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A Study on Establishment of Appropriate Observation Time for Estimation of Daily Land Surface

Abstract

Temperature using COMS in Korea Peninsula
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Lee, Yong Gwan - Jung, Chung Gil - Lee, Ji Wan - Kim, Seong Joon

This study is to estimate COMS (Communication, Ocean and Meteorological Satellite) daily land surface temperature (LST) of Korea Peninsula from 15
minutes interval COMS LST (COMS LST-15) satellite data. Using daily observed LST data of Automated Agriculture Observing System (AAOS) 11
stations from January 2013 to May 2015, the COMS daily LST was compared and validated. For the representative time for daily mean LST value from

COMS LST-15,

the time of 23 : 45 and 0:00 showed minimum deviations with AAOS daily LST. The time zone from 23 : 45 to 1:15 and from 7 : 30 to

9 : 45 showed high determination coefficient (R2) of 0.88 and 0.90 respectively. The daily COMS LST by averaging COMS LST-15 of the day showed
R2 of 0.83. From the 5 cases of results, the COMS daily LST could be extracted from the average LST by using 15 minutes data from 7 : 30 to 9 : 45.
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Fig. 1 flow chart of study
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Table 1 Agrometeorological observation network of Korea Meteorological Administration and the date of field survey (Choi et al., 2015)
Location

Station Name |[Station Number Tower Site Latitude Longitude Elevation

(N) (E) (m, AMSL)
Cheorwon 970 Cherowon Agricultural Technology Center 38°12° 127°15" 182
Suwon a7 Suwon Meteorological Station 37°16° 126°59" 34
Andong 972 Korea Biological Science High School 36°33° 128°41° 89
Suncheon 973 Hwasun Agricultural Technology Center 35°01° 126°57° 40
Jinju 974 Daegok Farm of Gyeonsang University 35°15° 128°09° 21
Jeonju 975 Jeolabuk—do Agricultural Research & Extension Services 35°57° 127°00° 14
Cheongju 977 Chungcheongbuk—do Agsr(iacrt\j:z:uersl Research & Extension 36°43° 197°08 40
Chuncheon 978 Gangwon—do Agricultural Research & Extension Services 37°57 127°47° 141
Seosan 979 Seosan Meteorological Station 36°46° 126°29° 29
Seogwipo 980 Jeju Specual Self—ggc()vgg:gi:r:og;ii :Sgricultural Research 33°16° 126°29° 137
Boseong 981 Boseong Meteorological Observatory 34°46° 127°13° 2
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Fig. 4 Maximum frequency of Daily minimum deviation and average of deviation at each 15 min of COMS satellite data for eleven

agricultural weather station
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Table 2 Set up representative time zone of COMS LST from minimum bias for eleven agricultural weather station

- - . 1a] | Representative time in the | Representative time in the
St Minimum deviation time morning[b] afternoon’® Most occ.urrence g?quency
time zone
Time Deviation Time Deviation Time Deviation
Andong 23:45 1.33 0:00 0.51 23:45 1.33 23:45 ~ 2:00, 7:00 ~ 10:15
Boseong 23:45 1.25 0:00 0.39 23:45 1.25 23:00 ~ 2:15, 7:00 ~ 10:00
Cheongju 0:00 0.29 0:00 0.29 23:45 2.63 23:15 ~ 2:00, 7:00 ~ 11:15
Cheornwon 0:00 0.81 0:00 0.81 23:45 2.35 23:00 ~ 3:15, 7:00 ~ 10:00
Chuncheon 0:00 0.61 0:00 0.61 23:45 113 22:45 ~ 1:15, 7:30 ~ 12:45
Jeonju 1:00 0.55 1:00 0.55 23:45 3.00 23:15 ~ 2:45, 7:.00 ~ 9:45
Jinju 0:00 3.57 0:00 3.57 23:45 276 22:15 ~ 2:45
Seogwipo 23:45 472 1:45 1,06 23:45 472 23:00 ~ 6:30, 7:00 ~ 8:15
Seosan 23:45 2.83 0:30 0.68 23:45 2.83 23:00 ~ 2:00, 7:00 ~ 10:30
Suncheon 23:45 3.93 7:30 0.45 23:45 3.93 23:15 ~ 3:30, 5:15 ~ 10:00
Suwon 9:00 0.44 9:00 0.44 23:45 1.94 23:00 ~ 1:45, 7:.00 ~ 11:00

e Most occurrence frequency time between COMS and AAQS daily mean LST from January 2013 to May 2015
oI Most occurrence frequency time in the morning (0:00 ~ 12:00)

] Most occurrence frequency time in the afternoon (12:00 ~ 24:00)
4 Most occurrence frequency time zone that a number of bias were presented more than 10 times
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Table 3 Comparison of number of data and determination coefficient of COMS LST for representative time zone

Data Determination coefficient (R’)
Station
AAOS A B © D E A B C D E

Cheorwon oM 463 476 770 607 859 0.92 0.89 0.90 0.93 0.88
Chuncheon an 481 509 775 608 852 0.93 0.90 0.90 0.94 0.86
Suwon an 431 444 M 608 838 0.92 0.92 0.90 0.92 0.85
Seosan oM 404 445 704 553 835 0.92 0.90 0.90 0.88 0.82
Cheongju M 445 460 699 586 822 0.91 0.91 0.90 0.90 0.84
Andong an 448 466 740 597 846 0.91 0.89 0.89 0.94 0.84
Jeonju oM 412 450 736 585 844 0.93 0.91 0.92 0.93 0.87
Suncheon oM 427 450 750 611 858 0.91 0.90 0.88 0.90 0.85
Seogwipo an 428 452 732 581 849 0.85 0.82 0.82 0.86 0.79
Jinju 911 424 415 688 532 808 0.73 0.74 0.76 0.72 0.68
Boseong oM 466 488 730 574 833 0.93 0.91 0.91 0.93 0.86

] COMS LST estimation scenario

A: Representative time in the morning (0:00)
B: Representative time in the afternoon (23:45)
C: Representative time zone 1 (23:45~1:15)

D: Representative time zone 2 (7:30~9:45)

E: COMS Daily daily average
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Fig. 5 Results of estimation daily LST based on representative time zone at Cheorwon station: (a) representative time in the morning (0:00),
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