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Abstract. Landslide occurrences are caused by internal
and external factors. The internal factors comprise
geological, morphological and soil conditions.
Meanwhile, the external factors cover land use and
human activities in land management. This research
aims to review distributions of landslide occurrences
along with geomorphological conditions in the research
areas. This research applied the survey method using
landform units as the approach. The sampling
technique was incidental sampling. The data included
all landslide points, slopes and rocks. The data were
analyzed by using a multi-layered map and a frequency
table. The research showed originalthe landform
structures in the research areas. The Geological
structure found was synclinal folds and diagonal layers
in which 48 landslides occurred and were randomly
found. The highest landslide occurrence frequency was
found in the slope class 111 and on the landform unit of
the hill structure with the slope class III and on the
formation of Halang rock formation.
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INTRODUCTION

From the geological perspective, Indonesia is an
archipelago nation which was formed througha plunge of
three major plates of Earth. Those three plates are Hindia-
Australia, Pacific Ocean, and Eurasian continent. As those
three plates plunge, it results in the manifestation of
volcanic tracks, earthquakes, geological structures,
morphological differences, and mountain tracks. Therefore,
the Indonesian archipelago is not stable. This instability
leads to several natural disasters including landslides.
Landslides occurrence and density can be influenced by
morphological and geological conditions [1].

Geomorphology is a branch of science concerning with
landforms on the earth’s surface with an emphasize on
natural characteristics, development process, constructions
of material compositions, as well as correlations among the
processes and landforms[2].Geomorphology is also defined
as a branch of science describing landforms and the process

as well as investigating correlations among landforms and
processes in a spatial structures[3]. Landformsare a
manifestation of fields which were formed by the natural
process possessing certain compositions and physical
characteristics, as  well ascontinuous  physical
characteristics and visuals [4]. The process of
geomorphology comprises exogenic and endogenic
processes One example of exogenic process 15 mass
movements.

Mass movements may occur in all areas especially
those with the topography of hills and mountains. There are
two factors influencing mass movements consisting of
passive and active causes [5].Active causes are human
activities in managing their land while passive causes
comprise lithology, stratigraphy, structures, topography,
climates, organism, and earthquakes. One of mass
movement forms is landslides[6].

Landslides often occur on structural landform units
composed of sandstone and tuff onsteep slopes[7]-[8].
High frequency landslide occurrences possessing high
density can be found on the wavy foots of slopes that are
considered moderate and strong, volcanic landforms of
upper slopes as well as sides of ravines and volcanic cones.
Sediment tertiary materials of combined sand and clay
possess the highest sliding intensity [9]-[10]. High density
and frequency of a landslide occur during monthly average
rainfall volume at a long period [11]. The highest
frequency of landslide occurrences was at the rainfall
volume at 250 — 350 mm/month [12]-[13].

Sub-watershed of Arus river is flowing on the track of
north Serayu mountain and emptying on Tajum river. This
sub-watershed in terms geomorphology conditions 1s in the
form of structural formation composed of sediment rock at
tertiary age constructed from free volcanic materials such
as lava, andesite sand, clay, tuff and others. Landslides will
mostly be encountered in the area with such conditions as
found in the steep slopes [14]-[15]. An area composed of
free materials such as volcanic lava andesite and sediment
rock at the tertiary age possess high vulnerability to
landslides [16]. Land®ides themselves are a form of mass
of movements[17]. is research aims to review the
distribution of landslides with the geomorphological

Copyright © 2018, the Authors. Published by Atlantis Press.

This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-ne/4.0/).




[

ATLANTIS

PRESS Advances in Social Science, Education and Humanities Research, volume 231

conditions in the n.lb-WEllCl'Sth of Arus River.
Furthermore, it also aims to review the distribution of
landslide  occurrences with the geomorphological
conditions.

METHOD

The method used in this research was field survey. The
steps comprised pre-field, mid-field and post-field. The
pre-field stage covered observation and land slide mapping.
The mid-field stage comprised observation of landslide
occurrences as well as finding the coordinates of
landslides. Meanwhile, the sampling technique used in this
research was incidental sampling. The post field survey
was carried out through data interpretation and analysis.
The data were all coordinate points in all landslide
locations, slopes, and rocks. Data analysis implemented
multi-layered maps and frequency tables. Descriptive
quantitative was used in analyzing data.

RESULT AND DISCUSSION

Research area description

The research areas are located inthe sub-area of
watershed of Arus river which is administratively located
in both Gumelar and Pekuncen districts in Banyumas
regency. The astronomical position of the research areasare
on Latitude 7° 20' 20,.83" - 7°24'30 56" § andequator ](
00' 21,52" — 109" 03' 34,21" E. the geographical position of
Arus River sub-watershed is located in Banyumas regency
flowing upstream on the north (the peak of Serayu hills)
towards downstream on the south (flowing in Tajum
river), the landform of Arus River sub-watershed derives
from the original structural landform.

The research areas in terms of geomorphology are in
the subzone of north Serayu mountain in the center zone of
Java island. According to the origin of landform formation,
the research area is in the category of the original structural
landform. The original structural landform is resulted from
the endogenic process and its rock structure is layered.
Structural landformsare characterized by the existence of
sloping alteration of rock layering. In the early stage, the
original layer of rock is flat. The occurrence of Endogenic
process causes rock layers to slop or shift. The
identification of original structural landforms is based on
the topography by identifying contour patterns, geological
maps and field observation results. Topography is an
appropriate  guidance to predict the geological
structures[ 15].

The distribution of landslide occurrences with
geomorphological conditions

The correlation between geomorphology and landslide
occurrences can be explained by analyzing the slopes and
landform units in the research areas. The distribution of
landslide occurrences is not equal in every slope. The

highest frequency of landslide occurrences could be found
on the slope 15-25% (class III) with total number of
4792% out of the total frequency of landslides. It is in
contrast with the result of research [6] stating that
landslideswere concentrated on slopes class IV (25 - <45%
or steep) with total number of pf 53 or 54.08%. Meanwhile,
itis in line with research result [16][17]. On slopes class IV
and V, the landslide occurrences frequency is lower than
those of class III. It is caused by the condition of slopes
class IV and V which resulted on a higher frequency of
surface erosion. Thus, the thinner soil solumcauses lower
weight of slopes. The correlation between the slope class
and landslides is presented on Table 1.

Table 1: The correlation between the slope class and the
frequency of landslide occurrences.

no slope class width landslide points
(ha)
number percentage

1 0-8% 7095 2 4.17

2 8-15% 24432 3 6.25

3 15-25% 567.82 23 4792

4 25 -40 % 883.94 11 2292

5 =40% 262.96 9 18.75
TOTAL NUMBER  2029.78 48 100.00

The rocks from the top to the bottom in research areas
due to geological reading in the western part comprises
Halang formation (Tmph), and Tapak formation (Tpt).
Halang formation at the tertiary period (mid-end miosen) is
composed of sandstone, andesite, tuff, brexy, and napal,
which is inserted in sandstone. Tapak formation at the
tertiary period (pliosen) is composed of sandstone with
greenish rough granules, napal limestone, tuff limestone
and greenish napal.

Geological structures in the research areas consist of
synclinal folds and diagonal layer structures. Synclinal
folds are found in theupstream of Arus River with the
Tapak (Tptyrock formation. The sloping layers can be
found in all research areas.In general, this sloping layers
emerge in Halang formation(Tmph). Landslide occurrences
mostly happen in Halang formation at 57% of the overall
occurrences. The frequency of landslide occurrences in
each rock formation is presented in the following Table 2.
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Table 2: The landslide occurrence in each rock formation

NO GEOLOGY WIDTH LANDSLIDE POINTS
(ha)
Number Percentage
1 Halang 1465.31 26 54.17
formation
2 Tapak 56447 22 45.83
formation
Total 2029.78 48 100.00

There are seven landform units that could be found on the
research areas. The distribution of landslide occurrencesis
not equal on all landform units. The highest frequency of
landslide occurrences could be found on the structural
hillson the slope class III with the total frequency of
29.17%. The correlation between landform units and the
frequency of landslide occurrences is presented on Table 3.
It is in line with the research [18] stating that the highest
frequency of landslide occurrences i1s on the structural
landform unit. Theyare caused by the periods, large
number of cracks, and sloping layer position which in line
with the slope. In the original structural of landform units,
the surface of the topography is rough. This finding is
supported by [18] stating that landslide occurrences are
highly correlated with the roughness of topography.

Table 3: Correlation of landform units with the frequency
of landslide occurrences

z LANDFORM WIDTH LANDSLIDE
{ha) POINTS
Number %o

1 Hilly valley of 70.75 2 4.17
structural slope 1

2 Synelinal hills of slope 94.79 9 187
111 5

3 Synclinal hills of slope 24.97 0 0,00
v

4 Synclinal hills of slope 29.20 1 2,08
\.’

5 Synclinal hills of slope 244,32 3 6.25
11

6 Synclinal hills of slope 55145 14 291
111 7

7 Synelinal hills of slope T80.54 11 229
v 2

8 Synclinal hills of slope 233.76 8 166
Vv 7

TOTAL 202978 48 100.00

CONCLUSION

This research leads to a conclusion thatthe
morphography of the research areas consists of lands,
valleys, and hills. The slopesranging from class Itoclass V
with class I'V as the widest class. The land formunitsconsist
of original structural landforms and are divided into 8 land
formunits. Land form occurrences spread unequally on all
researcher eas. The highest frequency of lands lide
occurrencescanbe found in slopes class III, land formunit
of structural hills as well as slope sclass III and on Halang
formation. Halang formationis composed of rocks at
tertiary period (middle — final Miosen) such as and esites
and stone, tuff, brexy, and napal inserted in sandstone. The
secharacteristics result in high frequency of lands lides as
this is also supported by sloping rock layers.

Note: The since rest gratitude is presented to general
directorate of DRPM of the Indonesian Ministry of
Research, Technology, and Higher Education forgiving the
support by providing funding for this research
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