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Abstract

This study aims to apply remote sensing and geographic information system for estimating
land surface temperature (LST) and fractional vegetation cover (FVC) from Landsat-8 satellite image
in Nakhon Sawan municipality area. LST was obtained by brightness temperature then FVC was
estimated based on normalization vegetation difference index (NDVI). Moreover, LST and FVC were
analyzed to determine the correlation. These data were used to study the influence of green area
which affects the temperature changes. Furthermore, linear regression was created to predict land
surface temperature. The result shows that Nakhon Sawan municipality area had an average FVC
and LST of 0.4323 or 43.23 percent and 27.25 degree Celsius, respectively. Moreover, land surface
temperatures in urban area, which were covered by a lot of building, are higher than that of the
forest or agricultural area. Furthermore, these temperatures are also higher than an average of LST.
The result also showed r correlation at -0.8610 and (R%) 0.7413 at significance level 0.01 which had
explained the influence of green areas. If green areas increase, an average of LST will be decrease
in opposite direction. When LST is predicted LST by linear regression that show, if Nakhon Sawan
municipality had not green areas, the average of LST would have 30.21 degree Celsius but if green
areas of 60 percent, the average of LST would have 26.32 degree Celsius, which have RMSE of

equation +-0.38 degree Celsius.

Keywords: remote sensing; land surface temperature; green area
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Figure 1 Map of boundary, Nakhon Sawan municipality area
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Table 1 The statistics of FVC and LST

Types | Minimum Mean Maximum
FVC 0.0013 0.4323 0.9168
LST 23.06 °C | 27.25°C | 30.65°C

Table 2 Fractional vegetation cover (FVC) of

Nakhon Sawan municipality area

Wedangu FVC uuadu 5 szau feguil 2 nud FVC Area (Rai) | Percent (%)
Nunawlngdiar FVC 0.21-0.40 nuneily INunNd <0.2 3,013 17.30
Werlnaguuszunasesas 21-40 Andudi ufl 0.21-0.40 5,695 32.69
5,695 13 n3adosay 32.69 sedadun Ao 0.41-0.60 0.41-0.60 4,555 26.15
nunede dNunAenmauUssuaseuay 41-60 0.61-0.80 3880 22.28
- & 4 a v XA >0.80 276 1.59
Aoduiiug 4,555 15 Andusesay 26.15 druiun
P . d ¥ Total 17,419 100.00
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Figure 2 Map of fractional vegetation cover (FVC), Nakhon Sawan municipality area in 2018
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Figure 3 Map of land surface temperature (LST), Nakhon Sawan municipality area in 2018
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Table 3 Levels of temperature, Nakhon Sawan

municipality area

Levels of temperature | Area (rai) | Percent (%)
Low 3,037 17.43
Middle 4,506 25.87
High 5,513 31.65
Higher 4,363 25.05
Total 17,419 100.00
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y = -6.4825x + 30.208

R? = 0.7413%*
T 0.8610**
RMSE = 0.38

Figure 4 Scatter plot between FVC and LST

(**level of significance at 0.01)
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Table 4 Land surface temperatures obtained

by linear regression equation

Values of |Land surface temperatures from
FVC prediction
0.00 30.21
0.20 28.91
0.40 27.62
0.60 26.32
0.80 25.02
1.00 23.73
7. 8fiuse
mMsUszndnmsiuianszeslng e
Svdwavesiuiididearionisiudsuutasgumnd

v
g a
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