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RESUMO
Os manguezais se destacam pela sua resiliéncia e pelo importante papel no equilibrio
ambiental, porém, globalmente, as areas de manguezais tém sofrido perdas em torno de
35% entre 1980 e 2000, causadas por mudancas nos gradientes de salinidade, acdo das
ondas e correntes, variacao do nivel relativo do mar e expansdo urbana. A zona costeira
brasileira esta distribuida em 395 municipios, entre eles Salinopolis, localizado no litoral
paraense, com ampla ocorréncia de manguezais que também tem apresentado
degradacdes. Para investigar os principais agentes controladores da dinamica natural e
antropogénica dos manguezais em Salindpolis, foram utilizadas imagens de satélites
Landsat, Quickbird e de drone. Esses dados permitiram individualizar as unidades de
vegetacao e geomorfologia entre 2009 e 2019. Levantamento aerofotogramétrico baseado
em dados de drone entre Fev/2019 e Set/2019 viabilizou a identificagcdo das mudangas na
topografia das planicies de mareé e falésias. Esses dados indicaram um aumento nas areas
de manguezais em torno de 104 ha entre 2009 e 2017. No entanto, houve perda dessa
floresta em torno de 52,3 ha entre 2017 e 2019, quando houve um aumento das invasdes
em zonas costeiras. A zona que compreende a chamada “Praia do Magarico” apresentou
perdas de manguezais em torno de 15,2 e 28,8 ha no periodo de 2010 - 2017 e 2017 —
2019, respectivamente. Na zona do Atalaia, ocorreu uma perda em torno de 23,5 ha entre
2017 e 2019. A expansao dos manguezais ocorreu sobre planicies costeiras mais elevadas
(~2.8 m acima do nivel médio do mar), distante da intervencdo humana, e provavelmente
causada pelo aumento do nivel relativo do mar. Entretanto, a retracdo das areas de
manguezais ocorreu principalmente devido a expansdo urbana ndo regulamentada sobre
as planicies de maré mais elevadas. Além disso, a anélise espaco-temporal indicou erosdo
na falésia do Macarico, com recuo do topo da falésia de até 20 m entre Fev/2019 e
Set/2019. No ano de 2022 houve uma obra de infraestrutura urbana nessa zona com aporte
sedimentar para tentar estabilizar a falésia. Deve ser destacado que o material erodido da
falésia causou um aumento de até 1 m na planicie de maré proximo a base da falésia, onde
ocorre alguns manguezais causando o soterramento das suas raizes e a morte dessas
arvores. Os dados mostraram que as intervengdes na costa com manguezais tém causado
perdas nas areas dessas florestas que tendem a migrar para setores topograficamente mais
elevados por causa do aumento do nivel relativo do mar, caracterizando um conflito entre
a atual tendéncia de expansdo desse ecossistema e as intervencdes antropicas na costa. A
costa de Salindpolis com grau de vulnerabilidade entre muito alto (4,6) e alto (3,6)

necessita da inclusdo de projetos com uma andlise quali-quantitativa da interacdo das
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principais caracteristicas dessa area (p.ex. geomorfologia, gradientes topogréaficos da
costa, amplitude de maré, vegetacdo, angulo e velocidade de acdo das correntes e
escoamento superficial das aguas da chuva) antes da implementacdo de obras na costa de

Salindpolis.

Palavras-chave: sensoriamento remoto; manguezal; expansdo populacional; Salinopolis;

Amazonia; Nordeste paraense.
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ABSTRACT
Mangroves stand out for their resilience and important role in environmental balance.
Still, globally, mangrove areas have suffered losses of around 35% between 1980 and
2000, caused by changes in salinity gradients, wave and current action, relative sea level
changes and urban expansion. The Brazilian coastal zone is distributed in 395
municipalities, among them Salindpolis, located on the Paraense coast, with a wide
occurrence of mangroves that have also presented degradation. A spatial-temporal
analysis based on Landsat, Quickbird and drone images was used to investigate the main
forces driving the natural and anthropogenic mangrove dynamics in Salinépolis. These
data allowed for individualizing the vegetation and geomorphology units between 2009
and 2019. An aerial photogrammetric survey based on drone data between Feb / 2019 and
Sep / 2019 enabled the identification of changes in the topography of the tidal flats and
cliffs. These data indicated an increase in mangrove areas of around 104 ha between 2009
and 2017 in the study area. However, there was a loss of this forest of approximately 52.3
ha between 2017 and 2019, when there was an increase in unregulated urbanization of
coastal areas. The area comprising the so-called “Praia do Magarico” presented 10sses of
mangroves of around 15.2 and 28.8 ha in 2010 - 2017 and 2017 — 2019 periods,
respectively. Inthe Atalaia area, there was a loss of about 23.5 ha between 2017 and 2019.
The expansion of the mangroves occurred over higher coastal plains (~2.8 m above mean
sea level), distant from human intervention, and probably caused by a relative sea level
rise. However, the retraction of mangrove areas occurred mainly due to unregulated urban
expansion over the higher tidal flats. In addition, the spatio-temporal analysis indicated
erosion on the Macarico cliff, with a retreat from the top of the cliff of up to 20 m between
Feb /2019 and Sep / 2019. In the year 2022 there were urban infrastructure works in this
area with new sediment input to try to stabilize the cliff. It should be highlighted that the
eroded material from the cliff caused an increase of up to 1 m on the tidal flat near the
base of the cliff, where some mangroves occur, causing the burial of their roots and the
death of these trees. The data showed that interventions on the coast with mangroves have
caused losses in these forest areas that tend to migrate to topographically higher sectors
due to the relative sea level rise, characterizing a conflict between the current expansion
trend of this ecosystem and anthropogenic interventions on the coast. The coast of
Salindpolis, with a vulnerability degree between very high (4,6) and high (3,6) requires
the inclusion of projects with a quali-quantitative analysis of the interaction of the main
coastal characteristics (e.g. geomorphology, topographic gradients of the coast, tidal



range, vegetation, angle and speed of currents and surface runoff) before implementing

works on the Salinopolis coast.

Keywords: remote sensing; mangrove; population expansion; Salindpolis; Amazon;

Northeastern Para.





