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Abstract

The comparison of brightness temperatures from thermal infrared band 1 and 2 of LANDSAT
8 has 2 objectives; (1) to compare the relationship between brightness temperatures from thermal
infrared bands and temperature from the ground station, and (2) to analyze the difference of muilti-
temporal temperatures in January to May from 2014 to 2018. The study area is in Pua district, Nan
province. The thermal infrared bands of Landsat-8 data were used to calculate the brightness
temperatures of 2 bands and also compare the relationship with temperature from the ground
station. Pearson’s correlation coefficient was selected to find a significant correlation among them.
The results found that it is significant (p <0.01) correlation between brightness temperatures from
band 10 and temperature from the ground station with a coefficient of determination (R) = 0.581.
However, there is no significant (p <0.01) correlation between brightness temperatures from band
11 and temperature from the ground station with a coefficient of determination (R) = 0.394. For
the analysis of difference of multi-temporal temperatures from 2014 to 2018, the 41-temperature
sampling points of X-axis and Y-axis in the largest width and length of the study area were
performed. This is to analyze the difference of multi-temporal temperatures. This result found that
there is a standard deviation (S.D.) of temperature data from 2014 to 2018 with 0.06, 0.03, 0.04,
0.11 and 0.13, respectively. And there is significant (p <0.01) correlation between temperature
sampling points in 2014 and from 2015 to 2018 with coefficient of determine (R) = 0.562, 0.869,
0.748 and 0.701, respectively.

Keywords: brightness temperature; thermal infrared band; band 10; band 11; multi- temporal

temperature; correlation coefficient
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Table 1 Temperature of the ground stations
(TS) and the brightness temperatures
(BT) from thermal infrared band 1
(band 10) and 2 (band 11) as

recorded
Temperature (°C)
No. Date
TS BT 1 BT 2
1 | 24 January 2014 | 23.5 | 16.30 | 16.19
2 | 9 February 2014 | 26.0 | 20.17 | 19.08
3 29 March 2014 | 32.0 | 24.07 | 22.67
4 14 April 2014 29.5 | 19.56 | 16.73
5 16 May 2014 30.0 | 17.76 | 13.35
6 | 27 January 2015 | 25.0 | 18.98 | 18.36
7 |28 February 2015| 27.0 | 24.11 | 23.73
8 16 March 2015 | 28.5 | 23.42 | 22.63
9 1 April 2015 29.5 | 23.39 | 22.96
10 3 May 2015 30.5 | 1857 | 15.87
11 | 30 January 2016 | 25.0 | 15.27 | 14.59

—
N

15 February 2016 | 26.0 | 22.08 | 21.20

13 | 18 March 2016 | 31.0 | 24.86 | 24.00
14 3 April 2016 29.0 | 2299 | 22.24
15 5 May 2016 29.5 | 23.83 | 22.83
16 | 16 January 2017 | 25.0 | 15.39 | 14.36
17 | 1 February 2017 | 23.5 | 18.38 | 17.18
18 5 March 2017 | 285 | 22.56 | 21.57
19 22 April 2017 | 31.0 | 22.52 | 21.08
20 8 May 2017 27.0 | 19.54 | 17.98
21 | 19 January 2018 | 23.5 | 19.45 | 19.31
22 |20 February 2018 | 26.0 | 19.93 | 19.13
23 | 24 March 2018 | 25.0 | 20.37 | 18.96
24 9 April 2018 255 | 22.00 | 19.82
25 11 May 2018 27.0 | 20.04 | 16.65

Table 2 Correlation between temperature of
the ground stations (TS) and the
brightness temperature (BT) 1 and 2

TS| BT1 BT 2

Pearson -
1 | 0581 | 0.394
correlation
TS

Sig. (2-tailed) 0.002 | 0.051

N 25 25 25

** Correlation is significant at the 0.01 level
(2-tailed).
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Figure 2 Interval temperature from 2014 to 2018

Table 3 Average area size in each interval temperature from 2014 to 2018

Interval temperature Area size (square kilometers, SQKM)

(°C) 2014 2015 2016 2017 2018
0-10 2.80 0.05 6.28 5.02 53.40
10-15 63.08 3.46 151.01 94.59 125.84
15-20 269.44 166.49 428.29 253.90 327.81
20-25 525.79 562.16 328.45 382.29 349.20
25-30 54.88 179.54 243 180.61 60.21
30-35 0.24 a.74 0 0.05 0
35-40 0.21 0.02 0 0 0

> 916.46 916.46 916.46 916.46 916.46
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Figure 3 Trend line sampling temperature along the X-axis from 2014 to 2018
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Table 4 Sampling temperature (ST) along the X axis from 2014 to 2018

ST (°C) X7
No.
2014 | 2015 | 2016 | 2017 | 2018 2014 2015 2016 2017 25018
1 24.85 | 2755 | 27.27 | 25.60 | 25.27 | 617.55 | 758.79 | 743.42 | 655.16 | 638.50
2 | 2288 | 21.34 | 26.46 | 24.81 | 24.30 | 523.38 | 455.42 | 700.31 | 615.35 | 590.27
3 25.08 | 22.73 | 27.77 | 26.78 | 26.50 | 628.98 | 516.86 | 771.42 | 717.21 | 702.08
4 | 24.63 | 22.17 | 27.20 | 25.38 | 25.01 | 606.45 | 491.48 | 739.71 | 644.27 | 625.46
5 2349 | 21.41 | 2690 | 25.13 | 24.40 | 552.00 | 458.40 | 72354 | 631.28 | 595.32
6 23.16 | 25.79 | 26.50 | 25.16 | 24.65 | 536.23 | 665.17 | 702.41 | 632.80 | 607.46
T | 26.67 | 2339 | 29.26 | 2834 | 26.42 | 711.16 | 547.14 | 856.39 | 80291 | 697.97
8 24.12 | 21.34 | 2697 | 26.41 | 25.54 | 581.94 | 455.24 | 727.29 | 697.31 | 652.14
9 | 2040 | 2351 | 24.21 | 22.76 | 21.28 | 416.02 | 552.88 | 586.01 | 518.12 | 452.93
10 | 21.33 | 2493 | 24.87 | 2335 | 1851 | 454.86 | 621.68 | 618.68 | 545.35 | 342.70
11 | 20.68 | 23.93 | 23.57 | 22.17 | 1756 | 427.67 | 572.49 | 55551 | 491.69 | 308.29
12 | 21.16 | 25.05 | 23.94 | 22.48 | 17.81 | 447.87 | 627.32 | 573.10 | 505.44 | 317.24
13 | 23.45 | 26.24 | 26.37 | 24.18 | 19.14 | 549.96 | 688.52 | 69530 | 584.76 | 366.33
14 | 24.94 | 27.84 | 27.98 | 22.44 | 16.07 | 622.24 | 77531 | 78273 | 503.42 | 258.22
15 | 18,51 | 20.85 | 20.97 | 15.07 | 1559 | 34258 | 434.60 | 439.60 | 227.25 | 242.90
16 | 16.87 | 1897 | 19.90 | 11.18 | 10.56 | 284.48 | 359.87 | 395.84 | 125.06 | 111.42
17 | 14.66 | 19.92 | 19.44 | 14.42 | 10.06 | 214.82 | 396.99 | 37793 | 207.88 | 101.13
> | 376.87|396.97 | 429.57 | 385.65 | 348.64 | 8518.18 | 9378.16 | 10989.19 | 9105.27 | 7610.37
X |22.169 | 23.351 | 25.269 | 22.686 | 20.508
S.D.| 0.04 0.02 0.03 0.08 0.11
SD. = v 3(X-X)/(n-1)
dudegsgumgilunsiasd @ wwilthigamgiidanudu (slope) tovilgn uans

w.A. 2557-2561) Wlewdene1 17 gadiege uay
a%wuﬁumwﬂumiﬁuﬁﬁﬂﬁ 3 MNdLNnIINAIIN
WuwualdunuinAgangianngan1squaiegng
VS uf Anwauuuinny X wandiisiua

a v 1 1 o a <
gaungidregdlnglrmgnmgianandululy

]

a a

rmadeniu dennaesiune 5 U usrgamgily

wiazUimnuwansnanull Tned w.e. 2558 &y

Wiiuineamglidlngdalndifisaiu lseiu

11NN LLﬁu‘U el 2561 didunwildugungdng

mmsi'fummﬁqm LLaﬂﬂ‘mmmqmmwmmumn

N &

LAEAMULANGANNNIULATA AB AdIUT BUY

=

unsgulundiazd @ wa. 2557-2561) AdA2
waneinaiu lagdan S.D. 0.04, 0.02, 0.03, 0.08

kay 0.11 muaau
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Table 5 Sampling temperature (ST) along the Y axis from 2014 to 2018

ST (°Q) X
No.

2014 | 2015 | 2016 | 2017 | 2018 2014 2015 2016 2017 25018
1 19.85 | 21.70 | 19.60 | 10.21 | 11.98 | 394.04 | 471.03 | 384.25 | 104.33 | 143.45
2 14.68 | 21.11 | 17.80 | 15.24 | 11.61 | 215.45 | 44550 | 316.82 | 232.35 | 134.76
3 18.41 | 21.73 | 1853 | 10.86 | 11.55 | 338.94 | 47232 | 343.54 | 117.97 | 133.38
4 1533 | 2222 | 1853 | 18.23 | 12.40 | 234.96 | 493.75 | 343.47 | 332.36 | 153.85
5 11.25 | 21.17 | 17.89 | 1559 | 15.42 | 126.56 | 448.07 | 320.21 | 242.97 | 237.67
6 | 19.53 | 21.92 | 22.16 | 19.96 | 12.26 | 381.25 | 480.57 | 491.06 | 398.27 | 150.25
7 2240 | 2480 | 24.16 | 17.75 | 16.92 | 501.75 | 61498 | 583.53 | 315.12 | 286.13
8 | 21.07 | 24.00 | 23.63 | 17.25 | 17.75 | 444.02 | 576.10 | 558.50 | 297.41 | 315.01
9 | 21.79 | 2398 | 19.89 | 21.70 | 17.54 | 474.65 | 574.85 | 395.58 | 470.90 | 307.74
10 | 26.01 | 25.38 | 25.06 | 22.34 | 16.99 | 676.76 | 643.92 | 627.78 | 499.20 | 288.66
11 | 22.68 | 2593 | 24.15 | 2251 | 18.30 | 514.24 | 672.30 | 583.12 | 506.90 | 334.84
12 | 20.11 | 2295 | 22.89 | 21.19 | 18.92 | 404.49 | 526.62 | 523.95 | 449.01 | 357.94
13 | 19.84 | 22.13 | 22.18 | 19.93 | 16.40 | 393.67 | 489.77 | 492.13 | 397.02 | 268.98
14 | 1894 | 20.83 | 21.30 | 19.46 | 19.93 | 358.82 | 433.77 | 453.89 | 378.53 | 397.38
15 | 1330 | 18.25 | 16.02 | 9.67 13.68 | 177.00 | 333.13 | 256.57 | 93.49 187.10
16 | 18.50 | 20.47 | 17.80 | 14.05 | 16.18 | 342.36 | 419.11 | 316.79 | 197.54 | 261.90
17 | 16.42 | 21.36 | 21.04 | 1533 | 17.13 | 269.69 | 456.38 | 442.48 | 235.15 | 293.40
> 18.88 | 20.52 | 22.63 | 21.16 | 17.06 | 356.50 | 421.04 | 512.30 | 447.75 | 290.97
X | 19.10 | 21.56 | 21.26 | 18.43 | 16.63

S.D.| 002 | 0.01 0.01 | 0.03 | 0.02

S.D. = v S(X-X)F/(n-1)

yaguideg19gangdlunsdazl (@
W.A. 2557-2561) Lilewdone1 24 yafietng uaz
aadunsmluunliudagui 4 wndanmannnsiyl
Wusnwldunuiidigung fanaagudlotia
Unaiuiifnwauuuiuny Y vesiuil uandly
WiuAgumgdfog 19dwlnaidargamndiiy

garudululufienadesiululd we. 2557, 2559,

2560 way 2561 wabud W.@. 2558 A9 @AN19AI

a o

gaumndduuilduanainsaduiudn 4 U lneglud

'
aaa o

.A1. 2557 Sidunwilidugaumginiainutdu (slope)

a1

doefian wansliiuingaungiidiulngdielngd

Y

wweany tua1efuunndn wazl w.e. 2560 Tuduy

a

wwildugumgdndaudusiniign wanslifisen

gaunndnseiuuIN WALAMNULANANTLTULAD
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Table 6 Correlation of the sampling
temperature (ST) along X-axis and
Y-axis from 2014 to 2018
ST ST ST
2015 | 2016 | 2017
Pearson ” " "
0.562 |0.869 |0.748
ST | correlations
2014 | Sig. (2-tailed) | 0.000 | 0.000 | 0.000
N 41 41 41

** Correlation is significant at the 0.01 level

SNEENNTNTEINEAT MSNNENa JUuUUTRs  (2-tailed).
Sampling Temperature (ST) and Trend Line Temperature along the Y axis from
2014102018
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Figure 4 Trend line sampling temperature along the Y-axis from 2014 to 2018
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