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lack of alternatives for'living in safer areas, and the inadequacy of bas astructure
I .!'and organizatiohal-systems to prevent or limit the impacts, contribute to the cohtinuous i
growth of the society’s vulhearability to these episodes.

. ES The Study Area 3"

. The city of Guaruja, Southeastern coast of Brazil has been experien€ing P A Y
environmental problems such as landslides, despite its “glamot Ira’ : ‘ : - : * E3;041 Rain gauges
decades Guaruja became an elegant resort for the higher classes f : :

L surroundlng areas (easy access by fast and modern highways
constant good weather conditions) so that the C|ty W|tnessed
hich brought in turn an important contingent of workers wh
slopes of Serra do Mar Escarpment. It is noteworthy that-sum

the period of more intense and frequent rainfall, with- more eve

and assomatfﬂﬂctlms.
1

Risky Areas (1965-1988)

h:i F ' . { 5 Risky Areas (1965-1999)

_ (Risky areas: size proportional to the number of events)

. Results
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: rpslults revealed a substantial mcrefse of landslides triggered by rainfall i h
acent period (1991-99): 518 events against 81 in the previous w (1965- 88
However, any appreciable change in the rainfall to*: was fouﬁd besides, t|'1'
'J-I_ e ever&s were engendered by lower |Iy ramfa pts emphasmng they
‘-I"“. environmental degradation of Guaru;a -.pa *; changes such as "
1 oJf: t?on of the Atlantic Rainforest, danﬁq to-mangiov as well as fast and i

| I ] Data and Methods

- The sfudy aimed to correlate precipitation to landslides in Guart
their spatio-temporal distribution pattern. Rainfall analyses
monthly andI daily levels, considering the data of five rain gat ge
area, comparing two periodsr" (1965-1988 and 1991-1999). Events
collected from lo ewspapers and the Municipal Civil Defense.
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modifications in the land use, m n mlthout any planning.
these aspects brought in turn an increase | ssociated vuInerqbﬂLt,y
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Jest rainfall episode (February 19th. 1993, 1 3

. It was caused by convective rainfall, regu
tmospherlc mechanisms, sucﬂs cold
. ggering landslides, terrain coII!pses an

abitants of the risky areas.
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combinations of ramfﬂdul 5gy, topography, sparse vegetation,
1 Pluviometrical Stations :
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec . /ious ground, past soil moisture conditions lnd land use trigger landslides, but
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Idslides’ remained the same for both periods, so that public
| | rl.Eky areas and should take more effective
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ost of tk . rgv*‘l ne av of the environment problems
Landslide Events (monthly) ' oa, which are str@ngly correlated wit teland uses.
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rch 10th, 1228 — city of Santos (next to Guarﬂjé.; Brazil) k=



