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temperature levels in geothermal areas of PLTP Sarulla, North Tapanuli Regency by using satellite
imagery.

2. Research Method

2.1 Research Time and Location 11

Geographically, Karo Regency is located between 2° 20' - 2° 41' North Latitude and 98° 05' - 99° 16'
East Longitude with an area of 3.800,31 km. It is classified as flat (3.16 percent), gentle slope (26.86
percent), skewed (25.63 percent) and steep (44.35 percent). This field survey was conducted on 23
April 2018 to 25" April 2018. On the other hand, the time series of datasets start from 2010 to 2018.

22 Tool and Material

GPS (Global Position Systems) DNS GARMIN and thermometer was used for field surveying, and
ArcGIS 10.0 and ENVI 4.7 to analysis processing. This study was collected by the Landsat 8 OLI
Satellite Image (http://glovis.usgs.gov/) as datasets from 2010 to 2018, earth map of North Sumatera
(http://www bakosurtanal.go.id/peta-rupabumi/), and administration map of North Tapanuli Regency.

2.3 Analysis Data

First, we do pre-processing of Landsat 8 OLI raw data to improve the data quality by using the geometric
correction and radiometric cof@tion. Vegetation indices are used for monitoring vegetation condition
and land cover changes. The normalized difference vegetation index is an index of “greenness” that
generated of red reflectance and near infrared reflectance of solar radiation to surface condition with
interval range index (-1 to 1) that negative 1 refers to less area indices and positive 1 refers to more
greenness. The formula of the radiometric correction considers
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Where L, is radiometric correction index, L
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1s the maximum value of digital number each band, and
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Lminis the minimum value of digital number each band, QCAL is the index value of each band,

QCAL,, is the maximum value of pixel number value each band (i.c. 65535 for all band) , OCAL
is the minimum value of pixel number value each band (i.e. 1 for all band).
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BZDVI can be calculated by using
RMR — RR
Ry + Ry

NDVI =

Where NDVI is normalized difference vegetation index, R, . is red reflectance, and RRis near infrared

NIR
reflectance.

For temperature, we do the calculating by using band infrared of Landsat 8 OLI, band 10.
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Where T1 is temperature index, K, is Constanta 1 (774.89), and K- is Constanta 2 (1321.08)
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the level of vegetation density which causes an increase in temperature (LST) at PLTP Sarulla area.
This is obtained from 30 observation points which can be seen in the graph of NDVI and LST
relationships. R value represent the correlation coefficient value that has range between +1 to -1.
Overall, correlation coefficient shows the positive correlation inThe graph of the relationship between
NDVIand LST from 2010 to 2018 can be seen in Figures below.

Relationship of NDVI and LST in 2010 Relationship of NDVI dan LST in 2014
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Figure 5. Relationship between NDVI and LST: (a) 2010, (b) 2014, (c) 2016,
and (d) 2017 in PLTP Sarulla Unit I

From the pictures above, it can be seen for NDVI with the range from 0 - 0.1 temperature in the
range 24°C E20°C and for NDVI with a range of 0.4 - 0.5 temperature in the range 23°C - 24°C. This
proves that the lower the NDVI value, the higher the temperature value, on the contrary if the NDVI
value is higher the lower the temperature value [8]. The characteristics of NDVI value indicates the
plant biodiversity, succession process and also phenology [9]. In field survey support the statement that
more land discovers of vegetation, the surface temperature become higher.

3.4 EDiscussion

Based on the image map L.a, L.b, 1.c, and 1.d, ffEJND VI map shows a decrease in the green level around
the PLTP Sarulla, and the temperature values in Figure 2.a, 2.b, 2.c and 2.d are seen increasing and it
can be said that the PLTP Sarulla geothermal power plant area had very significant environmental
changes. From all the pictures and tables, it has been proven that there has been an environmental
change that allows humans to be disturbed in farming in that area.

4. Conclusion

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 land category. The environmental
changes / land damage can interfere with humans who are around the area in farming and living [10].
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