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Abstract - Landslides, one of the major natural disasters that cause different damages in the structures and injury of the 
people. The main objective of the present study was to prepare a landslide hazard evaluation (LHZ) and develop zones maps 
of the study area. Evaluate landslide hazard and to prepare a landslide hazard zones map of the study area. The methodology 
of this study was starting by collecting of information on where landslides are located. All the data as the geological and 
structural maps of the study area, the geo-morphological map, aerial photos, Satellite Image (Google earth 2014) were 
collected. Inventory maps can be prepared by different techniques, depending on their scope, the extent of the Study area, the 
scales of base maps and aerial photographs, and the resources available to carry out the work. As they are prepared by 
interpreting one or more sets of aerial photographs and correcting the results by field mapping, landslide inventory maps 
tend to be subjective. Reliability, completeness and resolution are issues to consider when preparing and using an inventory 
map. Pre-field work included secondary data collection related to topographical maps, satellite images, meteorological data 
and digital elevation model (DEM) data. The study area subdivided into small square areas with 100m * 100m. The 
landslides hazard map shows that 12% (5.64 km2) of the study area falls under no hazard, 27% (12.69 km2) as low hazard, 
32% (15.04 km2) as moderate hazard, 21% (9.87 km2) as high hazard and the rest 8% (3.76 km2) as very high hazard. The 
author found that the high hazards are due to the type of soils and the slope. The soil types at these areas are an alluvium and 
colluviums materials with moderate slope.  
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I. INTRODUCTION  
 
Many different triggers cause landslides one of the 
major natural disasters. They include intense or 
prolonged rainfall, earthquakes, snow melting and 
human activities. Slope failures can involve flowing, 
sliding, toppling or falling movements, and many 
landslides exhibit a combination of these types of 
movements [1]. Landslides have resulted into 
significant injury and loss to the human life and 
damaged property and infrastructure throughout the 
world [2]. Landslides are resulted because of intrinsic 
and external triggering factors. The intrinsic factors 
are mainly; geological factors (lithology or soil type, 
structural discontinuity characteristics, shear strength 
of the material, groundwater condition and its effect), 
geometry of the slope (slope inclination, aspect, 
elevation and curvature) and land use/land cover [3]. 
Geological and structural settings which are the most 
prone to toppling failures are also highly susceptible 
to rock falls, and topples generally lead to falls of the 
displaced mass [4]. Rainfall - induced landslides, 
depending on topographic, geological, climatic, and 
meteorological conditions.  
 
2. OBJECTIVES 
  
The main objective of the present study was to 
prepare a LHZ landslide hazard evaluation and 
zonation map of the study area. Evaluate landslide 
hazard and to prepare a landslide hazard zonation 
map of the study area  

3. STUDY AREA 
 
 The study area is located in the Southern part of 
Jordan (Petra Region), within a very complex sector 
of the southern Jordan Mountains. The great variation 
and diversity in the levels of the region's surface with 
heights ranged (900- 1600 m) above sea level. This 
topographic variation in a region with small area has 
directly reflected on its sloping characteristics. The 
region also characterized by diverse sloping 
categories, namely: flat areas with a gradient less than 
(5o); areas of moderate gradient with average about 
7.5o, and steeper areas that appear in the form of 
cliffs with gradient more than (12o). The weather of 
the study area subdivided into four seasons. The 
winter months are from October to March the 
temperature range from -5 degree centigrade (Snow) 
in January and 20 degree centigrade in October. The 
annual precipitation in the area is about 800-900 mm. 
Figure-1 shows the study area. 

 
Figure-1: The map of Jordan identify the study area developed 

after ( Ezilon.com 2009) 
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IV. GEOLOGY  
 
The geology made of a complex alternance of 
different lithologies (clays, marls, sandstones, 
limestones) with an overall prevalence of clay-like 
materials. The outcrop stratum covered the study area 
is Umm Gudran (marly limestone and clay), Wadi 
Essir formation (Limestone), Fuhais-Hummar-Shuaeb 
formations (differentiated shale, clay, nodular 
limestone) from upper cretaceous age and Kurnub 
(Sandstone with clay) from early cretaceous age. The 
following map shows the geological formations in the 
study area (figure-2). The study area is strongly 
affected by the regional tectonics represented by the 
Gulf of Aqaba-Dead Sea Transform Fault System 
where several N-S faults of different ages can be seen 
throughout the mapped area including the Wadi 
Araba Fault, Al Quwayra Fault and Wadi Mousa 
Fault among others. Table-1 shows the lithlogical 
column of the study area  
 

 
Figure-2: The Geological Map of the Study Area 

 

 
Table-1 the Lithological Column of the study area 

 
V. METHODOLOGY  
 
The general methodology followed includes landslide 
inventory mapping, any landslide hazard or risk 
assessment must begin with the collection of 
information on where landslides are located. 
Inventory maps can be prepared by different 
techniques, depending on their scope, the extent of 

the Study area, the scales of base maps and aerial 
photographs, and the resources available to carry out 
the work. All the data as the geological and structural 
maps of the study area, the geo-morphological map, 
aerial photos, Satellite Image (Google earth 2014) 
were collected.  
 
As they are prepared by interpreting one or more sets 
of aerial photographs and correcting the results by 
field mapping, landslide inventory maps tend to be 
subjective. Reliability, completeness and resolution 
are issues to consider when preparing and using an 
inventory map. Pre-field work included secondary 
data collection related to topographical maps, satellite 
images, meteorological data and digital elevation 
model (DEM) data. Field investigation was mainly 
undertaken to have all relevant information about the 
past landslide activities in the area and to verify 
various causative factor maps prepared during the 
pre-field works. A satellite Image (Google-earth 
2014) were used and the study area subdivided into 
small areas with 100m * 100m as shown in figure-3. 
 

 
Figure-3: the Geo-units 100m*100m for the Study Area 

 
A systematic landslide inventory was undertaken. All 
existing landslides in the study area were thoroughly 
studied and relevant data necessary for hazard 
evaluation were collected. Thus, data on location, 
type of failure, dimension and material involved in 
past landslides were collected and used as input. 
Majority of the landslides in the study area were 
identified by the field surveying and the GPS point 
data along the periphery were carried out. Later, with 
this information polygon data were created by using 
GIS with the help of Google earth image. 
 
VI. RESULTS AND DISCUSSION  
 
The soils map was created by using the GIS – Arc 
Info with a detailed attribute table for each “Geo-
units”. Figure 4 shows the produced soil profile map.  
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Figure-4: Types of Soils Covering the Study Area 

 
Each geo-unit was rated and classified for both 
rockfall and landslide. susceptibility potential maps 
for rockfall and landslide were created as shown in 
figure 5 and figure 6 respectfully  
 

 
Figure 5: Landslide Susceptibility Potential Map 

 

 
Figure 6: Rockfall Susceptibility Potential Map 

The four sectors were identified through air-photo 
interpretation and detailed field surveys, aimed in 
particular at characterizing and interpreting the main 
rock mass joint patterns, and their relative orientation 
with respect to the local slope direction. 
 
Geological, morphological and structural analyses 
permitted one to evaluate and classify those parts of 
the slope that are more susceptible to detachment of 
rocks, and to identify the more diffuse types of 
failure.  
 
The landslide hazard map prepared for the present 
study area (Fig. 5), has revealed that 12% (5.64 km2) 
of the study area falls under no hazard, 27% (12.69 
km2) as low hazard, 32% (15.04 km2) as moderate 
hazard, 21% (9.87 km2) as high hazard and the rest 
8% (3.76 km2) as very high hazard. Further, perusal 
of Fig. 5 clearly indicates that very high hazard 
(VHH) zones are mainly concentrated in the 
southwestern regions of the study area. Similarly, 
high hazard (HH) zones are mainly distributed in 
southern and southwestern region with scattered 
distribution in eastern and northern regions in the 
study area. The moderate hazard (MH) zones have 
scattered distribution toward eastern and northern 
regions of the study area. Low hazard (LH) zones are 
more concentrated toward the northwestern region 
and scattered distribution in central and eastern 
regions of the study area. No hazard (NH) zones are 
mainly concentrated in the northern region with 
scattered distribution toward western and eastern 
regions of the study area. The high concentration of 
VHH and HH zones in southwestern region is mainly 
related to the type of slope material present in this 
region; colluvial and alluvial soils, the presence of 
relative gentle slopes (14–25_) and presence of 
elevation class 1821–1954 m. The past landslide 
inventory data have showed that the slopes having 
angle in between 14–25_ are most susceptible to 
landslides as 82% of past landslides has occurred 
within this slope class only. These slopes are mostly 
covered by alluvial and colluviums material which 
are most susceptible to slope instability. Further, 
about 68% of past landslides occurred in elevation 
class 1821–1954 m, thus this elevation class is also 
most susceptible to slope instability in the present 
study area.  
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