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Abstract

The research investigated the urban heat island (UHI) phenomenon based on land surface
temperature (LST) using Landsat-9 (level-2) satellite data. LST was estimated using a single-channel
algorithm that used 5 parameters: 1) the thermal infrared band, 2) land surface emissivity,
3) atmospheric transmittance, 4) upwelled radiance, and 5) downwelling radiance. Land use and land
cover (LU/LQC) were analyzed using Random Forest classification to examine the relationship between
LU/LC and LST. The results showed that green spaces covered the majority of the district, accounting
for 224,846 rai (48.08%), while bare land covered 114,848 rai (24.56%), and urban and built-up areas
covered 55,801 rai (11.93%). The classification achieved an overall accuracy of 87% and a Kappa statistic
of 0.83. The average LST of Mueang Nakhon Sawan District was 34.31°C, with most areas having an LST
between 34.1-37 °C, covering 160,606 Rai (34.34%). The relationship between LU/LC and LST (Y) was
analyzed for bare land (X1)’ green spaces (Xz) and urban and building areas (Xz), showing correlation
coefficients of 0.8136, -0.8108 and 0.7553, respectively. The multiple regression equation was: Y =
28.4410+0.1310(X )}+0.0369(X )+0.0933(X ), with an R’ value of 0.78 4. Regarding the urban heat island
(UHI) effect, the Mueang Nakon Sawan District had a critical UHI coverage of 26,275 Rai (5.62%). The UHI

intensity was stronger in bare land areas than in urban and built-up areas.

Keywords: Remote sensing; Urban heat island; Land surface temperature
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Figure 1

Table 2 Land use/Land cover areas in Mueang Nakhon Sawan District

Bare land Green area Urban and building Water
Tambon Total
Rai % Rai % Rai % Rai %

Ban Kaeng 1,410 7.05 13,193  65.94 1,816 9.07 3,588 17.93 20,007
Ban Makluea 2,785 13.09 12,771  60.05 2,662 12.52 3,050 1434 21,269
Bang Muang 1,431 10.16 7,296 51.80 2,654 18.84 2,704 19.20 14,084
Bang Phra Luang 1,199 8.76 5057 3697 1,165 8.51 6,258 4575 13,679
Bueng Senat 806 11.58 3,347 48.07 1,362 19.57 1,447  20.78 6,962
Khwae Yai 493 6.98 2,642  37.47 833 11.81 3,085 4374 7,052
Klang Daet 3,367 29.70 5,886 51.92 1,258 11.10 826 7.29 11,338
Kriang Krai 1,903 6.75 9,066 32.16 1,925 6.83 15,296 54.26 28,189
Nakhon Sawan Ok 3,129  30.46 5599 5450 1,180 11.48 366 3.56 10,273
Nakhon Sawan Tok 3,116 14.03 11,750 5292 4,147 18.68 3,191  14.37 22,204
Nong Kradon 21,123 3146 34,648 51.60 7,910 11.78 3,464 5.16 67,145
Nong Krot 26,433 3280 38,805 48.15 8,316 10.32 7,030 872 80,586
Nong Pling 18,913 52.82 12,777 3568 3,584 10.01 534 1.49 35,808
Pak Nam Pho 3040 1694 5986 3334 6,916 38.53 2,009 1119 17951
Phra Non 22,684  29.00 35862 4585 4,647 5.94 15,025 19.21 78,218
Takhian Luean 1,604 11.19 10,121  70.60 1,382 9.64 1,230 8.58 14,337
Wat Sai 1,412 7.61 10,039  54.07 4,045 21.79 3069 1653 18565
Total 114,848 24.56 224,846 48.08 ,801 11.93 72,173 1543 467,668

AINNISNAABULUUIIAB9A8 Cross-
validation flaunsiuunUseunndeya dawviniu
99.67 GarnAuniidosay 80 annsathluldule
wazifleduunnslinfu/Awnaquinuds wuin
wufinnsléiifu/dsunaquindiinanugniostag
SuwWiuSeray 87 wazAanawaUULvnAY 0.83
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Table 3 Accuracy assessment of land cover classification in Mueang Nakhon Sawan District

Ground truth data
Land cover
G B W U total EC% CA%
G 48 1 0 1 50 4.00 96.00
g B 3 43 1 3 50 14.00 86.00
g W 1 43 0 50 14.00 86.00
& U 2 7 1 40 50 20.00 80.00
2 total 59 52 45 44 200
“ EO% 18.64 17.31 4.44 9.09
PA% 81.36 82.69 95.56 90.91

Overall accuracy = 87%

Kappa statistic = 0.83
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Figure 1 The land use/land cover classification of Mueang Nakhon Sawan District in 2023
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Figure 2 Land surface temperature of Mueang Nakhon Sawan District in 2023
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Table 5 Correlation statistics between land use/land cover and land surface temperature

r correlation

Land surface temperature

Bare land

Green spaces

Urban and Building areas
Water bodies

0.8136
-0.8108
0.7553
-0.3268

WinihSevazvainslinaw/awnaguauid
AnuduiusluszAvanaivaunIsannoenyam

¥
a a

\enensalgaumaiuRafuRdevesiuil Welinng

Waguuuainslinau/aunaquiu deaunis

(Equation 14) wazn1w (Figure 3) Faaunsonney

a P
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Figure 3 Relationship between Landsat-9 derived LST and predicted LST
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5.4 MsAnwUTINgN1salinIzANTaUYRLEaY

vl UTFVI TnguseanaAaingamgil
fufniu wu fuaiiifnusingnisaiineanudou
voudedusziuingn Wun suanuesds i
Fwu 11,250 13 Anvdudevar 31.42 vassiva
soauNARMUANSEUoY TiuTisuIL 9,446 13
AnifhuSerar 12.08 vekua dawsuatiniln
Faforndugudnarsmnunigmansugiouas
Fipuvesdoniaunsaqssd dufidulngiin
Usingnisalinizanuiauluseduiiunans uau

5,633 13 AnluSesas 31.38 YoauTsUa dauitud
Wnusingnisaiinizanuseuluseduingnues
fuatimiln wudfies 280 15 Anfudesay 1.56
Yoafiufidiua wedmuaiisiuiuiuiilaifn
Usingnisalinizainusouveiiesinninfesay
90 wesiiudl 1dun duan3edlns ffufisiuau
25,674 13 Andudesas 91.06 vesiiuiimiua fua
Truwne Suiisuo 18,010 13 Andudosas 90.01
Y0IAUA S18a8L8UnRIR1519 (Table 6) waznn
(Figure 4)

Table 6 Urban thermal field variation index (UTFVI) in Mueang Nakhon Sawan Districts (unit: Rai)

Tambon None % Low % Middle % High %  Critical %  Totalarea
Ban Kaeng 18,010 90.01 1,562 7.81 381 1.90 56 0.28 - - 20,009
Ban Makluea 13,257 6233 5469 2571 1,670 7.85 509 2.39 365 1.72 21,271
Bang Muang 7,970 5659 3951 2806 1,768 1256 329 2.34 65 0.46 14,083
Bang Phra Luang 12311 8994 1,113 8.3 240 1.75 24 0.18 - 0.00 13,689
Bueng Senat 4,289 61.61 2,010 28.87 572 8.21 82 1.17 10 0.14 6,962
Khwae Yai 5,889  83.51 812 11.51 242 3.43 84 1.20 25 0.35 7,052
Klang Daet 2,638 2327 2,692 2375 2,695 2377 1,888 16.65 1,424 1256 11,337
Kriang Krai 25674  91.07 2,180 7.73 299 1.06 39 0.14 - - 28,192
Nakhon Sawan Ok 1,858 18.08 2,430 23.65 2871 2794 1,842 1792 1,274 1240 10,274
Nakhon Sawan Tok 11,997 54.04 5476 2467 3,122 1406 1,194 538 413 1.86 22,203
Nong Kradon 36,788 54.79 18,580 27.67 9,723 1448 1852 276 199 0.30 67,142
Nong Krot 36,917 4582 21,341 26.48 16,458 20.42 4,564  5.66 1,297 1.61 80,577
Nong Pling 644 1.80 2,639 7.37 9,287 2594 11984 3347 11,250 31.42 35,805
Pak Nam Pho 4872 2714 5131 2859 5633 3138 2,033 11.33 280 1.56 17,949
Phra Non 29,319 3749 12,769 1633 13,104 16.75 13,571 1735 9,446 12.08 78,209
Takhian Luean 9,932  69.20 3,097 2158 1,095 7.63 198 1.38 30 0.21 14,352
Wat Sai 12,755 68.71 2,685 1446 1996 10.75 931 5.02 196 1.06 18,563
Total area 235,121 50.28 93,937 20.09 71,155 15.21 41,180 8.81 26,275 5.62 467,668
29
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Figure 4 Urban thermal field variation index (UTFVI) of Mueang Nakhon Sawan District in 2023
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