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Abstract. Ten years long eruption at Mt. Sinabung 2009 to 2018 generated a diverse
surface environment, which is located in Sumatra Island, Indonesia. In fact, most of the
eruption event probably being aware to vegetation changes and temperature changes
during those eruptions shown in that period. Therefore, there was abundant data of
satellite imagery to support the observation of stunning eruption one of the satellite
imagery is Landsat 8 OLI. Field survey is also as evidence for fluctuated of volcanic
activity during the Mt. Sinabung eruption by using position tracking, scenery taking, and
temperature monitoring. Scope of observation is limited around 5 km and processed by
using ArcGIS 10.3 and ENVI 4.7, In particular, results indicated that the intensity of Mt.
Sinabung eruption increased every year, since 2009. According to temperature and
vegetation information provided by Landsat 8 OLI shows an increase in temperature (by
land surface temperature index or LST) simultaneously with a decrease in vegetation
index (by Normalized Difference Vegetation Index or NDVT). In accordance with that
information, this results confirm Mt. Sinabung erupted influences the environment
stability.
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1 Introduction

In North Sumatra there are several volcanoes, both tive and inactive, one of which is
Sinabung Mountain which is located in Karo District with an altitude of 2475 amsl (above
mean sea level) with currently active status (Febrianty, 2017). This mountain has not been
active for a long time, since the last magmatic eruption in 1600. Society in North Sumatra was
shocked by its active return on August 2010 where phreatic eruptions occurred (Sutawidjaja,
2013). The condition of temperature and lava distribution in the research area that has not
been identified will cause there is an expansion possibility of damage area that can harm the
local residents (Safitri, 2014). The Observation of the surrounding eruptions effects cannot be
done manually, because of the danger of heat, toxic gases and larvae. How to observe the
negative impacts Eruptions around 5 km from the mountain becomes the problem in this
study.

Research to observe the negative impacts around this mountain can be done with remote
sensing (RS). Technically RS can identify: lava deposits after eruption, temperature, NDVI
and also can identify natural damage (water, soil, plea;). Remote sensing techniques also can
be used to monitor the negative effects of eruption. Remote sensing is the science and art of
obtaining information about an object, area, or phenomenon through analysis of data obtained
with a device without direct contact with objects, regions, or phenomena being studied and
followed by processing, analysis, and interpretation of the data (Howard, 1996). How remote
sensing can observe the environment, which is remote sensing consists of 3 main components
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namely sensed objects, sensors to record objects and electro-magnetic waves reflected or
emitted by the earth's surface.

Interaction when this component produces remote sensing data which then through the
interpretation process can know the type of object area or phenomena that exist (Lillesand &
Kiefer, 1979). This study uses Landsat TM satellite data which has the characteristics: 30 m
spatial resolution for NDVI, 1 Scene image Landsat has wide 190 km x 195 km, 16-day
temporal resolution (ESRI, (2001). Photograph images can theoretically capture the colours
and gradations indefinitely beyond digital media that can be received by computer monitors
and other output equipment (Prasetyo,2011) whereas thermal bands are very useful for
detecting differences in the earth's surface temperature with a 100 meter spatial resolution
(Mulyanta, 2006)and knowing the damaged area level, and temperature due to eruptions and
information on areas that are vulnerable to eruption disasters that are categorized as alert and
safe in disaster mjl()n (Thoha, 2008). This study focused on identification: NDVI, LST
and land damage. The results of this study can be used by the government and local
communities to mitigate natural disasters.

2 Research Methodology

This research methodology consists of location and time observation, tools and materials, and
data analysis.

2.1 Location and Time Observation
1

Geographically, Karo Regency is located between 2°50 '- 3°19' North Latitude and 97°55 '-
98°38' East Longitude with an area of 2,127.25 km2 or 2.97 percent of the area of North
Sumatra Province. The study location is geographically between 3008'45.61 north latitude and
980 20'12.54 east longitudes with 5 km of the central area of Sinabung Mountain.
22 Tools and Materials

This section includes:

221 Tools

For the field survey, we use GPS (Global Position System), DNS Garmin, Microsoft Office 2007, Digital
Cameras, Alcohol Thermometers. For data analysis, our results supported by ArcGIS 10.3 and ENVI 4.7,

222 Materials
Research materials are spatial satellite imagery data in 2009, 2011, 2014,2015,2016,2017 and 2018,

attribute data of North Sumatra Earth Map and Administration Map of Tanah Karo District (shp)
(Mulyanta, 2006).

2.3 Data Analysis
This section will explain the research processing.

1. Firstly, we do some radiometric correction at all band of Landsat 8 OLI using an equation
2. Wedo mask between the data with administration map to collocate the area observation.




3. Next, we calculate the parameter such as Normalized Difference Vegetation Index
(NDVI) and Land Surface Temperature (LST).

_ BandNIR — Band Re d

NDVI = (H
BndNIR + Band Re d
)
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‘Where,

NDWVI is normalized difference vegetation index
TT is temperature index

K1 is first constants (774.89)

K2 is second constants (1321.08)

4. Then, we classify and count the moderate area and risk area.

3 Result and Discussion

Landsat 8 OLI image data processing requires field survey data as reference points for
processing the data. On the other hand, band satellite image data is 1 to 11 USGS sources, to
m;lely surface images where on Landsat 8 OLI, true colour from RGB results to4.,3,2 where
R = Band 4 (Red), G = Band 3 (Green) and B = Band 2 (Blue). On Landsat 8 OLI Digital
Number that is 16 bits, 216 = 65,356 minimum price = 0 (Black) and maximum price = 65,355
(White). Figure 1 and Figure 2 shows the distribution of Mt. Sinabung eruption in 2016 and
2018. Thisfigures include those image of Landsat 8 OLI to indicates the area that has been
damaged by the mountains, with the NDVI value and temperature in the area.

This section includes:

3.1  NDVI results .

3
Map of NDVI values calculation in the Sinabung Mountain area from 2009 to 2018 can be
seen in Figure 2.a, 2.b, 2.¢ and 2.d below.
















34 Discussion

Based on the image map 1.a, 1.b, 1 ¢, and 1.d, the NDVI map shows a decrease in the greenish
level around Mt. Sinabung, and the value of the image in Figure 2.a, 2.b, 2.c and 2.d looks
ncreasingly increased and it can be said that in the ;u‘eaf Mt. Sinabung had dramatically
environmental changes. For land damage can be seen in Figure 3.a, 3.b, 3¢ and 3.d, they
stated that there has been an environmental change or land damage. All pictures and tables, it
is proven that land damage has occurred which allows humans to not be able to live and grow
crops in the area, It means that all residents living around 5 km from the top of Sinabung
Mountain must be evacuated or mitigated.

4 Conclusions

When the NDVI decline is very drastic and the temperature increases, it can be concluded that
environmental changes occur at these locations in the degraded landcategory. Because of land
damage, there is population displacement or mitigation and for agricultural land, it must be 5
km from the top of Mt. Sinabung.

References

[1] FebriantyH.: Dampak erupsi gunung Sinabung terhadap pendapatan sektor pariwisata di
Kabupaten KaromU Press, North Sumatera (2017)

[2]5afiri, A.E.: Simulasi Monitoring Emisi Gas 502 sebagai Indikator Bahaya Letusan Gunung Api
U@( Melatihkan Tindakan Evakuasi. Physics Journal pp. 21-29.(2014)

[3]Howard, J. A.: Penginderaan Jauh untuk Sumber Daya Hutan: Teori dan Aplikasi. GadjahMada
Gversily Press, Yogyakarta(1996)

[4]Lillesand, T.M.: F.W. Kiefer.: Penginderaan Jauh dan Interpretasi Citra.Gadjah Mada University
Prf). Yogyakarta (1979)

[5]ESRIL: ArcGIS Spatial Analyst, Advanced GIS Spatial Analysis Using Raster and Vector Data,
ESRI Press, USA (2001)

[6]Prasetyo, A Modul Dasar Sistem Informasi Geografis. Multimedia press (2011)

[7]Mulyanta, E.S.: Pengolahan Digital Image dengan Photoshop CS2.Andi Publisher,
Yogyakarta(2006)

[8]Thoha, A.S.: Sejwaﬂiunung Sinabung. USU Press, North Sumatra (2008)

[9]Sutawidjaja, 1.S.:. The August 2010 phreatic eruption of Mt. Sinabung. North Sumatera,
Indonesian Journal of Geology pp. 55.( 2013)




Utilization of Landsat Satellite Imagery to Observe
Environmental Change at Sinabung Mountain Area

ORIGINALITY REPORT

11. 8.« 7 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

T Tampubolon, Rahmatsyah, M A T Harahap.
"ldentification of magnetic anomalies in
subsurface area of Sinabung mountain”,
Journal of Physics: Conference Series, 2018

Publication

2%

o

eprints.utm.my

Internet Source

T

e

vdoc.pub

Internet Source

T

-~

Www.ijbs.com

Internet Source

T

o

digilib.unimed.ac.id

Internet Source

T

Chahya Chairani, Ratna Saraswati, Igbal Putut
Ash Shidig. "The dynamics change of fishpond
land into settlement the east coast of
Surabaya 2004-2017", E3S Web of
Conferences, 2018

Publication

T




R L Lubis, Juniarti, S L Rajmi, AN Armer, FR
Hidayat, H Zulhakim, N Yulanda, | F Syukri, D
Fiantis. "Chemical Properties of Volcanic Soil

After 10 Years of the Eruption of Mt. Sinabung

(North Sumatera, Indonesia)", IOP Conference
Series; Earth and Environmental Science, 2021

Publication

T

Zubaryeva, A.. "Spatially explicit assessment
of local biomass availability for distributed

biogas production via anaerobic co-digestion -

Mediterranean case study", Renewable
Energy, 201203

Publication

T

jurnal.fp.unila.ac.id

Internet Source

(K

jurnalmahasiswa.unesa.ac.id

Internet Source

T

Ndeye Marame Ngom, David Baratoux,
Matthieu Bolay, Anna Dessertine et al.
"Artisanal Exploitation of Mineral Resources:
Remote Sensing Observations of
Environmental Consequences, Social and
Ethical Aspects", Surveys in Geophysics, 2022

Publication

T

Submitted to Udayana University

Student Paper

T

repo.uum.edu.my



. Internet Source
13 ’|
%

Exclude quotes Off Exclude matches <1%

Exclude bibliography Off



