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INTRODUCTION

Nature models the environment, provoking several physical processes as mass

movements, erosion and sedimentation. Human action tends to intensify and accelerate

environmental impacts, that become harmful to society, causing accidents that, depending on

the intensity, can cause tragedies.

Mass movements are one of the processes that can cause more damages to the physical

environment and to society. According to Hamblin and Christiansen (1998), mass movements

include all types of collapses on the slopes. There are several types of mass movements, but

landslides are the most important ones, because it possess several condition factors and are

events that cause more problems to society.
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The increase of the urbanization Rio de Janeiro State causes the occupation of the
slopes in an irregular and disordered way, resulting settlement, considerable environmental
impacts on the controlling factors of the natural processes, causing other impacts, such as
mass movements, that degrade not only the landscape, as well as people's life (Oliveira,
2000).

Some authors call the attention to the fact that the environmental degradation is, by
definition, a social problem (Blaike and Brookfield, 1987). Some environmental processes, as
leaching, erosion, mass movements and floods can happen with or without the human
intervention. In this way, characterizing physical processes, as environmental degradation, is
to take into consideration social approaches that relate land use, or at least, with the potential
of several use types (Cunha and Guerra, 2003).

The environmental impacts have different types of causes: one of them could be from
the quick growth of the population of an area to unfavorable natural conditions, as
concentrated rains, bare soil and high steepness, that acting together with the inadequate use
of the soil, it enhances the environmental degradation, generating serious problems to the
urban and rural areas that are located close or on the slopes.

The municipal district of Petropolis has been suffering of several slides along the
history, causing material and social damages, leaving hundreds of homeless people. Many
areas of the city suffer eminent landslides risk, most of them due to the disordered occupation
that happens mainly on slopes, that turn them more susceptible to sliding (Gongalves and
Guerra, 2001).

Lopes Trovdo street is located in Petrépolis, on Serra do Mar Mountain Range. The
municipality has high slope angles, usually over 45°. It presents altitudes around 845m, and an
area of 811 km2, with 293,947 inhabitants and its climate is mesotermic super humid.

At this community, the population of low income prevails, resulting in irregular slope
settlement, which causes damages to the environment and population’s health. Public
agencies do not carry out any sort of inspection to avoid unauthorized constructions (Figures

land2).
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Build on top of the hill and embankment area.
Picture A.J.T.Guerra 5/7/04

Steeper slope on Serviddo do Brds.
Picture A. J. T. Guerra 5/7/04

OBJECTIVES

This work has as a general objective: the mapping of risk areas, inclined to landslide in
the Lopes Trovdo community and to point it as priority with respect to the development of
prevention and recovery programs, intending to avoid new catastrophes, human life damages,
material losses and environmental degradation.

To reach the intended objective it was necessary to pursue the specific objectives:
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e to evaluate the characteristic geology, soils and geomorphology;

® to characterize soil use as regular, irregular and illegal;

¢ to identify and to survey the current environmental impacts triggered by the
land occupation and soil use;

e to describe the current infrastructure;

e to elaborate the environmental assessment of the risk areas;

e to identify the factors that cause mass movements that have already

happened in those areas;

METHODOLOGY

For this paper several data sources were used following three stages.
At the first stage it was defined the area for risk map and data collection. Regarding
the risk areas definition suggested by the Public Ministry through the following data sources:
e registration of the occurrences of Civil Defense Coordination (COMDEC),
regarding the accidents caused by landslides, due to the rains of 20 and 21 of
January/2003;
e  Satellite Images analysis, aerial photos, and all cartographic material
available, with scales of 1:50.000 (IBGE and DSG) and 1:10.000 (Municipal
City Hall of Petrépolis), embracing the Municipal district of Petropolis;
The second stage regards the inspection of the areas, object of the risk map. Such areas
are inspected, so that if it carries through the environment inventory, in situ, aiming the mass

movements diagnosis and prognostic elaboration.

e contact with the local communities' leaders for explaining the objectives of the
project and ask them cooperation;
® to take photos of the area;

A simple inspection table was elaborated to assist the surveys with the following
information: location; general references; contact community leadership; physical parameters
(soil, vegetable cover, water, presence of erosive processes, mass movements and other
aspects) and human parameters (such as land and soil use, management interventions and

antrophic action)
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The third stage consists of the systematization and analysis of the collected data,
which should have as results:
e the environmental assessment with the evaluation of the characteristic
geology, soils and geomorphology;
e the photos with informative captions;
e definition of the steepness, altitude and coordinates;
The fourth stage consists of the elaboration of landslides risk map with the following
considerations:
® delimitation of the slope stretches risks of landslides;
e  delimitation of the areas where the houses have to be removed due to
landslides risk;

e  delimitation of the houses that can be maintained with controlled occupation.

EXPECTED RESULTS/ FINAL CONSIDERATIONS

Field work has been carried out, in order to collect physical and social information to
create a databasis.

The constructions on those slopes, are mainly at risk areas, however, even knowing the
risks they might suffer, population refuses to leave their houses, to be settled in new
residences, offered them by the government. They claim cultural reasons, attachment to the
place and economic reasons as proximity to work.

The current legislation is adapted to refrain those areas against settlement, however,
there are few qualified people for inspection.

Considering the proposed objectives and the methodology, it’s expected to contribute
with plans and programs of development aiming to minimize or solve the problems provoked
by the slopes occupation and to contribute to the environmental problems solution, through
habitation policy and environmental management on urban areas.

This work is a part of a larger project on development within an agreement between
the Public Ministry of Rio de Janeiro State and the Laboratory of Environmental
Geomorphology and Soil Degradation of the Geography Department of Rio de Janeiro

Federal University.
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