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Abstract

In order to analyze the surface temperature in accordance with the surface material, surface temperatures
between Thermal InfraRed Image (TIRI) and Landsat 8 satellite observed at the commercial area (Gwanghwamun)
and residential area (Jungnang) are compared. The surface temperature from TIRI had applied atmospheric correc-
tion and compared with that from Landsat 8.

The surface temperatures from Landsat 8 at Gwanghwamun and Jungnang are underestimated in comparison
with that from TIRI. The difference of surface temperature between the two methods is greater in summer than in
winter. When the analysis area was divided into detailed regions, depending on the material and the position of the
surface, correlation of surface temperature between TIRI with Landsat 8 is as low as 0.29 (Gwanghwamun) and
0.18 (Jungnang), respectively. The results were caused from the resolution difference between the two methods.
While the surface temperatures of each zone from Landsat 8 were observed almost constant, high-resolution TIRI
observed relatively precise surface temperatures. When the each area was averaged as one space, correlation of
surface temperature between TIRIs and Landsat 8 is more than 0.95. The spatially averaged surface temperature is
higher at Jungnang, representing residential areas, than at Gwanghwamun, representing commercial areas.

As a result, the observation of high resolution is required in order to observe the precise surface temperature.
This is because it appears that the spatial distribution of the various surface temperature in the range of micro-scale

according to the conditions of the ground surface.
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Fig. 1. The locations of WISE observation sites and images observed from visible and thermal infrared camera mounted
on the observation sites. The red star on the (a) is location of the WISE observation sites named Gwanghwamun
and Jungnang in Seoul. The boxes on the (d) and (e) are analyzed area and description of area are reported on

the Table 1.
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(a) RGB453 image
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Fig. 2. (a) RGB composite image (R: Band 4, G: Band 5, B: Band 3) and (b) land surface temperature (K) from Landsat 8
satellite at 1120 LST June 15 2014. And red star on the (a) are locations of WISE observational sites.

Table 1. The geolocation and material properties of analyzed areas on Gwanghwamun and Jungnang sites from Figure

1(d) and (e).

Site Area Latitude (°N) Longitude (°E) Materials Emissivity
1 37.5708 126.9767 Asphalt 0.94
2 37.5705 126.9768 Asphalt 0.94
3 37.5706 126.9770 Concrete&Grass 0.63
Gwanghwamun 4 37.5702 126.9770 Asphalt 0.94
5 37.5702 126.9762 Asphalt 0.94
6 37.5698 126.9765 Asphalt 0.94
7 37.5699 126.9770 Trees 045
1 37.5912 127.0796 Asphalt 0.94
2 37.5913 127.0796 Trees 045
Jungnang 3 37.5914 127.0796 Zinc Tin 0.95
4 37.5914 127.0793 Concrete 0.80
5 37.5915 127.0791 Concrete 0.80
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Fig. 3. Timeseries of the surface temperature observed from (a) TIRI and (b) Landsat 8 at the analyzed areas on the

Gwanghwamun and Jungnang sites.
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Fig. 5. Scatterplots of surface temperature between TIRI and Landsat 8 depending on observation date at the (a)
Gwanghwamun and (b) Jungnang.
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Fig. 6. Scatterplot of surface temperature of averaged areas between TIRI and Landsat 8 at the (a) Gwanghwamun and

(b) Jungnang.

Table 2. The mean and standard deviation of surface temperature retrieved from TIRI and Landsat 8 for the all dates.

Mean (°C) Standard Deviation
Site Date
TIRI Landsat 8 TIRI Landsat 8
21 Dec. 2013 =503 —2.56 321 0.26
22 Jan. 2014 -0.04 -4.02 2.14 0.20
27 Mar. 2014 21.72 17.67 235 0.25
Gwanghwamun 14 May 2014 31.64 26.49 2.54 0.30
30 May 2014 38.33 31.64 2.08 0.29
15 Jun. 2014 35.71 29.66 295 043
01 Jul. 2014 3221 2048 0.59 1.57
21 Dec. 2013 3.69 -1.96 3.12 0.05
22 Jan. 2014 1.19 -3.72 3.15 0.06
27 Mar. 2014 25.58 20.00 5.09 0.06
Jungnang 14 May 2014 34.16 27.84 6.94 0.09
30 May 2014 39.57 33.65 8.32 0.08
15 Jun. 2014 38.06 29.54 6.61 0.05
01 Jul. 2014 41.20 29.56 741 0.05
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Fig. 7. Boxplots of surface temperatures from TIRI (red) and Landsat 8 (yellow) at Gwanghwamun and Jungnang.

X-axis represent date of cases.
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