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Abstract

In December 1999, a cold front off the Caribbean Sea brought a large amount of
rain to the Caribbean coastal area of northern Venezuela. Landslides and debris flows
caused by the heavy rainfall led to enormous loss of lives and properties in the Avila
Mountain ranges. The purpose of this study is to analyze the characteristics of
landslide distribution using high spatial resolution (1 m) satellite images of IKONOS.
In the study area, Naiguata and Camuri Grande watersheds, landslides were
categorized into two types through the field survey: 'rock slide' and 'debris slide'. Schist
or gneiss of upper stream of the two watersheds underlies the rock slide, whereas
phyllite with tuff near the coast underlies the debris slide. Comparing the landslide
distribution to slope form and slope aspect using GIS (geographic information
system), the following findings of landslide-prone slopes were obtained: 1) slope facing
east or west in the schist region; 2) slope facing northeast or north and southwest or
south in the gneiss region; and 3) convergent slope in the phyllite region. The slope
plan form affects debris slide and the slope aspect of rock slide reflects the attitude of
foliation of metamorphic rocks in the study area.
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Fig. 1 Location map of the study area (The scale bar indicates approximate distance)
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Fig. 2 Topography of the Naiguata and the Camuri Grande watersheds
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Fig. 3 The geology of the study area
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Fig. 4 The oblique aerial photo of landslides (a; March 14, 2000) and the IKONOS image (b; April 29,
2000) (The photograph was taken in the direction from north to south)
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Fig. 5 Comparison of the landslide interpretation possibility among the satellite images with different

spatial resolution
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Table 1 Characteristics of landslides with different geology
Area Total area Area Numberof Landslide Averagesiope angle Average area
Geology (kmz) of landslides ratio  landslides  frequency of landslides of landslide
(k') (%) (No./km®) ) (m’)
(A) (B) (B/A) © (C/A) (B/C)
Granite 5.6 0.24 43 94 16.7 30.4 2,570
Gneiss 28.5 223 7.9 625 22.0 34.9 3,580
Schist 17.2 1.59 9.2 503 29.2 35.8 3,160
Phyllite 7.6 0.59 7.7 399 52.5 30.2 1,470

Total/ Average 58.9 4.65 7.9 1,621 27.5 345 2,870
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