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Abstract

The purpose of this research was to identify the perception of climate change by the population
residing in the cities of Colider, Guaranta do Norte, Matupa and Peixoto de Azevedo, located in
the state of Mato Grosso. The application of a semi-structured questionnaire in 1,328 randomly
selected houses made it possible to confirm a generalized perception about the occurrence of
climate changes in the global and regional scales, evidenced in the behavior of precipitations and
temperatures. The population associates these changes with regional anthropic activities and
emphasizes health, water availability and loss of biodiversity as the main effects of these. The main
measures they propose to face these effects are aimed at the most recurrent problems in the region:
reforestation, halting deforestation and preventing rural fires.

Keywords: Climate changes; Anthropization; Affects; Adaptation.

Resumen
Esta investigacion buscé identificar la percepcion climatica de la poblacion residente en las cidades
mato-grossenses de Colider, Guaranta do Norte, Matupd y Peixoto de Azevedo. Fue aplicado un
cuestionario semiestruturado en 1.328 domicilios, seleccionados aleatoriamente. Los resultados
indican una percepcion generalizada sobre la ocurrencia de cambios climaticos globales y
alteraciones del clima regional, evidenciadas en el comportamiento de las precipitaciones y las
temperaturas. Las personas asocian esas alteraciones a las actividades antrdpicas regionales y
destacan a la salud, la disponibilidad de agua y la perdida de biodibersidad como sus principales
afectaciones. Las principales medidas que proponen para enfrentar esos efectos estan dirigidas a
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los problemas mas recurrentes en la region: reforestar, detener la deforestacion y evitar los
incendios rurales.
Palabras clave: Cambio climatico; Antropizacion; Afectaciones; Adaptacion.

Resumo

Esta pesquisa objetivou identificar a percepcao climatica da populagao residente nas cidades mato-
grossenses de Colider, Guaranta do Norte, Matupa e Peixoto de Azevedo. Para tanto foi aplicado
um questiondrio semiestruturado em 1.328 domicilios, selecionados aleatoriamente. Os resultados
indicam uma percepcao generalizada sobre a ocorréncia de mudancas climaticas globais e
alteragdes no clima regional, evidenciadas no comportamento das precipitagoes e as temperaturas.
As pessoas associam essas alteragdes as atividades antropicas regionais e destacam a saudde,
disponibilidade de agua e perda de biodiversidade como principais afetacdes das mesmas. As
principais medidas que propdem para enfrentar esses efeitos estdao dirigidas aos problemas mais
recorrentes na regido: reflorestar, deter o desmatamento e evitar as queimadas.

Palavras-chave: Mudangas climaticas; Antropizacao; Afetagoes; Adaptacao.

Introduction

Given that human perception derives from the human-nature interaction in the
process of spatial construction, its study is important to understanding human
behaviour (DAY, 1979). These studies also contribute to understanding people's
willingness to participate in strategies and actions to improv the rational
appropriation and use of natural resources (JIMENEZ, 2018).

Authors such as Mertz et al. (2009), Retamal; Rojas; Parra (2011) and Campos et
al. (2013) highlight the role of climate change risk perception studies to know the level
of information, understanding and awareness about the topic, which influences
people's reactivity; in oyher words, in developing social and environmental resilience.

Without disregarding that, in this perception, cultural issues (such as values,
attitudes and identity) influence the judgement of hazards and risks, as by Beck (2010);
Douglas e Wildavsky (2012) and Pedrini et al. (2016) pointed out. In addition, the
environment in which people live must be taken into account, since climate perception

derives from life experience; these experience forms a mental map about the pattern of
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variation of meteorological parameters in the region, as listed by Bursztyn and Eiro6
(2015) and Silva (2012).

Examples of changes in the standard behavior of meteorological parameters are
the increase of the planet's temperature by 1.2°C since the pre-industrial stage
(BANCO MUNDIAL, 2017), the fact that the decade 2002-2011 was the hottest ever
observed in Europe (CANTERO, 2015), and the increase in the average temperature in
Brazil of about 0.75°C at the end of the 20th century, compared to the annual average
for the period 1961-1990 (HAMADA; GONCALVES; GHINI, 2009). Therefore, changes
are occurring in the natural variability of the climate, understood as the fluctuation of
meteorological conditions in the short term, in relation to the climatological normals of
a given region (IPCC, 2014). These changes are manifested on a global scale in
precipitation and temperature patterns, as well as in the greater frequency of extreme
weather events (FLANNERY, 2007; MARENGO, 2007; SAENZ-ROMERO et. al., 2010,
apud GARCIA, 2017). These changes also reflect the vulnerability of the population
and ecosystems to the risk of disasters due to natural disasters (MARENGO;
TOMASELLA; NOBRE, 2010).

For the Amazon region, whose forest is essential for carbon storage
(OBERMAIER and ROSA, 2013) because it contains an amount equivalent to more
than 10 years of global emissions (CORDEIRO; SOUZA; MENDOZA, 2008), the
combined effect of global warming and local deforestation interferes with natural
climatic variability (alternating rainy and dry seasons).

Seasonal simulations for future climate scenarios in the Amazon (period 2071-
2100) point to negative precipitation anomalies and positive temperature anomalies
(AMBRIZZ], et. al., 2007; MARENGSO, et. al., 2007). W. Li and collaborators (2008) also
identified, for the last thirty years of the 20th century, a significant trend toward drier
conditions in the south of the Amazon region (a fact confirmed by MARENGO and
BETTS, 2011). At the same time, since the 1970s, the acceleration of the process of

occupation of the Amazon has increased the climate risk and may lead to its
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savannisation, which would have a significant impact on food production and water
and energy the supply (FRANCHINI and VIOLA, 2019).

Several studies in Brazil have attempted to understand the perception of
climate change as a subsidy for mitigation and adaptation strategies to face its effects.
For example, searches performed by Oliveira and Nunes (2007), Menezes; Oliveira; El-
Dier (2011), Limberger and Cecchin (2012), and Andrade; Silva; Souza (2014). In this
context, the current study sougth to identify the climate perception of residents in the
cities of Colider, Guaranta do Norte, Matupd, and Peixoto de Azevedo, belonging to
the State of Mato Grosso.

The study area corresponds to the urban boundaries of these towns, which are
the capitals of the same-named municipalities (Map 1) which forms part of the
Planning Region II-North — Alta Floresta, located in the southern section of the
Amazon Basin.

Map 1- Location of the cities studied and the municipalities they represent
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Source: Elaborated by Gonzalez (2019).
These municipalities emerged from the implementation of the federal
government's policies for occupying the Amazon, under which route BR-163 (Cuiaba-

Santarém) was created to facilitate the implementation of several colonization projects

(PANNUTIL 2002). Colider was the first municipality to be created, in 1979 (were later
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dismembered of it: Peixoto de Azevedo, Guaranta do Norte and Matupd). The most
important economic activities in all of them are: extractivism (vegetal and mineral),

livestock and agriculture (MATO GROSSO, 2017).
Methodological procedures

The research universe was made up of heads of households in the cities mentioned,
those who were selected on the basis that they are the capitals of the municipalities
which develop the main economic activities of the region: agriculture, livestock and
extractivism. The following selection criteria were adoted: (1) that at least 10% of the
neighbourhoods in each city studied were represented; (2) the person sampled was
one of the heads of the family; (3) that this responsible person is between 21 and 80
years og age (so that he can be considered a mature person, according to PEDRINI et.
al., 2016).

Therefore, the selection of the sample should include those responsible for
management of the residences, also given their age (each participant completed na
informed consent form for the use of his/her personal information and responses). At
the same time, the neighbourhoods in each town were randomly selected. Table 1
shows the demographics of the cities surveyed and the number of neighbourhoods
and households sampled in each oh them.

Table 1- Urban population and households sampled in the cities studied.

City Total Urban Total No. of sampled Houses
population | population | residences | neighborhoods sampled
Colider 30.766 25.014 9.927 5 408
Guaranta do Norte 32.216 23.940 9.397 4 380
Matupa 14.174 10.927 4.276 4 240
Peixoto de Azevedo 30.812 19.804 8.707 3 300

Source: Prepared using IBGE data (2015, apud MATO GROSSO, 2017).
The data collection to determine the perception of the heads of households was
carried out by means of a semi-structured questionnaire (which went through the

testing, review and validation phases), prepared on the basis of authors such as Whyte
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(1977, apud ABREU and ZANELLA, 2015); Menezes; Oliveira; El-Dier (2011), and
Lindoso; Eir6; Rocha (2013).

The questionnaire was organized in blocks with questions aimed at knowing;:
(1) the profile of the people sampled, their period of residence in the municipality and
in their private domicile; (2) the perception of climate change and its incidence in the
region; and (3) the perception of the contribution of human activities in the region to
generate climate change, the social and economic sectors that may be most affected in
the future and the actions required to mitigate (or adapt) to the effects of climate
change.

Climate perception information from the application of the questionnaire was
compared to the precipitation and temperature records from the Gleba Celeste
Weather Station (situated withing the study area), covering the periods 1978-1987 and
2009-2018. All data was processed in Excel spreadsheets for graphics and statistical
analysis.

Profile of the surveyed population

The distribution by gender and age group (Table 2) shows that, in general, there

is a relative balance between men and women in the sampled population

Table 2- Distribution by gender and age group of the people sampled

Gender Age distribution in years (% of population
City composition (%) sampled)
Masc. Fem. 21-30 31-40 41-50 | 51-60 | 61-70 | 71-80
Colider 52,58 47,42 2,52 20,71 2298 | 23,73 | 19,70 | 10,35
Guaranta do Norte 40,37 59,62 1565 | 28,91 26,79 | 18,30 | 822 2,12
Matupa 43,75 56,25 8,75 27,91 17,50 | 26,25 | 12,08 | 7,50
Peixoto de Azevedo 49,0 51,0 23,23 | 29,29 15,15 | 13,13 | 10,10 | 9,09

Source: Field research survey (2019).

As for the distribution of age groups, Table 2 shows that 79.6% of the sampled
people are aged between 31 and 70 years, which indicates that they are mature
subjects (a requirement established in this research, as explained above). In terms of
their level of education, the same is low: most say they did not finish their elementar

education (Chart 1).
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Chart 1- Level of education of the people sampled (in % of responses).
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Source: field research, 2019

However, the fact that few people participate in higher education can be
explained both by the financial difficulties of accessing distance education courses
offered by private establishments, as well as by the problems of access to public higher
education offered at the Colider campus of the University of the State of Mato Grosso
(UNEMAT). These access difficulties may also be associated with the significant
difference between those who have completed high school and those who have
completed higher education, as shown in Chart 1. This result differs from that found
in other studies, such as Bursztyn and Eir6 (2015) and Souza and Castro (2017).

Regarding the length of residence in the current municipality, the responses of

the people sampled show notable differences (Table 3).

Table 3: Residence time of the persons sampled in the current municipality (in % of
respondents).

Period City

Colider | Guaranta do Norte | Matupa Peixoto de Azevedo
1973-1984 50,2 5,08 3,84 37,5
1985-1996 28,7 36,9 33,05 39,0
1997-2017 21,1 58,02 63,1 23,5

Source: Field research data (2019).
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ote that the highest percentage of older residents is found in Colider (whose
territory was delimited by colonizing Lider in 1973), followed by Peixoto de Azevedo
(apparently due to of the role that mining has played as a fundamental economic
activity in this municipality since its inception until now). At the same time, Table 3
shows that many people arrived in the municipalities of Guaranta do Norte and
Matupa between 1997 and 2017, which can be explained by the rapid expansion of
their economic activities during this period.

However, in all these cities, the residence time in the current household of the
sampled persons exceeds 10 years (79,2% of the sample in Colider; 67,2% in Guaranta
do Norte; 61,7% in Matupa, and 64,3% in Peixoto de Azevedo); this fact confers a
greater degree of confidence in the answers given about climate perception,
considering that the time of residence is an important factor in the formation of the

identity with the place (MARANDOLA JUNIOR; MODESTO, 2012).
The population's perception about the climate changes

With respect to the perception of the occurrence (or not) of global climate
change, it is important because the vast majority of people surveyed responded in the
affirmative: 93,6% in Colider; 90,9% in Guaranta do Norte; 93,8% in Matupd, and
91,7% in Peixoto de Azevedo. Researche conducted in Brazil (e. g., PIRES et. al., 2014;
BURSZTYN and EIRO, 2015) obtained similar results. The same happened with the
researches of Aicén and Goic (2011) in Chile, Olmos-Martinez; Gonzélez-Avila;
Contreras-Loera (2013) in Mexico, and Martin; Lopez; Iglesias (2017) in Spain.

To analyze the possible relevance between gender and education in the
distribution of perception, the responses were crossed with these variables. The
outcomes indicates that the influence of gender is not relevant to the perception of
climate change in the cities studied. However, the level of education proved to be
relevant because all those with a secondary or higher education replied in the

affirmative (they represent between 50 and 66% of affirmative answers in all cities).
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Considering that the media transpose the scientific representation of climate
change into the common culture (JODELET, 1986) people were asked what media they
used to get information on the topic. The answers indicate that the main factor
responsible for the homogeneity of perception found in this research is television (the
most important information channel in Brazil, according to OLIVEIRA and NUNES,
2007), and the internet was also highlighted out in the cities of Colider, Guaranta do
Norte e Peixoto de Azevedo, principally (Chart 2).

Chart 2- Sources of information on climate change (in % of responses-2019)
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Source: Field research data (2019).

Television is also the main source of information on the topic in the world,
according to Jiménez (2018). In the case of the Internet, radio and printed newspapers,
the study carried out by Mello et al. (2012, apud MATOS, 2018) also identified these
media as the most important for receiving information about climate and
environmental changes.

However, the role attributed to family and friends is interesting, which is

apparently due to the incidence of regional environmental issues in the lives of the
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people residing in the north of Mato Grosso (which could also explain the treatment of
the subject by the churches, shown in the Chart 2).

When asked if they have noticed any change in the region's climate over the last
tew decades, the vast majority of people sampled responded in the affirmative: 86,0%
in Colider; 85,3% in Guaranta do Norte; 93,3% in Matupd, and 83,3% in Peixoto de
Azevedo.

In order to identify the forms of manifestation of these climate changes, people
were asked if they perceive changes: in the volume and intensity of rainfall and its
seasonal behavior, as well as in temperatures. According to the answers provided
(Chart 3), most people have noticed changes in rainfall patterns in recent decades,
which are manifested both in the reduction of its volume (“in the rainy season it rains
less”) and in its intensity (“the rains today are weaker”).

Chart 3- Perception of changes in the regional climate (in % of responses-2019).
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Source: Field research data (2019).

At the same time, over 75% of the sample, in all cities, noticed a delay in the
arrival of the rains. Similar results have been obtained by other researchers, such as

Menezes; Oliveira; El-Dier (2011), Martinez et al. (2017), and Souza and Castro (2017).
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In the study of these last authors, 96.77% of persons say that the longest period
currently is the drought.

To confirm the authenticity of precipitation perception, the records of the Gleba
Celeste Weather Station surveys wew analyzed for two periods: 1978-1987 and 2009-
2018. The result is a 17.06% decrease in precipitation volume between these two
periods: from 2.87,31 mm to 1.731,17 mm.

Regarding the perception of temperatures, most recognized that changes have
occurred in recent decades, because currently "the whole year is warmer compared to
the past". The records from the aforementioned meteorological station show increases
in annual temperatures in the period 2009-2018: average maximum (2.68°C), average
minimum (1.48°C), average (2.1°C) and the thermal amplitude (1.21°C).

It should be noted that the influence of demographic variables (such as gender
and education) was not observed in the perception of regional climate change and its
causes, which could be explained by the fact that such changes are part of the life
experience of the population residing in the region. Aicén and Goic (2011) and Garcia
(2017) also identified the perception of changes in temperature and precipitation by
local populations in Latin America, which affected their activities (especially
agricultural).

Concerning the following question: Can human transformations in nature cause
climate change? again the vast majority of people responded in the affirmative: 88,9%
in Colider; 90,3% in Guaranta do Norte; 83,8% in Matupd, and 89,0%, in Peixoto de
Azevedo. When asked about which specific human activities are contributing to the
occurrence of such changes in the region, they first reported deforestation and rural
fires in the first place, followed by mechanized agriculture (expressive in the
municipality of Matupd) and gold mining (still remarkable in Peixoto de Azevedo)
(Chart 4). Note the current perception of hydroelectric power plant construction at

Colider, where a UHE was recently built on the Teles Pires River.

Geopauta, Vitéria da Conquista ISSN: 2594-5033, V. 5, n.3, 2021, e9234

This is an open access article under the Creative Commons license of CC BY




Climate perception in Mato Grosso amazonian cities, Brazil

GONZALEZ, A. Z.D.; OLIVEIRA, J.A.de

Chart 4- Perception about the main human activities that contribute to climate change
(in % of responses-2019).
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Source: Field research data (2019).

This result reaffirms the regional problem of nature degradation found in
researches such as Lacerda et al. (1999), Souza et al. (2008) and Neto and Carmo (2018).
Pinheiro; Cavalcanti; Barros (2018) also found a link between climate change and
traditional environmental problems such as: the lack of conservation of the
environment (expressed in this study on deforestation and rural fires) and pollution
(expressed in both pesticide use and urban pollution). When this information was
cross-referenced with the level of education, it was found that all people with high
school or higher education replied in the affirmative (more than 50% of yes responses
were received in all cities).

Another question sought to identify the perception of the sectors and activities
that could be most affected by climate change. The answers (Chart 5) show concerns
about negative impacts on human health and drinking water supply (effect of
perceived climate change) as well as on the region's biodiversity (effect of their

experiences on deforestation, rural fires and expansion of livestock and agriculture).
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Chart 5- Perception of potential regional impacts of climate change (in % of
responses).
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Studies such as Ishaya e Abaje (2008), Mesquita; Wittman; Mota (2016) e
Martinez et al. (2017) also revealed people's concerns about the adverse impacts of
climate change (on biodiversity, health and the economy) that could jeopardize the
future availability of water and food.

In a second group of responses, the concern is linked to the arrival of inputs
(supply) and housing infrastructure (effects of extreme weather events that are part of
the residents' life experience). Note the little concern about reducing hydroelectricity
generation (even people are concerned about the potential lack of water, which could
affect them “...due to the lack of energy supply in the country, linked [... to] the
unavailability of water for energy generation" according to PBMC, 2016, p. 4). In other
words, relying on hydroelectricity creates climate-related energy insecurity (CAF,
2014).

Finally, respondents were asked to suggest actions to address the effects of

climate change. The responses (Chart 6) indicate that the proposals are essentially
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aimed at the most recurrent problems in the region: reforestation, stopping
deforestation and preventing rural fires.

Chart 6- Mitigation and adaptation measures proposed in view of the effects of climate
change (in % of responses).
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deforestation; 5- Environmental recovery of rivers and springs; 6- Decrease pollution; 7- Prevent rural
fires; 8- Do not build hydroelectric power plants (UHEs); 9- Changes in livestock management; 10- Soil
correction; 11- Changing customs and culture in general; 12- Decrease ecological aggressiveness; 13- It's
too late. Source: Field research data (2019).

Concern with pollution is evident in Peixoto de Azevedo, which is explained by
the effects of mining activity on the banks of the homonymous river, identified in the
research developed by Souza et al. (2008). It should be noted that not building
hydroelectric power stations as an expression of an energy paradigm shift was the
seventh option (different from that found by PINHEIRO; CAVALCANTI; BARROS,
2018, where it was the second most cited mitigation solution by the sampled people).

It should be noted that, although recognizing changes in the regional climate,
few people propose measures that could constitute individual contributions (like de
modification of customs and cultural models, or the reduction of ecological
aggression). If, as Guiddens (2011) has argue, most people are not willing to change

their way of life to reverse the global warming causing climate change, then it would
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be necessary to create what Iwama et al. (2016) call it "risk prevention culture". For
Bérubé (2010), one of the possible causes of people's lack of involvement in the fight
against global warming is the belief that the individual contribution is of little
importance.

It was found that subjects with a higher level of education have more clarity in
relation to the proposed mitigation and adaptation measures (a fact also confirmed by
BURSZTYN and EIRO, 2015). Finally, some people responded that it is “too late”, a
perception that was also found in the Research of Hansen et al. (2007, apud MEIRA-
CARTEA and ARTO-BLANCO, 2014), which revealed a perception of the

irreversibility of the changes in progress.

Final Considerations

This research evidenced a generalized perception about the occurrence of global
climate change among people residing in the cities studied, as well as on changes in
climatic conditions in the region during the last decades, evidenced in the behavior of
precipitation and temperatures. In the regional context, people link these changes to
the transformations of nature through activities such as: extractivism, deforestation,
rural fires and mechanized agriculture. They also realize that the biggest impacts of
climate change could occur in health, the supply drinking water supply and
biodiversity. The measures they propose to address its effects are aimed at the most
recurrent problems in the region: reforestation, stopping deforestation and preventing
fires.

The information obtained about climate perception could contribute to design
and implement public policies that support future mitigation and adaptation
strategies to address the impacts of climate change in the region.
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