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Abstract  - Kerinci Regency is located on the western to the southwestern part of the capital city of Jambi Province, 
Indonesia. It has interesting geomorphological sites consisting of the physiography of the Barisan Mountain Zone 
associated with the Sumatran Fault System known as a volcanic-tectonic complex. Geomorphology has an important 
role in providing information of the landscape in an area. This paper aims to determine the geomorphological charac-
teristics of the area which can provide information regarding disaster mitigation, the direction of land-use innovation, 
and infrastructure development strategies. This research uses analyses of morphographic, morphometric, morphoge-
netic, morphoconservation, and morphochronological aspects. Analysis of satellite images and topographic contours 
is a method used to determine the characteristics of drainage patterns and geological mapping. A significant result of 
this research is a geomorphological map of Kerinci that divides the area into several geomorphological units, namely 
volcanic-denudational, karst, structural, volcanic-structural, structural-denudational, and fluvial morphologies. Based 
on the geomorphological map, the area has a very high potential hazard consisting of volcanic structural landforms, 
which are Tanco Isolated Hill (TIH), Kerinci Fault Escarpment Undulation (KFEU), Kerinci Fault Escarpment Vol-
canic Undulation (KFEVU), structural landforms (Alang Structural Valley (ASV), Kumun Fault Hills (KFH), and 
Pengasih Fault Undulation (PGFU)). This map can be used to design the Standard Operating Procedures (SOP) for 
regional development in Kerinci.
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Introduction

Background
Kerinci is one of areas located on the mag-

matic arc and Sumatra Fault System of Barisan 
Range (Burton and Hall, 2014; Metcalfe, 2017; 
1984; Natawidjaja, 2017; Triyoso et al., 2020; 
Triyoso et al., 2022). This area streches from 
the western to the southwestern parts of Jambi 

City, the capital of Jambi Province (Figure 1). 
Its irreversible geomorphologic location is made 
up of the Sumatra Fault System and the Barisan 
Range physiography. Additionally, this region 
is referred to as a volcanic-tectonic complex 
(Hutchison, 2014; Lange et al., 2018; Crow et 
al., 2019). That condition has the impacts on 
the morphological landforms of Kerinci, which 
triggers several disasters. Therefore, the study on 
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geomorphological condition in the area is neces-
sary for innovative land-use and infrastructure 
development strategies. Geomorphological stud-
ies have an important role to provide information 
and overview on the existing landscape of an area 
on a map (Meitzen, 2017; Utama et al., 2023).

A geomorphological map can be considered 
as graphical inventories of a landscape depict-
ing landforms and surface as well as subsurface 
materials. This map can act as a preliminary tool 
for land management, geomorphological, and 
geological risk managements (Alcántara-Ayala, 
2002; Bailey et al., 2010; Kale et al., 2014), as 
well as provides baseline data for other applied 
sectors of environmental research (Otto and 
Smith, 2013; Meitzen, 2017; Bradley et al., 2018; 
Amine et al. 2019).

The purpose of this study is to analyze the 
geomorphological characteristics of this area 
that could provide information on the disaster 
mitigation, innovative land-use, and infrastruc-
ture development strategies, especially in active 
volcanic and faulting areas with a case study in the 
Kerinci region. The geomorphologic aspects was 

analyzed using satellite imagery and topographic 
contour analysis.

Geological Setting
Sumatra Island resulted from the subduc-

tion of Indian Ocean Plate boundary beneath 
Eurasian Continent Plate in the Cenozoic Period 
is thought to have a clockwise rotation until Pa-
leogene and counterclockwise rotation in Neo-
gene (Hall, 2013 and 2014; Otofuji et al., 2017; 
Advokaat et al., 2018). This subduction made 
the changing position of Sumatra Island, with 
the orientation of west-east to northwest-south-
east (Zahirovic et al., 2014). The deformation 
changes in Sumatra Island occurring in Oligo-
Miocene Period (Hutchison, 2010; Hutchison, 
2014) caused the movement of Sumatra Fault 
became active.

Physiography
The Sumatra Island is divided into six phys-

iographic zones: Barisan Range Zone, Low 
Hills, Wavy Plain Zone, Tigapuluh Mountains 
Zone, Outer Arc Zone, and Sunda Shelf Zone 

Figure 1. Schematic map showing Kerinci Regency as part of Barisan Range associated to structural valley and volcanic 
complex with NW ̶ SE trending hills.
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(Bemmelen, 1949; Zahirovic, 2016; Nabella et 
al., 2019; Utama et al., 2023). Kerinci Regency 
is part of Barisan Range Zone associated with 
Sumatran Fault System Physiography (Figure 
2) which can be divided into the Quaternary 
Volcanic Zone, Basin Intra Mountain Zone, and 
Barisan Mountain.

The Barisan Range Zone is a physiographic 
zone consisting of Barisan Hill Zone, Sumatran 
Fault, Quaternary Volcano Zone, and Intramoun-
tain Basin Zone (Bemmelen 1949). The Barisan 
series, which is part of the bedrock of West Suma-
tra Terrane and the mixing zone in the west with 
Woyla Arc, have the consequences for its physi-
ography that formed series of hills associated with 
active fault systems, Quaternary volcanoes, and 
also intra-mountain sedimentary basins.

Tectonic Setting
The regional tectonic setting of Sumatra 

Island has several phases, with active tectonics 

began in Paleocene-Eocene Period. Magmatisme 
activity started in Oligo-Miocene along the 
Sumatra Fault System (SFS). Pliocene tectonic 
activity produced crushed basalt as an indication 
of tectonic traces, accompanied by an active 
Quaternary volcanic activity (Kusnama et al., 
1992; Rosidi et al., 1996).

There are nineteen segments of Sumatra 
Fault System (Natawidjaja, 2017; Natawidjaja, 
2018). Based on the division of fault segment, 
the researched area is included into the Siulak 
segment (Figure 3). This segment is suspected 
to control the formation of Kerinci geomor-
phology, indicating the relationship between 
Siulak Fault segment with the existence of ac-
tive volcano, volcano-tectonic lake, hotspring, 
and other geomorphological forms (Muraoka 
et al., 2010; Metcalfe, 2013 and 2017). Kerinci 
region has a unique geomorphology, because 
it relates to active volcanic and faulting areas 
(Figure 3).

Figure 2. Physiographic map of Sumatra is divided into five zones, consisting of Barisan Range associated with Sumatra 
Fault System, Low Hills, Wavy Plain, Outer Arc, Tigapuluh Mountains, and Sunda Shelf (after Bemmelen, 1949; Utama 
et al., 2023). Kerinci Regency is part of Barisan Range associated with Sumatra Fault System, Inter-mountain basin, and 
Quaternary Volcanic Complex.
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Stratigraphy
On the basis of field geological observation 

including rock description on stratigraphic for-
mation, geological structure identification, rock 
sampling integrated to regional geological maps 
of Sungaipenuh and Ketahun Sheet (Kusnama et 
al., 1992) and Painan sheet (Rosidi et al., 1996), 
the stratigraphy of Kerinci Regency is gener-
ally composed of Jurassic-Quaternary age, with 
the variety of basement rock from Asai, Siulak, 
Siguntur, and Peneta Formations, granitoid in-
trusion, and also Quaternary volcanic products 
(Figures 4 and 5).

The Quaternary volcanic products consist 
of basalt, andesite, rhyolitic lava, and pyroclas-
tic rocks like-breccia, and tuff by product of 
Kerinci, Tujuh, Kunyit, and Raya Mountains. 
The sedimentary rocks with volcanic sediments 
consist of tuffaceous breccias, conglomerates, 

sandstones, tuffaceous claystone, and tuffaceous 
sandstone originating from Kumun, Hulusim-
pang, and Bandan Formations. Mesozoic forma-
tion comprises sedimentary and volcanic rocks 
of Siulak Formation such as silicified tuff, Siulak 
Limestone, Metamorphic Peneta Formation, Asai 
Metamorphics, and Siguntur Quartzite. The re-
searched area also has granitoid intrusions such 
as Pliocene Sungaipenuh granite, Pliocene Sun-
gaipenuh granodiorite, and basement granite of 
Jurassic age. The presence of Late Pliocene basalt 
is suggested to be a volcanic origin.

Geology of Kerinci
The geology of Kerinci is obtained from 

geological map data, remote sensing, and several 
geological surveys. Furthermore, the researched 
area has sixteen stratigraphy units (Figures 4 and 
5). The age determination of the stratigraphy 

Figure 3. Map of tectonic setting of Sumatra. Approximately nineteen active fault segments as a consequence of active 
subduction on Sumatra West Coast of Indian Oceanic Plate to Sundaland Plate. This map was modified from Barber (2000); 
Barber and Crow (2003; 2009); Barber et al. (2005); Metcalfe (2000; 2009; 2010; 2011; 2013); Natawidjaja (2017); Ariani 
and Utama (2022). Kerinci Regency is assosiated to Siulak Fault segment.
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units is based on a previous research, and refers 
to regional geological maps. There is a change in 
formation boundary units from regional to local 
geological map because of the difference on the 
scales. Furthermore, the dynamic geological con-
ditions of Kerinci are influenced by the existence 
of Siulak Fault segmentation.

MATERIALS AND METHODS

The data used in this research were Shuttle Ra-
dar Topography Mission Digital Elevation Model 
(SRTM DEM) data with a spatial resolution of 
90 m and ASTER GDEM with spatial resolution 
of 30 m, which are available free of charge from 
USGS website (USGS, 2018), geological maps 
of Sungaipenuh Ketahun, and Painan Sheets with 
scale of 1:250.000, and data from the Geological 
Research and Development Centre (Kusnama et 
al., 1992; Rosidi et al., 1996). All the data were 
used to analyze and to specify geomorphological 

aspects. Digital topography has been used to clas-
sify the geomorphology (Makowski et al., 2017; 
Hunt et al., 2019; Bell et al., 2021).

The research was presented to find geomor-
phological aspects, namely morphology, morpho-
genesis, and morphochronology (Zuidam, 1985; 
Verstappen, 2000; Verstappen, 2010; Mulyasari 
et al., 2019). Data and geomorphological pa-
rameters were used to calculate and to compute 
geomorphic aspect using remote sensing method 
integrated with GIS (Geographic Information 
System) techniques.

The geomorphological map has been analyzed 
using some approaches for determining geomor-
phic units, namely identification, interpretation, 
and determination to classify the geomorphic unit. 
This geomorphic aspect has been used in mor-
phology, morphogenesis, and morphochronology 
determinations. The three aspect above would be 
combined with morphoconservation aspect. Mor-
phoconservation is the utility of a geomorphic unit, 
such as recommendation for developing an area.

Figure 4. Geological map of Kerinci (after Kusnama et al., 1992; Rosidi et al., 1996). Structural geology is dominantly 
influenced by stratigraphy.
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The image of SRTM DEM-ASTER GDEM 
was used as the basic data to analyze and to 
interpret the geomorphological aspects. Several 
stages of analysis were carried out to achieve 
the objectives of this study. First, analyzing the 
hillshade with four irradiation directions was to 
find out the development of lineaments and the 
presence of faults. Second, determining manual 
lineaments and delineating structural geology was 
to determine structural geological aspects. Third, 
overlaying the regional geology and SRTM data 
was to find out the local geological map. This map 
interpretation was carried out to identify the type 
of lithology, rock resistance, drainage patterns, 

geological structures, weathering, and erosion as 
reflected by the slope and the elevation. Fourth, 
based on the local geological map, the geomorphic 
units were used to determine the morphological-
morphochronological aspects. In addition, this 
research was supported by checking several loca-
tions for deciding and ascertaining data.

Result and Discussion

Geomorphic features were meticulously 
analyzed using a combination of satellite imagery, 
topographic contour assessment, and cutting-edge 

Figure 5. Stratigraphic column of the geology of Kerinci region.  
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Geographic Information System (GIS) techniques. 
These integrated approaches facilitated a compre-
hensive understanding of the landscape intricacies. 
The analytical process involved several progres-
sive stages, encompassing the examination of 
morphology, morphometry, morphogenesis, and 
morphochronology aspects. In addition to the 
geomorphological analysis, a thorough investiga-
tion of the geological framework was undertaken. 
This involved scrutinizing the lithology units, 
formation characteristics, tectonic phenomena, 
and neotectonic interpretations. These geological 
investigations served as crucial data crosschecks, 
ensuring the accuracy of the findings. 

The innovative aspect of this research lies in 
the perfect combination amongst the advanced 
remote sensing techniques, GIS technology, 
and geological interpretations. This integrated 
methodology enabled an understanding of the 
complex interactions amongst the landforms, 
geology, and tectonics in Kerinci. To verify the 

results, additional geological investigations were 
conducted, including lithology unit-formation, 
tectonics, and neotectonic interpretation. The 
result of the research is focused on the geomor-
phology aspect to be used for recommendations 
in developing the area.

Drainage Pattern
Drainage patterns in Kerinci Regency can be 

divided into radial, centrifugal radial, rectangular, 
dendritic, subdendritic, and parallel. The differ-
ences in drainage pattern reflect the diversity 
of lithology of the rock formations and also the 
degree of the rock resistance. Thus, drainage pat-
tern is an important factor in dividing geomorphic 
units (Figure 6).

The researched area has a dendritic drainage 
pattern on the alluvial plain controlled by the 
geological structure that in some parts trans-
formed the pattern into subdendritic. The slopes 
in the Kerinci depression known as Sungaipenuh 

Figure 6. Drainage pattern on the Kerinci Regency. The researched area is in polygon red colour. Researched areas can be 
divided into radial, centrifugal radial, rectangular, dendritic, subdendritic, and parallel patterns.
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depression show the centripetal radial drainage 
pattern, the characteristics of Kerinci, Kunyit, 
Raya Mountain, Lumut, Patahtiga, Patahsembi-
lan, Melintang Mountains, and Tujuh Mountain 
Caldera. This drainage pattern is identical with 
volcanic landforms and structural volcanic land-
forms. 

The outside area was characterized by parallel 
drainage pattern indicated by hills and undula-
tions, showing intermittent or secondary stream 
perpendicular pattern to the primary drainage. 
The drainage pattern occupies a ridge area in the 
western and eastern parts of Lake Kerinci which 
is composed of metamorphic, meta-sedimentary, 
and meta-igneous rocks.

The outer area has a rectangular drainage 
pattern associated with the fracture zone such as 
Siulak Fault system and joints. The determination 
of drainage patterns was conducted to compre-
hend the landform characteristics. The rectangular 
drainage pattern is along the Sumatran Fault Sys-
tem of Siulak segment, both within the researched 
and outside areas, with fault orientations of north-
northwestern and south-southeastern.

Geomorphic  Features  
The geomorphic identification of Lake Kerinci 

and its surrounding area was conducted using 
ASTER GDEM-SRTM DEM image with 30-90 
m resolution/pixel. The resolution of the image 
helps precisely distinguish amongst geomorphic 
features. This data has been overlaid with geologi-
cal map, and integrated with geological units and 
geomorphic features.

Geomorphic Interpretation
The interpretation of the researched area 

was conducted by determining dominantly geo-
morphic process which generally controlled the 
landform and landscape. The interpretation in-
cluded endogenic processes (lithology, resistance, 
structural geology, solubility (morphogenesis), 
and exogenic processes, i.e. weathering, erosion 
(morphogenesis), landform or morphography, 
slope, elevation (morphology), degree of defor-
mation and morphostratigraphy (morphochronol-

ogy). Based on this approach, the Lake Kerinci 
process is dominantly controlled by volcanic 
and structural processes (fractional of fluviatil, 
denudational, and karst processes).

Determination of Geomorphic Unit
Based on the explanation of geomorphic unit 

for identification and interpretation stage, the 
researched area was determined based on the 
approaches affirmed, which was divided into 
six landforms, namely volcanic-denudational, 
karst, structural, volcanic-structural, structural-
denudational, and fluvial landforms (Figure 7). 
These landform determination were also bent 
on morphochronological aspects  (Table 1). The 
geomorphic unit determination is also supported 
by surface mapping of several landscapes and 
outcrop locations.

Volcanic Denudational Landform
This landform has been the product of volca-

nic process associated with Barisan Range having 
lithologic resistance, such as the ductile deforma-
tion in Siulak Formation with tuffaceous shale 
of Mesozoic Epoch which were the secondary 
factor controlled the landform processes. It has 
a combination   factor of Cretaceous-Quaternary 
volcanism with several stratigraphy unit that 
have weathered, eroded, and resedimented. This 
landform is composed of Siulak Volcanic Denu-
dational Hill (SVDH) and Volcanic Denudational 
Undulation (VDU). 

Structural  Landform 
SFS of Siulak Fault was the primary control-

ling factor, having an important role in the mor-
phology of Peneta Fault Undulation (PFU), Pe-
neta Fault Valley (PFV), Siulak Deras Fault Hills 
(SDVH), Alang Structural Valley (ASV), Kumun 
Fault Valley (KFV), Pengasih Fault Valley 
(PGFV), Pengasih Fault Undulation (PGFU), and 
Kerinci Fault Escarpment Undulation (KFEU). 
This landform consists of tuffaceous shale, silici-
fied and sheared basalt, sandstone, conglomerate, 
and breccia. Silicified-sheared basalt indicated the 
track/fossil of Neogene tectonics.
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Figure 7. Geomorphology map of Kerinci. Overlay map of stratigraphy formation, structural geology, and the considered 
geomorphology characteristics, envelop of morphology, morphogenesis, and morphochronology. Red polygon is the inter-
esting researched area.
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Karst Landform
The researched area has the small (fractional) 

karst landform characterized by Cretaceous 
metasedimentary limestone. The influencing 
geological processes are active tectonics that have 
existed since Cretaceous to Quaternary. Basi-
cally, the karst area have multibasinal drainage 
pattern, while the researched area does not have 
such system, because in general karst in Sumatra 
had been deformed by the Sumatran Fault. The 
example of this landform is only in Siulak Lime-
stone Hill (SLH).

Volcanic Structural Landform
Volcanic structural landform is a combination 

of volcanism in Paleogene-Quaternary controlled 
by SFS (Sumatra Fault System). The SFS was ac-
tive in Middle Neogene, where several stratigraphy 
units have been weathering with low to medium 
degree. This landform generally comprises volca-
nic breccia and andesitic tuff which is very attrac-

tive with Lake Kerinci tectonic volcano and Tanco 
Isolated Hill (TIH). The geomorphic orientation is 
southeastern - northwestern which are similar to 
SFS, especially Siulak Fault which has a dextral 
fault that could be pull apart. While lithologically, it 
is made up of tuff and volcanic breccia. In addition, 
this landform includes Kerinci Fault Escarpment 
Undulation (KFEU) and Bandan Structural Volca-
nic Hills (BSVH). The fault escarpment is active 
tectonics showing the northeastern-southwestern 
side of the Lake Kerinci.  

Volcanic Landform
More than half of a researched area is com-

posed of volcanic products controlled by SFS. 
Magmatism in the Kerinci Regency began with 
the granitoid intrusion in Jurassic, then grano-
diorite intrusion in Pliocene. Furthermore, it 
was followed by another magmatism forming 
Kunyit Volcano that produced tuff and pumiceous 
claystone. This volcano has been active to have 
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No Morphology Landform 
origin Id  Morphogenesis Potential

hazard degree
Morpho-

chronology   
1 AP

(Alluvial Plain) Fluvial Plain, alluvial, flat relatively, active fault system High Holocene
2 LAKE

(Lake) Volcanic Structural Lake, meteoric-volcanic water, volcano-tectonic - Holocene
3 TIH

(Tanco Isolated Hill) Volcanic Structural Hill, isolated, tuff, volcanism, active Siulak fault, 
angle-steep slope Very high Pleistocene

4 SVDU
(Siulak Volcanic Denuda-
tional Undulation)

Volcanic Denudational Undulate, volcanic breccia, tuff, step slope, volcanism, 
low resistance, weathering, eroded Moderate Pleistocene

5 KFEU
(Kerinci Dault Escarpment 
Undulation)

Structural Undulate, breccia, fault system, low-middle resistance Very High Pleistocene

6 KFEVU
(Kerinci Fault Escarpment 
Volcanic Undulation)

Volcanic Structural Undulate, volcanic breccia, andesitic tuff, volcanism, 
fault system, middle resistance Very high Pleistocene

7 PGFV
(Pengasih Fault Valley) Structural Valley, sandstone, structural, high resistance Moderate Pleistocene

8 PGFU
(Pengasih Fault Undula-
tion)

Structural Undulate, angle of slope, claystone, siltstone, structural, 
high resistance Very high Pleistocene

9 PGSDV
(Pengasih Structural De-
nudational Valley)

Structural Denudational Valley, siltstone, sandstone, micro fault, low resistance, 
weathering, eroded High Pleistocene

10 KVL
(Kunyit Volcanic Slope) Volcanic Hill, pumiceous claystone, volcanism, angle slope, 

middle resistance Low Pleistocene
11 KFH

(Kumun Fault Hills) Structural Hill, sandstone, conglomerate, breccia, active fault SFS, 
angle slope, deformation Very high Pliocene

12 ASV
(Alang Structural Valley) Structural Valley, tectonic-fault, basalt silicified-sheared, de-

formation Very high Pliocene
13 SPGH

(Sungaipenuh Granodio-
rite Hills)

Volcanic Hill, granodiorite, high resistance, magmatism Low Pliocene

14 SGH
(Sungaipenuh Granite 
Hills)

Volcanic Hill, granodiorite, high resistance, magmatism Low Pliocene

15 GH
(Granite Hill) Volcanic Hill, granite, high resistance, magmatism Low Miocene

16 SDFH
(Siulak Deras Fault Hills) Structural Hills, steep slope, lava, breccia, ignimbrite, fault Moderate Oligo-Miocene

17 BSVH
Bandan Structural Volca-
nic Hill)

Volcanic Structural Hill, angle-steep slope, volcanism-tectonic fault, vol-
canic breccia, tuff High Eocene

18 SLH
(Siulak Limestone Hill) Karst Hill, angle slope, soluble, limestone Moderate Cretaceous

19 PFV
(Peneta Fault Valley) Structural Valley, tuffaceous shale, minor fault system High Cretaceous

20 PFU
(Peneta Fault Undulation) Structural Undulate, angle slope, fault, tuffaceous shale, minor 

fault system High Cretaceous
21 SVDH

(Siulak Volcanic Denuda-
tional Hill)

Volcanic Denudational Hills, angle slope, tuffaceous shale, low resistance, 
eroded, weathering Moderate Cretaceous

Table 1. Geomorphic Units of The Researched Area (oldest to youngest)

granite-granodiorite magmatism. This landform 
is half of Barisan Range, of which more than 
half part is Quaternary active volcano. Granite 
Hill (GH), Seblat Granodiorite Hill (SGH), and 
Sungaipenuh Granodiorite Hill (SPGH) are  plu-
tonic rocks, while Kunyit Volcanic Slope (KVL) 
is volcanic rocks and volcanic-sedimentary rocks.

Structural Denudational Landform
This landform has been formed by the product 

of tectonic process associated with the Sumatran 
Fault System. However, this landform has litho-

logic resistance, such as on the ductile deforma-
tion in Siulak Formation with sedimentary rocks, 
volcanic rocks, and metasediment of Mesozoic 
Epoch. This landform was specifically controlled 
by Siulak Fault segment, and only comprises Peng-
asih Structural Denudational Valley (PGSDV). The 
degree of weathering deformation is another factor 
that has been forming this landform.

Fluvial Landform
Fluvial is the recent geologic settings, 

sedimentary processes, unlithification, and sedi-
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Figure 8. Overview of Kerinci situation; a). Landscape of Lake Kerinci where the land is used for padi field; b). Potential 
landslide is associated with Sumatran Fault System of Siulak segment, which is the background of beautiful landscape of 
Tanco isolated hill and Lake Kerinci. 

Figure 9. Landscape of Kerinci with a) volcanic complex and b) Active fault system of Sumatra Fault.

mentary material. Generally, this landform has 
a characteristic of plain slope, such as alluvial 
plain (AP). Fossil of minor geology structure is 
believed to have been covered below the alluvial 

lithology, so it is difficult to find the fault line on 
the surface. Nevertheless, this minor fault struc-
ture can possibly cause the reactivity that trigger 
Siulak segment changing the morphology.
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Land Use and Infrastructure Development 
Strategies

The study of geomorphology for a standard 
operating procedure is the focus of this research. 
Based on the considerable study, the geomor-
phology map and geological map have made the 
potential zonation, with the result that could be 
used as the recommendation for the standard op-
erational procedure in developing the area. Acord-
ing to the previous explanation, the researched 
area was divided into four zonations based on 
the geomorphic units (Figure 10).

 Geomorphic features were meticulously 
analyzed using a combination of satellite im-
agery, topographic contour assessment, and 
cutting-edge Geographic Information System 
(GIS) techniques. These integrated approaches 
facilitated a comprehensive understanding of the 
landscape intricacies. The analytical process in-

volved several progressive stages, encompassing 
the examination of morphology, morphometry, 
morphogenesis, and morphochronology aspects. 
In addition to the geomorphological analysis, a 
thorough investigation of the geological frame-
work was undertaken. This involved scrutiniz-
ing lithology units, formation characteristics, 
tectonic phenomena, and neotectonic interpreta-
tions. These geological investigations served as 
crucial data crosschecks, ensuring the accuracy 
of the findings. 

The innovative aspect of this research lies in 
the advanced remote sensing techniques, GIS 
technology, and geological interpretations. This 
integrated methodology enabled an understanding 
of the complex interactions amongst landforms, 
geology, and tectonics in Kerinci areas. In order 
to verify the results, additional geological inves-
tigations were conducted, including lithology unit 

Figure 10. Geohazard potential zone of the researched area. Degree of potential zone indicates the role of active structural 
and volcanic system of landform. The point of the earthquake was obtained from BMKG (2022) and from the eathrquake 
data of the last five years. Geological structure based on previous researches from regional geological maps by Kusnama et 
al. (1992) and Rosidi et al. (1996); geological interpretation, and measurements at several locations in the field.
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formation, tectonics, and neotectonic interpreta-
tion. The result of the research is focused on the 
geomorphology aspect to use for recommenda-
tions in developing the area.

The principle of making the zonation is based 
on the morphology and morphogenesis (lithol-
ogy, structural geology, weathering, erosion) 
which are very high, high, medium, and low 
(Table 1). In addition, the aspect of lithology and 
structural geology is very important, especially 
active structural SFS, because the researched area 
is located near the dense residence, government 
buildings, public transportation, roads, bridges, 
and irrigation. 

Very High Potential
Very high potential is classified as very high 

risk if an area will be developed. The lithology 
of this potential comprises sandstone, volcanic 
breccia, tuff, and silicified basalt. The existence 
of SFS Siulak segment is the primary cause that 
triggers the mass movement. SFS is an active 
fault, so the government needs to considerably 
handle the study of hydrogeology and engineer-
ing geology. The characteristics of very high 
potential comprise volcanic structural landform, 
which are Tanco Isolated Hill (TIH), Kerinci 
Fault Escarpment Undulation (KFEU), Kerinci 
Fault Escarpment Volcanic Undulation (KFEVU), 
and structural landforms (Alang Structural Valley 
(ASV), Kumun Fault Hills (KFH), and Pengasih 
Fault Undulation (PGFU)).

High Potential
In the fluvial landform, alluvial plain (AP) was 

included as the high potential category. Although 
the lithology is sedimentary material, however the 
existence of minor fault of SFS concealed alluvial 
deposits. By any chance, reactivated fault SFS 
can trigger the mass movement and risky for the 
development of the area. The considerable study of 
hidro-geotech can localize the specified area. This 
classification  included structural denudational, 
which is Pengasih Structural Denudational Valley 
(PGSDV). The volcanic structural landform is Ban-
dan Structural Volcanic Hill (BSVH). Structural 

landform comprises Peneta Fault Undulation (PFU) 
and Peneta Fault Valley (PFV). The lithology com-
prises tuffaceous shale, sandstone, and siltstone. 

Moderate Potential
This landform is occupied by Siulak Volcanic 

Denudational Hills (SVDH) and Volcanic Denu-
dational Undulation (VDU). Karst landform is 
Siulak Limestone Hill (SLHM), while structural 
landforms are Siulak Deras Fault Hill (SDFH) 
and Pengasih Fault Valley (PGFV). The research 
ed  area is composed of andesitic lava, volcanic 
breccia, sandstone, claystone, and limestone. This 
classification   is useful for area development hav-
ing the lithological characterisctics of resistant, 
weathered, ductile - brittle deformation.

Low Potential
Low potential occupied the volcanic land-

form which is Kunyit Volcanic Slope (KVL), 
Sungaipenuh Granodiorite Hill (SPGH), Seblat 
Granite Hill (SGH), and Granite Hill (GH). The 
characteristics of the lithology are crystalline 
rocks, high resistance, and not influenced by 
active fault. Therefore, this area is very recom-
mended for developing government buildings, 
public transportation, and residencial area. 

Conclusions

Geological aspects of the stratigraphy that make 
up rock formations and geological structures are 
important factors in making geomorphological 
classifications. The results obtained are geomor-
phological maps based on the analyses of morpho-
logical, morphogenetics, morphochronology, and 
morphoconservation aspects. The researched area 
are divided into several geomorphological units, 
namely volcanic-denudational, karst, structural, 
volcanic-structural, structural-denundational, and 
fluvial morphologies. In addition, with these cri-
teria, the local government can design the region 
based on geomorphological features towards inno-
vative land-use and strategic infrastructure devel-
opment in active volcanic and faulting areas such 
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as the Kerinci region. Thus, the local government 
should produce Standard Operating Procedures to 
be used as recommendations for future regional 
development. Geohazard potential obtained from 
geological data, geomorphology, and additional 
elements from earthquake points is an important 
reference for regional development strategies in 
innovative and sustainable development.
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