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Abstract

The objectives of this research were 1) to estimate land surface temperature in the Northeast during 2000
to 2020, 2) to study the relationship between surface temperature and land cover, and 3) to study the relationship
between land surface temperature and populations. This research studied the data from Terra/Aqua - MODIS
satellite images and Landsat 8 image data from OLI (Operational Land Imager)/TIRS (Thermal Infrared Sensor)
satellites using remote sensing techniques to evaluate the Normalized Difference Built-up Index (NDBI) and
Normalized difference vegetation index (NDVI). The relationship between land surface temperature and land
cover and population density was then determined using a simple linear regression equation. The results of the
estimation of land surface temperature in the Northeast from 2000 to 2020 in each province had higher land

surface temperature in all provinces both in summer and winter. The highest was 43.55 degrees celsius in

Nakhon Ratchasima province and Loei province had the lowest surface temperature at 16.71 degrees celsius,
and by comparison, the difference between surface temperatures was 26.84 degrees celsius. It is found that the
land surface temperature during summer is presumably higher than winter. Provinces with high temperature
including Roi-Et, Maha Sarakham, Yasothorn, Bureeram and Surin. Meanwhile in Nong Khai, Chaiyaphum,
Mukdaharn, Sakhon Nakorn and Buengkan are recorded as the provinces with lowest land surface temperature.
The research also found that the relations between land surface temperature with land cover and its population;
with the normalized difference vegetation index: NDVI and the normalized difference Built-up Index: NDBI have its
high relation which are equal (R%) = 0.9318 and 0.897 chronologically. Additionally, the relation between land
surface temperature and its population have resulted in (Rz) = 0.6159 which is resulted in a median level. The
relation between land surface temperature and its the density of population have resulted in (R2) = 0.0734 which

is resulted in a low level.

Keywords : estimation ; land surface temperature ; multi — temporal satellite imageries
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Table 1 Table of detail download Terra/Aqua - MODIS & Landsat 8 - OLI/TIRS satellite images in Northeast,

Thailand
Terra/Aqua - MODIS Landsat 8 - OLI/TIRS
Path/Row Date Path/Row Date
128/49 07/05/2000 129/28 07/01/2020
125/50 07/05/2000 129/47 03/02/2020
128/49 06/03/2000 128/48 31/03/2020
125/50 06/03/2000 128/47 31/03/2020
128/49 09/04/2005 127/48 08/03/2020
125/50 09/04/2005 127/49 05/02/2020
128/49 05/02/2005 126/49 13/01/2020
125/50 05/02/2005 126/50 13/01/2020
128/49 07/05/2010 127/50 20/01/2020
125/50 07/05/2010 128/50 12/02/2020
128/49 05/02/2010 129/49 19/02/2020
125/50 05/02/2010 128/49 12/02/2020
128/49 03/04/2015 129/50 03/02/2020
125/50 03/04/2015
128/49 07/01/2015
125/50 07/01/2015
128/49 01/04/2020
125/50 09/04/2020
128/49 01/01/2020
125/50 01/01/2020
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Figure 2 The process of estimation of land surface temperature in Northeast, Thailand
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Table 2 The results of the analysis of surface temperature at the province in summer and winter of 2000 — 2020

2000 2005 2010 2015 2020
Province s X winter X e wier 1 sunie % winter % e winter B [P X
Max | Min | Max | Min | Max | Min Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
Kalasin 3945 2591 34.01 2333 38.27 26.09 36.89 2567 40.40 2829 36.87 2537 35.77 2327 3395 21.25 40.75 2493 | 3652 | 2471
Khon Kaen 40.23 2442 3543 20.89 39.25 2503 37.53 2421 41.70 27.51 36.29 2403 37.95 2143 3479 20.57 41.38 28.75 | 39.21 | 24.31
Chaiyaphqm 41.79 2404 3457 18.49 39.65 2565 37.67 2429 42.00 2599 38.95 2281 36.73 19.16 3423 18.83 4093 2453 | 3846 | 2227
Nakhon Phanom 37.97 26.03 3489 21.91 37.31 271 3547 25.81 40.93 2937 36.77 26.19 37.03 23.09 3455 2207 39.95 26.37 | 3764 | 2491
Nakhon Ratchasima 41.83 2546 37.63 19.81 4285 26.47 39.81 2459 4321 2598 38.88 23.19 3951 21.75 38.19 2053 42.65 26.22 | 39.99 | 25.09
Bueng Kan 37.89 25.99 33.85 23.39 36.61 26.87 3573 26.51 37.77 2841 3283 2527 37.33 2469 3375 2213 37.13 26.39 | 38.39 | 26.73
Buri Ram 42.01 2746 3497 2211 426 28.59 3945 2795 43.21 2743 36.96 24.15 38.33 2289 36.09 2163 41.02 27.55 | 38.17 | 24.93
Maha Sarakham 39.91 26.69 38.21 2455 38.61 28.23 3747 29.35 41.43 29.37 36.21 2747 36.37 26.67 36.03 2497 416 28.89 | 36.83 | 27.35
Mukdahan 36.12 25.59 33.01 21.59 36.83 27.35 3583 2773 40.25 3117 36.01 26.33 3321 2321 3129 21.83 38.17 2403 | 36.19 | 2425
Yasothon 38.46 2759 3331 25.07 3841 29.07 37.57 2951 40.01 30.59 35.85 2751 37.65 26.21 36.53 2473 3924 26.01 | 36.13 | 2847
Roi Et 41.04 28.59 3465 2341 40.29 2827 3833 2829 4153 2943 37.81 2723 39.27 2533 3721 2431 40.99 28.12 | 39.31 | 26.81
Si Sa Ket 40.87 26.81 3448 1945 40.01 2847 36.63 26.37 40.55 2947 36.35 2489 3827 2391 36.23 2157 3863 2545 | 37.74 | 2595
Sakon Nakhon 38.81 2353 3569 21.99 37.15 2439 36.53 2569 398 2721 36.21 2429 3763 2177 3465 2093 39.63 2411 | 37.25 | 2399
Surin 4193 2753 3458 2133 40.86 29.13 3884 27.65 4272 2891 36.29 2569 37.99 2409 3521 2211 40.88 2567 | 3783 | 26.31
Nong Khai 37.46 25.11 3255 2161 37.07 26.55 3649 26.55 38.21 2933 3273 2441 36.61 21.97 33.09 2133 38.17 27.31 | 36.28 | 2347
Nong Bua Lam Phu 40.13 2481 32.82 2285 38.09 2543 37.29 2473 41.03 28.11 35.19 2461 36.43 2231 3339 20.83 39.18 30.13 | 35.63 | 25.05
Amnat Charoen 38.00 26.83 33.06 2483 37.09 2959 3547 29.53 39.26 31.77 3587 2753 35.01 2551 3251 2369 39.51 28.19 | 36.45 | 28.09
Udon Thani 39.57 2479 3401 21.29 38.39 26.49 36.81 2573 40.59 2849 3493 2359 37.21 2161 3431 2111 4035 2593 | 3885 | 23.15
Ubon Ratchathani 39.72 2541 345 20.75 39.93 2587 36.42 2523 41.32 26.47 36.93 2483 39.69 2369 3515 20.87 40.71 2549 | 3861 | 2549
Loel 41.02 2859 31.37 16.71 37.89 2317 3596 2335 41.31 25.09 3449 19.95 3429 18.27 3293 18.05 40.73 2223 | 35.07 | 20.07
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Figure 5 The relationship between Normalized difference vegetation index (NDVI) and land surface temperature
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Figure 6 The relationship between Normalized Difference Built-up Index (NDBI) and land surface temperature
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Figure 7 The relationship between Population, population density and land surface temperature
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