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RESUMO

As mudancas climaticas, fendmeno global que tem produzido sérias consequéncias
aos ecossistemas, vém afetando em larga escala a natureza e as populacdes
humanas que vivem e dependem dos seus bens e servi¢os, e as areas costeiras por
estarem mais expostas os efeitos desse fendmeno vém sendo impactadas a taxas
sem precedentes. A diminuicdo nos beneficios prestados por essas areas afeta
diretamente o modo de vida das populagdes humanas ali estabelecidas, as quais
construiram uma relacao de dependéncia com a natureza e seus recursos. A Reserva
Extrativista Marinha de Soure, localizada na costa da Amazonia Oriental, caracteriza-
se por compreender uma area composta por trés comunidades tradicionais que
apresentam um modo de vida pautado na relacdo sustentavel e de subsisténcia com
a natureza. Apesar de inseridas em uma Unidade de Conservacao e apresentarem
praticas sustentaveis, os efeitos das mudancas climaticas podem figurar sérias
ameacas. Neste contexto, este trabalho, que se caracteriza como uma pesquisa
interdisciplinar, levantou percep¢cfes sobre as mudancas climaticas e buscou
compreender a luz dessas percepc¢des, como 0s moradores associam alteragdes no
fluxo de bens e servicos ecossistémicos costeiros a este fendbmeno. As percepcdes
levantas revelam o alto nivel de concordancia para a ocorréncia das mudancas
climéaticas. Embora as comunidades apresentem praticas sustentaveis de uso e
manejo com dos recursos, as percepcdes apontam que os efeitos globais das
mudancas climéaticas podem ser sentidos em escala local, afetando a provisdo dos
recursos da natureza. As percepcdes sdo moldadas, pela idade, tempo de residéncia
e pelo grau de dependéncia dos bens e servicos do ecossistema costeiro, resultando
gue as pessoas com a idade mais avancada, residentes a mais tempos nas
comunidades, com maior dependéncia dos recursos, sdo as que apresentam as
maiores percepcdes. Essas variaveis que explicam os niveis de percepgdes
encontrados, reforcam que sua construcao possui base nos saberes tradicionais, 0s
guais sao fruto da intensa relacdo da natureza e seus recursos, resguardando a
histéria, a cultura e identidade dos povos locais.

Palavras-chave: comunidades costeiras; percepgbes climéticas; servicos

ecossistémicos; Amazonia.



ABSTRATC

Climate change, a global phenomenon with serious consequences for ecosystems, is
affecting nature and the human populations that live in it and depend on its goods and
services on a large scale, and coastal areas, being more exposed to the effects of this
phenomenon, have been affected to an unprecedented extent. The reduction in the
services provided by these areas has a direct impact on the way of life of the human
populations living there, who have established a relationship of dependence on nature
and its resources. The Marine Extractive Reserve of Soure, located on the coast of the
Eastern Amazon, is characterized by the fact that it encompasses an area composed
of three traditional communities whose way of life is based on a sustainable and
subsistence relationship with nature. Despite its location in a protected area and its
sustainable practices, the effects of climate change may pose serious threats. In this
context, this work, which is characterized as interdisciplinary research, raised
perceptions about climate change and sought to understand, in the light of these
perceptions, how residents associate changes in the flow of goods and services from
coastal ecosystems with this phenomenon. The raised perceptions reveal the high
level of agreement for the occurrence of climate change. Although the communities
demonstrate sustainable practices in resource use and management, the perceptions
indicate that the global impacts of climate change can be felt at the local level and
affect the provision of natural resources. High perceptions are shaped by age, length
of residence, and degree of dependence on the goods and services of the coastal
ecosystem, indicating that people who are older, live longer in one of the communities,
and consequently have greater dependence on the resources, are the ones with the
highest perceptions. These variables, which explain the high perceptions found,
reinforce that the construction of these perceptions is based on traditional knowledge,
which is the result of an intense relationship with nature and its resources,
safeguarding the history, culture and identity of local peoples.

Keywords: coastal communities; climate perceptions; ecosystem services; Amazon.
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CAPITULO 1 REFERENCIAL TEORICO

1.1 Mudancas Climaticas em areas costeiras e alteracdes no bem-estar

A mudanca climdtica € uma mudanca no estado do clima que pode ser
identificada por alteracdes na média e/ou na variabilidade de suas propriedades e que
persiste por um periodo prolongado, tipicamente décadas ou mais. Tal mudanca pode
ser devida a processos naturais ou antrépicos, como modula¢cdes dos ciclos solares,
erupcdes vulcanicas e alteragbes antropogénicas persistentes na composi¢do da
atmosfera ou no uso da terra (IPCC, 2014). De acordo com o Painel
Intergovernamental de Mudancas Climaticas, as atividades humanas (por exemplo,
gueima de combustiveis fosseis e desmatamento) aumentaram consideravelmente os
gases de efeito estufa na atmosfera terrestre, os quais estao diretamente ligados ao
aumento da temperatura média global (IPCC, 2014).

Apesar de grande parte dos efeitos dessas mudancas estarem previstas para
o futuro, alguns ja estdo sendo sentidos mundialmente e os ambientes costeiros estdo
entre as areas mais afetadas do planeta, pois inundacbes e erosdes vém O0s
impactando severamente (Mehvar et al., 2019), o que pode levar ao seu
desaparecimento, dada a vulnerabilidade dessas areas (Ferro-Azcona et al., 2019).
As zonas costeiras de baixa elevacdo na América Central e do Sul estdo cada vez
mais expostas aos efeitos de riscos relacionados ao clima, devido, particularmente,
aos fendbmenos de elevagédo do nivel do mar, El Nifio — Oscilacdo do Sul (ENSO) e
tempestades (Villamizar et al., 2017). Estudos como os de Gabler et al. (2017), Feher
et al. (2017) e Osland et al. (2017) reiteram que as mudancas nos regimes de
temperatura minima e precipitacdo estdo entre os fatores climaticos que mais irdo
afetar ecossistemas costeiros no futuro.

Estudos realizados para a Amazo6nia tém registrado aumentos consideraveis
na temperatura média do ar, ao longo de 30 anos, como € o caso dos trabalhos de
Almeida et al. ( 2016), o qual mostra que de 1973 a 2013 esse aumento foi de 0,6 °C;
Jiménez-Mufioz et al. (2016) que detectaram um aquecimento de 0,5 °C, a partir de
1980, e Gloor et al. (2015) que registraram um aumento de 0,7 °C. O trabalho de
Souto, Beltrdo e Oliveira (2019) avaliou secas meteoroldgicas por detec¢ao remota no
Marajé. Além disso, o estudo indicou que a regido norte do arquipélago, onde esta
localizado o municipio de Soure, sofreu com a impactante reducédo nos indices de

valores totais pluviométricos anuais (PRCTOT), maiores numeros de dias
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consecutivos com chuva (CWD) e menores numeros de dias consecutivos sem chuva
(CDD), apresentando maiores taxas para 0os anos de 2015 e 2016. Nesse mesmo
contexto, o trabalho de Oliveira et al. (2020) revela que alteragcdes nos padroes
climatolégicos como o0 aumento da temperatura e reducdo da umidade relativa foram
observados de 1998 a 2016 em cinco municipios paraenses, incluindo Soure,
localizado na costa da Ilha do Maraj6. Os autores relatam que tais alteracdes seguem
um padrdo em todos 0s municipios analisadas, inferindo que sua causa pode estar
relacionada a um processo em larga escala (global).

Eventos climaticos extremos podem comprometer as populagbes que se
estabeleceram em areas costeiras (Baills; Garcin; Bulteau, 2020), haja vista que os
danos ambientais podem levar a uma diminui¢do dos servigos prestados por esses
ambientes (Mehvar et al., 2019). Diversos estudos tém sido realizados nessas regioes
e revelam que as comunidades costeiras percebem as mudancas climaticas como
uma ameaca para sua permanéncia e sobrevivéncia nesses locais (Carson et al.,
2016; Wdowinski et al., 2016; Dongeren et al., 2018; Gibbs, 2019).

Devido o crescente efeito dessas mudancas, as populagbes costeiras tém
sofrido com a diminuicdo no fluxo de beneficios que proporcionam bem-estar. Neste
contexto, o bem-estar inclui componentes materiais, como: salde, meios de
subsisténcia e qualidade ambiental, além dos componentes afetivos ou emocionais,
como significado, propdsito, identidade, senso de controle e conexdes sociais
(Ruggeri et al., 2020; TAY; Diener, 2011). Essa perda de bem-estar, também, inclui o
interrompimento das relagcdes de longa data entre os seres humanos e 0 meio
ambiente e os significados, identidades e visbes de mundo que surgem dessas
relagbes (Cosgrove, 1984; Crate, 2009; Cunsolo; Ellis, 2018; Jurt et al., 2015).

Diante desse cenario, as pessoas podem ter que reavaliar suas visdes de
mundo e tradi¢gbes (Crate; Nuttall, 2016) e renegociar identidades sociais e individuais,
0 que pode ser desconfortavel e angustiante (Greider; Garkovich 1994). O bem-estar
também pode ser afetado pela perda do patrimdnio cultural e natural importante para
0 senso de identidade, significado na vida e conexdo com o lugar das pessoas (Bieling
etal., 2014; Wu, 2013).

Diante dessas consideracdes, entende-se que as mudancas climaticas
compBem um cenario ameagador para as populacdes costeiras, ndo somente do
ponto de vista material e da paisagem, mas podendo, também, afetar o modo de vida,

a cultura e os valores que compdem o sentimento de pertencimento e bem-estar. Por
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isso avaliar como as comunidades compreendem tais mudancas € essencial para
direcionar iniciativas locais de adaptacdo e enfrentamento dessas mudancas.
Segundo Carlton e Jacobson (2013) os estudos de percepcdo de comunidades
costeiras sobre mudancas climaticas podem oferecer uma visao importante sobre as
ameacas nesses ambientes, ao passo que ajudam na compreensao de fatores que

podem esclarecer como essas percepc¢des sao moldadas.

1.2 Percepcado Ambiental das mudancas climéaticas em areas costeiras

A percepcdo ambiental € um processo de interpretacdo do individuo com o
ambiente, o qual da-se por meio de mecanismos perceptivos e cognitivos (Dutra;
Higuchi, 2018). Para a neurociéncia 0s mecanismos perceptivos sao dirigidos por
estimulos externos, captados através dos cinco sentidos (Ribas et al., 2010). Dentro
da oOtica socioambiental os aspectos cognitivos sdo moldadas a partir das
caracteristicas e vivenciais socioculturais (Dutra; Higuchi, 2018). Neste sentido, a
percepcdo ambiental demonstra as relacdes estabelecidas entre ser humano e o
meio, destacando suas expectativas, julgamentos e condutas (Doria et al., 2019). Orsi
et al. (2015) reiteream que a percepcao ambiental consiste na forma como o ser
humano vé o ambiente e como compreende as leis que o regem; esse ver é resultante
de conhecimentos, experiéncias, crencas, emocoes, cultura e acdes, traduzindo-se
em vivéncias. E inerente a cada pessoa, a partir de como percebe, reage e responde
de forma diferente tanto as relacdes interpessoais quanto as acdes sobre o meio
(Rodrigues et al., 2012).

As percepcOes das pessoas variam de acordo com os valores e experiéncias
individuais que adquiriram ao longo de suas vidas, o que, por sua vez, influenciara
suas acbes (Takakura et al., 2020). Por exemplo, pescadores, agricultores,
empresarios e turistas podem ter diferentes visdes quanto ao uso da regiao costeira;
assim, qualquer analise de possiveis solucdes para os problemas ambientais, deve
considerar o comportamento do ser humano (Barradas; Ghilardi-Lopes, 2020).
Considerando que a reacao dos individuos parte de sua interpretacdo de determinado
evento (Almeida; Scatena; Luz, 2017), compreender as percep¢des ambientais de
populacbes costeiras e os fatores que as influenciam pode oferecer uma visao
importante para comunicadores sobre ameacas no ambiente costeiro, a0 mesmo
tempo que ajuda a esclarecer as influéncias nas percepcdes gerais sobre 0s riscos

relacionados ao clima (Carlton; Jacobson, 2013).
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Para a compreensédo da percepcdo das mudancas climéaticas a aplicacédo de
guestionarios tem sido amplamente utilizada em diversos trabalhos. Rakib et al. (2019)
fizeram uso de questionario estruturado para levantar percep¢des sobre o risco das
mudancas climaticas em éareas costeiras no sudoeste de Bangladesh. Luis et al.
(2018), usaram questionarios estruturadas na escala de Likert de 5 pontos para avaliar
a percepcéo sobre os perigos das mudancas climaticas em 33 paises da Ameérica,
Eurésia, Oceania e Africa do Sul. E para levantar percep¢des de comunidades na
Amazonia, Funatsu et al. (2019) valeram-se do uso de questionarios composto por
questbes abertas e fechadas.

Para entender melhor os fatores relacionados a percepcdo das mudancas
climéticas, diversos estudos tém considerado a hip6tese de variaveis preditoras. O
trabalho de Rothermich et al. (2021) mostrou que o sexo e a idade estao positivamente
relacionados com a tomada de atitude frente as mudancgas climaticas. A pesquisa de
Carlton e Jacobson (2013) revelou que as percepgdes dos inquiridos sdo moldadas
pelas crencas e fatores como sexo, idade, status econémicos e posicionamento
politico. E o trabalho de Goeldner-Gianella et al. (2019) apontou que pessoas com
maior idade e moradias mais afastadas dos centros urbanos apresentam mecanismos
de percepcao de risco mais sensiveis.

A partir dessas consideracfes, compreende-se que a pesquisa cientifica pode
ajudar a capturar como as populacdes percebem, interpretam e entendem 0s riscos
costeiros locais no contexto das mudancas climéaticas, bem como os fatores
relacionados a esses conhecimentos (Goeldner-Gianella et al., 2019). Assim, o estudo
das percepcbes € importante como suporte para a andlise de risco e para a
preparacao da resposta publica aos perigos (Rudiak-Gould, 2014). Pode, também,
ajudar na comunicacédo de informacfbes de ameacas locais entre a populacéo, os
especialistas técnicos e os formuladores de politicas (Funatsu et al., 2019). Para
desenvolver uma sociedade resiliente as mudancas climaticas, o compartilhamento
de informacdes sobre padrdes de percepcdes e os fatores que afetam a formacao de
percepcdes entre as partes interessadas € uma abordagem importante (Takakura et
al., 2020). Um melhor conhecimento das formas como os diferentes grupos
socioculturais percebem as mudancas climaticas é crucial para a implementacéo
eficaz das politicas climaticas (Ruiz; Faria; Neumann, 2020).

Ademais, ao se estudar a percepcao de populacdes sobre os riscos causados

pelas mudancas climaticas no ambiente costeiro, é importante, também, se considerar
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as alteracdes ocasionadas por esse fendmeno no fluxo de beneficios da natureza.
Nesse cenario, contemplar as percepcdes sobre o0s servicos ecossistémicos e
alteracbes em sua provisdo, € extremamente importante, pois, segundo Queiroz et al.
(2017) a dimenséao sociocultural dos servicos ecossistémicos deve ser levada em
consideracao pelos formuladores de politicas como um critério indispensavel para

enfrentar os principais desafios na conservacao dos ecossistemas costeiros.

1.3 Percepcéo dos Servicos ecossistémicos e alteracdes no fluxo de beneficios
no contexto das mudancas climaticas

Os Servicos Ecossistémicos (SE) sao definidos como os beneficios diretos e
indiretos que o homem obtém a partir dos ecossistemas para satisfazer suas
necessidades, ou que contribuam para melhorar seu bem-estar (Costanza et al., 1997,
De Groot et al., 2002). De acordo com a Avaliagdo Ecossistémica do Milénio (MEA,
2005), esses servigos podem ser categorizados em: servigos de provisdo, servigos de
regulacédo, servicos culturais e servigcos de suporte. Os servicos de provisao incluem
0s produtos que sao obtidos diretamente dos ecossistemas, tais como: alimentos,
fibras, madeira para combustivel e outros materiais que servem como fonte de
energia, recursos genéticos, produtos bioquimicos, medicinais e farmacéuticos
(Andrade; Resende, 2013). Os servicos de regulacdo compdem processos de
regulacdo dos ecossistemas, como por exemplo o servico de regulacao de gés, que
por meio dos gases Oz e CO2 regulam a composicdo quimica da atmosfera para a
manutencao da vida na biosfera (Costanza et al., 2017).

Os SE culturais sdo os beneficios ndo materiais que as pessoas obtém dos
ecossistemas através de enriquecimento espiritual, desenvolvimento cognitivo,
reflexdo, recreacdo e experiéncias estéticas (Sanna; Eja, 2017). Estes séao
considerados dificeis de serem operacionalizados devido sua intangibilidade (Milcu et
al., 2013; Obeng; Aguilar, 2018). Os servicos de suporte sado responsaveis pela
producdo dos outros servicos ecossistémicos, estes se diferenciam das demais
categorias na medida em que seus impactos sobre o homem séao indiretos e/ou
ocorrem no longo prazo. Como exemplos, pode-se citar a produgdo primaria,
producdo de oxigénio atmosférico, formacdo e retencdo de solo, ciclagem de
nutrientes, ciclagem da agua e provisdo de habitat (Andrade; Romeiro, 2011).

Diante da importancia dos SEs, a politica internacional tem criado estratégias

gue visam garantir o bem-estar humano e a sustentabilidade do planeta, seja através
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do desenvolvimento sustentavel da sociedade ou da conservagdo da biodiversidade
(Geijzendorffer et al., 2017; Hicks et al., 2016). Discussdes dentro dessa o6tica vém
ganhando forga, em decorréncia dos impactos ambientais ocasionados pelo aumento
da demanda dos recursos naturais, processo que acaba provocando danos aos
ecossistemas na forma de diminuicdo desses ativos, comprometendo o fluxo de
servigcos para as geracoes futuras (Silveira et al., 2013).

Além da acao antrdpica figurar entre as principais ameacas na reducao do fluxo
de SEs, as mudancas climaticas desencadeiam fenbmenos que alteram 0s processos
ecologicos (Zarrineh; Abbaspour; Holzkamper, 2020). Tais alteragbes podem
ocasionar o desequilibrio nos ecossistemas alterando sua estrutura e funcionamento,
comprometendo, desta forma, o fluxo futuro de SEs (Diaz et al., 2019; Weiskopf et al.,
2020). Portanto, os impactos das mudancas climaticas nos ecossistemas afetam a
disponibilidade e a entrega de seus servigos, incluindo mudancas no fornecimento dos
servigos de provisao, regulagéo, suporte e culturais (Weiskopf et al., 2020).

Como o bem-estar humano é dependente dos SE, tem crescido o interesse
académico nessa area de estudo, mas a énfase tem sido principalmente nos aspectos
biofisicos e econémicos. No entanto, os estudos sociais podem fornecer novos
insights sobre a valoragcédo de SEs, bem como sobre a opinido publica e o clima politico
no que diz respeito a degradacdo ou gestao de ecossistemas (Vihervaara; Ronka;
Walls, 2010). O valor dos SEs pode ser compreendido a partir de trés dominios:
ecoldgico, sociocultural e econémico (De Groot et al., 2010). Enquanto os valores
econbmicos e ecoldgicos de um determinado SE podem ser quantificados mais ou
menos diretamente (Bianchi et al., 2018), os valores socioculturais sao atribuidos com
base nas percepcdes sociais, preferéncias, demandas e as qualidades percebidas de
ecossistemas naturais como fonte geradora do bem-estar humano (Bryan et al., 2010;
Van Riper et al., 2012; Lima; Bastos, 2019).

Uma forma de compreender os valores socioculturais é entender as
percepcdes das partes interessadas sobre os SE e seus beneficios (Iniesta-Arandia
et al.,, 2014; Rodriguez-Caballero et al.,, 2018), considerando fatores sociais,
demograficos e econdbmicos (Moutouama et al., 2019; Lima; Bastos, 2019).
Compreendendo a importancia das percepcdes sociais nos estudos de avalicdo dos
servigos ecossistémicos, Mara et al. (2020) exploraram em seu trabalho a ligacdo
entre as decisbes de manejo de agricultores e suas caracteristicas demogréficas e

percepcdes dos SEs, e concluiram que caracteristicas demograficas e sentimento de
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pertencimento local contribuiram para as altas percep¢gbes encontradas. De
semelhante modo, Rodriguez-Morales et al. (2020) valeram-se do estudo de
percepcdo ambiental para destacar e valorizar 0s servicos ecossistémicos em
florestas, concluindo que pessoas com maior contato e vivéncia nessas areas
apresentaram maior percepgao.

A partir dessas exposicdes torna-se clara a importancia das percepcdes dos
comunitérios sobre os SEs prestados por areas de interesse ambiental, dentro do
contexto das mudancas climaticas, pois, além de mostrar como as pessoas veem e
compreendem os beneficios proporcionados pela natureza, Moutouama et al. (2019)
destacam que essa compreensdo € importante para projetar informacdes ambientais

eficazes e campanhas de educacao mais pontuais.

1.4 A Reserva Extrativista Marinha de Soure

A Reserva Extrativista Marinha de Soure — Resexmar Soure (figura 1) € uma
Unidade de Conservacao (UC) Federal, criada a partir do decreto s/n de 22 de
novembro de 2001 com o objetivo de assegurar a sobrevivéncia dos extrativistas
locais e a sustentabilidade dos ecossistemas (Lobato et al., 2014). Esta reserva foi a
primeira criada, no estado do Parda, dentro da categoria: “Resex” (Oliveira, 2012;
Cardoso, 2014). A mesma esta localizada a leste do municipio de Soure e abrange
uma area com cerca de 27.463,58 ha (CNUC/MMA, 2014).
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Figura 1 - Localizacdo da Reserva Extrativista Marinha de Soure, Para.

ES_CALA B America do Sul [] Area de Agricultura
1:1000 I Amazonia Brasileira [T Pasto com Manejo
DATUM [ Area de Integragdo do Marajé [[_] Ocupagdo em Area de Floresta
SIRGAS 2000 B Area da RESEX B Silvicultura

PROJECAD e Comunidades / Vilas B Vegetac3o Florestal

UTM 225 Uso e Cobertura da Terra (X3 Vegetagdo de Pastagem
A e Il Ocupacdo em Area Rural
FONTE: IBGE 2022 Area Artificial [ Corpo D'4gua Continental

Fonte: AUTOR.

A Resexmar Soure trata-se de uma UC de uso sustentavel, concedida as
populacdes tradicionais extrativistas. Seu contexto de criacdo parte da luta dos
extrativistas locais, em 1996, por meio da Associacdo dos Caranguejeiros de Soure
(ACS), que lutavam contra a superexploragdo dos recursos pesqueiros por pessoas
gue migravam de outras regides do Marajo para competir com a populacéo local.
Dentro dos limites da Resexmar de Soure, estabeleceram-se a Vila do Pesqueiro, 0
Povoado do Céu e a Comunidade do Caju-Una (Cardoso, 2012). Estas est&o inseridas
em ambientes naturais cuja vegetacdo é composta por areas de restinga,
representada por arbustos e ervas dos géneros Anacardium sp., Byrsonima sp.,
Annona sp. e Acacia sp., que ocorrem em planicies de areia e dunas perto da costa
(Cohen et al., 2008).

Observa-se também nestes ambientes, florestas de manguezais, com as
espécies (Rhizophora mangle L.), siriba (Avicennia germinans (L.) L. Stearn) e
tinteiro (Laguncularia racemosa (L.) C. F. Gaertn) (Rocha; Tavares-Martins; Lucas,
2017; Lobato et al., 2014). Os campos secos e alagados com ocorréncias de Poaceae,
Cyperaceae e Fabaceae, e finalmente os tesos, 0s quais sao de origem antropogénica
formados durante a ocupacdo da ilha pelas populagbes pré-colombianas,
representados por taxons de Arecaceae, Rubiaceae e Bignoniaceae (Lisboa, 2012).

A Vila de Pesqueiro é a comunidade mais proxima do polo municipal, distante

apenas 7 km, onde as familias vivem basicamente do comércio em geral, do turismo,
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mas principalmente da atividade pesqueira e do extrativismo vegetal. Esta
comunidade possui energia elétrica, agua encanada, uma igreja catélica, uma igreja
evangeélica, um posto de salde, uma escola de Ensino Fundamental | (1° ao 5° ano),
Centro Comunitario, além de estar organizada socialmente por meio da Associacao
de Mulheres do Pesqueiro e Associacdo de Pescadores do Pesqueiro.

A comunidade do Caju-Una encontra-se a 18 km de distancia do municipio de
Soure, na qual a renda das familias € basicamente proveniente de atividades
pesqueiras. Entretanto, existem familias que sobrevivem do extrativismo do coco, das
aposentadorias e dos salarios de funcionéarios da Prefeitura Municipal de Soure. Esta
comunidade conta com energia elétrica, agua encanada, Escola de Ensino
Fundamental I, um posto de saude e um Centro Comunitario para o desenvolvimento
de projetos de assisténcia social e realizacdo de eventos culturais e religiosos.

O Povoado do Céu, o mais distante, localiza-se a 23 km da sede municipal de
Soure, sua populagéo vive basicamente da pesca artesanal e do extrativismo vegetal.
Esta comunidade possui energia elétrica, agua encanada, uma igreja catélica, uma
evangélica, um posto de salde e um saldo para as reunides comunitarias e para a
realizacdo de eventos culturais e religiosos.

Por estarem inseridas em um ambiente natural, os comunitarios desenvolveram
praticas de sobrevivéncia a partir de sua relacdo com a natureza, pois, muitas familias
na Resexmar de Soure sobrevivem de atividades como a pesca, catacdo do
caranguejo, fabricacdo de carvao, criacdo de animais domeésticos, cultivo de plantas
medicinais e confeccdo de artesanatos (Oliveira, 2012). Apesar das praticas de
sobrevivéncia nessa UC serem pautadas em atitudes sustentaveis, as comunidades
enfrentam ameacgas ambientais que pdem em risco a sobrevivéncia das populagbes
locais (Lobato et al., 2014). Além da acdo direta do homem no local, observa-se,
também, ao longo da histdria das comunidades que houve algumas mudangas no
territdrio, em decorréncia do fendmeno de entrada de marés, designacao dada pelos
proprios comunitarios.

Em virtude desse fendbmeno, muitos moradores, ao longo dos ultimos anos
foram obrigados a mudar os locais de suas moradias, adentrando o territério; e hoje o
espaco, antes habitado, constitui area de praia. Segundo os trabalhos de Souto;
Beltrdo e Oliveira (2019) e Oliveira et al. (2020) os quais analisaram mudancgas nos
padrdoes de precipitacdo e temperatura ao longo de 30 anos na llha do Marajo,

constaram que o municipio de Soure, localizado a leste, foi um dos municipios que
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apresentou maiores variagdes nesses parametros. Neste sentido, o trabalho de Assis
et al. (2020), revelou que esses comunitarios possuem percepcdes que fundamentam
0 conhecimento de que as mudancas climaticas estdo ocorrendo e afetando a regido
costeira da Resexmar Soure.

A partir desse contexto, nota-se, com base em evidéncias cientificas e nas
percepcbes dos comunitarios, que a Resexmar de Soure vem sofrendo pressoes,
causadas por fatores meteoroldgicos, as quais constituem ameacas a permanéncia e
sobrevivéncia das comunidades. Assim, busca-se compreender quais 0s niveis de
percepcao local sobre as mudancgas climaticas, como se como se estruturam e quais

fatores moldam essas percepcgoes.

1.5 Justificativa e interdisciplinaridade da pesquisa

Conforme descrito nos topicos anteriores, vimos que, dentro do contexto das
mudancas climaticas, esforcos voltados para a avaliacdo da compreensdo das
populacdes humanas sobre esse fenbmeno, ainda é pouco utilizado. Assim como as
avaliacdes sobre os SE vém limitando-se a atribuicdo de valor econémico, dando
pouca énfase as percepcdes dos povos que estabelecem relacdo direta com os
recursos da natureza. Nesse sentido, estudar e compreender como comunidades
costeiras percebem e compreendem determinados eventos é extremante Gtil para
criar medias de conservacgao e educacao ambiental mais pontuais.

Dada a influéncia antropica nos processos globais de clima, circulacdo de
nutrientes, deslocamento de espécies, por exemplo, € notério que a desvinculacéo
entre natureza e pessoas se torna cada vez mais sem sentido (Buschbacher, 2014).
Dentro desse contexto, a presente proposta de pesquisa pode ser definida como um
estudo interdisciplinar, pois, visa compreender a partir das percepcdes locais a
ocorréncia das mudancas climaticas, alteragdes no fluxo de servi¢cos ecossistémicos
face a essas mudancas e quais fatores socioeconémicos moldam essas percepcoes,

aliando conhecimentos das ciéncias ambientais, ecoldgicas e humanas.

1.6 Objetivos
1.6.1 Geral

Compreender como as comunidades estabelecidas na Reserva Extrativista
Marinha de Soure tém percebido as mudancas climaticas e como esse fendmeno tem

afetado a provisao de servicos ecossistémicos.
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1.6.2 Especificos

Avaliar a congruéncia da percepcdo sobre alteracbes no padrdo da

precipitacdo, na Reserva Extrativista Marinha de Soure, com dados cientificos;

Aferir a percepcao sobre mudancas climaticas a partir de diferentes escalas de

tempo, espaco geografico e niveis de incerteza;

Compreender a partir das percepc¢des locais como as mudancas climaticas

afetam o fluxo de recursos pesqueiros, madeireiros e ndo madeireiros;

Compreender a partir das percepc¢des locais como as mudancas climaticas

afetam o fluxo de servigos ecossistémicos.

1.7 Hipo6teses

As comunidades pertencentes a Reserva Extrativista Marinha de Soure
apresentam altas percep¢fes sobre mudancas climéticas, construidas a partir dos

saberes tradicionais;

Dada a relacao dos tradicionais com 0s ecossistemas locais, a partir de suas
praticas de uso e manejo dos recursos naturais, estes construiram saberes que

denotam altas percep¢des sobre 0s recursos e servicos ecossistémicos;

1.8 Estrutura da tese

A tese esta estruturada em 6 capitulos (figura 2). O capitulo 1 apresenta o
referencial teérico que norteia este estudo interdisciplinar, nele sdo abordadas as
mudancas climéaticas em areas costeiras e alteracdes no bem-estar; percepcdes sobre
mudancas climaticas e a perda de servicos ecossistémicos em areas costeiras; a
caracterizacdo socioecologica da area de estudo, a Reserva Extrativista Marinha de
Soure, seguida da justificativa da interdisciplinaridade.

O capitulo 2 traz o primeiro artigo, que avaliou a congruéncia da percepcao
sobre os padrdes local de chuva com dados cientificos. O artigo foi publicado na
revista Heliyon, intitulado “Local perceptions do not follow rainfall trends: A case study
in traditional Marajo Island communities (eastern Para state, BR)”.

No capitulo 3 é apresentado o segundo artigo que levantou as percepcgdes

sobre mudancas climaticas em diferentes escalas de tempo, espaco geografico e
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cenarios de incertezas. O artigo foi publicado na revista Heliyon, intitulado: “Are
perceptions of climate change in Amazonian coastal communities influenced by
socioeconomic and cultural factors?”.

O capitulo 4 traz o terceiro artigo: “The perception of the effect of climate
change on the provision of nature's resources is affected by the age and isolation of
communities”, no qual foram levantadas as percepcdes sobre a perda de beneficios
pesqueiros, madeireiros e ndo madeireiros dado o cenario das mudancas climéticas
e os fatores sociais que influenciam as percepcoes.

No capitulo 5 é apresentado o quarto artigo: “Percepcdo dos servigcos
ecossistémicos costeiros no contexto das mudancas climaticas: um estudo em
comunidades costeiras ha Amazonia”, que avaliou a partir das percepcdes locais a
perda de servicos ecossistémicos (regulacéo, habitat ou suporte, provisao e culturais).

Por fim, o capitulo 6 traz uma concluséo geral, mostrando os resultados mais
expressivos e globais apresentados na tese, mostrando como estes podem contribuir
para a criacdo de politicas publicas e a¢des de mitigacdo dos impactos das mudancas

climéticas.

Figura — 2 Estrutura da Tese
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CAPITULO 2 LOCAL PERCEPTIONS DO NOT FOLLOW RAINFALL TRENDS: A CASE
STUDY IN TRADITIONAL MARAJO ISLAND COMMUNITIES (EASTERN PARA STATE,
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ARTICLE INFO ABSTRACT

Keywords: The great current challenge for the conservation and use of natural resources refers to global
Climate perception climate change, because of its impacts felt in different intensities at global, regional, and local
Amazon

spatial scales. Within the system of environmental protection areas in Brazil, the extractive re-
serves ensure the sustainable use of natural resources by traditional populations, thus maintaining
the cultural and biological aspects of a region. Such populations, being in close management of
the surrounding environments, tend to perceive changes in ecological processes that many need
for their livelihoods. The use of this perception of local populations in conjunction with academic
research evidence has a high potential to allow a whole and systemic view of possible changes in
natural phenomena. This study developed an integrated analysis of scientific evidence and local
perceptions to understand the variation of precipitation in a community inserted in an extractive
reserve in the eastern Amazon. We used 30 years of precipitation data from the Brazilian National
Institute of Meteorology - INMET, the Southern Oscillation Index - SOI, and the Atlantic Merid-
ional Mode Index - AMM. Furthermore, we applied a form to measure the population’s perception
of possible changes in rainfall cycles in the region. The meteorological data indicate that the
region of the community has been presenting a rainfall reduction; however, people in the com-
munity do not perceive this trend. Although it is public knowledge that the global climate is
undergoing changes, a fact noted after the integrating analysis of scientific evidence with local
knowledge in Resexmar Soure is that the perceptions of traditional populations often focus on
smaller temporal and spatial scale visions.

Coastal zones
Marine Extractive Reserve of Soure

1. Introduction

Human activities such as burning fossil fuels and deforestation are related to the considerable increase in greenhouse gases in the
earth’s atmosphere, contributing to climate change [1]. A direct consequence of this scenario is that low-lying coastal areas in Central
and South America are increasingly exposed to climate-related risks, particularly due to temperature-increasing phenomena, South El
Nifio Oscillation (SENQ), and storms [2].
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Considering this scenario of changes, the projections of the Intergovernmental Panel on Climate Change (IPCC) estimate an average
global increase in sea level, which is accelerating and can increase from 0.29 to 1.10 m until 2100 [3]. Given this scenario, coastal
environments are the most vulnerable and, consequently, most affected areas [4] by this event, and may undergo changes in their
current configuration [5], resulting in degradation and, in extreme cases, its disappearance [4]. Although climate change risk pro-
jections for coastal areas are dated to the future [6-8], and are among the main threats to the security of human populations estab-
lished in these areas [9], their current effects need to be measured. In this context, studies show considerable increases in average air
temperature over 30 years [10]. These changes are directly associated with the decline of forest vegetation [11], compromising the
populations of Extractive Reserves (Resex) in the Amazon that depend on these resources [12].

Different of the increasing number of studies to understand the phenomenon and its negative effects, the local knowledge of
populations had a little attention of the science [13,14]. Considering man as an integral part of nature, we understand that the social
approach to understanding the phenomenon is as relevant topic. Perception consists of how human beings see the environment and
how they understand the laws that govern it, this view is the result of knowledge, experiences, beliefs, emotions, culture and actions,
translating into experiences [15]. It is inherent to each person, based on how they perceive, react and respond, both to interpersonal
relationships and actions in the environment [16]. Considering that the reaction of individuals is part of their interpretation of a given
event [17], the understanding of the environmental perceptions of coastal populations and the factors that influence them can provide
important information to communicators about threats in the coastal environment, while helping to clarify the influences on general
perceptions of climate-related risks [18].

Climate has received much importance in scientific studies, employing various approaches and as a result different trends of
precipitation and temperature have been found [19-23]. However, it can be seen that studies that jointly evaluate data from mete-
orological variables and local perceptions have been advancing timidly, requiring a greater effort by the scientific community to
overcome this gap [24-27].

The congruency of social perception and scientific data enables a more effective communication between academia and society,
influencing the acceptability of local communities in relation to possible interventions and/or public policies for mitigation and
adaptation to climate change [28,29]. However, this congruency isn’t a currently pattern, resulting in a divergence between the
subjective evaluations of the residents and the objective data on the dynamics of changes in certain environmental elements [30,31].
To test that local communities had an environmental perception in congruency with the scientific data, we studied the social
knowledge of three coastal communities in eastern Amazonia about changes in rainfall patterns.

The coastal communities covered by this study are inserted in the area delimited by the Marine Extractive Reserve of Soure
(Resexmar Soure) which is located in a coastal region, being therefore more exposed and vulnerable to variations in weather patterns,
according to current forecasts. These variations may compromise the well-being of the local population that uses the preservation area
of Resexmar Soure for the exploitation of natural resources and marine fishing, activities that make up the livelihood and complement
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SIRGAS 2000 Bl Soure Marine Reserve [l Forestry
PROJECTION e Community / Villages [l Forest Vegetation i
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SOURCE: IBGE 2022 || Bl Artificial Area VILA DO PESQUEIRO

Fig. 1. Location of Resexmar Soure and land use and land cover in its vicinity.
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their family income. Based on these considerations and based on the characteristics of the region, the following hypotheses were
tested: 1 - The population of Resexmar Soure perceives changes in local rainfall patterns recorded through meteorological stations; 2 -
Changes in these patterns have affected the well-being of the local population. To answer these hypotheses, precipitation and indi-
vidual perception data were collected from meteorological indices from the application of forms to residents, which were analyzed
from the geographic perspective of perception.

2. Material and methods
2.1. Characterization of the study area

Resexmar Soure is a Conservation Unit located in the coastal region of Marajé Island, bordered to the north by the Atlantic Ocean,
to the south by the municipality of Salvaterra, to the east by the Marajé Bay, and to the west by the municipalities of Chaves and
Cachoeira do Arari [32] (Fig. 1). The Resexmar Soure is composed of three communities, which are respectively distant from the urban
center of Soure: Vila do Pesqueiro, 7 km; Comunidade do Caju-[’lna, 18 km; and Povoado do Céu, 23 km [33].

In the region the average annual precipitation is greater than 3000 mm. year ' [34], and the period of December occurs the
greatest accumulation of precipitation [> 400 mm; 41]. The relative humidity during this period is 84% and the air temperature varies
between 23.3 °C and 31.5 °C. Between June and November, the average monthly precipitation is less than 105.0 mm, with a relative
humidity of 78% and temperatures between 24 °C and 32 °C [35]. Thus, it is characterized by a typical rainy and humid climate regime
with relatively low air temperatures in the first half of the year and, conversely, a dry regime with relatively high air temperatures in
the second half of the year [36].

The primary source of income for traditional human populations is the use of natural resources, in an orderly manner and with little
predatory potential, in addition to wages for civil servants and retired people, as well as the payment of government benefits for
traditional communities, such as Seguro Defeso, Bolsa Verde and Bolsa Familia. The main extractive activities are fishing, crab and
shrimp harvesting, and extraction of forest products [33]. These populations coexist and develop themselves based on the knowledge
transmitted by their ancestors or their experiences in the field [37]. The target audience of this study, the residents of the Resexmar
Soure, is located in natural environments, whose vegetation is composed of restinga areas [38], dry and flooded fields, as well as tesos,
which are areas of anthropogenic origin formed during the occupation of the island by pre-Columbian populations [39].

The community members build their houses on wooden pillars (palafitas type) to prevent them from flooding and being carried
away by the current, which is stronger between the months of February and March. They built their houses with federal government
funds in partnership with the National Institute for Colonization and Agrarian Reform (INCRA) [33]. The houses have electricity, piped
water, and some have internet access. Each community has a primary school, a meeting center for cultural and religious events, and a
primary care clinic that treats common illnesses such as flu, cold, headaches, gastrointestinal problems, and injuries [40].

2.2. Data acquisition

2.2.1. Meteorological data

We used data on precipitation from the Brazilian National Institute of Meteorology (INMET), from the Soure station, located at
—0.73 latitude and —48.52 longitude and 12.6 m altitude, for the period from 1989 to 2019 (31 years). The Climate Prediction Center/
National Oceanic and Atmospheric Administration (CPC/NOAA) provided Southern Oscillation Index - SOI and Atlantic Meridional
Mode - AMM index data to characterize precipitation variability. These data provide monthly Sea Surface Temperature (SST) and Mean
Sea Level Pressure (MSLP) anomaly values for the period January 1989 to December 2019, with a total of 372 values, for both the
Atlantic (AMM) and Pacific (SOI) Oceans.

2.2.2. Processing of the meteorological data

Calculation of the standard deviation of the 31 years of rainfall data provided by INMET, determined the range of precipitation
variability [41]. In this sense, the most expressive deviation results considered are those above or below the established variability
range.

The Northeast of Pard annual climatology, where the Marajé mesoregion is located, is related to the large-scale influence systems
such as the ITCZ (Intertropical Convergence Zone), strong local convection, Cumulunimbus agglomeration and because of the location
near coastal areas, to the squall lines [42]. Large-scale systems are influenced by planetary ocean-atmospheric mechanisms, such as the
Atlantic dipole (showing opposite signs of anomalies to the equator north and south) and El Nifio-Southern Oscillation (ENSO). These
mechanisms contribute to changes in the atmospheric circulation that are responsible for interannual precipitation variability over the
Amazonian northeast. As a result, it was decided to use the Southern Oscillation Index (SOI) and Atlantic Meridional Mode (AMM)
index since the phenomena to which these indices refer (El Nino, La Nina, and Atlantic Dipole, respectively) directly affect the
interannual variability of precipitation.

The Southern Oscillation Index is a numerical development and intensity indication of the El Nifio Southern Oscillation (ENSO),
and it is calculated using the average pressure differences at sea level/atmospheric pressure between Tahiti and Darwin based on a
monthly analysis in order to define the high and low SOI values, related to the phases: cold.

(La Nina, SOI+) and hot (El Nino, SOI-) from ENSO [43]. The Atlantic Meridional Mode (AMM) is calculated based on the Sea
Surface Temperature (SST) that shows the interhemispheric gradient performance (Atlantic Dipole). The AMM does not contribute to
the rain formation at its positive phase and contributes to rain formation within the region due to ITZ north-south modulation over the
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ocean at its negative phase [44].

We also chose to apply the nonparametric Mann-Kendall test [45] in the time series of precipitations from Soure station between
1989 and 2018 (30 years) where the monthly precipitation values were added to generate annual precipitation (PRP) and seasonal
rainy regime (December to May) and Dry regime (June to November) - to detect positive/negative - or increase/decrease - significant
trends, according to Refs. [46-48].

2.3. Obtaining the social data

2.3.1. Sampling

Resident informers were selected from one of the communities within Resexmar Soure, with ages equal to or over 18 years old. In
total 112 interviews were made with 46 in Vila do Pesqueiro, 31 in Comunidade do Caju-Una and 35 in Povoado do Céu (Table 1), This
number reflects the maximum sample effort obtained in the data collection and, according to the last survey [49], corresponds to
44.98% of these communities’ population counted 249 families. Our sample presents a 93% confidence index which is an acceptable
rate for human population research [50].

2.3.2. Preparation of the perception forms'

A two-section structured form (supplementary material 1) served to obtain the data. The first section was: I. Socioeconomics, and
comprise variables such as: i. gender; ii. age; iii. years of residence; iv. annual income; v. number of people in the household; and vi.
years of schooling. The second was: II. Perception of precipitation in the community. The levels of perception in section Il had assertive
characteristics, on a 5-point Likert scale (where 2 means strongly disagree, and 10 means strongly agree) [51]. By answering the
assertions, respondents indicate their degree of agreement regarding a situation or scenario presented. This tool has been widely used
to understand perceptions of climate change [52-54].

The framing of the assertions considered the context of changes in rainfall patterns in order to understand how the residents of Vila
do Pesqueiro perceived this phenomenon. In this sense, considering the empirical knowledge of traditional communities, the com-
munity members contributed by answering how often they have perceived changes in rainfall patterns, and whether this has affected
their local well-being.

2.3.3. Assessment of the agreement of changes in local rainfall level and well-being

The development of an agreement scale based on the work of Assis et al. (2020) [40] made it possible to quantify the degree of
agreement on perceived changes in local precipitation patterns. The quantification of the assertions derived from the answers in the
forms indicated the level of agreement of the respondents in relation to the phenomenon presented. The agreement scale, which
assessed the degree of agreement, ranged from 2 to 10, considering 2 as the minimum score scale (no agreement) and 10 as the
maximum score scale (very high agreement, Table 2).

To assess the well-being of community members, we considered Kahneman’s approach [55] that proposes five conceptual levels for
well-being research: 1. External conditions (e.g., income, neighborhood, housing); 2. Subjective well-being (e.g., self-reports of
satisfaction and dissatisfaction); 3. Persistent mood level (e.g., optimism/pessimism); 4. Transient emotional states, immediate
pleasures or pains (e.g., joy, anger); and 5. Biochemical and neural bases of behavior. We chose to use "subjective well-being," to

Table 1

Sociceconomic data of respondents in Resexmar Soure.
Gender N° %
Male 56 50.00
Female 56 50.00
Age
18 to 20 8 7.14
21 to 40 26 23.21
41 to 60 42 37.50
61 or more 36 32.14
Education level
Incomplete elementary school 60 53.57
Complete elementary school 7 6.25
Incomplete high school 10 8.92
Full high school 28 25.00
Complete higher education 7 6.25
Length of residence
1to 10 14 12.50
11 to 20 20 17.86
21 to 40 21 18.75
41 or more 57 50.89
Household size
103 58 51.79
4to6 44 39.29
7 or more 10 8.93
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Table 2
Classification of levels of perceived changes (Adapted from
Assis et al. (2020).

Classification Score

No agreement 20

Low agreement 21to4.0
Agreement 4.1 to 6.0
High agreement 6.1 to 8.0
Very high agreement 8.1 to 10.0

capture the degree to which respondents are satisfied or dissatisfied with possible perceived changes in rainfall patterns. Such an
approach focuses on people’s subjective judgments and experiences [56].

To complement the analysis of perceptions, we adopted a field diary to record the events relating to the days of interviews, as well
as people’s understandings, transcribed in speeches, about the phenomenon studied and their relationships with nature [57]. The
descriptions reported by the community members were interpreted based on Content Analysis [58], which aims to extract expressed or
latent meanings from a message. In this type of analysis, the researcher seeks to penetrate the ideas, mindsets, values, and intentions of
the communication producer to understand his message. The content is analyzed from the sociocultural context of the message
producer: the intentions, pressures, conjuncture, and ideology that conditioned the production of the message in an effort to articulate
the objective, quantitative rigor with comprehensive, qualitative richness.

The analysis of the socioeconomic data of the residents applied descriptive statistics with the measurement of the percentage in the
different categories, namely: age, years of residence, education, and household size. The analyses were conducted in R software [59],
presenting the data in a table (Table 1).

3. Results
3.1. Annual precipitation and the SOI and AMM indices

The region’s precipitation varied in the analyzed period between 1500 mm and approximately 3500 mm annually, according to
INMET data (Fig. 2). Precipitation on an annual scale and in the rainy season showed a tendency to decrease in the observed period
(Table 3). There is a marked variability of annual rainfall in this period, with highlights for some years that reached expressive rainfall
values, as in the cases of 1991, 1994, 1995, and 2009, in which values close to 3500 mm of annual rainfall are noted. The variability of
annual precipitation shows a pattern within normality, except for the years 1991, 1994, 1995, and 2009, when there were episodes of
occurrence of rainfall above the normal pattern (anomaly), indicating that the respective years were very rainy. On the other hand,
anomalies also occurred in the years 2007, 2010, 2015, and 2016. However, these were years the rainfall volume was below the
expected standard. Such variation observed in that precipitation might be associated with the ocean-atmospheric phenomena that act
in both the Pacific (El Nifio and La Nifia) and Atlantic (Atlantic Dipole) Oceans.

We observed the balance of occurrences of rainfall extremes (pattern outside the range of rainfall - in dashed lines), with four years
of the occurrence of high rainfall volume and four years of low rainfall volume. In addition, most of the events of high rainfall occurred
in the 1990 decade, with the exception of only the year 2009, while the years that presented low rainfall volume, became frequent from
the year 2007, and started to occur at intervals ranging from three to five years.

A small increase in tendency is observed in the SOI positive phase (La Nifa, Fig. 3a), which suggests a pluviometry increase.
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Fig. 2. Annual precipitation series, from Soure station for the period 1989 to 2019, where PRP = precipitation; Desv (+) = Standard deviation
above the mean; Desv (—) = Standard deviation below the mean.
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Table 3
Annual precipitation (PRP) and Seasonal trend - seasonal rainy regime (December to May) and Dry regime (June
to November) at Soure station based on Mann-Kendall test during 30 years, between 1989 and 2019.

Variables 4 s tau

PRP annual —2.72 —161 —0.35
Rainy —2.75 —163 —0.35
Dry —-1.24 -74 -0.16

Z is the Mann-Kendall parameterized statistical test, S is the score of Mann-Kendall and tau is correlation coef-
ficient value to Mann-Kendall. The values in bold indicate P < 0.01.

However, it disagrees with the data presented for the INMET Soure station (Figs. 2 and 3) since it exhibits a negative rain tendency,
especially in the last decade. Moreover, there is an accentuated tendency in the positive AMM phase (Fig. 3b) corroborating with the
precipitation information from the analyzed period. In that way, we consider that the Soure precipitation during the research period is
under a greater influence of the phenomenon that occurs in the Atlantic (Atlantic Dipole), as it influences Intertropical Convergence
Zone oscillation (north-south), contributing directly when it is positioned further south, in the precipitation of the Amazon in austral
autumn (March, April, and May).

3.2. Perception in Resexmar Soure

3.2.1. Socio-economic characterization and rainfall perception of the interviewees

The majority of that population is within an older age group between 41 and 60 years old, and the younger minority is in an 18 to 20
age group, and the distribution of age was similar on the three communities (Fig. 4). It is also noted that the majority have an
incomplete basic education level and is less than where capable of concluding the basic education level. Concerning residence time, the
age pattern is repeated. The majority of the population lives is living in the same community for a period longer than 41 years. As for
the size of the household, it is noted that families are largely composed of 1-3 people in the household.

Local perception revealed that community members mostly believe rain has become more amounts in the community (7.80)
(Table 4). This finding is endorsed by a low concordance level on the statement that addresses the low amounts of rainfall (2.74) and
the low level of agreement in the assertion that address the stability of rainfall patterns in communities. Community members do not
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Fig. 3. Monthly precipitation series (PRP) and SOI(A) and AMM(B) index for periods between 1989 and 2019. The dashed lines show the index and
precipitations tendency.
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Fig. 4. Age distribution in the three communities.

Table 4

Level of perception about precipitation in Resexmar of Soure.
Assertives Perception level scores
1 - It started to rain more in the community 7.80
2 — It started to rain less in the community 2.74
3 — Rainfall patterns remain the same since I have been established in this community 3.07
4 — I haven't been able to notice changes in rainfall patterns since I've been established in this community 3.27
5 ~The decrease rainfall started to harm community residents 2.18
6 —The Increased rainfall started to harm community residents 3.47
7 — The People in the community became more ill due to changes in rainfall patterns 6.50
8 - Community residents began to complain more about climate change 7.72

relate recognized changes in the rainfall pattern to the population damage of Resexmar Soure, as the level of agreement for such a
statement is low (3.47). The reported consequence of increased rainfall in the region is the population’s illness (6.50), as evidenced in
the speech of some community members below.

“With rainfall increase, diseases such as the flu appear”
NASCIMENTO, L., 54 years old.

“With climate change, the most common diseases in the community always appear, such as cough and diarrhea” SANTOS, R. M.
N., 54 years old.

It is relevant to highlight that when residents use speech to refer to the term “climate change” they are referring to changes between
dry and rainy periods. In this sense, based on the statements results and on the speeches of the community members, it is observed that
the reported increase in the amounts of rain does not present significant damages that compromise the community’s well-being since
they offer access to a health center that facilitates treatment, in addition to traditional knowledge that, through the use of medicinal
plants, provide alternative medical care that helps treat and restore these illnesses.

The speech of AMARAL, L., aged 35, resident of Caju-Una, highlights the ability to adapt to changes in the sentence below:

“The Community residents adapt over time to climate changes AMARAL, L., 35 years old.

It is noticed this belief is common among communitarians since they believe that because they are exposed to the alterations, they
will be capable of developing adaptative mechanisms in order to reestablish themselves from the illness. This result reaffirms once
again the communitarians’ perception that the rain pattern observed changes do not generate consequences that constitute severe
threats to the well-being of communities.

As a general rule, they also agree that community residents began to complain more about climate change (7.72), believing that its
effects can already be seen in the gradual loss of coastal environment in certain areas, which has been occurring in Resexmar Soure
over the years. This perception can be reiterated in the speech of SALES, S., 64 years old, Povoado do Céu resident:

“With the beach rise, I lost my old house and had to rebuild it in another part of the community” SALES, S., 64 years old.

Besides the natural loss, which is a natural dynamic of the local coastal environment, the residents attribute the acceleration of this
process to human action in nature - the main cause of climate change - as NASCIMENTO, A., 52 years old, a resident of Vila do
Pesqueiro, claims:

“Nature doesn’t mess with anyone, we mess with it” NASCIMENTOQ, A., 52 years old.

Thus, we note that the perceptions of residents about changes in rainfall patterns, as well as how this can affect the collective well-
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being in Resexmar Soure, are based on their observations about the phenomenon. Besides that, we also notice that traditional
knowledge is present in the construction of these perceptions, which are evidenced in the speeches. This knowledge shapes their
worldview, governs their actions, and characterizes the traditional Amazonian lifestyle.

4. Discussion

The coastal area of Maraj6, where Resexmar Soure is located, has undergone changes due to changes in local precipitation patterns
over a 30-year period (1989-2018). Considering this scenario, perceptions reveal that community members have noticed changes, but
these do not follow the downward trend demonstrated by the weather station data, which the MMA index corroborates. Furthermore,
the perceptions also reveal that the perceived changes do not affect the well-being of communities.

The precipitation results in this study are in agreement with others that have used different indices and analyses to assess changes in
weather patterns in the region, such as precipitation estimated by the Tropical Rainfall Measuring Mission (TRMM) satellite [60] and
the use of indicators of climate extremes, the Standardized Precipitation Index (SPI) [61]. These observed trends of decreased pre-
cipitation may lead to disasters associated with droughts, as highlighted by other studies [60,62]. As for the causes of its variability,
they can be attributed to the dominant patterns in the Pacific and Atlantic oceans, which are associated with the occurrence of rainfall
in the Eastern Amazon (location of the area of this study), such as the ENSO phenomenon (El Nifio and La Nina) and the Atlantic Dipole
[63], thus having a direct relationship with the increase or decrease of rainfall in the Amazon.

As perceived in the monthly series of the SOI and AMM indices, the positive trend of the MMA is in agreement with the negative
trend of the variability of precipitation at the Soure station, evidencing the interrelationship between the variability of precipitation
and the sea surface temperature of the Atlantic Ocean. In this regard, Limberger and Silva [64] showed the importance that the Atlantic
has in modulating rainfall in the Amazon basin, which occurs by the entry of moisture by the trade winds such as the positioning of the
ITCZ.

Furthermore, as anomalously warm waters in the tropical North Atlantic define the positive AMM, it results in decreased rainfall for
the rainy season in the Amazon basin, due to the weakening of the northeast trade winds, which causes the ITCZ to position further
north than normal. In addition, according to the AMM index data, this has been occurring frequently in recent years. During the
positive AMM, the moisture flux divergence is less negative in the austral summer months (when the rainy season starts in the
Amarzon), indicating less moisture flux to the region in these periods [65].

As for the fact that the community members believe that rainfall has become more frequent in the region, this is due to their
perceptions being centered on observations made over the last few years, in which the community members have noticed a high
amounts of rainfall in periods considered unusual for the region. One can understand this fact better from the speech of some
members of the Vila do Pesqueiro:

“The rains have become more frequent in the community; it is raining out of season™ RIBEIRO, C., 50 years old.

“It was not common to have rains in the months of July and August; in times past, the rains would have already ceased”
CARNEIRO, M. L., 57 years old.

We noticed that the communitarians’ perception regarding precipitation is based on shorter periods as months. In this regard, we
raise the hypothesis of short temporal distance addressed by the Psychological Distance Theory [66,67]. According to this approach,
the longer the time of an event, the more abstract its understanding becomes [68,69]. In the present study, the precipitation analysis
follows a meteorological pattern, considering a minimum period of 30 years; for perceptions, these follow a personal interpretation
perspective, and that generally presented an understanding pattern within a shorter time scale (months). In this context, Pahl et al.
[70] points out that this is due to the human thinking limitation about the future, which hardly exceeds ten years since its social
constructions are short and based on 4-year electoral cycles and time horizons of 5-20 years used in community planning.

Importantly, most of the survey participants are older people, fishermen, and direct descendants of the first Resexmar Soure settlers
[32], therefore longtime residents within their respective communities. Because they have been established in the region for years and,
particularly in a Conservation Unit, they have built a world vision that is little degraded, based on sustainability and environmental
balance [40,71]. We believe that this reflects in the way they face global climate change and precipitation patterns since although they
perceive such changes, they assume that these events do not constitute threats to the communities, despite current forecasts
demonstrating that this is real [2,12].

Although community members believe that changes in the pattern of precipitation and climate change can cause the emergence of
some diseases, they do not attribute significant damage to climatic events. Our results reveal that they make use of alternative methods
to treat these diseases, with practices that take place through the use of plants to prepare tea, infusion, and baths, in addition to their
use in mystical and spiritual rites [49,72] believe this explains the low-risk perception, as from all the knowledge gathered throughout
their experiences at Resexmar Soure, they were able to develop an adaptation strategy given this scenario of changes.

A recent study for the Amazon reveals that global climate change is the main factor that alters precipitation [73]. In this sense, our
results of the meteorology analysis suggest that Resexmar Soure, being located in the Amazon biome, is facing the results of these
changes, even if in small proportions. The perceptions of the communitarians show the same direction of these changes within that
context it is important to highlight that community members believe that the world has been experiencing climate change, a viewpoint
that follows a common thought pattern among people [74,75].

A study published on the Amazon depicts a common pattern for the entire region, with rainfall occurring more frequently in the
months from December to May, and less frequently in the months from July to November [76]. However, based on local perceptions in




35

D.M.S. Assis et al. Heliyon 9 (2023) e15497

Resexmar Soure, we noticed that the communities have been experiencing frequent unseasonable rainfall. In this regard, the work of
Paca et al. [77] revealed that rainfall trends in the Amazon are not spatially uniform. Thus, by integrating perception and scientific
data, it is evident that although the temporal (monthly) patterns of precipitation seem altered in Vila do Pesqueiro, it does not mean to
say that the residents’ observation is accurate, since their perceptions are tied to changes in the amounts of rainfall in months that were
previously uncommon, and not in relation to years.

‘We believe this is also due to the community members’ difficulty in portraying information that takes into account a long period of
time, considering that they presented a scenario based on their most recent observations. Although expected, in general, that people
portray perceptions according to climate trends [78], it is important to stress that they can vary greatly from individual to individual,
and particularly from community to community [79]. Besides, in the case of Resexmar Soure, we noted that residents were unable to
indicate a decrease in precipitation patterns as indicated by meteorological data.

5. Conclusions

Our study show that local perceptions are not congruent with scientific data, and considering that the longer the phenomenon last,
the more abstract its understanding becomes, carrying out future studies based on the Theory of Construction Levels is important for us
to understand from which temporal, social, or geographic scales these perceptions are shaped. With regard to perceptions of climate
change, a more in-depth study is necessary, given that we carried out a secondary assessment of this phenomenon.

For policy makers and local interveners, the results highlighted in this study are important because they point out that clarification
actions about the direction of changes in rainfall patterns are useful for the future. This is necessary, since in any successful adaptation
or mitigation strategy, the object to be mitigated needs to be known by the actors involved in the process, generating a certain degree of
acceptance. Thus, our results help in directing future actions, considering that drastic changes in rainfall patterns, and even the in-
fluence of climate change can have serious consequences for the permanence and survival of communities in Resexmar Soure.
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ARTICLE INFO ABSTRACT

Keywords: Climate changes have become undisputed, as have their consequences for global ecosystems and

Marajg island mankind. The coastal areas are among the most affected areas on the planet due to their

Climate perception geographical location. The effects suffered by coastal areas can render the residing populations

f;{s::ﬁf;:l I:ljdt:fe homeless, as well as compromise the continuity of the history and culture of these environments.
The Marine Extractive Reserve of the city of Soure (coastal area of eastern Amazonia) stands out
for housing populations that have developed an intimate relationship with nature and have
knowledge that can explain people's perception of climate changes. In this context, this study
investigated how local residents perceive climate change and its consequences considering
different temporal and spatial scales. To this end, questionnaires were developed and applied
using a 5-point Likert scale. Our results indicate that perception is shaped by socioeconomic and
demographic factors, and that they are perceived on different time scales and geographic space.
These findings reflect the awareness-raising efforts of the management body of this Conservation
Unit and the local knowledge, derived from the relationship of the residents with the natural
environment, which, together, provided the population with assertive information that favor a
better understanding of this phenomenon.

1. Introduction

Climate changes are defined as a modification in the state of the climate that can be identified by changes in the mean and/or the
variability of climatic parameters that persist for a long period of time, typically decades or longer [1]. The perceptions of these
changes have been widely studied along with climatological studies [2,3] to better understand the phenomenon and possible com-
munity responses to these changes. However, the methods used to capture and analyze these insights vary widely [4], limiting the
comparison and integration of the results, and restricting the coherent and cumulative understanding of the phenomenon [5] (see
Fig. 1).
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In this field of study, focusing on a specific context is an excellent path towards a more comprehensive understanding of climate
perception [7]. Studies designed from the Theory of Construct Levels (TCL) provide important information through different di-
mensions of psychological distances, supporting the understanding of how these dimensions can affect decisions and the behavior of
individuals [8]. People understand that climate change is real, caused by society, and that it will have negative consequences. Yet they
may not engage in mitigation and adaptation initiatives if they believe that these consequences will take place far away in time and/or
space [9,10]. Thus, studying peoples’ perceptions broadens compression, as it enables access to different perspectives of psychological
distance, specifically, temporal (when something happens), spatial (where it happens), social (for whom it happens), and hypothetical
(whether it is likely to happen) distances [11,12].

Studies considering TCL have been conducted on several different countries and regions of the world, including Pakistan [13,14],
Italy [15], England [16], Germany [17], the United States [18], the southwestern United Kingdom [19] and Southern Africa [20].
Combining climate perceptions with the psychological distance approach, these studies provide results that demonstrate that the more
temporally, spatially and socially close the interviewees are in terms of how they view the phenomenon, the more willing they are to
accept and participate in actions to mitigate and combat the effects of climate change.

Coastal communities tend to perceive climate change and see it as a threat to their permanence and local survival given its
occurrence [21-24]. The Marine Extractive Reserve of Soure (Resexmar Soure) is a traditional coastal community located in the
eastern Amazon [25]. The populations that reside within the community perform sustainable practices of use and management of
natural resources [26]. Such, activities derive from their close relationship with nature, and from the awareness activities carried out
by the Chico Mendes Institute for Biodiversity Conservation (ICMBio) in partnership with Teaching and Research institutions through
projects focused on Environmental Education [27]. Climate change threatens the communities residing in this Conservation Unit due
to its coastal location [28]. In addition, studies show that climate changes are already taking place in the region [29,30]. In addition,
the Amazon region has been experiencing considerable increases in mean air temperature [31-33] and reductions in precipitation
patterns [34], indicating that the effects of climate changes are already being experienced in the different ecosystems of this biome.

Based on evidence that point to regional changes in weather patterns and the local knowledge present in the communities, we
sought to understand the perceptions about the climate in the Soure Extractive Marine Reserve. We adopted the Construal Level Theory
[35] for a better and broader understanding of the phenomenon. The study was guided by the following questions: 1. Is the population
of the Soure Marine Extractive Reserve able to perceive climate change and link its main causes? 2. Are these changes perceived locally
and/or globally? 3. do these changes occur in the present or will they be a future problem? 4. Are they shaped by any socio-economic
and/or cultural factors? The study was conducted by applying forms containing 5-point Likert scale assertions used to capture climate
perception at different scales of psychological distance (temporal, spatial, social, and hypothetical).

1_1035 Il South America [] Agriculture Area
- B Brazilian Amazon [ Pasture with Management
DATUM B Marajo Integration Area [[Z] Ocupations in Forest Area

SIRGAS 2000 Il Soure Marine Reserve [l Forestry
e Community / Villages [l Forest Vegetation

PROJECTION

UTM 225 Land Use in Soure [ Grassland Vegetation
S [ Ocupations in Rural Area
SOURCE: IBGE 2022 | Ml Artificial Area [ Continental Bobie of Water

Fig. 1. Location of the communities within the Marine Extractive Reserve of Soure (Source: Assis et al. [6]).
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their family income. Based on these considerations and based on the characteristics of the region, the following hypotheses were
tested: 1 - The population of Resexmar Soure perceives changes in local rainfall patterns recorded through meteorological stations; 2 -
Changes in these patterns have affected the well-being of the local population. To answer these hypotheses, precipitation and indi-
vidual perception data were collected from meteorological indices from the application of forms to residents, which were analyzed
from the geographic perspective of perception.

2. Material and methods
2.1. Characterization of the study area

Resexmar Soure is a Conservation Unit located in the coastal region of Marajé Island, bordered to the north by the Atlantic Ocean,
to the south by the municipality of Salvaterra, to the east by the Marajé Bay, and to the west by the municipalities of Chaves and
Cachoeira do Arari [32] (Fig. 1). The Resexmar Soure is composed of three communities, which are respectively distant from the urban
center of Soure: Vila do Pesqueiro, 7 km; Comunidade do Caju—ﬁna, 18 km; and Povoado do Céu, 23 km [33].

In the region the average annual precipitation is greater than 3000 mm. year™* [34], and the period of December occurs the
greatest accumulation of precipitation [> 400 mm; 41]. The relative humidity during this period is 84% and the air temperature varies
between 23.3 °C and 31.5 °C. Between June and November, the average monthly precipitation is less than 105.0 mm, with a relative
humidity of 78% and temperatures between 24 °C and 32 °C [35]. Thus, it is characterized by a typical rainy and humid climate regime
with relatively low air temperatures in the first half of the year and, conversely, a dry regime with relatively high air temperatures in
the second half of the year [36].

The primary source of income for traditional human populations is the use of natural resources, in an orderly manner and with little
predatory potential, in addition to wages for civil servants and retired people, as well as the payment of government benefits for
traditional communities, such as Seguro Defeso, Bolsa Verde and Bolsa Familia. The main extractive activities are fishing, crab and
shrimp harvesting, and extraction of forest products [33]. These populations coexist and develop themselves based on the knowledge
transmitted by their ancestors or their experiences in the field [37]. The target audience of this study, the residents of the Resexmar
Soure, is located in natural environments, whose vegetation is composed of restinga areas [38], dry and flooded fields, as well as tesos,
which are areas of anthropogenic origin formed during the occupation of the island by pre-Columbian populations [39].

The community members build their houses on wooden pillars (palafitas type) to prevent them from flooding and being carried
away by the current, which is stronger between the months of February and March. They built their houses with federal government
funds in partnership with the National Institute for Colonization and Agrarian Reform (INCRA) [33]. The houses have electricity, piped
water, and some have internet access. Each community has a primary school, a meeting center for cultural and religious events, and a
primary care clinic that treats common illnesses such as flu, cold, headaches, gastrointestinal problems, and injuries [40].

2.2. Data acquisition

2.2.1. Meteorological data

We used data on precipitation from the Brazilian National Institute of Meteorology (INMET), from the Soure station, located at
—0.73 latitude and —48.52 longitude and 12.6 m altitude, for the period from 1989 to 2019 (31 years). The Climate Prediction Center/
National Oceanic and Atmospheric Administration (CPC/NOAA) provided Southern Oscillation Index - SOI and Atlantic Meridional
Mode - AMM index data to characterize precipitation variability. These data provide monthly Sea Surface Temperature (S5T) and Mean
Sea Level Pressure (MSLP) anomaly values for the period January 1989 to December 2019, with a total of 372 values, for both the
Atlantic (AMM) and Pacific (SOI) Oceans.

2.2.2. Processing of the meteorological data

Calculation of the standard deviation of the 31 years of rainfall data provided by INMET, determined the range of precipitation
variability [41]. In this sense, the most expressive deviation results considered are those above or below the established variability
range.

The Northeast of Pard annual climatology, where the Marajé mesoregion is located, is related to the large-scale influence systems
such as the ITCZ (Intertropical Convergence Zone), strong local convection, Cumulunimbus agglomeration and because of the location
near coastal areas, to the squall lines [42]. Large-scale systems are influenced by planetary ocean-atmospheric mechanisms, such as the
Atlantic dipole (showing opposite signs of anomalies to the equator north and south) and El Nino-Southern Oscillation (ENSO). These
mechanisms contribute to changes in the atmospheric circulation that are responsible for interannual precipitation variability over the
Amazonian northeast. As a result, it was decided to use the Southern Oscillation Index (SOI) and Atlantic Meridional Mode (AMM)
index since the phenomena to which these indices refer (El Nino, La Nina, and Atlantic Dipole, respectively) directly affect the
interannual variability of precipitation.

The Southern Oscillation Index is a numerical development and intensity indication of the El Nifo Southern Oscillation (ENSO),
and it is calculated using the average pressure differences at sea level/atmospheric pressure between Tahiti and Darwin based on a
monthly analysis in order to define the high and low SOI values, related to the phases: cold.

(La Nina, SOI+) and hot (El Nifo, SOI-) from ENSO [43]. The Atlantic Meridional Mode (AMM) is calculated based on the Sea
Surface Temperature (SST) that shows the interhemispheric gradient performance (Atlantic Dipole). The AMM does not contribute to
the rain formation at its positive phase and contributes to rain formation within the region due to ITZ north-south modulation over the
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2. Methodology
2.1. Characterization of the study area and the regional way of life

The Soure Marine Extractive Reserve is a federal Conservation Unit (CU) with a territorial extension of 29,578.36 ha. It is located on
the eastern coast of the Marajo Island, the largest riverine island in the world, and the Amazon Basin estuary, where the Amazon River
flows into the Atlantic Ocean from the west and the Tocantins River from the east [36]. Three communities are settled within the limits
of this CU: Vila de Pesqueiro (7 km from Soure), Comunidade do Caju—flna (18 km), and Povoado do Céu (23 km) [37].

The 249 extractivist families [38] are settled in natural and anthropogenic environments with vegetation composed of restinga
areas [29], mangrove forests, dry and flooded fields, and tesos, which originated during the occupation of the island by pre-Columbian
populations [40]. They survive off fishery resources (e.g. fish, crab, shrimp, and seafood in general), non-timber forest resources
(natural oils and fruit), small animal husbandry (chickens, ducks, and pigs), crafts, natural products, and tourism-related activities
[37]. During the “defeso”, the period of the year when it is strictly forbidden by law to hunt, fish, or collect any resources from nature,
the families benefit from Federal Government aid payments [38].

The capture of the ucé crab by arming (using a hook and iron), fishing with “rabiola” on the beaches, and the implementation of
beaconing in streams to protect fishery resources stand out as traditional practices of using natural resources [41]. The productive
chain the of andiroba and “do bicho™ oil production, led by women, and the manufacture of handicrafts, especially marajoara pottery,
are also among the use of natural resources that takes place in the region, reinforcing and valuing cultural identity [42].

2.2, Design of the questionnaire

We designed the questionnaire adapting the five-category scale developed by Ref. [43] to assess people’s perception of climate
change (Appendix I). The questions were organized within the following blocks: I. Socioeconomic (community, gender, age, education,
occupation, distance from the community, and time lived in the community); II. Causes and beliefs concerning climate change (the
extent to which people believe in this phenomenon and attribute it to human and/or natural causes); III. Individual or collective threat
of climate change (the extent to which people perceive climate change threats as individual and/or collective); IV. Timing of climate
change (as occurring soon or in the distant future) and V. Spatial or geographical distance of the climate changes (consequences of
climate change as occurring nearby or far away). All questions were constructed in an affirmative form, within a 5-point Likert scale
[44], to capture the level of agreement of the community members regarding the questions raised in our study.

2.3. Selecting informants and data collection

For data collection we selected informants who lived in one of the communities within the area delimited by the Marine Extractive
Reserve of Soure and were 18 years old or older. The sample used in our study was the same used in the study conducted by Assis et al.
[6], has a confidence level of 93%, which is acceptable for studies with human populations [45]. This quantitative reflects the sampling
effort that corresponds to 44.98% of the population of these communities, considering the 249 families counted in the last government
survey [46]. Considering a sampling, 112 interviews were conducted, of which 46 in the Vila do Pesqueiro, 31 in the Caju-Una

Table 1

Socioeconomic data of respondents in Resexmar Soure.
Gender N® %
Male 56 50.00
Female 56 50.00
Age
18 to 20 8 7.14
21 to 40 26 23.21
41 to 60 42 37.50
61 or more 36 32.14
Education level
Incomplete elementary school 60 53.57
Complete elementary school 7 6.25
Incomplete high school 10 8.92
Full high school 28 25.00
Complete higher education 7 6.25
Length of residence
1to 10 14 12.50
11 to 20 20 17.86
21 to 40 21 18.75
41 or more 57 50.89
Household size
1to3 58 51.79
4to b 44 39.29

7 or more 10 8.93
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community, and 35 in the Povoado do Céu (Table 1). The data were collected between march and April 2021 by applying ques-
tionnaires to the selected informants. All the participants agreed to response the form and signed the Term of Free and Informed
Consent (TFIC).

2.4. Data analysis

To quantify the level of agreement of the community members with the statements, a scale was developed (following Assis et al.
[47]) categorizing the level of agreement into scores. We considered 2 as the baseline value (minimum score) and 10 as the threshold
value (maximum score) (Table 2).

To the statistical analysis, the linear mixed models were used to evaluate the influence of gender, age, education level, occupation,
and location for each statement, in each block of questions separately. We built a global model with all the predictor variables to better
understand the response variable. Then we selected the most parsimonious models from the set of all possible additive models with
predictor variables using the Akaike Information Criterion (AIC) [48]. All models with AAIC lower than 2 were considered equally
parsimonious [49]. When more than one model was selected, we calculated the mean model parameters and unconditional standard
errors using the model.avg(.) function from the MuMIn package (Appendix II). All analyses were performed in the R environment [50]
and the linear mixed effects models were performed using the Ime4 package [51].

3. Results

The communities studied have knowledge concerning climate change and understand that this phenomenon has both natural and
anthropic causes, which can threaten their well-being and local permanence. Such knowledge was evidenced by the high levels of
agreement (Intercept) with the statements in all categories of analysis (Table 3).

In the statement block “Causes of Climate Change” we noticed that the community members have a level of agreement ranging from
high (7.01) to very high (8.22), because they believe that this phenomenon is caused by both natural and anthropic factors. The results
show that the older the interviewee the lower is the perception that climate change is a result of human actions in nature, and a
combination of natural and anthropic factors. For older people, climate change is not happening at all. Those who live in the Povoado
do Céu community, the one furthest from the urban center, also presented a reduced perception of the role of human beings in the
climate change scenario.

In the “Individual or collective threat of climate change” group, the level of agreement of respondents concerning the risks that this
phenomenon represents in the individual (to oneself), family, local (community), and regional (Resexmar Soure) categories ranged
from high (7.43) to very high (8.54). Age was also negatively related to the perceptions for this block of statements, once the older the
respondent the lower the belief that climate change threatens them, their family, their community, and/or the Soure Extractive Marine
Reserve. The level of agreement of the interviewees in the block “Climate Change Timing”, varied from high (7.12) to very high (8.31),
which shows that the community members believe that the effects of climate changes are already being experienced by the com-
munities and that it will continue for the next 5, 10, 15, 20, and 30 years.

We observed a relationship between the distance of the communities and the agreement with the continuation of climate
change, indicating that the people who live in the Caju-Una and Povoado do Céu communities, the most distant from the urban
centers, were the ones who least believed in the continuation of climate change for the next 5, 10, and 20 years. Residence time
was positively related to the continuation of these changes, indicating that those who live longer in their community have a
greater belief in the occurrence of this event over the next 5 and 10 years.

In the “Spatial or Geographic Distance from Climate Change” block, respondents believed that climate change poses real threats to
people at all geographical scales (8.67-9.27). In addition, the level of agreement of those who believe that climate change presents no
threat at any spatial scale is lower (4.84-6.30).

The level of agreement of the interviewees with the impacts of climate change on the global and regional scales is positively related
to education. Also, the interviewees that live in the more distant communities (Povoado do Céu and Caj u-Una communities) state that
these changes do not present threats at any scale.

Table 2
- Categories of agreement levels (Adapted from ASSIS
et al., 2020a).
Frequency category Score
No agreement 2.0
Low agreement 21a4.0
Agree 4.1a6.0
High agreement 6.1a8.0
Very high agreement 8.1a10.0
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Table 3
Perception of climate change of the population of the Marine Extractive Reserve of Soure based on the level of agreement with the statements and the
associations with the socioeconomic and demographic variables.

1. Causes of Climate

Change
Statements Intercept with 95% Gender Age Education Occupation  Distance  Residence
confidence interval level time
1.1 Climate change is being caused by human  8.27 (7.71-8.83) 0.055 —0.77* 0.32 -0.10 —0.41 -0.04
action in nature
1.2 Climate change is happening by the 6.97 (6.32-7.62) -0.25 —0.96* 0.50 —0.46 —0.65* 0.54*
combination of natural factors and human
action
1.3 Climate change is not happening 3.28 (2.76-3.80) -0.17 0.43 —0.55* -0.38 0.24 —0.85%**
2. Individual or Collective Threat of Climate Change
2.1 For you individually 7.61(7.05-8.17) 0.23 —0.84%* 0.38 0.32 0.28 0.38
2.2 For your family 7.87 (7.33-8.41) 0.01 —0.97** 0.05 0.01 0.01
2.3 For your community 8.23 (7.67-8.79) 0.01 —1.75%** (.28 0.26 —0.47 -0.23
2.4 For Resexmar Soure 8.40 (7.67-8.79) 0.13 —0.90** 0.26 0.03 —0.43° -0.16
3. Climate Change Timming
3.1 We are already experiencing the effects 7.94 (7.33-8.55) —0.04 0.08 0.15 0.08 —0.21 0.59
3.2 Five (5) years from now 7.55 (6.95-8.15) —0.08 —0.30 0.25 0.78* —0.61* 0.78*
3.3 Ten (10) years from now 7.68 (7.09-8.27) 0.10 —0.57 0.25 0.70* —0.75%* 0.56 *
3.4 Fifteen (15) years from now 7.52 (6.92-8.12) —0.08 —0.26 0.24 0.83* —0.56* 0.46
3.5 Twenty (20) years from now 7.44 (7.67-8.79) —0.19 —0.26 0.09 0.78* —0.61* 0.41
3.6 Thirty (30) years from now 7.39 (6.78-8.00) —0.05 —0.01 0.01 0.82% —0.44 0.14
3.7 We will never feel the effects 2.62 (2.27-2.97) —0.40* 0.04 0.21 -0.19 —0.05 0.26
4. Spatial or Geographic Distance of Climate Change
4.1 The impacts of climate change are felt 8.93 (8.46-9.40) 0.31 0.14 0.61* —0.09 —0.39 —0.09
worldwide (global)
4.2 The impacts of climate change are felt in 9.00 (8.55-9.45) 0.14 —0.05 0.56* —0.09 —0.47* -0.16
all regions of Brazil (regional)
4.3 The impacts of climate change are felt in 9.22 (8.83-9.61) 0.12 -0.38 0.40° —0.02 —0.28 0.03
Marajé
4.4 The impacts of climate change can already ~ 9.24 (8.86-9.62) 0.22 0.27 0.27 —0.25 —0.33° 0.08
be experienced here in the community
4.5 Climate change presents no threat on any  5.57 (4.84-6.30) 0.38 0.29 —0.01 -0.14 1.91%** —-0.09
scale

Significance levels: *** (0-0.001); * (0.001-0.01); * (0.01-0.05).
Intercept: baseline value of the level of agreement for the analyzed statements

4. Discussion and conclusion

Local perceptions in the Soure Marine Extractive Reserve showed that community members agree that climate change is already
happening. Their perceptions cover spectrums such as causes (combination of natural and anthropogenic factors), duration (it will last
a long time), and the fact that climate change is a threat to the lives and livelihoods of residents. These perceptions reveal patterns
shaped by socioeconomic and demographic factors and indicate that younger people have more accurate perceptions of climate change
than those who are older and live in more distant communities, who agree less with the existence, consequences, and prolongation of
climate change.

This more consistent perception of younger people can be understood by analyzing the local historical context, once the basic
education institutions were implemented in the communities along with the creation of the Soure Marine Extractive Reserve in 2001
[25]. From this recent milestone, local residents (the youngest) had better opportunities to access information. Therefore, we believe
that the educational background of the younger population is the best explanation for their better understanding of climate change,
given that studies show that people who have a higher level of education have a more sensitive perception of climate change [2,52].
We also highlight that electricity came to the communities along with the schools through the Federal Government Program Light for
All [53], and from this achievement the access to information among the new generation became popular through television, radio,
and the internet. This milestone in the communities also explains the high perception among the younger generation, as predicted by
studies showing that access to information increases awareness of the occurrence of climate change [54,55].

Older people living in communities further from the city tend to disagree more with climate changes, its causes, and its negative
consequences. Similar results have been reported by Refs. [56-58]. In this study, the factors causing the low perception may be
explained by the long time that the elderly members of the community lived in isolation. They settled in the territory and had minimal
contact with other regions and consequently little access to sources of information [25].

‘We understand that the background of the older community members contributed to their settlement in the region, culminating in
the construction of a local view of a world with little degradation. In general, people who are older, live further away and are less
educated, are also more skeptical towards climate change. However, when it comes to personal threats, they show more concern,
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agreeing that they do experience the negative consequences of this phenomenon. Such thinking reinforces that these people are unable
to scale the impacts of climate change beyond themselves and their home community. This result indicates that older respondents
present perceptions with a short spatial or geographical range, because their perception of the phenomenon is more sensitive when
analyzing the existence and the local effect of this phenomenon. As regional and global scales are considered, the understanding of the
phenomenon becomes more abstract [55,60].

According to the hypothesis of future projections, people have an average capacity for thinking about the future that does not
exceed 10 years, and it is more difficult to construct a mental timeline that exceeds this limit [61]. This is due to the short social
constructs, which are based on the 4-year election cycles and 5 to 20-year time frames used in community planning [62]. However, we
have noticed that the results do not follow this pattern, once community members declare that climate change is occurring and will
continue over the next 30 years. We believe that communication between the management organization and communities, driven by
the challenge of combining the empirical knowledge of the population with scientific knowledge to share information regarding the
future sustainability of this Conservation Unit [25], have contributed to these perceptions. Therefore, the knowledge shown by the
high levels of agreement in the statements of this category of analysis, coherent or not with the currently observed patterns of weather
conditions, comes mainly from the traditional knowledge developed from the close relationship that the communities have established
with nature. Such knowledge has enabled a deep understanding of the dynamics and functioning of local ecosystems, since the high
environmental perceptions in the Soure Marine Extractive Reserve are anchored in traditional knowledge [47,63].

Our results show that the degree of uncertainty concerning the future occurrence of changes associated with climate change does
not increase over time, although this is often the case in studies that assess the psychological distance of climate change [59,64]. There
is greater agreement that climate change will continue for the next 5 and 10 years among the people who live longer in the com-
munities, revealing that their degree of agreement with the continuation of this phenomenon is linked to their expectation of the
future: the older they are, the more limited their ability to think beyond 10 years. Overall, our results show an unusual pattern of
perceptions, as events are expected to become more abstract with increasing geographic scales [8,65]. However, the high level of
agreement on the consequences of climate change at different scales reveals that community members are able to perceive this event at
both near and distant psychological scales, except for older people and those living further from the main cities, who have a short
spatial distance from climate change.

Studies reveal that despite being rare, the increase in scale does not make understanding climate change abstract [66,67]. Similar to
the hypothesis that best explains the understanding of the temporal prolongation of climate change, we believe that the understanding
of this phenomenon at different geographic scales is due to the traditional knowledge and the numerous environmental awareness
actions carried out by ICMBio through projects aimed at environmental education and the sustainability of local ecosystems [68].
Studies based on the Levels of Construction Theory have shown that psychological distance shapes levels of perception about climate
change. The studies indicate that the more distant one is in terms of geographic, temporal, personal, and uncertainty scales, the lower
the agreement with its consequences and the willingness to act and/or participate in actions to address and mitigate its effects.
However, the present study shows that, in general, perceptions are high in both the near and far psychological scales. As a limiting
factor, we highlight the heterogeneous sample, which concentrates older respondents, people who have accumulated more experience,
and consequently influences the homogeneity of the results. It is important to emphasize that this quantitative figure reflects the
number of people willing to answer the forms during the period in which the study was conducted. In future research to understand
climate change at different scales, we recommend that greater efforts be made to collect data from a more heterogeneous matrix.

The high level of understanding of the studied phenomenon is based on traditional knowledge, revealing a deep knowledge about
the functioning and dynamics of local ecosystems [47]. The results presented here highlight the importance of the Resexmar Soure’s
management body, which developed awareness raising activities with the communities. Such activities enabled a more assertive view
on climate change, as it enabled the dialogue of different views on the subject [63]. Such results are encouraging, and we consider that
the preservation of this knowledge is an important and priority action, as it provides insights to design adaptation strategies to climate
change [69], which threatens the region and especially the traditional communities of the Soure Marine Extractive Reserve.
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Highlights:

e The availability of nature's resources is decreasing as a result of climate change;
e Fishing resources are reported to have most declined;

e The quality of life in communities is decreasing as climate change progresses;

e Perceptions are related to age and isolation of the community.

ABSTRACT: Coastal regions provide countless benefits for socio-ecological systems,
however, due to climate change this supply is interrupted, directly affecting the
populations that are established in these environments and depend on their resources.
The Soure Marine Extractive Reserve, located in the eastern Amazon, is home to
communities that have developed an intimate relationship of dependence with the
coastal environment, resulting in extensive knowledge about local environmental
dynamics. Based on these considerations, this study aims to investigate whether the
residents of the Soure Marine Extractive Reserve perceive a decrease in the provision
of nature's resources due to climate change. In this study we used a form containing
Likert scale statements to identify the population's perception of changes in:
environmental comfort and sense of well-being; decrease in fishing resources;
decrease in non-timber and timber resources. Our results show a high level of
agreement among informants in all categories, assuming that climate change has had
a negative effect. Younger people and those living in communities closer to the urban
center have the highest level of agreement. The results of this study are relevant and
can be used by public policy managers, enabling a dialog between scientific and
traditional knowledge, which is essential in the joint search for strategies to adapt to
and mitigate the impacts of climate change.

Key-words: Climatic perception, Amazon, Marajo Island, Resexmar Soure.

4.1. INTRODUCTION

Climate change is a natural phenomenon that has been accentuated by human

activities that produce huge quantities of greenhouse gases such as carbon dioxide
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and methane (Oppenheimer et al., 2019). As a consequence, global ecosystems have
shown changes as a result of the average increase in global temperature (Nita et al.,
2022) leading to local changes, such as extreme droughts (Feng et al., 2019; Hegerl
et al., 2015). The consequences of these changes include the loss of biodiversity
(Manes et al., 2022; Segan; Murray; Watson, 2016) and a reduction in the supply of
ecosystem services for human populations (Hemanth Kumar et al., 2021; Warren;
Price; Jenkins, 2021).

Coastal regions are the most densely populated areas in the world (He; Silliman,
2019) and provide countless ecosystem services, however, they have been and are
being impacted at unprecedented rates (Diaz et al.,, 2015) (Ipbes, 2019). Recent
studies warn that the interruption in the supply of these benefits jeopardizes human
well-being and survival in these regions (Ma et al., 2021), an alarming picture
(Bastidas-Arteaga; Creach, 2020; James et al., 2023). Changes in coastal regions
have demanded increasing attention (Mehvar et al., 2019) and scientists around the
world have been studying the extent of the threats and impacts of climate change on
the populations established in these areas. Many studies provide evidence that
reinforces the urgency of making decisions and creating strategies to mitigate the
impacts that are already recurring in these regions (Da Veiga-Lima; De Souza, 2022;
Rosen, 2021).

Social approaches in environmental impact studies are important because they
show that coastal communities can already understand climate change (Carson et al.
2016; Dongeren et al., 2018; Gibbs, 2019; Wdowinski et al., 2016; Assis et al., 2023).
The studies also provide relevant information that helps in the policy-making process
(Queiroz et al., 2017), providing an important tool for communicators about threats in
the coastal environment (Abreu; Domit; Zappes, 2017; Rothermich et al.,, 2021).
Studies on the perception of climate change show that the risks may be more
noticeable among rural dwellers and older people (Goeldner-Gianella et al., 2019). In
addition, variables such as gender and age may be related to attitudes towards climate
change (Rothermich et al., 2021) and higher perceptions can be found among males
and those with a higher level of education (Ehsan et al., 2022). These results suggest
that considering variables such as gender, age, schooling and distance from the
community can give us a more comprehensive understanding of how perceptions are

shaped.
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In the Soure Marine Extractive Reserve (Resexmar Soure), located in a coastal
area in the eastern Amazon, some impacts of climate change are already being
perceived and reported by residents (Assis et al., 2023). There are indications of
changes in rainfall patterns in the region (Souto; Beltrdo; Oliveira, 2019; Souza et al.,
2017), revealing a threatening scenario for the future of this protected area
(Evangelista-Vale et al., 2021). The situation is exacerbated by the fact that there are
populations that have lived in the region for decades (Assis et al., 2020), preserving a
traditional way of life based on practices that have a low local environmental impact.
These practices, guided by a sustainable approach, show the responsible use of
nature's resources, be they fisheries such as fish and shellfish (Lobato et al., 2014) or
plants as useful plants. These plants include food and medicinal plants, as well as
those used to build houses, boats and as firewood (Rocha; Tavares-Martins; Lucas,
2017).

The use of these resources demonstrates the residents' relationship of
dependence on the coastal environment, which could have its future jeopardized by
the threats posed by climate change. The decrease or even interruption in the flow of
these benefits could affect the permanence of community members in the region. In
this sense, the following questions were raised: 1 - Have the residents of Resexmar
Soure perceived a decrease in the provision of natural resources in the face of climate
change? 2 - Has this decrease affected local well-being? 3 - Are perceptions shaped
by socioeconomic and demographic factors? The study was conducted with the aim of
surveying local perceptions of the impact of climate change on the provision of nature's

resources.

4.2. METHODS

4.2.1 Study area

The Resexmar Soure is a Brazilian federal protected area (P.A.), with a
territorial extension of 29,578.36 hectares and is located on the east coast of Marajo
Island, the world's largest fluvial-marine island in the estuary of the Amazon Basin.
(Instituto Chico Mendes de Conservagao da Biodiversidade (ICMBIO), 2018). This
P.A. is made up of three communities: Vila de Pesqueiro, 7 km from the municipality

of Soure; Comunidade do Caju-Una, 18 km away and Povoado do Céu, 23 km away.
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The region's climate classification, according to Kdppen, is of the Ami type,
whose annual rainfall regime defines a dry season, but with sufficient rainfall to
maintain this period, not characterizing a water deficit. The climatic subdivision of the
region, according to Bagnoul and Gaussen's bioclimatic classification of the Amazon,
characterizes it as an eutermaxeric sub-region comprising an equatorial climate with
an average temperature of the coldest month of more than 20°C and an average
annual temperature of 26°C. Annual rainfall is always greater than 2,000 mm (AmaralL
et al., 2023). The seasons are non-existent or not very pronounced, the temperature
range is very low and the days are the same length as the nights, the relative humidity
is high (>80%), with a total absence of a dry period. The equatorial center of mass
predominates in this region and pockets of air also appear at the mouth of the Amazon
River (INMET - Instituto Nacional de Meteorologia, 2021).

The residents of these communities live in natural environments made up of
restinga areas, mangrove forests, dry and flooded fields and the tesos. (Cohen et al.,
2008). The tesos are artificial embankments built during the occupation of the island
by pre-Columbian populations who had to deal with the cyclical flooding of the region
(Lisboa, 2012). The populations survive on resources extracted in the area delimited
by Resexmar Soure, such as fishing: fish, crabs, shrimp, crabs and shellfish in general;
non-timber forest resources: natural oils and fruits; small animal husbandry: chickens,
ducks and pigs; handicrafts and natural products and activities linked to the tourist
industry (ICMBIO, 2018). There are also families who benefit from federal government
aid payments, such as Seguro Defeso, Bolsa Familia and Bolsa Floresta.

With regard to traditional practices for the use of natural resources, we
highlight the capture of the mangrove crab (Ucides cordatuz), fishing on beaches, the
demarcation of streams to protect fishing resources (ICMBIO, 2018). There is also the
production chain for andiroba oil and tucuma’s bug oil - led by women - and the
manufacture of handicrafts, especially Marajoara ceramics (Rocha et al., 2014; Rocha
etal., 2017).

4.2.2. Informant selection and data collection

To collect the data, we selected informants who live in one of the communities
within the area delimited by Resexmar Soure, and who are aged 18 or over. A total of
112 forms were then applied, 46 in Vila do Pesqueiro, 31 in Comunidade do Caju-Una

and 35 in Povoado do Céu, this number reflecting the number of participants willing to
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take part in the study. The sample corresponds to 44.98% of the population of these
communities, considering the last survey which counted 249 families (Rocha; Tavares-
Martins; Lucas, 2017). The sample size made it possible to estimate a confidence level
of 93%.

4.2.3 Form structure
The form was divided into five sections: |. Socioeconomics, with variables such

as: i. community; ii. age; iii. length of residence in the community; vi. schooling; v.

household size; Il. Environmental comfort and sense of well-being, addressing issues

related to the impact of changes in rainfall patterns on people's health and well-being;

lll. Perceived decline in fishery resources, to assess how the decline in fish, crab,

shrimp and fishery resources in general has affected people's survival; V. Perceived

decline in non-timber resources, to check how the decline in the provision of resources

such as seeds, oilseeds, fruit and all varieties of food and medicinal plants has affected

community members and V. Perceived decrease in_timber resources, in order to

identify how changes in the supply of timber have affected the communities.

The questions on the form were prepared as assertions, a method which
consists of presenting the informant with a statement and the informant, in turn,
indicates their degree of agreement or disagreement with what has been presented to
them. The statements in all the categories were prepared considering the context of
climate change and on a 5-point Likert scale (where 2.0 means no agreement; 2.1 to
4.0 low agreement; 4.1 to 6.0 agreement; 6.1 to 8.0 high agreement and 8.1 to 10 very
high agreement) (Bermudes et al., 2016). This tool has been widely used to understand
perceptions of climate change (Funatsu et al., 2019; Luis; Vauclair; Lima, 2018; Rakib
et al., 2019).

4.2.4 Statistical analyses

We used Spearman's correlation (Zar, 2009) to test the relationship between
all the perception categories (Climate Change, Fishing Resources, Timber and Non-
Timber Resources) and the socio-economic variables (age, length of time living,
number of people per family and schooling). We used the Kruskal-Wallis test to test
the difference in perception levels, with community identity as the predictor variable in
the model and the perception categories as the response variable. Dunn's test was

used a posteriori to see which averages showed differences (Zar, 2009). We used the
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R program to carry out all the statistical analyses (R Foundation for StatisticalL
Computing, 2021).

4.3.RESULTS

4.3.1 Socioeconomic profile of interviewees

The gender split of the interviewees was equal, with the majority aged over 41
and with incomplete basic education. In terms of length of residence in their respective
communities, the majority were also over 41 years old. As for the size of the household,
it can be seen that most families have one to three people living in the house (Table
1).

Table 1 — Socioeconomic data of those interviewed in the communities

Gender Ne %
Male 56 50.00
Female 56 50.00
Age

18 to 20 8 7.14
21to 40 26 23.21
41to 60 42 37.50
61 or more 36 32.14
Education level

Incomplete elementary school 60 53.57
Complete elementary school 7 6.25
Incomplete high school 10 8.92
Full high school 28 25.00
Complete higher education 7 6.25
Length of residence

1to 10 14 12,50
11 to 20 20 17,86
21to 40 21 18,75
41 or more 57 50.89
Household size

1to3 58 51.79
4t06 44 39.29
7 or more 10 8.93

4.3.2 Perception scores
It can be seen that residents agree that climate change is real and is having a

direct effect on the well-being of communities and on the reduction of natural resources
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that are essential to people's livelihoods (Table 2). In the analysis category
Environmental comfort and feeling of well-being, the results show that community
residents believe that changes in rainfall and temperature patterns have generated
certain discomforts in their daily lives, such as the appearance of common ilinesses
like colds and flu. These changes are related to the increase in temperature and
decrease in rainfall, indicating that warmer and less rainy periods have affected

people's health and well-being.

Table 2 — Perception of environmental comfort and feeling of well-being and availability of resources
due to climate change

1. ENVIRONMENTAL COMFORT AND SENSE OF WELL-BEING

Assertions Mean (standart deviation)
1:1 The rise in temperature ha§ blegun_to cause 7.73 (+ 3.06)
discomfort among the community's residents

1.2 The Qe?reasg in rainfall has started to harm the 7.62 (+ 3.18)
community's residents

1.3 The |.nc‘rease' in rainfall has started to harm the 2.18 (+ 1.13)
community's residents

1.4 The (_:hc?mge in wind speed has harmed the 3.47 (+ 2.73)
community's residents

15 (_:hanges in rainfall patterns have altered the level of 4.47 (+ 3.43)
the tides

t1i(.JIGe;I'emperature changes are altering the level of the 5.22 (+ 3.49)
1.7 ngh_tldes_ have becom_e a concern for the 5.16 (+ 3.52)
community with each passing year

1.8 People in thg community have become more ill due 7.55 (+ 3.25)
to changes in rainfall patterns

1.9 Peoplein the community have become more ill due 6.05 (+ 3.62)
to the change in temperature

1.10 Community residents have started to complain 7.72 (+ 3.63)

more about changes in the climate
2. THE INFLUENCE OF CLIMATE CHANGE ON RESOURCE AVAILABILITY
2.1 Fishing resources

2.1.1 Decrease in crab availability 7.33 (x 3.14)
2.1.2 Decrease in shrimp availability 7.33 (£ 3.00)
2.1.3 Decrease in fish availability 8.27 (x 2.69)
2.1.4 Decrease in tur( availability 6.40 (+ 3.24)
2.1.5 Decrease in siri crab availability 6.49 (+ 3.26)

2.2 Non-timber extractive products
2.2.1 Decrease in the availability of resources for

making handicrafts 5.36 (+ 3.24)
2.2.2 Decrease in availability of medicinal plants 5.69 (= 3.21)
2.2.3 Decrease in availability of mystical plants 5.64 (= 3.21)
2.2.4 Decrease in the availability of fruit plants 5.45 (+ 3.13)
2.2.5 [zfecrease.m the availability of oil seeds (andiroba, 5.20 (+ 3.25)
tucuma’s bug oil, coconut)
2.3 Extractive timber products

2.3.1 Decrease in wood for building houses 5.49 (+ 3.18)
2.3.2 Decrease in wood for building fish traps 5.51 (+ 3.20)
2.3.3 Decrease in wood to be used as firewood 5.38 (£ 3.17)

2.3.4 Decrease in wood for paint extraction (tinteiro) 5.29 (+ 3.20)
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According to their perceptions, other environmental factors such as wind speed
(3.47) and high tides (5.16) present a low degree of threat to community members.
The results of this category, when related to perceptions of climate change (7.72),
reveal the environmental, social and health vulnerability of the communities in the face
of these changes. The category Influence of the local climate on the availability of
resources: fisheries shows that community members have a high level of agreement
with the decrease in crab (7.33), shrimp (7.33), turt (6.40) and siri crab (6.49), and a
very high level of agreement with the decrease in fish (8.27). These respondents
associate the decrease in these resources with changes in temperature and rainfall
patterns, as previously reported.

In the category Influence of the local climate on the availability of resources:
non-timber resources, community members agree with the decrease in raw materials
used to make handicrafts (5.36), medicinal plants (5.69), mystical plants (5.64) and
fruit trees (5.45), as well as the decrease in seeds (5.20) used to extract andiroba and
tucuma’s bug oil. The level of agreement for the statements in the category Influence
of the local climate on the availability of resources: extractive timber products indicates
that the community members perceive a decrease in the supply of wood, which the
first residents of Resexmar Soure used to make houses (5.49), corrals (5.51), as well
as those that can be used as firewood (5.38) and tinteiro (a species used for dyeing
and caulking boats) (5.29).

4.3.3 Socioeconomic Variables and Perceptions

The time of residence in the community, schooling and household size did not
affect the level of perception of the residents (Table 3). Only age showed a correlation
with the perception of climate change. We observed that the highest perception values

were among younger people.
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Table 3 — Spearman coefficients of correlation between socioeconomic variables and perception. Bolds
values represent a P<0.05.

Variable Environmental Fishing resources Non-timber Timber resources
comfort resources

Age -0.31 0.09 0.02 -0.10

Time of .0.15 -0.04 -0.01 -0.07
residence

Education 0.17 -0.03 -0.02 -0.01
Number of 0.15 -0.11 0.07 0.15
residents

4.3.4 Perception by Communities

Vila do Pesqueiro stands out for its high scores indicating greater agreement
with the statements, followed by Caju-Una and Céu, respectively (Figure 1). The
Kruskal-Wallis test shows a difference between the levels of perception for the
following categories: Environmental comfort, Fishing resources, Non-timber resources
and Timber resources (Table 4). Dunn's test indicates that this difference occurs

between Vila do Pesqueiro and the other communities in all categories (Table 5).
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Figure 1 — Perceived change in resources for each section of the form in the three communities

Table 4 — Results of the Kruskal-Wallis test for each section of the form between the three

communities. Bolds values represent a P<0.05.

Section Kruskal-Wallis chi-squared
Environmental comfort 31.62
Fishing resources 71.52
Non-timber resource 23.90

Timber resource 26.50
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Table 5 — Dunn's test results for each section. Bolds values represent a P<0.05.

Section Communities comparation Z
Environmental comfort Caju-Una - Céu 0.86
Caju-Una - Pesqueiro -4.14
Céu - Pesqueiro -5.16
Fishing resources Caju-Una - Céu 0.67
Caju-Una - Pesqueiro -1.77
Céu - Pesqueiro -2.55
Non-timber resource Caju-Una - Céu 2.22
Caju-Una - Pesqueiro -2.38
Céu - Pesqueiro -4.87
Timber resource Caju-Una - Céu 0.24
Caju-Una - Pesqueiro -4.14
Céu - Pesqueiro -4.48

4.4 DISCUSSION

The results of our study in the Resexmar Soure indicate that community
members agree that climate change is real and has a direct influence on the reduction
of local well-being, fishing, timber and non-timber resources. They indicate that older
people are the most skeptical, and those who live in communities closer to the urban
center are more likely to agree with the occurrence and negative consequences of the
phenomenon. The high level of agreement that changes in rainfall and temperature
patterns are causing respiratory diseases shows that residents can see how a global
phenomenon affects the health of local populations. Diseases affecting the respiratory
system are direct biological consequences of heatwaves, extreme weather events and
air pollution levels with rising temperatures, which are the primary risks of climate
change (Mcmichael, 2013).

It can be seen that local knowledge has enabled this level of understanding of
the phenomenon, as community members have in-depth knowledge of environmental
dynamics and establish their beliefs based on empirical knowledge, which has been
passed down orally for over a century (Assis et al., 2020). This knowledge comes from
traditional knowledge generated from their experiences with the local environment
(Lobato et al., 2014). This level of understanding becomes more accurate the closer
the community is to the urban center of Soure. Residents living in Vila do Pesqueiro

showed the highest level of agreement and those from the other communities, the most
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distant, expressed the lowest level of agreement. Although older age is expected to
provide more experience of the dynamics of how local ecosystems function (Wolf;
Moser, 2011), the "climate change", its causes and consequences, are not widely
disseminated among older residents.

In the case of the communities studied, we believe that the low perceptions
presented by older residents who live in the more distant communities can be
explained by the fact that the subject is not in vogue in the environmental projects
developed in Resexmar Soure with a view to raising awareness among the local
population. It should be noted that most of them focus on the conservation of nature
and its resources: "Beaches of Soure: our Marajoara paradise”, in which actions were
developed to combat pollution of the beaches (Lobato et al., 2014); "Young
protagonists”, aimed at training young people to act in future environmental struggles
and causes of interest to each community (Assis et al., 2020); "Community garden" to
preserve medicinal species and thus strengthen traditional culture and knowledge
(Assis et al., 2020); "Ecological trails" to raise awareness of nature conservation (Pinto
et al., 2022; Repolho et al., 2018). It should be noted that these projects have had a
positive impact on communities (Assis et al., 2020a; Assis et al., 2020b) mainly on
perceptions of solid waste and nature and its resources, which were worked on in the
projects mentioned above. We therefore stress the importance of future initiatives that
address the issue of climate change in the communities belonging to the Resexmar
Soure.

Given the vulnerability to climate change reported by community members,
there is a worrying scenario for their permanence and for obtaining the benefits of local
ecosystems. Mortality from risk events (floods, droughts and high temperatures) is 15
times higher in countries classified as highly vulnerable than in those with low
vulnerability (Birkmann et al., 2022). In the case of the communities studied, it is
understood that this risk is real because they are located in coastal areas, classified
as one of the most vulnerable on the planet to this event (Ferro-Azcona; Ramenzoni,
2019; Mehvar et al., 2019). Another fundamental point is the consensus among the
interviewees that the availability of fish resources is declining, reflected in the scores
of the statements in this category, which ranged from strongly agree to very much
agree. In addition to the social, economic and food security impact of the scarcity of
fish, these results may also be indicative of threats to the region's fish populations. A

reduction in threats could lead to a reduction in vulnerability as a whole (Bonatti et al.,
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2016), justifying regional and local studies to outline the impacts of climate change on
communities, helping with mitigation policies.

Results of studies conducted in Tanzania (Wilson et al., 2021), Australia
(Metcalf et al., 2015) and Bangladesh (Anik; Khan, 2012), with communities that have
a direct relationship with fishing, show that the availability of fish is decreasing.
Interviewees in these regions link the reduction in fish stocks to climate change. The
observations reported both in the aforementioned studies and in this one reveal that
the consequences of this phenomenon can already be felt and reported by coastal
communities in different regions of the world, such evidence supporting that this
phenomenon is not restricted to a local context. This result is alarming, since a review
shows that fishing resources, in addition to being a source of protein for countless
communities, contribute to their food security, especially in developing countries
(Kawarazuka; Béné, 2010). The study also draws attention to the economic role of
these resources, which are a source of income to increase families' purchasing power.

Given this scenario of a diminishing supply of fishing resources, the
communities of Resexmar Soure are directly affected, since they use them as a source
of food and to supplement their family income. Some residents are forced to go in
search of new opportunities, culminating in their moving to the metropolitan region of
the state of Para in search of opportunities, the most common municipalities being
Belém and Icoaraci. Climate change not only jeopardizes the fishing resources that
are essential to the survival of these populations, but also threatens their local
permanence and the preservation of the knowledge that governs their traditional way
of life.

It can also be seen that the interviewees report that the availability of raw
materials for various uses is decreasing. In this category, the perception of a decrease
in medicinal plants achieved the highest score. Studies have shown that climate
change has profound negative consequences for these organisms (Applequist et al.,
2020), unfavorably influencing the cycles and also their distribution (Maikhuri et al.,
2018). As climate change affects extractive resources, it also affects the livelihoods of
the populations that use these resources (Evangelista-Vale et al., 2021).

The use and importance of medicinal plants has already been highlighted in
studies carried out at Resexmar Soure (Magno-Silva; Rocha; Tavares-Martins, 2020;
Rocha; Tavares-Martins; Lucas, 2017), which show the important role of these

resources in providing health benefits to community members. The aforementioned
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studies reveal a strong relationship between users and plants and highlight that, as
well as playing an important role in health, they are also important elements of local
culture. The way they are used reveals ancient knowledge inherited from ancestral
peoples, which is the basis of the traditional knowledge that governs the way of life
based on the sustainability of nature's resources. Given this evidence and the results
highlighted in our study, the effect of climate change could affect not only the provision
of direct benefits provided by medicinal plants, but also disrupt the passing on of this
knowledge that characterizes the culture and traditional way of life in the communities

belonging to the Resexmar Soure.

4.5 CONCLUSION

The climate-related risks reported based on local perceptions show that a
decrease in natural resources in the face of climate change could affect the livelihoods
of communities, as well as disrupting the generational transfer of local knowledge that
shapes and governs the traditional way of life. This indicates that building ways to raise
awareness about climate change and its effects is useful. We consider this action to
be fundamental, since popularizing access to information is essential for the degree of
acceptance and participation of communities in this process. Despite the fact that
perceptions show that climate change is real and has led to a reduction in benefits for
the population, it can be seen that older people and those living in more distant
communities have a low level of awareness about the occurrence and damage caused
by this phenomenon, which may contribute to a low level of acceptance in future coping
and adaptation initiatives. Given this evidence and the reports of declines, this situation
Is worrying, since these resources add immeasurable value to the communities. The
way in which nature's resources are used and managed reveals knowledge inherited
from ancestral peoples that is part of local history and culture, so a decrease in
provision can have consequences, both material and immaterial, and their loss can be

measured beyond what is tangible.
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Highlights:

e As percepcdes sdo moldadas pela idade e distancia da comunidade;

e Altas percep¢les estdo vinculadas as necessidades de uso dos servigos
ecossistémicos;

e Os servicos ecossistémicos dos manguezais Sao 0S mais perceptiveis entre 0s
entrevistados.

RESUMO: Estudos cientificos revelam que as mudancas climaticas tém se tornado
incontestaveis, bem como suas consequéncias para 0s ecossistemas globais e para
a humanidade. As areas costeiras estdo entre as mais afetadas do planeta, devido
sua localizacéo, e isso pode comprometer a permanéncia das populacdes que vivem
nessas regides e sobrevivem dos recursos e servigos ecossistémicos. No caso da
Reserva Extrativista Marinha de Soure, Unidade de Conservacéo, localizada na area
costeira da Amazbnia Oriental, as alteragcbes nas variaveis meteorologicas ja
sinalizam os efeitos das mudancgas climaticas, esse cenario apresenta riscos para 0s
ecossistemas locais e pode afetar a subsisténcia das populacdes que dependem dos
recursos da natureza. A partir desse cenario, o presente estudo investigou a
percepcdo dos moradores locais sobre os servigos provisionados pelo ecossistema
costeiro, bem como a diminuicdo na provisdo de recursos da natureza face as
mudancas climaticas. Nossos achados revelam um alto nivel de percepcdo para o
provisionamento de servicos ecossistémicos costeiro, bem como um alta
concordancia para a diminuicdo de recursos naturais em decorréncia das mudancas
climaticas.

Palavras-chave: Conhecimento tradicional, Servicos Ecossistémicos, Percepcéao

Climética.

5.1INTRODUCAO

Os Servicos Ecossistémicos (SE) séo definidos como os beneficios providos

pela natureza, estdo agrupados nas seguintes categorias, de acordo com suas formas
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de uso e fungdes: servigos de provisao, servicos de regulacao, servigos culturais e de
suporte (MEA, 2005). Esses beneficios sdo usufruidos pelas populacées humanas de
maneira direta e indireta, para satisfazer suas necessidades e melhorar seu bem-estar
(De Groot; Wilson; Boumans, 2002). Sua obtencéo esta seriamente ameacada, pois
além da acdo antropica figurar entre as principais causas de reducdo (Zarrineh;
Abbaspour; Holzkamper, 2020), as mudancas climaticas desencadeiam fenémenos
gue alteram os processos ecologicos, ocasionando o desequilibrio nos ecossistemas
(Oppenheimer et al., 2019), que por fim compromete a entrega desses servicos (Diaz
et al., 2019; Weiskopf et al., 2020).

Os ecossistemas costeiros, por estarem localizados nas areas mais
vulneraveis do planeta, apresentam maiores riscos de perdas as mudancas climaticas
(Doney et al., 2012; Feher et al.,, 2017; Gabler et al., 2017; Osland et al., 2017,
Villamizar et al., 2017). Esse cenario constitui um fator preocupante, uma vez que
compromete o fluxo de beneficios essenciais as populacdes que vivem préximas e
dependem desses ambientes (Weiskopf et al., 2020). Frente a esse cenario de
ameaca para as populacdes costeiras, a comunidade cientifica alerta para a busca e
criacdo de estratégias de conservacao (Geijzendorffer et al., 2017; Hicks et al., 2016),
visando a garantia do fluxo futuro desses servicos (Silveira; Cirino; Prado-Filho, 2013).

A partir do contexto das mudancas climaticas, o interesse académico no
campo de SE costeiros tem crescido, no entanto o foco tem sido os aspectos biofisico
e econdmico (Magalhdes Filho et al., 2022; Schibalski et al., 2022; Sinclair et al.,
2021), negligenciando a dimensao sociocultural (Ramos; Jujnovsky; Almeida-Lefiero,
2018). Enquanto os valores econdémicos e ecoldgicos de um determinado SE podem
ser quantificados diretamente (Bianchi et al., 2018), os valores socioculturais sao
atribuidos com base nas percepc¢des sociais, preferéncias, demandas e as qualidades
percebidas de ecossistemas naturais como fonte geradora do bem-estar humano
(Bryan et al., 2010; Lima; Bastos, 2019; Van Riper et al., 2012). Os estudos sociais
podem fornecer novos insights sobre a sua importancia e valorizacao (Vlhervaara,
Ronk&; Walls, 2010), e um dos caminhos para isso € a compreensao das percepcdes
locais (Iniesta-Arandia et al., 2014), processo que pode subsidiar a projecao de
informagcdes ambientais eficazes e campanhas de educacdo mais pontuais
(Moutouama et al., 2019).

A Reserva Extrativista Marinha de Soure (Resexmar Soure), localizada na

costa leste da Ilha do Marajé, maior ilha fluviomarinha do mundo no estuéario da Bacia
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Amazonica, € composta por comunidades que se estabeleceram na regido em busca
dos beneficios providos pela natureza (Instituto Chico Mendes de Conservagao da
Biodiversidade (ICMBIO), 2018). A interacdo das populacbes humanas nessa area
costeira resulta em praticas que demonstram saberes sobre a dinamica e
funcionamento dos ecossistemas locais, o qual é traduzido em conhecimentos
tradicionais (Lobato et al., 2014). Esses saberes podem revelar importantes
percepcdes acerca dos servigcos providos pelos ecossistemas, bem como as ameacas
no seu declinio diante das mudancas climaticas, considerando que previsdes atuais
ja relatam as consequéncias meteoroldgicas desse fenbmeno na regido (Oliveira et
al., 2020; Souto; Beltrdo; Oliveira, 2019).

Considerando a ampla gama de beneficios que 0s ecossistemas costeiros da
Resexmar Soure proporcionam para as comunidades locais e 0 seu estado de
vulnerabilidade as mudancas climaticas, levantamos os seguintes questionamentos:
1- Quais servicos 0s ecossistemas costeiros da Resexmar Soure ofertam as
comunidades? 2- As comunidades percebem diminuicdo de algum recurso natural
frente as mudancas climaticas? O nivel de percepcdo dos servicos ecossistémicos
apresenta relacdo com a percepcao de diminuicdo de recursos? Para responder essas
perguntas, foram elaborados e aplicados formularios estruturados com objetivo de
levantar percepcdes sobre 0s servicos prestados pelo ecossistema costeiro, dentro
da area de reserva, e compreender, a partir da vivéncia dos comunitarios, se eles

percebem alteracdes na oferta de algum beneficio da natureza.

5.2 METODOLOGIA

5.2.1 Caracterizacdo da area de estudo

A Reserva Extrativista Marinha de Soure (Resexmar Soure) € uma Unidade
de Conservagédo (UC) federal que possui uma extenséo territorial de 29.578,36
hectares e esté localizada na costa leste da Ilha do Maraj6, maior ilha fluviomarinha
do mundo no estuéario da Bacia Amazdnica, onde desaguam no Oceano Atlantico o
rio Amazonas pelo lado oeste e o rio Tocantins pelo leste (Instituto Chico Mendes de
Conservagcao da Biodiversidade (ICMBIO), 2018). Nos limites desta UC
estabeleceram-se trés comunidades: Vila de Pesqueiro, distante 7 Km do centro
urbano da cidade de Soure; Comunidade do Caju-Una, distante 18 km e Povoado do
Céu, distante a 23 km (Oliveira, 2012).
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Os moradores destas comunidades vivem em ambientes naturais constituido
por areas de restinga, florestas de manguezais, os campos secos e alagados e 0s
tesos (Cohen et al., 2008). Os tesos sdo aterros artificiais construidos durante a
ocupacédo da ilha pelas populacdes pré-colombianas que precisaram lidar com as
inundacdes ciclicas da regido (Lisboa, 2012). As populagdes sobrevivem de recursos
extraidos na area delimitada pela Resexmar Soure, coOmo 0S pesqueiros: peixes,
caranguejo-uca, camardes, siris e mariscos em geral; recursos florestais néo-
madeireiros: O0leos naturais e frutos; criacdo de pequenos animais: galinhas, patos e
porcos; artesanato e produtos naturais e atividades ligadas ao ramo turistico (Instituto
Chico Mendes de Conservagédo da Biodiversidade (ICMBIO), 2018). Ha, também,
familias que se beneficiam dos pagamentos de auxilios do Governo Federal, como:

Seguro Defeso, Bolsa Familia e Bolsa Floresta.

5.2.2 Elaboracéo dos formuléarios de percepc¢éo

O formulério para obtencdo dos dados foi construido em trés secdes: |.
Socioeconomia, na qual foram levantadas varidveis como: a. género, b. idade, c.
escolaridade d. distancia da comunidade, e. tempo de moradia; Il. Percepcdo sobre
os Servigos Ecossistémicos e lll. Alteragdes na provisao de recursos ecossistémicos.

Para captar os niveis de percepcao nas categorias Il e Ill foram elaboradas
assertivas na escala de Likert de 5 pontos (onde 1, significa discordo totalmente e 5
concordo totalmente) (Bermudes et al., 2016), em que os respondentes indicam seu
grau de concordancia em relacdo a uma situacéo ou cenario apresentado.

Para a elaboracéo das assertivas na categoria I, foi, inicialmente, realizada a
identificacdo dos servigos ecossistémicos costeiros, a partir da metodologia utilizada
por (Hicks; Cinner, 2014; Lau et al., 2019; Queiroz et al., 2017) os quais utilizaram
uma abordagem de métodos mistos, combinando revisdo na literatura, entrevistas e
observacfes detalhadas nas comunidades. Neste sentido, inicialmente, foi realizado
um levantamento bibliografico dos servicos prestados por areas costeiras,
considerando trabalhos relevantes na area, como (Barbier et al., 2011; De Groot et
al., 2012; De Groot; Wilson; Boumans, 2002; Faridah-Hanum et al., 2019; Giri et al.,
2011; Lau et al., 2019; Millennium Ecosystem Assessment — MEA, 2005; Queiroz et
al., 2017; Repolho et al., 2018; Rocha; Tavares-Martins; Lucas, 2017; Romarfach et
al., 2018; Santos; Silva, 2012; Teeb, 2010; Truong; Do, 2018).
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Apés a revisdo da literatura as assertivas para avaliar as percepcdes dos
servigcos ecossistémicos costeiros foram elaboradas dentro das categorias de
classificacdo do Millennium Ecosystem Assessment (MEA, 2005), a saber: provisao,
regulacdo, cultural e suporte. Dada a complexidade dos ambientes costeiros, neste
trabalho foram abordados os servi¢os ecossistémicos costeiros marinhos e terrestres,
conforme os trabalhos de Barbier et al. (2011) e Lau et al. (2019). Pois, a Resex Mar
de Soure apresenta ecossistemas de praia, dunas, restingas e manguezais (Lobato
et al., 2014).

5.2.3 Selecgao dos informantes e coleta de dados

Para coleta dos dados selecionamos informantes que residem em uma das
comunidades inseridas na area delimitada pela Resexmar Soure, e com idade igual
ou superior a 18 anos. Em seguida foram aplicados 112 formularios, sendo 46 na Vila
do Pesqueiro, 31 na Comunidade do Caju-Una e 35 no Povoado do Céu, sendo este
namero o reflexo de participantes dispostos em participar do estudo. A amostra
corresponde a 44.98% da populacdo destas comunidades, considerando o ultimo
levantamento que contabilizou 249 familias (Rocha; Tavares-Matrtins; Lucas, 2017). O

tamanho amostral permitiu estimar um nivel de confianca de 93%.

5.2.4 Tratamento dos dados

5.4.1.1Avaliacéo da frequéncia percebida sobre as alteracdes na precipitacao local

Para quantificar o nivel de concordancia dos comunitarios sobre as assertivas
gue compunham o formuléario, foi elaborada uma escala de frequéncia a partir do
trabalho de (Assis et al., 2020), categorizando, desta forma, o nivel de concordancia

em scores, considerando 2 como pontuag¢do minima e 10 como méaxima (Tabela 1).
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Tabela 1 — Classificagao dos niveis de frequéncia das altera¢des percebidas (Adap. ASSIS et al.,

2020)

Classificacdo da frequéncia Score
Sem concordancia I 2,0
Baixa concordancia 2,1a4,0

Concordancia 41a6
Alta concordéancia 6,1a8
Concordo muito 8,1a10

5.2.4.2 Analises estatistica

Modelos lineares mistos (GLM) foram usados para testar a significancia de
género, idade, escolaridade, distancia da comunidade e tempo de moradia para cada
assertiva, em cada bloco de questfes separadamente. Construimos um modelo global
contendo todas as variaveis preditoras para uma melhor compreenséo da variavel
reposta. Em seguida, com o conjunto de todos os possiveis modelos aditivos com as
variaveis preditoras, selecionamos aqueles mais parcimoniosos usando o Critério de
Informacao Akaike (AIC) (Symonds; Moussalli, 2011). Todos os modelos com AAIC
menor que 2 foram considerados igualmente parcimonioso (Burnham; Anderson,
2002). Quando mais de um modelo foi selecionado, calculamos os parametros médios
do modelo e erros padréo incondicionais usando a funcdo 'model.avg’ do pacote
'MuMIn' (Anexo 1l). Todas as analises foram realizadas no ambiente R (R Foundation
for Statistical Computing, 2021) e a modelagem linear de efeitos mistos foi realizada

usando o pacote Ime4 (Pinheiro; Bates, 2000).
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5.3 RESULTADOS
Tabela 2 — Percepcéo dos Servicos Ecossistémicos Costeiros (praia, duna e restinga)
SERVICOS DE REGULACAO
Intercepto com
Assertiva mtervalo de Género Idade Escolaridade | Distancia Tempo .de RP PENM PEM
confianca de moradia
95%
A praia ajuda a melhorar o clima na comunidade 0.121 0.140 i i ) -0.340*
(1. REGULACAO CLIMATICA) 9.56 0.070 0.256 0.116 0.256 0.181
A praia ajuda a prevenir a eroséo costeira (2. -0.244 0.226 ) . i i -0.812*
PREVENCAO CONTRA EROSAO) 7.01 0.863 0.316 .0.247 0.549 0.176
A praia ajuda a armazenar e a filtrar agua no 0.741* 0.300 -0.107
solo (3. CAPTACAO E PURIFICACAO DA 7.52 0.175 -0.959** -0.124 0.390 -0.153
AGUA)
A praia ajuda a diminuir da atmosfera o gas 0.425 0.140 0.287
carbOnico, responsavel pelo superaquecimento 7.81 0.475 -0.266 -0.087 -0.079 -0.007
do planeta (4. SEQUESTRO DE CARBONO)
Existe um equilibrio entre todas as espécies 0.299 -0.086 0.280
existentes nas praias (5. CONTROLE 7.75 -0.248 -0.321 -0.140 -0.050 -0.264
BIOLOGICO)
Média 7.93 0.271 0.139 -0.077 -0.425 -0.042 0.086 0.008 -0.157
SERVICOS de HABITAT ou SUPORTE
A praia serve de local para algumas espécies de -0.117 -0.313 -0.258
outros ecossistemas se reproduzirem (6. 8.77 -0.108 -0.327 0.070 0.365 0.046
BERCARIO)
A praia serve de local para algumas espécies se 0.220 -0.303 i i 0.242
refugiarem (7. REFUGIO) 8.31 0.236 0.125 0.168 0.502 0.169
Na praia habitam diversas espécies, todas 0.273 0.031 -0.056
adaptadas ao mesmo ambiente (8. 8.38 0.244 0.066 0.024 0.748* -0.095

DIVERSIDADE GENETICA)
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Média 8.49 | 0124 | -0.192 | 0.123 | 0141 | 0086 | 0541 | -0.086 | -0.020
SERVICOS DE PROVISAO
A praia prové alimento para as comunidades (9. 0.240 -0.216 . 0.142
ALIMENTO) 9.69 -0.096 -0.090 -0.003 0.160 -0.427
A praia fornece matéria prima que pode ser -0.115 -0.011 0.216
usada como lenha e em constru¢ées (10. 9.65 -0.021 0.433** 0.127 0.241 -0.025
MATERIA PRIMA)
A praia contém recursos que podem ser usados -0.087 0.477* 0.044
para fins medicinais (11. RECURSOS 9.32 0.082 0.017 0.216 0.013 0.268
MEDICINAIS)
A praia possui recursos que podem ser usados -0.017 -0.097 -0.040
para a confeccdo de ornamentos (12. 9.81 -0.105 -0.158 -0.031 -0.170 -0.090
RECURSOS ORNAMENTAIS)
Média 9.62 0.007 0.033 -0.034 0.051 0.090 0.142 -0.049 0.086
SERVICOS CULTURAIS
Na praia podem ser realizadas atividades 0.116 -0.16 0.029
turisticas e passeios em geral (13. 9.89 0.039 -0.010 -0.064 0.140 -0.019
RECREACAO e TURISMO)
Na comunidade a praia € um lugar sagrado (14. -0.312 0.453* 0.669**
ESPIRITUAL) 9.43 -0.060 -0.006 0.171 -0.290 -0.350
Na praia podem ser desenvolvidas pesquisas 0.006 -0.043 0.087
cientificas e acdes de Educacdo Ambiental (15. 9.83 0.074 0.122 -0.088 0.130 -0.016

CIENCIA e EDUCACAO AMBIENTAL)

A praia € um ambiente que proporciona 0.265 0.045 -0.028
inspiracdo para os saberes locais (16. 9.51 0.141 -0.153 -0.165 -0.029 -0.042
DESENVOLVIMENTO COGNITIVO)

Média 9.67 0.018 0.109 0.048 -0.012 -0.036 -0.012 -0.107 0.189*

Caddigos de significancia: *** (0 - 0.001); * (0.001 - 0.01); * (0.01- 0.05)
RP (Recursos Pesqueiros); PENM (Produtos Extrativistas N&do Madeireiros); PEM (Produtos Extrativistas Madeireiros)
Intercepto: valor basal do nivel de concordancia para as assertivas analisadas; IC: intervalo de confianca
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SERVICOS DE REGULACAO

Intercepto com PEM
Assertiva mte_rvalo de Género Idade Escolaridade Distancia Tempo _de RP PENM
confianca de moradia
95%
Onde existem os manguezais a qualidade do ar -0.081 0.552** -0.008
€ melhor - « |
(1. REGULACAO DO CLIMA E DA QUALIDADE 9.40 0.118 0.141 0.530 0.344 0.057
DO AR)
Os manguezais ajudam a remover da atmosfera 0.152 0.433** -0.160
gases que contribuem para o aumento da
temperatura (CO3); além de originar o acimulo
de material orgénico (seres vivos e madeira 9.36 0.159 0.111 0.055 0.285 0219
decomposta) (2. SEQUESTRO E
ARMAZENAMENTO DE COy)
Os manguezais formam barreiras naturais contra 0.111 0.259 0.484**
alagamentos e ventos fortes 9.52 0.053 0.274 0.302* -0.059 | -0.080
(3. MODERACAO DE EVENTOS EXTREMOS)
Os manguezais protegem a comunidade contra 0.216 0.545* ) i i 0.344
a erosdo (4. PROTECAO CONTRA A EROSAO) 9.20 0.155 0.060 0.225 0.075 0.181
O solo do manguezal ajuda na decomposicéo 0.023 0.439* - 0.381
de residuos humanos e animais (5. 9.07 0.164 -0.026 0.324 0.403 0.658*
TRATAMENTO DE EFLUENTES) *
Os restos vegetais de mangue (galhos e folhas) -0,025 0.379* 0.322
que caem no solo podem ser reaproveitados i -
pelo préprio manguezal (6. CICLAGEM DE 9.18 0.151 0.014 0.189 0370 0.487*
NUTRIENTES)
No manguezal existe polinizagédo (7. 0.338 -0.252 ) i i - 0.285
POLINIZACAO) 8.70 0.203 0.293 0.018 0.426 0.55%1
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Existe um equilibrio entre todas as espécies que -0.059 0.194 0.134
habitam no manguezal (8. CONTROLE 9.34 0.130 -0,164 0.013 0.155 -0.199
BIOLOGICO)
No manguezal existem interacBes entre 0,060 0.232 0.060
diferentes espécies e destas com meio
ambiente (9. REGULACAO DA 9.33 0.123 -0.195 0.054 0.141 -0.100
BIODIVERSIDADE)
Média 9.23 0.080 0.312** 0.059 -0.010 0.184 0.224* | -0.246 | 0.206
SERVICOS de HABITAT ou SUPORTE
O manguezal oferece condi¢Bes para que todas -0.131 0.046 0.123
as espécies que nele habitam consigam 9.57 0.264 -0.036 -0.038 -0.041 0.172
sobreviver (10. HABITAT)
O manguezal serve como local de parada e -0.026 -0.106 0.159
alimentacédo para algumas espécies (11. 9.33 0.149 -0.137 0.234 0.150 0.091
REFUGIO)
O manguezal € um local que algumas espécies 0.003 -0.289 -0.300
de outro ecossistema usam para se 9.12 -0.297 -0.086 0.236 0.242 0.638*
reproduzirem (12. BERCARIO)
O manguezal oferece condi¢des para a -0.126 0.146 0.040
existéncia de inUmeras formas de vida no
mesmo ambiente (13. DIVERSIDADE 9.34 0.058 0.023 0.184 0.316 -0.034
GENETICA)
Média 9.34 -0.072 -0.047 0.043 -0.065 0.153 0.169 0.203 0.008
SERVICOS DE PROVISAO
O manguezal dispde de alimentos para a 10 - - ) i i i i -
comunidade (14. ALIMENTO)
O manguezal oferta material para o uso em 0.022 0.189 0.138
construcdes e como carvéo (15. MATERIA 9.76 -0.021 0.376** 0.152 -0.003 0.105
PRIMA)
O manguezal oferece recursos medicinais para 0.031 0.138 0.281
a comunidade (16. RECURSO MEDICINAL) 9.23 -0.002 0.182 0.183 0330 |-0.189
Média 9.66 0.020 0.081 -0.007 0.185 0.113 0.105 -0.009 | 0.136
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SERVICOS CULTURAIS

No manguezal podem ser realizadas atividades
de turismo e lazer (17. RECREACAO E
TURISMO)

O manguezal atrai pessoas apenas com o
desejo de observa-lo (18. CONTEMPLACAO
ESTETICA)

As pessoas da comunidade se inspiram no

manguezal para a criacdo de arte e cultura
(19. INSPIRACAO PARA A CULTURA, ARTE E
DESIGN)
O manguezal € um local sagrado para a
comunidade (20. ESPIRITUAL)
No manguezal podem ser realizadas pesquisas
cientificas e atividade de Educacdo Ambiental
(21. CIENCIA E EDUCACAO AMBIENTAL)

8.76

9.56

9.34

9.40

9.63

0.514* -0.480
-0.264

0.036 | -0.204
-0.287
0.214* | -0.375
-0.449*
0.302 | 0.385* 0.223

0.119 -0.090
-0.145

-0.135

0.073

-0.172

0.220

-0.143

-0.171

-0.067

-0.067

0.313*

0.072

0.006

0.318*

-0.069

-0.242

-0.166

-0.137

0.239

-0.057

-0.179

0.009

0.593

-0.127

0.229

0.609**

0.170

Média

9.34

0.100 -0.157 -0.274*

-0.028

0.014

-0.029

-0.032

0.296*

Cddigos de significancia: *** (0 - 0.001); * (0.001 - 0.01); * (0.01- 0.05)

RP (Recursos Pesqueiros); PENM (Produtos Extrativistas Nao Madeireiros); PEM (Produtos Extrativistas Madeireiros)
Intercepto: valor basal do nivel de concordancia para as assertivas analisadas; IC: intervalo de confianca
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A tabela 2 traz os resultados da Percepcdo dos Servigos Ecossistémicos
Costeiros (praia, duna e restinga) e mostra que nivel de concordancia para as
assertivas na categoria servicos de regulacdo varia de alta a muita alta. O maior
escore esta relacionado ao servigo de regulacéo climatica da praia e 0 menor com o
servigo ecossistémico de prevengdo contra a erosao.

Pessoas do género masculino concordam mais que o ambiente costeiro oferta
0 servico de captacdo e purificacdo de agua. Pessoas que possuem maior
escolaridade acreditam menos que a praia oferta servico de prevencao contra erosao.
E os que moram em comunidades mais distante sdo mais céticos quanto a oferta do
servigco ecossistémico de captacao e purificacdo da agua.

Quando relacionado o grau de concordancia dos servigos ecossistémicos com
a percepcao de diminuicdo dos recursos ambientais nas categorias: Recursos
Pesqueiros (RP), Produtos Extrativistas N&o Madeireiros (PENM) e Produtos
Extrativistas Madeireiros (PEM), observamos que quanto maior a concordancia de
diminuicdo de PEM, menos os informantes acreditam que o ecossistema fornecera os
servicos de regulacéo climatica e prevengéo contra erosao.

Os escores de concordancia para as assertivas nas categorias servicos de
hébitat ou suporte, servicos de provisdo e servigos culturais sdo muito altos. Os
entrevistados que vivem nas comunidades mais distantes acreditam mais que a
natureza pode prover matéria prima, e os mais idosos apresentam maior crenca de
gue o ecossistema local prové recursos medicinais para a populacdo. As pessoas que
acreditam nas mudancas climaticas como uma das principais causas de diminui¢cao
dos PENM, sdo as que menos acreditam na natureza local como fonte provedora
alimento.

O resultado na tabela 3, revela que os Servicos Ecossistémicos Costeiros
(Manguezal) sdo altamente percebidos pelos comunitarios. Na categoria servigos de
regulacéo o grau de concordancia € muito alto. A idade relacionou-se positivamente,
indicando que as pessoas mais idosas concordam mais que o manguezal fornece
servicos regulacdo do clima e da qualidade do ar, sequestro e armazenamento de
carbono, protecao contra a erosao, tratamento de efluentes e ciclagem de nutrientes.

As pessoas que vivem nas comunidades mais distantes acreditam mais que o
manguezal fornece servigo de regulacdo do clima e da qualidade do ar e moderacéo
contra eventos extremos. Aqueles que acreditam que os PENM do manguezal estao

desaparecendo devido as mudancas climaticas tendem a crer menos que esse
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ambiente proporciona alguns servigos ecossistémicos, tais como: tratamento de
efluentes, ciclagem de nutrientes e polinizacéo.

Na categoria servicos de habitat ou suporte o nivel de concordancia para as
assertivas é muito alto. Aqueles que acreditam que as mudancas climaticas estéao
contribuindo para a reducdo PENM séo, também, os que mais acreditam que o
manguezal € responsavel pelo servico ecossistémico de bercario. O nivel de
concordancia para as assertivas na categoria servicos de provisdo, também, é muito
alto. Aqueles que moram nas comunidades mais distantes acreditam mais que o
manguezal fornece matéria-prima.

Na categoria servigos culturais o nivel de concordancia para as assertivas é
muito alto. Aqueles que apresentam maior idade e maior tempo de moradia
reconhecem mais que o manguezal € um lugar sagrado, e desempenha um importante
papel na vida espiritual dos moradores. Os que possuem maior escolaridade tendem
ser mais céticos a natureza como uma fonte de inspiracéo para criacdo de arte, cultura
e design. E as pessoas que mais acreditam na diminuicdo dos RP e PEM em funcéao
das mudancas climéaticas sdo, também, as que mais percebem servicos de

contemplacao estética e espiritual, respectivamente.

5.4 DISCUSSAO

O alto grau de concordancia para a fornecimento de servigos ecossistémicos
costeiros e para a diminuicao dos recursos pesqueiros, madeireiros e ndo madeireiros,
revela que os beneficios que a Resexmar Soure fornece as comunidades locais, bem
como 0s impactos que 0s recursos naturais vém sofrendo com as mudancas
climaticas sdo altamente perceptiveis. Essas percepcdes, apresentam relagcdo com
variaveis socioeconémicas e demografica, indicando que as pessoas mais idosas e
gue vivem nas comunidades mais isoladas apresentam mecanismos de percepcao
mais sensiveis. Nossos resultados, também, mostram que aqueles que acreditam na
diminuicdo dos recursos da natureza, em fungdo das mudancas climéticas, creem
menos que 0s ecossistemas locais podem prover servigos ecossistémicos.

Os resultados na categoria servicos de regulagdo mostram que 0sS
entrevistados, em sua grande maioria, percebem que 0 ecossistema costeiro,
proporciona um clima mais agradavel para as comunidades. Dentre os multiplos

beneficios que essas areas provisionam as populacdes humanas, a literatura
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especifica lista a qualidade do ar como um dos principais (Ipbes, 2019; Chakraborty;
Gasparatos; Blasiak 2020; Liu et al., 2021; Rao et al., 2015). Na Resexmar Soure as
comunidades estdo dispostas em areas cujo entorno possui extensa formacéo
vegetal, a qual compde a maior faixa continua de manguezal do mundo (Instituto
Chico Mendes de Conservacgao da Biodiversidade (ICMBIO), 2018). De acordo com
0S respondentes essa area proporciona uma sensacdo de temperatura mais
agradavel, como pode ser evidenciado na fala de Nascimento, L. de 54 anos, da
comunidade do Caju-Una: “a vegetacéo da costa ajuda a melhorar o clima”. Assim
depreende-se que a vegetacdo do manguezal, disposta na area costeira da regiao,
possui papel fundamental para melhorar a sensacédo térmica nas comunidades.
Nossos resultados também mostram que a concordancia para a diminuigdo dos PEM,
influencia os informantes a acreditarem que 0 ecossistema costeiro fornecera menos
servigos de regulacdo climética e prevencado contra erosdo. Isso demostra que eles
compreendem que a diminui¢éo da area do manguezal face as mudancas climaticas,
pode comprometer a qualidade do clima e a barreira de protecado natural que forma
contra a erosao costeira.

Os respondentes do género masculino apresentam maior nivel de percepcéao
sobre servicos de captacao e purificacdo de 4gua. Acreditamos que isso ocorra devido
estes serem pescadores, ocupacado que os levou a desenvolverem uma relacao mais
direta e rotineira com o0 ambiente costeiro, proporcionando-0s, assim, um maior nivel
de compreensao sobre estes beneficios. Estudos como os de (Dou et al., 2019, 2021)
corroboram que o nivel de compreensao dos beneficios providos por &reas costeiras
€ mais perceptivel entre pessoas que exercem uma relacdo mais intensa com esses
ambientes.

Aidade e a distancia da comunidade foram variaveis que apresentaram relacao
positiva com a percepcdo dos SE de regulacdo do manguezal. Isso pode ocorrer
devido as pessoas mais idosas possuirem maior vivéncia e experiéncia nos ambientes
naturais, proporcionando um maior nivel de compreensdo sobre seus beneficios.
Quanto aos entrevistados que vivem nas comunidades mais isoladas, isso pode dar-
se devido ao maior nivel de dependéncia dos SE. Tais inferéncias podem ser apoiadas
pelo estudo de (Assis et al., 2020) onde as altas percepcbes levantadas foram
explicadas pela elevada idade e distancia da comunidade.

Os escores de concordancia para as assertivas na categoria servicos de habitat

ou suporte, sendo muito altos, revelam que os entrevistados compreendem que o
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ecossistema costeiro da Resexmar Soure possui um papel fundamental para suporte
a biodiversidade local. Isso pode ser evidenciado diretamente na fala de comunitarios,
como apontado no estudo de Assis et al. (2020), onde o ecossistema de manguezal
€ citado como um bercario para reproducéo de peixes. Em nosso estudo, também,
registramos resultados semelhantes, os quais podem ser demonstrados nas falas de
Almdeida, B. de 20 anos, da Vila do Pesqueiro: “A fémea do caranguejo usa a praia
para se reproduzir” e Santos, R. M. M., de 24 anos da Comunidade do Caju-Una:
“varias espécies de aves fazem ninho e se reproduzem no manguezal”’. Esses
conhecimentos sao oriundos, sobretudo, da experiéncia dos comunitarios que, na
grande maioria, sdo pescadores e dependem da pesca e extracdo do caranguejo para
sua subsisténcia. A pratica dessas atividades, desde muito cedo, proporcionou 0
contato direto com esses ambientes, contribuindo para uma compreensdo mais
abrangente sobre sua dindmica e funcionamento (Assis et al., 2023).

Na categoria servico de provisdo, os altos niveis de concordancia indicam que
0S entrevistados conseguem perceber o ambiente costeiro como provedor de
inUmeros beneficios. A literatura relata o uso direto de espécies vegetais para fins
alimenticios, ornamentais, confeccdo de artesanatos e biojoias, fonte de matéria prima
para construgdo (Rocha; Tavares-Martins; Lucas, 2017), medicinais (Magno-Silva;
Rocha; Tavares-Martins, 2020), além do uso de produtos extrativistas pesqueiros
(peixes e mariscos) (Lobato et al., 2014). O beneficiamento local por esses recursos
explica o alto nivel de compreensdo dos comunitarios sobre o0s servicos
ecossistémicos de proviséo.

Quanto ao fato dos entrevistados que vivem nas comunidades mais distantes
acreditarem mais que 0 ecossistema costeiro (praia e manguezal) fornece matéria
prima, reforcamos o que ja foi relatado anteriormente e apoiado pelo trabalho de
(Assis et al. 2020), que a distancia da comunidade explica as altas percepg¢des. No
caso das maiores percepcdes sobre a provisdo de plantas medicinais (praias, dunas
e restingas), serem encontradas entre as pessoas mais idosas, justificamos que neste
caso isso ocorra devido esta pratica se concentrar majoritariamente entre as pessoas
com idade mais avancada, como demonstrado nos trabalhos de (Magno-Silva; Rocha;
Tavares-Martins, 2020; Rocha et al., 2014), sendo pouco frequente entre 0os mais
jovens.

As percepgcoes locais sobre a influéncia das mudancas climaticas na diminuigéo

do fluxo de PENM (frutas, sementes e recursos para artesanato) apresenta relacéo
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positiva com a diminuicdo de provisdo de alimento. Isso revela que os entrevistados
compreendem que as mudancas climaticas ameacam a garantia no fluxo de
beneficios, obtidos por meio da extracdo dos recursos da natureza, os quais estao
ligados a sua subsisténcia local.

Na categoria servi¢os culturais, os altos escores revelam que € comum entre
0S respondentes o pensamento de que a natureza proporciona espacos para
atividades de recreacéo, turismo, pesquisa e educacgao ambiental. Estudos realizados
na Resexmar Soure mostram o potencial da regiao para a realizacao de atividades de
Educacdo Ambiental e Ciéncia (Repolho et al., 2018; Pinto et al., 2022), e recreagéo
e turismo (Assis et al. 2020), respaldando as percepc¢fes levantadas em nosso
estudo.

Considerando que fatores como idade e tempo de moradia influenciam
positivamente o reconhecimento do manguezal como um lugar sagrado, isso pode ser
justificado pelo fato dos entrevistados mais idosos serem 0s que moram as mais
tempo nas comunidades e consequente serem 0S que possuem mais tempo de
experiéncia com esse ecossistema. A mesma observacao foi notada nos trabalhos de
Ruslan et al. (2022) o qual registrou que a interacdo com 0S manguezais proporciona
maior conhecimento sobre os seus SE, e Nyangoko et al. (2022) que observou que
pessoas que vivem mais proximas aos manguezais apresentaram maiores
percepcoes.

Geralmente é esperado que altas percepcdes sobre 0s manguezais e seus
beneficios sejam encontradas entre pessoas com maior nivel educacional (Gayo,
2022). No caso do nosso estudo, os entrevistados com maior escolaridade tendem
ser mais céticos a natureza como uma fonte de inspiracdo para arte, cultura e design.
Acreditamos que isso ocorra, pelo fato dessas pessoas nao terem uma forte relacéo
de dependéncia com a natureza, pois muitos sdo funcionarios publicos, logo néo tém

a natureza como sua principal fonte de subsisténcia.

5.5 CONCLUSAO E RECOMENDAGOES

Este estudo revela o alto nivel de compreensao dos entrevistados sobre os
beneficios proporcionados pela &rea costeira da Resexmar Soure. No caso das
percepcbes levantadas, notamos que entrevistados reconhecem mais os SE dos
manguezais, o que indica uma maior relagdo com esse ecossistema. Deste modo, 0s

manguezais merecem atencdo especial ndo s6 por ser fonte de bens e servicos
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ecossistémicos as comunidades, mas por agregar valor na cultura e modo de vida
tradicional, contribuindo deste modo para a e construcao das percepcoes locais. No
tocante as ac¢les e estratégias com vistas a protecao dos ecossistemas costeiros na
Resexmar Soure, ressaltamos que nossos resultados podem auxiliar neste processo,
pois sdo um indicativo da existéncia e beneficiamento pelas comunidades dos SE

costeiros.

Aspectos éticos da pesquisa

A proposta foi submetida a plataforma online do Sistema de Autorizacdo e
Informacdo em Biodiversidade — SISBIO, aprovada com o numero: 77218-1. Foi
submetida, também, a Plataforma Brasil para proceder a andlise ética do projeto de
pesquisa envolvendo seres humanos, e aprovada com 0 numero de parecer:
4.486.124.
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CAPITULO 6 CONCLUSAO GERAL

No Bioma Amazonia, indmeras comunidades estabelecidas em areas costeiras
usufruem dos beneficios da natureza, desenvolvendo uma profunda relacdo de
dependéncia. No entanto, os efeitos das mudancas climaticas, fendmeno global que
atinge essas areas, provocam a perda de servicos ecossistémicos, impactando
diretamente o seu modo de vida. No caso da Reserva Extrativista Marinha de Soure,
as percepcoes investigadas neste estudo revelam que as comunidades pertencentes
a esta Unidade de Conservacao percebem as mudancas climaticas e bem como o0s
seus efeitos negativos, a saber, a alteracéo do fluxo de beneficios que proporcionam
bem-estar e qualidade de vida. Os saberes tradicionais revelam importantes chaves
para a compreensao do alto nivel das percepc¢des levantadas, mostrando que quanto
maior o tempo de interacdo e vivéncia nos ambientes costeiros e o nivel de
dependéncia dos recursos, mais acurada € a percepcao.

Os resultados, demostrando o alto nivel percepc¢do, constitui importante fonte
indicativa da existéncia de beneficios materiais e imateriais que podem justificar a
criacdo de estratégias voltadas a sua protecdo, bem como a¢bes de mitigacdo dos
impactos das mudancas climaticas, considerando que os ambientes costeiros vém
sendo impactados, por esse fendmeno, a taxas sem precedentes. As elevadas
percepcdes, as quais possuem base nos saberes e praticas tradicionais, revelam que
a Reserva Extrativista Marinha de Soure criada com o objetivo de assegurar a
conservacao da biodiversidade, protegendo o modo de vida tradicional e cultura ali
existente, vem cumprido com o seu propdsito. Pensar em agfes e estratégias de
conservacao da natureza e seus recursos é pensar, também, na continuidade do
modo de vida tradicional dos povos estabelecidos nessa area ha mais de um século,
preservando seus saberes tradicionais que construiram sua historia, modo de vida e

identidade cultural.



90

REFERENCIAS

ALMEIDA, C. T.; OLIVEIRA-JUNIOR, J. F.; DELGADO, R. C.; CUBO, P.; RAMOS, M.
C. Spatiotemporal rainfall and temperature trends throughout the Brazilian Legal
Amazon, 1973-2013. International Journal of Climatology, v. 37, n. 4, p. 2013-
2026, 2016.

ALMEIDA, R.; SCATENA, L. M.; LUZ, M. S. Percepcao ambiental e politicas publicas
— dicotomia e desafios no desenvolvimento da cultura de sustentabilidade. Ambiente
& Sociedade, v. 20, n. 1, p. 43-64, 2017.

ANDRADE, D. C.; RESENDE, F. D. M. Valoracao Econdmica do Jardim Botanico da
Fundacdo Zoo-Botanica de Belo Horizonte, Minas Gerais. Revista Debate
Econdmico, v. 1,n. 1, p. 5-30, 2013.

ANDRADE, D. C.; ROMEIRO, A. R. Degradacdo ambiental e teoria econbmica:
algumas reflexdes sobre uma “economia dos ecossistemas”. Economia, v. 12, n. 1,
p. 3-26, 2011.

ASSIS, D. M. S.; TAVARES-MARTINS, A. C. C.: BELTRAO, N. E. S.; MEDEIROS-
SARMENTO, P. S. Discrepancia entre disposi¢céo a pagar e a receber pelas plantas
Gteis em comunidades tradicionais. Revista Ibero-Americana de Ciéncias
Ambientais, v. 11, n. 6, 2020.

AUDINO, V. Elaboracédo de um instrumento sobre a percepcdo ambiental da
populacdo urbana para a sustentabilidade de cidades. 2017. 150f. Dissertacao
apresentada ao Programa de Pos-Graduacdo em Sustentabilidade Socioecondmica
e Ambiental, Universidade Federal de Ouro Preto. 2017.

BAILLS, A.; GARCIN, M.; BULTEAU, T. Assessment of selected climate change
adaptation measures for coastal areas. Ocean and Coastal Management, v. 185, p.
1-19, 2020.

BARBIER, E. B.; HACKER, S. D.; KENNEDY, C.; KOCH, E. W.; STIER, A. C,
SILLIMAN, B. R. The value of estuarine and coastal ecosystem services. Ecological
Monographs, v. 81, n. 2, p. 169-193, 2011.

BARRADAS, J. |.; GHILARDI-LOPES, N. P. A case study using the New Ecological
Paradigm scale to evaluate coastal and marine environmental perception in the
Greater S&o Paulo (Brazil). Ocean and Coastal Management, v. 191, p. 1-9, 2020.

BARTELS, W. L. ATHAYDE, S.; MELO, R.; SOBREIRO, T.; ALMEIDA, J;
BERNASCONI, P.; OLIVAL, A.; SIMAO, B.; SILVEIRA, R. Quem avalia resiliéncia e
gual resiliéncia vale? Sustentabilidade em Debate, v. 7, n. 2, p. 135-151, 2016.

BERMUDES, W. L.; SANTANA, B. T.; BRAGA, J. H. O.; SOUZA, P. H. Tipos de
escalas utilizadas em pesquisas e suas aplicacdes. Revista Veértices, v. 18, n. 2, p.
7-20, 2016.



91

BIANCHI, E.; ACCASTELLO, C.; TRAPPMANN, D.; BLANC, S.; BRUN, F. The
Economic Evaluation of Forest Protection Service Against Rockfall: A Review of
Experiences and Approaches. Ecological Economics, v. 154, p. 409-418, 2018.

BIELING, C. et al. Linkages between landscapes and human well-being: An empirical
exploration with short interviews. Ecological Economics, v. 105, p. 19-30, set. 2014.

BRANDALISE, L. T.; BERTOLINI, G. R. F.; ROJO, C. A.; LEZANA, A. G. R.;
POSSAMAI, O. A percepcdo e o comportamento ambiental dos universitarios em
relacéo ao grau de educacéao ambiental. Gestdo & Producéo, v. 16, n. 2, p. 273-285,
20009.

BRYAN, B. A.; RAYMOND, C. M.; CROSSMAN, N. D.; MACDONALD, D. H. Targeting
the management of ecosystem services based on social values: Where, what, and
how? Landscape and Urban Planning, v. 97, n. 2, p. 111-122, 2010.

BUSCHBACHER, R. A Teoria da Resiliéncia e os Sistemas Socioecoldgicos: como se
preparar para um futuro imprevisivel? Boletim Regional, Urbano e Ambiental, v. 09,
n. 1, p. 11-24, 2014.

BUSCHBACHER, R.; ATHAYDE, S.; BARTELS, W. L.; MELLO, R. Avaliagcdo da
Resiliéncia como ferramenta para entender a fronteira amazoénica como um sistema
socioecologico. Sustentabilidade em Debate, v. 7, n. 2, p. 20-35, 2016.

CARDOQOSO, M. S. C. Pescadores da Reserva Extrativista Marinha de Soure:
Préaticas sociais no territorio. 2014. 160f. Disserta¢do (Mestrado em Servi¢o Social)
— Universidade Federal do Para, Belém, 2014.

CARLTON, S. J.; JACOBSON, S. K. Climate change and coastal environmental risk
perceptions in Florida. Journal of Environmental Management, v. 130, p. 32-39,
2013.

CARSON, M.; KOHL, A.; STAMMER, D. A.; SLANGEN, A. B.; KATSMAN, C. A.; VAN
DE WAL, R. S. W.; CHURCH, J.; WHITE, N. Coastal sea level changes, observed and
projected during the 20th and 21st century. Climatic Change, v. 134, n. 1-2, p. 269—
281, 2016.

CHAER, G.; DINIZ, R. R. P.; RIBEIRO, E. A. A técnica do guestionario na pesquisa
educacional. Revista Evidéncia, v. 7, n. 7, p. 251-266, 2012.

COHEN, M. C. L.; LARA, R. J.; SMITH, C. B.; ANGELICA, R. S.; DIAS, B. S.;
PEQUENO, T. Wetland dynamics of Marajé Island, northern Brazil, during the last
1000 years. Catena, v. 76, p. 70-77, 2008.

COSGROVE, D. E. Social formation and symbolic landscape. London: The
University of Wisconsin Press, 1984.



92

COSTANZA, R.; DARGE, R.; DE GROOT, R.; FARBER, S.; GRASSO, M.; HANNON,
B.; LIMBURG, K.; NAEEM, S.; O'NEILL, R. V.; PARUELO, J.; RASKIM, R. G;
SUTTON, P.; BELT, M. V. D. The Value of the World’'s Ecosystem Services and
Natural Capital The value of the world’s ecosystem services and natural capital.
Nature, v. 387, p. 253-260, 1997.

COSTANZA, R.; DE GROOT, R.; BRAAT, L.; KUBISZEWSKI, |.; FIORAMONTI, L.;
SUTTON, P.; FARBER, S.; GRASSO, M. Twenty years of ecosystem services: How
far have we come and how far do we still need to go? Ecosystem Services, v. 28, p.
1-16, 2017.

CRATE, S. A. Gone the Bull of Winter? Current Anthropology, v. 49, n. 4, p. 569—
595, 2008.

CUNSOLDO, A.; ELLIS, N. R. Ecological grief as a mental health response to climate
change-related loss. Nature Climate Change, v. 8, n. 4, p. 275-281, 2018.

DE GROOT, R. S.; ALKEMADE, R.; BRAAT, L.; HEIN, L.; WILLEMEN, L. Challenges
in integrating the concept of ecosystem services and values in landscape planning,
management and decision making. Ecological Complexity, v. 7, p. 260-272, 2010.

DE GROOT, R. S.; WILSON, M. A.; BOUMANS, R. M. Atypology for the classification,
description and valuation of ecosystem functions, goods and services. Ecological
Economics, v. 41, n. 3, p. 393408, jun. 2002.

DE GROOT, R. S.; WILSON, M. A.; BOUMANS, R. M. A typology for the classification,
description and valuation of ecosystem functions, goods and services. Ecological
Economics, v. 41, n. 3, p. 393—-408, jun. 2002.

DE GROOT, R.; BRANDER, L. V.; PLOEG, S.; COSTANZA, R.; BERNARD, F.;
BRAAT, L.; CHRISTIE, M.; CROSSMAN, N.; GHERMANDI, A.; HEIN, L.; HUSSAIN,
S.; KUMAR, P.; MCVITTIE, A.; PORTELA, R.; RODRIGUEZ, L. C.; TEN BRINK, P;
VAN BEUKERING, P. Global estimates of the value of ecosystems and their services
in monetary units. Ecosystem Services, v. 1, p. 50-61, 2012.

DIAZ, S; SETTELE, J.; BRONDIZIO, E.; NGO, H.; GUEZE, M.; AGARD, J.; ARNETH,
A.; BALVANERA, P.; BRAUMAN, K.; BUTCHART, S.; CHAN, K.; GARIBALDI, L.;
ICHII, K.; LIU, J.; SUBRMANIAN, S.; MIDGLEY, G.; MILOSLAVICH, P.; MOLNAR, Z.;
OBURA, D.; PFAFF, A.; POLASKY, D. S.; SETTELE, J. B, C. Summary for
policymakers of the global assessment report on biodiversity and ecosystem services
of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services. 2019.

DONGEREN, A. V.; CIAVOLA, P.; MARTINEZ, G.; VIAVATTENE, C.; BOGAARD, T;
FERREIRA, O.; HIGGINS, R.; MCCALL, R. Introduction to RISC-KIT: Resilience-
increasing strategies for coasts. Coastal Engineering, v. 134, p. 2-9, 2018.



93

DORIA, C. R. C.; LIMA, M. A. L.; SANTOS, A. R.; SOUZA, T. S. B.; SIMAO, M. O. A.
R.; CARVALHO, A. R. O uso do conhecimento ecoldgico tradicional de pescadores no
diagnostico dos recursos pesqueiros em areas de implantacdo de grandes
empreendimentos. Fronteiras: Journal of Social, Technological and
Environmental Science, v. 8, n. 3, p. 179-195, 2019.

DUTRA, G. K. M.; HIGUCHI, M. I. G. Percep¢des ambientais de criangas que vivem
em espacos degradados na amazoénia. Ambiente & sociedade, v. 21, p. 2-20, 2018.
FARIDAH-HANUM, I.; YUSOFF, F. M.; FITRIANTO, A.; AINUDDIN, N. A;
GANDASECA, S.; ZAITON, S.; NORIZAH, K.; NURHIDAYU, S.; ROSLAN, M. K;
HAKEEM, K. R.; SHAMSUDDIN, I.; ADNAN, I.; AWANG NOOR, A. G.; BALQIS, A. R.
S.; RHYMA, P. P.; SITI AMINAH, I.; HILALUDDIN, F.; FATIN, R.; HARUN, N. Z. N.
Development of a comprehensive mangrove quality index (MQI) in Matang Mangrove:
Assessing mangrove ecosystem health. Ecological Indicators, v. 102, p. 103-117,
2019.

FEHER, L. C.; OSLAND, M. J.; GRIFFITH, K.T.; GRACE, J. B.; HOWARD, R. J;
STAGG, C. L.; ENWRIGHT, N. M.; KRAUSS, K. W.; GABLER, C. A.; DAY, R. H,;
ROGERS, K. Linear and nonlinear effects of temperature and precipitation on
ecosystem properties in tidal saline wetlands. Ecosphere, v.8, p.19-56, 2017.

FERRO-AZCONA, H.; ESPINOZA-TENORIO, A.; CALDERON-CONTRERAS, R
RAMENZONI, V. C.; GOMEZ-PAIS, M. M.; MESA-JURADO, M. A. Adaptive capacity
and social-ecological resilience of coastal areas: A systematic review. Ocean and
Coastal Management, v. 173, p. 36-51, 2019.

FUNATSU, B. M.; DUBREUIL, V.; RACAPE, A.; DEBORTOLI, N. S.; NASUTI, S.;
TOURNEAU, F. M. L.; RENNES, U.; LETG, U. M. R.; HENRI, R.; MOAL, L.; CEDEX,
R. Perceptions of climate and climate change by Amazonian communities. Global
Environmental Change, v. 57, p. 101923, 2019.

GABLER, C. A.; OSLAND, M. J.; GRACE, J. B.; STAGG, C. L.; DAY, R. H.; HARTLEY,
S. B.; ENWRIGHT, N. M.; FROM, A. S.; MCCOQY, M. L.; MCLEOD, J. L. Macroclimatic
change expected to transform coastal wetland ecosystems this century. Nature
Climate Change, v 7, p. 142-147, 2017.

GEIJZENDORFFER, I. R.; COHEN-SHACHAM, E.; CORD, A. F.; CRAMER, W.;
GUERRA, C.; MARTIN-LOPEZ, B. Ecosystem services in global sustainability policies.
Environmental Science and Policy, v. 74, p. 40-48, 2017.

GIBBS, M. T. Consistency in coastal climate adaption planning in Australia and the
importance of understanding local political barriers to implementation. Ocean and
Coastal Management, v. 173, p. 131-138, 2019.

GIRI, C.; OCHIENG, E.; TIESZEN, L. L.; ZHU, Z.; SINGH, A.; LOVELAND, T.; MASEK,
J.; DUKE, N. Status and distribution of mangrove forests of the world using earth.
Global Ecology and BiogeographY, v. 20, p. 154-159, 2011.



94

GLOOR, M.; BARICHIVICH, J.; ZIV, G.; BRIENEN, R.; SCHONGART, J.; PEYLIN, P.
Recent Amazon climate as background for possible ongoing and future changes of
Amazon humid forests. Global Biogeochemical Cycles, v. 29, n. 9, p. 1384-1399,
2015.

GOELDNER-GIANELLA, L.; GRANCHER, D.; MAGNAN, A. K.; BELIZAL, E.; DUVAT,
V. K. E. The perception of climate-related coastal risks and environmental changes on
the Rangiroa and Tikehau atolls, French Polynesia: The role of sensitive and
intellectual drivers. Ocean and Coastal Management, v. 172, p. 14-29, 2019.

GREIDER, T.; GARKOVICH, L. Landscapes: The Social Construction of Nature and
the Environment. Rural Sociology, v. 59, n. 1, p. 1-24, 1994.

GUNWSTHER, H. Como Elaborar um Questionario. Brasilia-DF: UnB, Laboratorio
de Psicologia Ambiental, 2003. (Série: Planejamento de Pesquisa nas Ciéncias
Sociais, N° 01).

HICKS, C. C.; CINNER, J. E. Social, institutional, and knowledge mechanisms mediate
diverse Ecosystem service benefits from coral reefs. Proceedings of the National
Academy of Sciences of the United States of America, v. 111, n. 50, p. 17791-
17796, 2014.

HICKS, C. C.; LEVINE, A.; AGRAWAL, A.; BASURTO, X.; BRESLOW, S. J,;
CAROTHERS, C.; CHARNLEY, S.; COULTHARD, S.; DOLSAK, N.; DONATUTO, J,;
GARCIA-QUIJANO, C.; MASCIA, M. B.; NORMAN, K.; POE, M. R.; SATTERFIELD,
T.; MARTIN, K. S.; LEVIN, P. S. Engage key social concepts for sustainability.
Science, v. 352, n. 6281, p. 3840, 2016.

INIESTA-ARANDIA, |.; GARCIA-LLORENTE, M.; AGUILERA, P. A.; MONTES, C.;
MARTIN-LOPEZ, B. Socio-cultural valuation of ecosystem services: Uncovering the
links between values, drivers of change, and human well-being. Ecological
Economics, v. 108, p. 36—-48, 2014.

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE - IPCC. Annex I
Glossary. In: MACH, K.J.; PLANTON, S.; VON STECHOW, C. (eds). Climate Change
2014: Synthesis Report. Contribution of Working Groups |, 1l and Il to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change (Core Writing
Team, R.K. Pachauri and L.A. Meyer (Eds)), IPCC, Geneva, Switzerland, 2014. p.
117-130.

JIMENEZ-MUNOZ, J. C.; MATTAR, C.; BARICHIVICH, J.; SANTAMARIA-ARTIGAS,
A.; TAKAHASHI, K.; MALHI, Y. Record-breaking warming and extreme drought in the
Amazon rainforest during the course of El Nifio 2015-2016. Scientific Reports, v. 6,
p. 1-7, 2016.

JURT, C. et al. Local perceptions in climate change debates: insights from case studies
in the Alps and the Andes. Climatic Change, v. 133, n. 3, p. 511-523, 2015.



95

LAU, J. D.; HICKS, C. C.; GURNEY, G. G.; CINNER, J. E. What matters to whom and
why? Understanding the importance of coastal ecosystem services in developing
coastal communities. Ecosystem Services, v. 35, p. 219-230, 2019.

LIMA, F. P.; BASTOS, R. P. Perceiving the invisible: Formal education affects the
perception of ecosystem services provided by native areas. Ecosystem Services, v.
40, p. 2-9, 20109.

LISBOA, P. L. B. A terra dos Arua: uma histéria ecoldgica do arquipélago do
Maraj6. Belém: Museu Paraense Emilio Goeldi, 2012. 482 p.

LOBATO, G. J. M.; TAVARES-MARTINS, A. C. C.; LUCAS, F. C. A.; MORALES, G.
P. M.; ROCHA, T. T. Reserva Extrativista Marinha de Soure, Para, Brasil: modo de
vida das comunidades e ameacgas ambientais. Bioata Amazénia, v. 4, n. 4, p. 6674,
2014.

LUIS, S.; VAUCLAIR, CHRISTIN M.; LIMA, M. L. Raising awareness of climate change
causes? Cross-national evidence for the normalization of societal risk perception of
climate change. Environmental Science and Policy, v. 80, p. 74-81, 2018.

MARA, D. R.; ALEJANDRA, A.; CECILIA, A. S.; NESTOR, M.; LORENA, H. Linking
farmers management decision, demographic characteristics and perceptions of
ecosystem services in the Southern Pampa of Argentina. Journal of Rural Studies,
V. 76, p. 202-212, 2020.

Millennium Ecosystem Assessment — MEA. Ecosystems and human well-being —
synthesis. Washington: Island Press, 2005.

MEHVAR, S.; DASTGHEIB, A.; BAMUNAWALA, J.; WICKRAMANAYAKE, M.;
RANASINGHE, R. Quantitative assessment of the environmental risk due to climate
change-driven coastline recession: a case study in Trincomalee coastal area, Sri
Lanka. Climate Risk Management, v. 25, p. 1-16, 2019a.

MEHVAR, S.; DASTGHEIB, A.; FILATOVA, T.; RANASINGHE, R. A practical
framework of quantifying climate change-driven environmental losses (QuantiCEL) in
coastal areas in developing countries. Environmental Science and Policy, v. 101, p.
302-310, 2019b.

MILCU, A. I.; HANSPACH, J.; ABSON, D.; FISCHER, J. Cultural ecosystem services:
A literature review and prospects for future research. Ecology & Society, v. 18, n. 3,
p. 44, 2013.

MOUTOUAMA, F. T.; BIAOU, S. S. H.; KYEREH, B.; ASANTE, W. A.; NATTA, A. K.
Factors shaping local people’s perception of ecosystem services in the Atacora Chain
of Mountains, a biodiversity hotspot in northern Benin. Journal of Ethnobiology and
Ethnomedicine, v. 15, n. 1, p. 1-10, 2019.

OBENG, E. A.; AGUILAR, F. X. Value orientation and payment for ecosystem services:
Perceived detrimental consequences lead to willingness-to-pay for ecosystem
services. Journal of Environmental Management, v. 206, p. 458-471, 2018.



96

OLIVEIRA, A. M. S. Subsidio a gestdo da Reserva Extrativista Marinha de Soure-
Marajo-Para: uma analise dos problemas e conflitos socioambientais. 2012. 126f.
Dissertacdo (Mestrado em Gestdo dos Recursos Naturais e Desenvolvimento Local
na Amazonia) — Universidade Federal do Para, Belém, 2012.

OLIVEIRA, J. V.; COHEN, J. C. P.; PIMENTEL, M.; TOURINHO, H. L. Z; LOBO, M.
A.; SODRE, G.; ABDALA, A. Urban climate and environmental perception about
climate change in Belém, Para, Brazil. Urban Climate, v. 31, p. 1-16, 2020.

ORSI, R. F. M.; WEILER, J. M. A.; CARLETTO, D. L.; VOLOSZIN, M. Percep¢ao
ambiental: Uma experiéncia de ressignificacdo dos sentidos. Revista do
PPGEA/FURG-RG, v. 1, p. 20-38, 2015.

OSLAND, M. J.; FEHER, L. C.; GRIFFITH, K. T.; CAVANAUGH, K. C.; ENWRIGHT,
N. M.; DAY, R. H.; STAGG, C. L.; KRAUSS, K. W.; HOWARD, R. J.; GRACE, J. B,
ROGERS, K. Climatic controls on the global distribution, abundance, and species
richness of mangrove forests. Ecol. Monogr., v. 87, p. 341-359, 2017.

PRIMAVERA, J. H.; FRIESS, D. A.; LAVIEREN, H. V.; LEE, S. Y. Chapter 1 - The
Mangrove Ecosystem. World Seas: an Environmental Evaluation. 2. ed. Academic
Press, 2019. p 1-34.

QUEIROZ, L. S.; ROSSI, S.; CALVET-MIR, L.; RUIZ-MALLEN, |.; GARCIA-BETORZ,
S.; SALVA-PRAT, J.; MEIRELES, A. J. A. Neglected ecosystem services: Highlighting
the socio-cultural perception of mangroves in decision-making processes. Ecosystem
Services, v. 26, p. 137-145, 2017.

RAKIB, M. A.; SASAKI, J.; PAL, S.; NEWAZ, M. A.; BODRUD-DOZA, M.; BHUIYAN,
M. A. H. An investigation of coastal vulnerability and internal consistency of local
perceptions under climate change risk in the southwest part of Bangladesh. Journal
of Environmental Management, v. 231, p. 419-428, 2019.

REPOLHO, S. M.; CAMPOS, D. N. S.; TAVARES-MARTINS, A. C. C.; ASSIS, D. M.
S.; PONTES, A. N. Percepcdes ambientais e trilhas ecologicas: concepcdes de meio
ambiente em escolas do municipio de Soure, llha de Marajo (PA). Revista Brasileira
de Educagédo Ambiental, v. 13, n. 2, p. 66-84, 2018.

RIBAS, A.; SCHMID, A.; RONCONI, E. Topofilia, conforto ambiental e o ruido urbano
como risco ambiental: a percep¢ao de moradores dos Setores Especiais Estruturais
da cidade de Curitiba. Desenvolvimento e Meio Ambiente, v. 21, p. 183-199, 2010.

RODRIGUES, M. L.; MALHEIROS, T. F.; FERNANDES, V.; DAROS, T. D. A
percepcdo ambiental como instrumento de apoio na gestdo e na formulacdo de
politicas publicas ambientais. Salude e Sociedade, v. 21, n. 3, p. 96-110, 2012.

RODRIGUEZ-CABALLERO, E.; CASTRO, A. J.; CHAMIZO, S.; QUINTAS-SORIANO,
C.; GARCIA-LLORENTE, M.; CANTON, Y.; WEBER, B. Ecosystem services provided
by biocrusts: From ecosystem functions to social values. Journal of Arid
Environments, v. 159, p. 45-53, 2018.



97

RODRIGUEZ-MORALES, B.; ROCES-DIAZ, J. V.; KELEMEN, E.; PATAKI, G.; DIAZ-
VARELA, E. Perception of ecosystem services and disservices on a peri-urban
communal forest: Are landowners and visitors perspectives dissimilar? Ecosystem
Services, v. 43, p. 1-12, 2020.

ROMANACH, S. S.; DE ANGELIS, D. L.; KON, H. L.; LI, Y.; TEH, S. Y.; BARIZAN, R.
S. R.; ZHAI, L. Conservation and restoration of mangroves: Global status,
perspectives, and prognosis. Ocean and Coastal Management, v. 154, p. 72-82,
2018.

ROTHERMICH, K.; KATHERINE, E.; MORGAN, R.; MARIE, M. The influence of
personality traits on attitudes towards climate change — An exploratory study.
Personality and Individual Difference, v. 168, p. 1-4, 2021.

RUDIAK-GOULD, P. The Influence of Science Communication on Indigenous Climate
Change Perception: Theoretical and Practical Implications. Human Ecology, v. 42, p.
75-86, 2014.

RUGGERI, K. et al. Well-being is more than happiness and life satisfaction: a
multidimensional analysis of 21 countries. Health and Quality of Life Outcomes, v.
18, n. 1, p. 192, 2020.

RUIZ, I.; FARIA, S. H.; NEUMANN, M. B. Climate change perception: Driving forces
and their interactions. Environmental Science and Policy, v. 108, p. 112-120, 2020.

SANNA, S.; EJA, P. Recreational cultural ecosystem services: how do people describe
the value? Ecosystem Services, v. 26, p. 1-9, 2017.

SANTOS, R C; SILVA, I. R. Servigos ecossistémicos oferecidos pelas praias do
municipio de Camacari, litoral norte do estado da Bahia, Brasil. Caderno de
Geociéncias, v. 9, n. 1, p. 47-56, 2012.

SILVEIRA, V. C.; CIRINO, J. F.; PRADO-FILHO, J. F. Valoragéo econdmica da area
de protecdo ambiental estadual da Cachoeira das Andorinhas - MG. Revista Arvore,
v. 37,n. 2, p. 257-266, 2013.

SOUTO, J. I. O.; BELTRAO, N. E. S.; OLIVEIRA, R. M. S. Avaliacdo de secas
meteoroldgicas por deteccdo remota no Arquipélago do Marajé: uma interpretacéo
espacial dos dados da CPC Morphing Technique. Boletim Goiano de Geografia, v.
39, p. 1-25, 2019.

STRICKLAND-MUNRO, J. K.; ALLISON, H. E.; MOORE, S. A. Using resilience
concepts to investigate the impacts of protected area tourism on communities. Annals
of Tourism Research, v. 37, n. 2, p. 499-519, 2010.

TAKAKURA, H.; FUJIOKA, Y.; IGNATYEVA, V.; TANAKA, T.; VINOKUROVA, N.;
GRIGOREV, S.; BOYAKOVA, S. Differences in local perceptions about climate and
environmental changes among residents in a small community in Eastern Siberia.
Polar Science, v. 27, e 100556, Mar. 2021.



98

TAY, L.; DIENER, E. Needs and subjective well-being around the world. Journal of
Personality and Social Psychology, v. 101, n. 2, p. 354-365, 2011.

TRUONG, T. D.; DO, L. H. Land Use Policy Mangrove forests and aquaculture in the
Mekong river delta. Land Use Policy, v. 73, p. 20-28, 2018.

VAN RIPER, C. J.; KYLE, G. T.; SUTTON, S. G.; BARNES, M.; SHERROUSE, B. C.
Mapping outdoor recreationists’ perceived social values for ecosystem services at
Hinchinbrook Island National Park, Australia. Applied Geography, v. 35, p. 164-173,
2012.

VIHERVAARA, P.; RONKA, M.; WALLS, M. Trends in Ecosystem Service Research:
Early Steps and Current Drivers. AMBIO, v. 39, p. 314-324, 2010.

VILLAMIZAR, A.; GUTIERREZ, M. E.; NAGY, G. J.; CAFFERA, R. M.; LEAL-FILHO,
W. Climate adaptation in South America with emphasis in coastal areas: the state-of-
the-art and case studies from Venezuela and Uruguay. Climate and Development, v.
9,n. 4, p.364-382, 2017.

WDOWINSKI, S.; BRAY, R.; KIRTMAN, B. P.; WU, Z. Increasing flooding hazard in
coastal communities due to rising sea level: Case study of Miami Beach, Florida.
Ocean and Coastal Management, v. 126, p. 1-8, 2016.

WEISKOPF, S. R.; RUBENSTEIN, M. A.; CROZIER, L. G.; GAICHAS, S.; GRIFFIS,
R.; HALOFSKY, J. E.; HYDE, K. J. W.; MORELLI, T. L.; MORISETTE, J. T.; MUNOZ,
R. C.; PERSHING, J.; PETERSON, D. L.; POUDEL, R.; STAUDINGER, M. D,
SUTTON-GRIER, A. E.; THOMPSON, L.; VOSE, J.; WELTZIN, J. F.; WHYTE, K. P.
Climate change effects on biodiversity, ecosystems, ecosystem services, and natural
resource management in the United States. Science of the Total Environment, v.
733, p. 1-18, 2020.

WHITAKER, S. H. “The forests are dirty”: Effects of climate and social change on
landscape and well-being in the Italian Alps. Emotion, Space and Society, v. 49, p.
100973, 2023.

WU, J. Landscape sustainability science: ecosystem services and human well-being
in changing landscapes. Landscape Ecology, v. 28, n. 6, p. 999-1023, 2013.
ZARRINEH, N.; ABBASPOUR, K. C.; HOLZKAMPER, A. Integrated assessment of
climate change impacts on multiple ecosystem services in Western Switzerland.
Science of the Total Environment, v. 708, p. 1-16, 2020.



99

APENDICE A — Formulario

T
enpo |

— - e A s
Amazénia Oriental N
MILIO GOELDI

UNIVERSIDADE FEDERAL DO PARA - INSTITUTO DE GEOCIENGIAS
PROGRAMA DE POS-GRADUAGAO EM CIENCIAS AMBIENTAIS
Convénio UFPA/EMBRAPA/MPEG

1. Perfil Socioeconémico

Nome do entrevistado:

Comunidade do entrevistado:

Género do entrevistado: 1. Masculino [ ] 2. Feminino [ ]
Idade: Ocupacéo:
a) Ha quanto tempo vocé mora na comunidade?

b) Quantos pessoas moram em sua casa?

¢) Qual sua renda mensal?

d) Até que série vocé estudou?

e) Qual a sua religido?

1.Cristda[ ] 2.Espirita[ ] 3.Umbanda[ ] 4.Outra[ ]

2. Mudancas Climaticas
2.1 Causas das Mudancas Climaticas

De acordo com sua opinido, e, se € que vocé acredita em mudancas climaticas, pelo que sao

causadas:
Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente | Concordo Concordo
Significacio Totalmente | Parcialmente Parcialment | Totalmente
e

As mudancas climaticas estdo sendo causadas gracas a acdo do
homem na natureza 2] 4] 61 81 101

As mudancas climaticas estdo sendo causadas por causas naturais | 2[ ] 4[] 6[ ] 8[ ] 10[ ]

As mudancas climaticas estdo acontecendo pela combinagdo de
fatores naturais e pela acdo do homem 2l )46l ]8l]10[]

As mudancas climéaticas ndo estdo acontecendo 201416 ]18[]10[]

OBS.:




2.2 Tempo das mudangas climéticas

100

Quando, se é que vocé acha que sua comunidade comecara a sentir o efeito das mudancas

climaticas:
Pontuacao 2 4 6 8 10

Discordo Discordo Indiferent | Concordo | Concordo

Significacdo Totalmente | Parcialmente e Parcialment | Totalmen

Ja sdo sentidos fazem 30 (trinta) anos 2] : [16[1]8 5‘ 10
J& sdo sentidos fazem 20 (vinte) anos 2L ] 4[] GD []8[] 10
Ja sdo sentidos fazem 15 (quinze) anos 2L ] 4[] GDD 8] 10
Ja sdo sentidos fazem 10 (dez) anos 2L ] 4] BD []1s8[]10
J& sdo sentidos fazem 5 (cinco) anos 2L ] 4[] GDD 8] 10
Ja estamos sentindo os efeitos 2 1 4[] GD [18[]10
Daqui a 5 (cinco) anos 201 4] BDD 8] 10
Daqui a 10 (dez) anos 2L 1 401 BDD gl ] 10
Daqui a 15 (quinze) anos 2L ] 4[] GDD 8] 10
Daqui a 20 (vinte) anos 2L ] 4[] GDD 8] 10
Daqui a 30 (trinta) anos 2L ] 4] GDD 8] 10
Nunca vamos sentir os efeitos 2[ 1 4[] ED 8] 10

2.3 Distancia espacial ou geogréafica das mudancas climaticas

A partir de qual escala geogréafica vocé acredita que os impactos das mudancas climaticas

apresentam reais ameacas.

Pontuacao 2 4 6 8 10
Discordo Discordo | Indifere Concordo Concordo
Significacdo Totalmente | Parcialmen nte Parcialmente | Totalmente
te
O impacto das mudancas climéticas sdo percebidas no mundo
todo em outras partes do mundo (global) 21416l ]8l] 0[]
O impacto das mudancas climéticas sdo percebidas em outras
regides do Brasil (regional) 2014016l ]8l]100]
IC\)/Ialrr;][j%acto das mudancas climaticas sdo percebidas aqui no o] 4[] 601 8] 1007
O impacto das mudancas climéticas ja podem ser sentidos aqui o[] 407 6] 8] 10

na comunidade
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As mudancas climaticas ndo apresentam ameacas em nenhuma
escala

2140681001

OBS.:

2.4 Ameaca pessoal e coletiva das mudancas climaticas

Qual o grau de ameaca vocé acredita que as mudancas climéticas representam para:

Pontuacéo 2 4 (Muito 6 8 (Grande) 10 (Muito
(significacao) (Nenhuma Pouca) (Pouca) grande)
)
Vocé
pessoalmente 21 4l]6l]8l] 0[]

Para sua familia

2l14ldel]8l]100]

Para sua
comunidade

21416l ]8l]100]

Para Resex-Mar
de Soure

21 4ldel]8l]100]

2.5 Mudancas nos padroes meteoroldgicos

De acordo com o que vocé tem percebido, se é que tem percebido mudancgas na comunidade,

assinale seu grau de concordancia:

Pontuacéo 2 4 6 8 10
Discordo Discordo Indiferente | Concordo | Concordo
Significacdo Totalmente | Parcialmente Parcialme | Totalment
nte e
As chuvas passaram a serem mais frequentes na comunidade 2l 14 16[]8
10
As chuvas passaram a serem menos frequentes na comunidade 2] 4160181
10[]
Os padrbes de chuva continuam os mesmos, desde que estou | 2[ ] 4[] 6[] 8[]
estabelecido nessa comunidade 10[]
N&o consegui perceber mudanca nos padrdes de chuvas, desde que | 2[ ] 4[] 6[] 8[]
estou estabelecido nessa comunidade 10[]
A temperatura na comunidade aumentou 2l ] 4160181
10
A temperatura na comunidade diminuiu 201401601 8[]
10 []
Os padrées de temperatura continuam os mesmos, desde que estou | 2[ ] 4[] 6[] 8[]
estabelecido nessa comunidade 10[]
N&o consegui perceber mudanca na temperatura, desde que estou | 2[ ] 4[] 6[ ] 8[]

estabelecido nessa comunidade

10 ]
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Os ventos ficaram mais fortes na comunidade 2l ] a4l ]60] 8]
10[]

Os ventos passaram a ficar menos intensos na comunidade 20140160180
10 []

N&o consegui perceber mudancas nos padrdes dos ventos, desde que | 2[ ] 4[] 6 [ ] 8[|

estou estabelecido nessa comunidade 10[]

Devido a essas alteracdes ja pensei em me mudar da comunidade 2l ] 4160181
10[]

Devido a essas alteracdes penso em me mudar da comunidade 2] 4160 ] 8]
10[]

Conheco alguém que se mudou da comunidade, devido a essas | 2[ ] 4[] 6[ ] 8[]

alteractes 10[]

2.6 Conforto ambiental e sentimento de bem-estar

Se vocé acredita que o clima passou a gerar certos desconfortos em vocé, assinale com seu grau

de concordancia:

Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente Concord | Concordo
Sianificacs Totalmente | Parcialmen 0 Totalmente
ignificacao .
te Parcialm
ente

Os moradores da comunidade passaram a se queixar mais sobre | 2[ ] 4[] 6[ ] 8[] 10
mudancas no clima []
O aumento da temperatura comecou a gerar desconfortos nos | 2[ ] 4[] 6[ ] 8[] 10
moradores da comunidade [l
A diminuicdo das chuvas passou a prejudicar os moradores da | 2[ ] 4[] 6[ ] 8[] 10
comunidade [l
O aumento das chuvas passou a prejudicar os moradores dacomunidade | 2[ | 4 [ ] ED 8] 10
A mudanca na velocidade dos ventos passou a prejudicar os moradores | 2[ ] 4[] 6[ ] 8[] 10
da comunidade []
As mudancas nos padrdes de chuva vém alterado o nivel das marés 2l ] 4[] GDD 8] 10
As mudancas de temperatura vém alterando o nivel das marés 2L 1 401 (lst g8l ] 10
As marés altas tem se tornado a cada ano que passa uma preocupacdo | 2[ | 4[] 6[ ] 8[] 10
para a comunidade []
As pessoas na comunidade passaram a adoecer mais devido as | 2[ ] 4[] 6[ ] 8[] 10
alteracdes no padrdes de chuva []
As pessoas na comunidade passaram a adoecer mais devido amudanca | 2[ ] 4[] 6[ ] 8[ ] 10
na temperatura []

OBS.:




2.7 Influéncia do clima local e na disponibilidade de recursos
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Pontuacéao 2 4 6 8 10

e Sem Pouca Indiferente Frequénci Muita

Significacdo A N P
frequéncia | frequéncia a frequéncia

RECURSOS PESQUEIROS

Diminuicdo na disponibilidade do caranguejo

2l 14 ]6[]8[]10
[]

Diminuicao na disponibilidade do camarao

2l ] 4] e6[]8[]10

[

Diminuicdo na disponibilidade de peixes

2l ] 4[] e6[]8[]10

[

Diminuigdo na disponibilidade de turd

2] 4[] e6[]8[]10

[

Diminuicdo na disponibilidade de siri

2[1 4] 6] 8[] 10

[

OBS.:

PRODUTOS EXTRATIVISTAS NAO MADEIREIROS

Diminuicdo na disponibilidade de recursos para confeccdo de
artesanato

2] 4[] e6[]8[]10
[]

Diminuicdo na disponibilidade de plantas medicinais

2l ] 4 ]6[]8[]10
[]

Diminuicdo na disponibilidade de plantas misticas

201401 60]8[] 10
[]

Diminuicdo na disponibilidade plantas frutiferas

2] 4[] e6[]8[]10

[

Diminuicdo na disponibilidade de sementes oleaginosas (andiroba,
6leo-de-bicho, cbco)

2] 4[] e6[]8[]10
[]

OBS.:

PRODUTOS EXTRATIVISTAS MADEIREIROS

Diminuicdo de madeiras para a construcdo de casas

2l ] 4] e6[]8[]10
[]

Diminuicao de madeiras para a construcao de currais

2] 4[] e6[]8[]10
[]

Diminuicdo de madeira para serem usadas como lenha

2l ] 4[] e6[]8[]10
[]

Diminuicao de madeira para extracdo de tinta (tinteiro)

2[1 4] 6] 8[] 10
[]

OBS.:

Considerando as mudancas percebidas no regime de chuvas e temperatura, com que frequéncia

vocé tem percebido os seguintes fenémenos:




3.1 Percepcao dos Servigos Ecossistémicos Costeiros (praia, duna e restinga)
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Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente Concordo | Concordo
Significacdo Totalmente | Parcialmente Parcialm | Totalmente
ente
SERVICOS DE REGULAQAO
A praia ajuda a melhorar o clima na comunidade (1. REGULACAO | 2[ ] 4[] 6[]8[]
CLIMATICA) ) 10[ ]
A praia ajuda a prevenir a eros&o costeira (2. PREVENCAO CONTRA | 2[ ] 4[] 6[ ] 8[]
EROSAQ) ) 10[]
A praia ajuda a armazenar e a filtrar 4gua no solo (3. CAPTACAOE | 2[ J 4[] 6[ ] 8[]
PURIFICACAO DA AGUA) 10 []
A praia ajuda a diminuir da atmosfera o gas carbonico, responsavel pelo | 2[ ] 4[] 6[] 8[]
superaguecimento do planeta (4. SEQUESTRO DE CARBONO) 10 [ ]
Existe um equilibrio entre todas as espécies existentes nas praias (5. | 2[ ] 4[] 6[] 8[]
CONTROLE BIOLOGICO) 10[]
OBS.:
Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente | Concordo | Concordo
Significacio Totalmente | Parcialmente Parcialm | Totalmente
ente
SERVICOS de HABITAT ou SUPORTE
A praia serve de local para algumas espécies de outros ecossistemas se | 2[ ] 4[] 6[ ] 8[]
reproduzirem (6. BERCARIO) 10 [ ]
A praia serve de local para algumas espécies se refugiarem (7. | 2[ ] 4[] 6[ ] 8[]
REFUGIO) 10[]
Na praia habitam diversas espécies, todas adaptadas a0 mesmo ambiente | 2 ] 4[] 6[ ] 8[|
(8. DIVERSIDADE GENETICA) 10 []
OBS.:
Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente Concordo | Concordo
Significacao Totalmente | Parcialmente Parcialm | Totalmente
ente
SERVICOS DE PROVISAO
A praia prové alimento para as comunidades (9. ALIMENTO) 21401601 8[]
10[]
A praia fornece matéria prima que pode ser usada como lenha e em | 2[ ] 4[] 6[ ] 8[]
construcdes (10. MATERIA PRIMA) 10 [ ]
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A praia contém recursos que podem ser usados para fins medicinais (11. | 2[ ] 4[] 6[ ] 8[]
RECURSOS MEDICINAIS) 10[ ]
A praia possui recursos que podem ser usados para a confeccdo de | 2[ ] 4[] 6[ ] 8[]
ornamentos (12. RECURSOS ORNAMENTAIS) 10 [ ]
OBS.:
Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente Concordo | Concordo
Significacdo Totalmente | Parcialmente Parcialm | Totalmente
ente
SERVICOS CULTURAIS
Na praia podem ser realizadas atividades turisticas e passeios em geral | 2[ ] 4[] 6[ ] 8[|
(13. RECREACAO e TURISMO) 10[]
Na comunidade a praia é um lugar sagrado (14. ESPIRITUAL) 21401601 8[]
10[]
Na praia podem ser desenvolvidas pesquisas cientificas e acGes de | 2[ ] 4[] 6[ ] 8[]
Educacdo Ambiental (15. CIENCIA e EDUCACAO AMBIENTAL) 10 ]
A praia € um ambiente que proporciona inspiracio para os saberes locais | 2[ ] 4[] 6[ ] 8[]
(16. DESENVOLVIMENTO COGNITIVO) 10[ ]
OBS.:
3.2 Percepcao dos Servigos Ecossistémicos Costeiros (Manguezal)
Pontuacéao 2 4 6 8 10
Discordo Discordo Indiferente Concord | Concordo
P Totalmente | Parcialmente 0 Totalmente
Significacio .
Parcialm
ente
SERVICOS DE REGULACAO
Onde existem os manguezais a qualidade do ar é melhor 2l 14l 160]8[]
(1. REGULACAO DO CLIMA E DA QUALIDADE DO AR) 10 [ ]
Os manguezais ajudam a remover da atmosfera gases que contribuem
para 0 aumento da temperatura (CO2); além de originar o acimulode | 2[ ] 4[] 6[ ] 8[]
material organico (seres vivos e madeira decomposta) (2. SEQUESTRO 10[]
E ARMAZENAMENTO DE CO3)
]%s;t‘ransanguezals formam barreiras naturais contra alagamentos e ventos o[ 4] 67 8]
(3. MODERACAO DE EVENTOS EXTREMOS) ] 10[]
Os manguezais protegem a comunidade contra a erosdo (4. PROTECAO | 2[ 1 4[] 6[ ] 8[]
CONTRA A EROSAOQ) 10 [ ]
O solo do manguezal ajuda na decomposicio de residuos humanos e | 2[ ] 4[] 6[ ] 8[]
animais (5. TRATAMENTO DE EFLUENTES) 10 [ ]
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Os restos vegetais de mangue (galhos e folhas) que caem no solopodem | 2] 4[] 6[ ] 8 []
ser reaproveitados pelo proprio manguezal (6. CICLAGEM DE 10[]
NUTRIENTES)
No manguezal existe polinizag&o (7. POLINIZACAO) 2 1401 6DD 8]
10
Existe um equilibrio entre todas as espécies que habitam no manguezal | 2[ ] 4[] 6 [ ] 8[]
(8. CONTROLE BIOLOGICO) 10 []
No manguezal existem interacdes entre diferentes espécies e destascom | 2[ ] 4[] 6[ ] 8 []
meio ambiente (9. REGULACAO DA BIODIVERSIDADE) 10[]
OBS.:
Pontuacéo 2 4 6 8 10
Discordo Discordo Indiferente Concord | Concordo
P Totalmente | Parcialmente 0 Totalmente
Significacao .
Parcialm
ente
SERVICOS de HABITAT ou SUPORTE
O manguezal oferece condi¢Bes para que todas as espécies que nele | 2[ ] 4[] 6[] 8[]
habitam consigam sobreviver (10. HABITAT) 10 [ ]
O manguezal serve como local de parada e alimentacdo para algumas | 2[ ] 4[] 6[ ] 8[]
espécies (11. REFUGIO) 10[]
O manguezal é um local que algumas espécies de outro ecossistema | 2[ | 4[] 6[ ] 8[]
usam para se reproduzirem (12. BERCARIO) 10[]
O manguezal oferece condices para a existéncia de inimeras formasde | 2[ ] 4[] 6[ ] 8[]
vida no mesmo ambiente (13. DIVERSIDADE GENETICA) 10[]
OBS.
Pontuacéo 2 4 6 8 10
Discordo Discordo Indiferente Concord | Concordo
P Totalmente | Parcialmente 0 Totalmente
Significacdo Parci
arcialm
ente
SERVICOS DE PROVISAO
O manguezal dispde de alimentos para a comunidade (14. ALIMENTO) | 2[ ] 4[] 6DD 8[]
10
O manguezal oferta material para 0 uso em construcdes e como carvdo | 2[ | 4[] 6[] 8[]
(15. MATERIA PRIMA) 10[]
O manguezal oferece recursos medicinais para a comunidade (16.| 2[ ] 4[] 6[] 8[]
RECURSO MEDICINAL) 10[]

OBS.:
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Pontuacao 2 4 6 8 10
Discordo Discordo Indiferente Concord | Concordo
Significacio Totalmente | Parcialmente 0 Totalmente
Parcialm
ente
SERVICOS CULTURAIS

No manguezal podem ser realizadas atividades de turismo e lazer 2l 14l 160181
(17. RECREACAO E TURISMO) 10[]
O manguezal atrai pessoas apenas com o desejo de observa-lo (18. | 2[ ] 4[]16[] 8[]
CONTEMPLACAO ESTETICA) 10[]

As pessoas da comunidade se inspiram no manguezal para a criagdo de
arte e cultura 214 ?0 GDD 8]
(19. INSPIRACAO PARA A CULTURA, ARTE E DESIGN)

O manguezal é um local sagrado para a comunidade (20. ESPIRITUAL) | 2] 4[] 6[ ] 8[]

10[]
No manguezal podem ser realizadas pesquisas cientificas e atividade de | 2[ ] 4[] 6[ ] 8[]
Educacio Ambiental (21. CIENCIA E EDUCACAO AMBIENTAL) 10[]

OBS.
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DADOS DO PARECER

NUumero do Parecer: 4.486.124

Apresentacao do Projeto:

Devido sua localizacdo, as areas costeiras por estarem mais expostas aos eventos
climéaticos, vem sofrendo em resposta a essas alteracdes. Neste sentido, a
presente proposta surgiu com o objetivo de compreender as percepg¢des das
comunidades costeiras estabelecidas na area delimitada pela Resex-Mar de Soure
sobreos impactos ocasionados por esse fendmeno na qualidade de vida e na
provisdo de Servicos Ecossistémicos. Deste modo, serdo aplicados
guestionarios estruturados dentro da escala de Likert de 5 pontos e elaborado um
score para quantificar o nivel de percepcao sobre o fendbmeno a ser estudado.
Concomitante ao estudo de percepcdes, e a fim de compreender a capacidade de
resiliéncia socioecoldgica dessas comunidades, serdo entrevistados informantes-
chave nas comunidades, com o objetivo de compreender o processo de
estabelecimento dessas populacbes na area costeira dessa Unidade de
Conservacado e as etapas que percorreram até chegar na atual estrutura de
organizacgao social e gestdo. Neste sentido, compreender como as comunidades
gue estdo estabelecidas nessas areas e 0 seu nivel de percepcédo pode ajudar
gestores e formuladores de politicas a intervirem de maneira mais eficaz na
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do



criacdo e aplicagcdo de projetos voltados a conscientizacdo e mitigacdo dos
impactos das mudancas climaticas.
Objetivo da Pesquisa:

Objetivo Primario: Compreender como comunidades costeiras estabelecidas na
Resex-Mar de Soure tém percebido e interpretado as mudancas climaticas e a
sameacas ao seu bem-estar e permanéncia local. Objetivo Secundario:1. Avaliar
a percepcao de comunidades estabelecidas na Resex-Mar de Soure sobre
mudancas climaticas (Produto 1);2. Levantar as percepcfes dos comunitarios
sobre o0s servigcos ecossistemas costeiros e alteragdes no fluxo desses beneficios
dado o cenario das mudancas climaticas (Produto 2); 3. Criar o panorama da
resiliéncia sociolégica da Resex-Mar de Soure frente as perturbacbes
ocasionadas pelas mudancas climaticas (Produto 3).

Avaliacdo dos Riscos e Beneficios:

Riscos: informamos que a pesquisa apresenta riscos minimos como aqueles
relacionados ao cansagco ou aborrecimento ao responder 0s questionarios, e
guebra de sigilo de maneira involuntaria e ndo intencional por perda ou roubo de
documentos, computadores, Pendrive e outros.

Beneficios: Por meio deste estudo serd possivel: Compreender as
percepcBes sobre mudancas climaticas; compreender as percepcdes sobre os
servigcos ecossistemas costeiros e proporcionar informacdes a gestores e
criadores de politicas publicas.

Comentarios e Consideragfes sobre a Pesquisa:

O protocolo encaminhado dispde de metodologia e critérios definidos conforme
resolucdo 466/12 do CNS/MS. Trata ainda em resolver pendéncias citadas no
parecer n®4.484.748,que depois de analisado por este colegiado, entende-se
como satisfatorio e aceito.

Consideracfes sobre os Termos de apresentacédo obrigatoéria:
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Os termos apresentados, nesta versao, contemplam os sugeridos pelo sistema

CEP/CONEP.

Conclusdes ou Pendéncias e Lista de Inadequacdes:

Diante do exposto somos pela aprovacao do protocolo. Este € nosso parecer, SMJ.

Considerac6es Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:
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Tipo Documento Arquivo Postagem | Autor Situacgéo
Informagdes Basicas |PB_INFORMACOES BASICAS DO P | 28/12/2020 Aceito
do Projeto ROJETO_1658274.pdf 17:36:33
Projeto Detalhado/ | Projeto_Doutorado_Banca_corrigido.doc| 28/12/2020( Davison Méarcio | Aceito
Brochura X 17:35:25 |Silva

de Assis
Investigador Projeto_Doutorado_Banca_corrigido.doc| 28/12/2020| Davison Marcio | Aceito
X 17:35:25 |Silva
de Assis
TCLE / Termos de TCLE.docx 28/12/2020| Davison Méarcio | Aceito
Assentimento / 17:33:09 |Silvade Assis
Justificativa de
Auséncia
Folha de Rosto Folha_de_rosto.pdf 05/11/2020( Davison Marcio Aceito
17:07:51 |Silva
de Assis
Outros Aceite_orientador3.pdf 04/11/2020| Davison Assis Aceito
00:44:08
Declaragéo de Aceite_instituicao_platafBrasil.pdf 04/11/2020| Davison Assis Aceito
Instituicéo e 00:42:50
Infraestrutura
Solicitacéo Assinada | Termo_de_compromisso_do_Pesquisad| 04/11/2020| Davison Assis Aceito
pelo Pesquisador or.pdf 00:41:24
Responsavel
Outros Declaracao_de_Isencao_de OnusFinan| 04/11/2020| Davison Assis Aceito
ceiro.pdf 00:39:59
Solicitagdo Carta_de_Encaminhamento_ao_CEP.pd| 04/11/2020| Davison Assis Aceito
registrada pelo CEP | f 00:36:39

Situacao do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:

Nao

Assinado por:

BELEM, 29 de
Dezembro de 2020

Wallace Raimundo Araujo
dos Santos
(Coordenador(a))
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ANEXO B - Autorizagéo SISBIO

Autorizacao para atividades com finalidade cientifica

NUmero: 77218-1 Data da Emissao: 21/12/2020 11:29:12 Data da Revalidagao*: 21/12/2021

De acordo com o art. 28 da IN 03/2014, esta autorizagéo tem prazo de validade equivalente ao previsto no cronograma de atividades
do projeto, mas devera ser revalidada anualmente mediante a apresentacado do relatorio de atividades a ser enviado por meio do
Sisbio no prazo de até 30 dias a contar da data do aniversario de sua emisséo.

Dados do titular

Nome: Davison Marcio Silva de Assis |CPF: 017.430.632-61

Titulo do Projeto: Percepcdo ambiental sobre mudangas climaticas em comunidades costeiras nha Amazonia e ameagas ao seu

bem-estar e sobrevivéncia local: um estudo na Reserva Extrativista Marinha de Soure, Para, Brasil

Nome da Instituicdo: Universidade Federal do Para |CNPJ: 34.621.748/0001-23

Cronograma de atividades

uDescriQéo da atividade Inicio (més/ano) Fim (més/ano)
\Visita Técnica as comunidades 02/2021 02/2021
IAplicagao de formularios 02/2021 05/2021
{Observagao Participante 06/2021 08/2021
HEntrevistas com moradores mais antigos para constru¢éo do Ciclo Adaptativo 02/2022 04/2022

Observacfes e ressalvas

HO pesquisador somente podera realizar atividade de campo apés o término do estado de emergéncia devido a COVID-19, assim declarado por ato da autoridade competente.

lEm caso de pesquisa em UNIDADE DE CONSERVAGAO, o pesquisador titular desta autorizag&o devera contactar a administragéo da unidade a fim de CONFIRMAR AS DATAS das
lexpedicdes, as condi¢bes para realizagédo das coletas e de uso da infraestrutura da unidade.

O titular de autorizag&o ou de licenca permanente, assim como os membros de sua equipe, quando da violag&o da legislag&o vigente, ou quando da inadequac&o, omiss&o ou
alsa descri¢éo de informag6es relevantes que subsidiaram a expedig&o do ato, podera, mediante decisdo motivada, ter a autorizagao ou licenca suspensa ou revogada pelo

ICMBIo, nos termos da legislacéo brasileira em vigor.

lEste documento somente podera ser utilizado para os fins previstos na Instrugdo Normativa ICMBio n° 03/2014 ou na Instrucdo Normativa ICMBio n° 10/2010, no que especifica esta
|Autorizacéo, ndo podendo ser utilizado para fins comerciais, industriais ou esportivos. O material biolégico coletado devera ser utilizado para atividades cientificas ou didaticas no
[Ambito do ensino superior.

IAs atividades de campo exercidas por pessoa natural ou juridica estrangeira, em todo o territério nacional, que impliquem o deslocamento de recursos humanos e materiais, tendo por objeto
coletar dados, materiais, espécimes biol6gicos e minerais, pegas integrantes da cultura nativa e cultura popular, presente e passada, obtidos por meio de recursos e técnicas que se

[destinem ao estudo, a difuséo ou a pesquisa, estéo sujeitas a autorizag&o do Ministério de Ciéncia e Tecnologia.

O titular de licenga ou autorizag&o e os membros da sua equipe deverdo optar por métodos de coleta e instrumentos de captura direcionados, sempre que possivel, ao grupo

axondmico de interesse, evitando a morte ou dano significativo a outros grupos; e empregar esforco de coleta ou captura que ndo comprometa a viabilidade de populagdes do grupo
axondmico de interesse em condi¢&o in situ.

iEsta autorizago NAO exime o pesquisador titular e os membros de sua equipe da necessidade de obter as anuéncias previstas em outros instrumentos legais, bem como do
iconsentimento do responsavel pela area, publica ou privada, onde seré realizada a atividade, inclusive do 6rgdo gestor de terra indigena (FUNAI), da unidade de conservacdo
lestadual, distrital ou municipal, ou do proprietario, arrendatério, posseiro ou morador de area dentro dos limites de unidade de conservacéo federal cujo processo de regularizagdo
Ifundiéria encontra-se em curso.

‘Este documento ndo dispensa o cumprimento da legislagdo que dispde sobre acesso a componente do patrimdnio genético existente no territério nacional, na plataforma continental e

na zona econdmica exclusiva, ou ao conhecimento tradicional associado ao patrimonio genético, para fins de pesquisa cientifica, bioprospeccéo e desenvolvimento tecnolégico. Veja

maiores informacdes em www.mma.gov.br/cgen.



http://www.mma.gov.br/cgen

Autorizacédo para atividades com finalidade cientifica
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NUmero: 77218-1

Data da Emissao: 21/12/2020 11:29:12

Data da Revalidagdo*: 21/12/2021

De acordo com o art. 28 da IN 03/2014, esta autorizagdo tem prazo de validade equivalente ao previsto no cronograma de atividadesdo
projeto, mas deverd ser revalidada anualmente mediante a apresentacéo do relatério de atividades a ser enviado por meio do
Sisbio no prazo de até 30 dias a contar da data do aniversario de sua emisséo.

Dados do titular

Nome: Davison Marcio Silva de Assis

|CPF: 017.430.632-61

bem-estar e sobrevivéncia local: um estudo na Reserva Extrativista Marinha de Soure, Para, Brasil

Titulo do Projeto: Percepcdo ambiental sobre mudancas climaticas em comunidades costeiras na Amazdnia e ameagas ao seu

Nome da Instituicdo: Universidade Federal do Para

|CNPJ: 34.621.748/0001-23

Outras ressalvas

1

A gestdo da UC, solicita confirmacéo de cronograma de campo para que, de acordo com nossa disponibilidade, possamos

recepcionar e/ou acompanhar ou mesmo dar retorno a distancia para a equipe de pesquisa, no intuito de apoiar a atividade como

também de fortalecer parcerias com o meio académico de forma a contribuir para a gestdo da UC. Este ano em virtude da

Pandemia causa pela COVID-19. As atividades que incluem visitas & comunidade foram suspensas por tempo indeterminado.

Sendo possivel apenas entrevista ou interagdes virtuais com seus comunitarios.

RESEX MAR Soure

Locais onde as atividades de campo serdo executadas

i# [Descricéo do local Municipio-UF Bioma Caverna? Tipo

1 |Reserva Extrativista Marinha de Soure PA IAmazonia Nao Dentro de UC Federal
Atividades

# |Atividade Grupo de Atividade

1 [Pesquisa socioambiental em UC federal Dentro de UC Federal

Destino do material biolégico coletado

[

Nome local destino

Tipo destino

1

Universidade Federal do Para

Outro

Autorizagéo para atividades com finalidade cientifica

NUmero: 77218-1

Data da Emissao: 21/12/2020 11:29:12

Data da Revalidagao*: 21/12/2021

De acordo com o art. 28 da IN 03/2014, esta autorizagao tem prazo de validade equivalente ao previsto no cronograma de atividadesdo
projeto, mas deveré ser revalidada anualmente mediante a apresentacéo do relatério de atividades a ser enviado por meio do
Sisbio no prazo de até 30 dias a contar da data do aniversario de sua emisséo.

Dados do titular




113

Nome: Davison Marcio Silva de Assis |CPF: 017.430.632-61

Titulo do Projeto: Percepcdo ambiental sobre mudancas climaticas em comunidades costeiras na Amazdnia e ameagas ao seu

bem-estar e sobrevivéncia local: um estudo na Reserva Extrativista Marinha de Soure, Para, Brasil

Nome da Instituicdo: Universidade Federal do Para |CNPJ: 34.621.748/0001-23

Registro de coleta imprevista de material bioldgico

De acordo com a Instru¢cdo Normativa n°03/2014, a coleta imprevista de material biolégico ou de
substrato ndo contempladona autoriza¢do ou na licenca permanente deverd ser anotada na mesma, em

campo especifico, por ocasido da coleta,
devendo esta coleta imprevista ser comunicada por meio do relatério de atividades. O transporte do

vantarial hinlAaina Ay daciiheoteata dosviavd cavr nancanmananhada da avvdbaviaanla A da linanan mavmannantn anma a

Taxon* Qtde. Tipo de Amostra Qtde. Data
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