2009.

SOARES, E V; GREVE, B; SENDIN, E A.; BENZE, B. G.; DE CASTRO, A. P; REBELATTO.
J. R. Relacio entre alteracdes climaticas e fatores determinantes da mortalidade de idosos no
municipio de Sdo Carlos (SP) em um periodo de dez anos. Ciénc. satde coletiva, Rio de Janeiro,
v. 17, n. 1, p. 135-146, jan. 2012.

SHENKER, ]J. Cities after coronavirus: how Covid-19 could radically alter urban life. The
Guardian [internet]. Disponivel em: https://www.theguardian.com /world/2020/mar/26/life-af-
ter-coronavirus-pandemic-change-world. 2020.Acesso em: 30 mar. 2020.

SPIRN, A. W. O Jardim de Granito. Sdo Paulo: Edusp, 1995.

SPOSITO, M. E. B.; GOES, E. M. Espacos fechados e cidades: inseguranca urbana e fragmen-
tagdo socioespacial. Sdo Paulo: Editora Unesp, 2013.

TAYLOR, L.; HOCHULI, D. E Defining greenspace: Multiple uses across multiple disciplines.
Landscape and Urban Planning, v. 158, p. 25-38, 2017.

TCPA - TOWN AND COUNTRY PLANNING ASSOCIATION. Rising to the Climate Crisis
- A Guide for Local Authorities on Planning for Climate Change. London: TCPA — RTPL
Dec. 2018.

YOUNG, A. E; MARENGQO, J. A.; MARTINS COELHO, J. O.; SCOFIELD, G. B.; DE OLIVEI-
RA SILVA, C. C.; PRIETO, C. C. The role of nature-based solutions in disaster risk reduction:

22 de 24 Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article



Landscape planning and climate changes: a multidisciplinary approach in S&o Carlos (SP)

the decision maker’s perspectives on urban resilience in Sao Paulo state. International Journal
of Disaster Risk Reduction, v. 39, p. 201-219, 2019.

YU, Z.; GUO, X.; JORGENSEN, G.; VEJRE H. How can urban green spaces be planned for cli-
mate adaptation in subtropical cities? Ecological Indicators, v. 82, p. 152-162, nov. 2017.

ZHANG B,; XIE, G.; LI, N.; WANG, S. Effect of urban green space changes on the role of
rainwater runoff reduction in Beijing, China. Landscape and Urban Planning, v. 140, p. 8-16,

2015.

Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article 23 de 24



PERES and SCHENK

Renata Bovo Peres Submitted on:03/10/2019
M renataperes@ufscar.br Accepted on: 14/10/2020
Luciana Bongiovanni Martins Schenk

M lucianas@sc.usp.br

How to cite: PERES, R. B; SCHENK, L. B. M. Landscape planning and climate change:
a multidisciplinary approach in Sdo Carlos (SP). Ambiente & Sociedade. So Paulo, v.
24, p. 1-24, 2021.

24 de 24 Ambiente & Sociedade m Sao Paulo. Vol. 24, 2021 m Original Article



s AMBIENTE;,
$SOCIEDADE o%

N("la()

Landscape planning and climate change: a
multidisciplinary approach in Sao Carlos (SP)

Sao Paulo. Vol. 24, 2021
Artigo Original

Renata Bovo Peres
Luciana Bongiovanni Martins Schenk

Resumo: The articulations needed for an adaptation regarding climate
changes are also important in medium and small size cities, which re-
produce logics similar to those of metropoles. The aim here is to discuss
and share the experience of the Work group of the Urban Parks in the
medium-sized city of Sao Carlos, in the state of Sao Paulo, as an example
of the interaction between science and planning practice. The theore-
tical-methodological approach has a convergence point at landscaping
and the system of open spaces. The landscape planning and complex
cartography structure the method composed by: urban interpretations;
articulation with public policies; local perceptions; collective planning;
presentation and sharing of results. It is possible to conclude that the
construction of adaptative measures depend on the comprehension of
vulnerabilities in each context, the appreciation of public dimension,
the scientific and political integration, the inclusion of agents, the arti-
culation with other levels of governance and territory scales.

Palavras-chave: Urbanization; medium size cities; environment; free-
-space system.

Como citar: PERES, R. B; SCHENK, L. B. M. Planejamento da paisa-
gem e mudangas climaticas: uma abordagem multidisciplinar em Sao

Carlos (SP). Ambiente & Sociedade. Sio Paulo, v. 24, p. 1-24, 2021.

DOIL: http://dx.doi.org/10.1590/1809-4422a50c20190177r2vu2021L1AO

(< Todo o contetido deste periédico, exceto onde estd identificado, esté licenciado sob uma Licenga Creative Commons.


https://creativecommons.org/

s AMBIENTE;,
$SOCIEDADE o%

N("la()

Planificacion del paisaje y cambio climatico:
un enfoque multidisciplinar en Sao Carlos (SP)

Sao Paulo. Vol. 24, 2021

Avrticulo original

Renata Bovo Peres
Luciana Bongiovanni Martins Schenk

Resumen: Las articulaciones necesarias para la adaptacién al cambio
climatico, son también importantes en ciudades medianas, ya que res-
ponden a légicas semejantes a las metrdpolis. El objetivo es discutir un
ejemplo de interaccién entre ciencia y planeamiento en una ciudad
mediana, realizado por el grupo de trabajo de los Parques Urbanos en
Sdo Carlos, Sdo Paulo. La perspectiva tedrico metodolégica posee un
punto de convergencia entre el paisaje y los espacios libres, de esta for-
ma el planeamiento del paisaje y la cartografia compleja estructuran el
método, el cual estd compuesto por: lecturas urbanas, articulacién de
politicas puablicas, perspectivas locales, planeamiento colectivo, escena-
rios, instrumentos de planeamento y divulgacién de los resultados. La
construccién de medidas de adaptacién al cambio climético depende
de la comprensién de las vulnerabilidades, de la integracién cientifica y
politica, de la inclusién de agentes y de la articulacién con otros niveles
de gobernanza y escalas territoriales.

Palabras-clave: Urbanizacién, ciudades medianas, ambiente, sistema de
espacios libres.

Como citar: PERES, R. B.; SCHENK, L. B. M. Planificacién del paisaje
y cambio climético: un enfoque multidisciplinar en Sao Carlos (SP).

Ambiente & Sociedade. Sio Paulo, v. 24, p. 1-24, 2021.

DOI: http://dx.doi.org/10.1590/1809-4422as0c20190177r2vu2021L1AO

[D)sv-ne | Todo el contenido de esta revista, excepto dénde estd identificado, estd bajo una Licencia Creative Commons.


https://creativecommons.org/

	_Hlk63357940

