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1. INTRODUCTION 

The city of Ambon plays dominant administrative 
and economic roles in the Maluku province, 
Indonesia. The city of Ambon has an area of 377 km2 
with population of 310,241 people. The population 
density in the city is 820/km2. However, as the results 
of development and natural resources exploitation 
this city is becoming prone to landslide disasters.  

During the period of 2011 – 2014 the Indonesian 
National Board for Disaster Management recorded 15 
landslide events with fatality of 42 people. In the 
2012 Ambon landslide disaster alone, the landslide-
caused loss is estimated at 3 million USD.  

The city of Ambon is characterized with varied 
topography. This is shown with elevation variation of 
0 m.a.s.l on coastline area and > 900 m.a.s.l for the 
inner mountainous area. This topographical factor 
affects the slope distribution throughout Ambon. 
Slope class of 0 to > 40% is distributed in the entire 
area of Ambon City. 

In addition to slope and elevation there are several 
other factors that are used in determining the level of 
vulnerability to landslides among other factors 
geology, land cover and rainfall. Geological factors 
greatly influence the level of resistance of rock and 
rock weathering. Easily weathered rocks are more 
prone to landslides when compared with the resistant 
rock. However, the interlayers between soft rocks 
that ride on top of the impermeable volcanic rocks 
often trigger landslides. 

This study aims to create a landslide susceptibility 
map in the city of Ambon by using multi parameters 
criteria and for future work artificial neural network 
method will be used. Early results of the study will 
be presented.  

2. STUDY SITE & METHODOLOGY 
The City of Ambon is located in the Ambon 

Island at the 3°- 4° south latitude and 128° - 129° 
east longitude. (Fig 1.) The study is conducted in all 
area of Ambon City which includes 5 sub-districts: 
Nusaniwe sub-district, Sirimau sub-district, South 
Leitimur sub-district, Baguala sub-district, and 
Ambon Bay sub-district totaling to 50 villages.  

The geology of Ambon is represented by multiple 
rock conglomerates, such as aluvium, kanikeh 
formation, ultramafic, volcanic ash, and granites. The 
fault lines direction is mainly from northeast to 

southwest and northwest to southeast. The structural 
element that was made by the tectonic process is the 
fault lines, reverse fault lines, and strike-slip fault. 
Earthquake occurs at the depth 0-99km with the 
magnitude up to 7 Richter scale. 

 
Fig.1 Simplified map of the study site. 

Extensive field works were conducted during 
the period of January 2015 to collect necessary 
data, such as landslide inventory map and other 
GIS data. 

For the multi-parameters analysis, slope, 
rainfall, lithology, and landuse parameters were 
used. Scoring and weighting is given to each 
parameter. Slope was scored from 1 to 4, lithology 
is scored from 1 to 3, landuse is scored from 0 to 3, 
and rainfall is scored from 1 to 3. 

Every parameters will be given weight from 3 – 
5. Parameter which has the most influence in 
triggering landslide by multi parameter analysis 
will be given more weight. In this study, according 
to the Maluku disaster risk mapping conducted by 
UNDP and Faculty of Geography Gadjah Mada 
University in 2011, the slope is the parameter that 
has the most weight with the value of 5, rainfall is 
given the value of 4, lithology and landuse are 
given the value of 3. (Table 1.) 
 
 

- B-200 -

R5-18



 
Table 1. Score and Weight for each parameter 

Parameter Score Weight 
Lithology 1-3 3 
Landuse 0-3 3 
Slope 1-4 5 
Rainfall 1-3 4 

Source: Maluku Disaster Risk Mapping (UNDP & 
UGM).,2011. 

In this study, a thematic map was also produced 
as a reference. The mentioned thematic map is the 
landslide risk map which according to Indonesian 
Ministry of Energy and Mineral Resources 
documents SNI 13-6182-1999 & SNI 13-7124-2005.  
(Fig 2.) The landslide hazard map will be classified 
in low, moderate, and high. 
 

 
Fig.2 SNI 13-6182-1999 & SNI 13-7124-2005 Landslide 
hazard mapping flowchart. 

 

Fig 3. GIS datasets used in this study (A) lithology, (B) 
rainfall, (C) landuse, (D) slope. 

3. RESULTS 

Based on the analysis, it is obtained that landslide 
hazard is dominated in the Nusaniwe sub-district and 
follows by Ambon Bay sub-district, South Leitimur 
sub-districts, and Baguala sub-district (Table 2.) 

Table 2. Landslide hazard according to sub-districts in 
Ambon City 

 

The landslide hazard map of Ambon city is produced 
using GIS system (Fig. 4) 

 
Fig 4. Landslide hazard map of Ambon City 

4. CONCLUSIONS 

Based on the obtained results, some conclusions 
are presented: 

1. The areas that are high-risk for landslide 
disaster are Nusaniwe sub-district and 
Baguala sub-district. 

2. Landslide disasters occur on steep slopes 
and mountainous region of Ambon city. 

5. FUTURE WORKS 

In the future, the author will conduct the analysis of  
the landslide susceptibility using Artificial Neural 
Network(ANN) as a comparison for current results. 
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Low (Ha) Moderate(Ha) High(Ha)
South Leitimur 82.24 3786.21 682.39 4550.84
Nusaniwe 224.17 3458.12 1120.73 4803.02
Sirimau 348.04 2868.04 184.32 3400.4
Ambon Bay 590.39 9192.62 834.57 10617.58
Baguala 405.1 5026.74 611 6042.84
Total City of Ambon 1649.94 24331.73 3433.01 29414.68

Sub-district
Area of Risk

Total Area(Ha)

High 
Moderate 
Low 
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