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Distribution Analysis of Land Surface Temperature about Seoul
Using Landsat 8 Satellite Images and AWS Data
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Abstract Recently, interest in urban temperature change and ground surface temperature change has been increasing
due to weather phenomenon due to global warming, heat island phenomenon caused by urbanization in urban areas.
In Korea, weather data such as temperature and precipitation have been collected since 1904. In recent years, there
are 96 ASOS stations and 494 AWS weather observation stations. However, in the case of terrestrial networks,
terrestrial meteorological data except measurement points are predicted through interpolation because they provide
point data for each installation point. In this study, to improve the resolution of ground surface temperature
measurement, the surface temperature using satellite image was calculated and its applicability was analyzed. For this
purpose, the satellite images of Landsat 8 OLI TIRS were obtained for Seoul Metropolitan City by seasons and
transformed to surface temperature by applying NASA equation to the thermal bands. The ground measurement data
was based on the temperature data measured by AWS. Since the AWS temperature data is station based point data,
interpolation is performed by Kriging interpolation method for comparison with Landsat image. As a result of
comparing the satellite image base surface temperature with the AWS temperature data, the temperature difference
according to the season was calculated as fall, winter, summer, based on the RMSE value, Spring, in order of
applicability of Landsat satellite image. The use of that attribute and AWS support starts at 2.11°C and RMSE +3.84
C, which reflects information from the extended NASA.
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Table 1. Information of satellite images

. Cloud
Date Time Season cover(%)

2017.08.26. 11:11 Summer 11.71

2018.02.02. 11:11 Winter 6.06

2018.05.25. 11:10 Spring 20.67

2018.11.01. 11:11 Fall 0.14
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Fig. 2. Results of land surface (2017.08.26)
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Fig. 3. Results of land surface (2018.02.02)
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Fig. 4. Results of land surface (2018.05.25)
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Fig. 5. Results of land surface (2018.11.01)
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Table 2. Information of AWS stations

Station No. Station Name Lat(1:;1 de Lon(%,l;u de
400 Gangnam 37.5134 127.04671
401 Seocho 37.48462 127.02601
402 Gandong 37.55552 127.14498
403 Songpa 37.51151 127.0967
404 Gangseo 37.5739 126.82953
405 Yangcheon 37.52961 126.8782
406 Dobong 37.59946 127.02947
407 Nowon 37.62101 127.09683
408 Dongdaemun 37.58463 127.06036
409 Jungnang 37.58551 127.08682
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Meteorological X
410 Administration 37.49371 126.91809 . @E
411 Mapo 37.55165 126.92915
412 Seodaemun 37.57047 126.94078
413 Gwangjin 37.5338 127.08566
414 Seongbuk 37.61172 126.99944
415 Yongsan 37.52038 126.97611 )
416 Eunpyeong 37.64639 126.94338 »
417 Geumcheon 37.46551 126.90016 ‘
418 Han River 37.5249 126.93906
419 Junggu 37.55237 126.98736
421 Seongdong 37.54721 127.03885
422 Mt.Bugak 37.60344 126.98437
423 Guro 37.494 126.827 Legend
424 Gangbuk 37.63972 127.02576 S_kri_180525 )N )
425 Namhyeon 37.46336 126.9855 ngh 24.7663
509 Gwanak 37.45284 126.95015 Law 228027
510 Yeongdeung)o 37.52706 126.90705

Fig. 8. Interpolated results of AWS (2018.05.25)
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Fig. 7. Interpolated results of AWS (2018.02.02)
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Fig. 10. Temperature difference (2017.08.26)
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Fig. 11. Temperature difference (2018.02.02)
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Fig. 12. Temperature difference (2018.05.25)

438

Legend
LC8-kri_1811

Value
p High :10.0000

" Low : -10.0000

Fig. 13. Temperature difference (2018.11.01)
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