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The purpose of this study is to apply remote sensing technology to track the
traces of forest encroachment in Thap Lan National Park in the Wang Nam Khiao District
of Nakhon Ratchasima Province in 2002, 2013 and 2019. Orthochromatic photographs,
Thaichote and SENTINEL-2A Satellite imagery were classified using the Object Based
Classification technigue into five main types of land use and land cover, including housing
and buildings, agriculture, forests, water sources and other. The overall accuracy of the
classification was 89.40% and the Kappa Index Agreement was 85.78%. The results of
land use and land cover changed from 2002 to 2013 showed that urban, forest and water
areas increased by 58.36%, 1.62% and 1.83%, respectively, while agricultural and others
area declined by 1.28 and 39.89%. From 2013 to 2019 shown that urban, water and other
areas increased by 39.96%, 30.11% and 32.00%, respectively. While agricultural and
forest areas declined at a rate of 9.30% and 0.88%. In 2019, in the case of an invasion
area, there was an increase in urban areas at about 360.78 rai. Some urban areas were

demolished at about 31.54 rai, while the others remained at 303.46 rai.

Keyword : Encroachment, Object-Based Cassification, Land use and land cover
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Commission Errors

Reference Data (Ex. Class form field)

Class 1 Class 2 Class k Sum

Class 1 Ny, N, Ny n,.,
Class 2 Ny, Ny, Ny n,,
(& ©
° T
= B
=
9 o
A ‘»
L 1%}
c © Class k Ny N Ny Ny,
@) @)
Sum N, N, N,y n

AN Congalton and Green (1999)
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£33 4 ANARIALAABUA T LISz UANgNSY

Ground reference Test Information

Class 1 2 3 K n,

o 1 N4 N5 N3 Nk Ny
c [
s 5

T © 2 N, N, Ny3 Ny Ny,
wn 9
> =
@

o o 3 N34 N3, Nys3 N3 Nsy
e ©
o O

@ K e Nyo N3 Nk Ny

n+j n+1 n+2 n+3 n+k n

N Congalton and Green (2008)
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AN SENTINEL-2A H itultas iy Multispectral NAINAZLBE AT N U

Flausl 10 WRAT 09 60 AT | Multi-Spectral Instrument (MSI) 13 4@ iuaaAgNg1599
o 4‘ % o o dl o A =1 dl

ninenIausnv iAo udAnaai U azausamiun sl aauulasluszes

BRUINIBIN TN AMHATIBAITINUNGS 7 Vegetation Red Edge 3 avpats lulselemil

agigianazin 1yl ununsmsnssy (Satellite Imaging Corporation, 2022)
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SENTINEL-2A ﬂ’J’WQJEI’]’Jﬂ?\‘]Iuﬂ@WG m’mm@mmw
(lulAsiums) (lWm3)
Band 1 Coastal Aerosol 0.443 60
Band 2 Blue 0.490 10
Band 3 Green 0.560 10
Band 4 Red 0.665 10
Band 5 Vegetation Red Edge 0.705 20
Band 6 Vegetation Red Edge 0.740 20
Band 7 Vegetation Red Edge 0.786 20
Band 8 NIR 0.842 20
Band 8A Vegetation Red Edge 0.865 10
Band 9 Water Vapors 0.945 60
Band 10 SWIR Cirrus 1.375 60
Band 11 SWIR 1.610 20
Band 12 SWIR 2.190 20

11: Satellite Imaging Corporation (2022)
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5.3 N15UsEIHUAIANYNARY (Accuracy Assessment)

a e 1 1 dl A o v aal 1 o a ar
ALATICUATAINHNUINLTADNRUANINITANLLUN mmﬁﬂ’]?W]ﬂ’]@ﬂﬂi‘t@%ﬁuﬂﬂﬂ’]
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% v6 ¥ o v aa 1
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fadeindayanintiaeailsdimaan w.a. 2545 nawannanamIaLits Thaichote
W.A. 2556 NNTNgaINA1N e SENTINEL-2A W.A. 2562 NNNTuLINda1nIn (Segmentation)
Tnefnuuasaulsielunisdnenafaiiifauls 3 fauds tHud 2una (Scale Parameter)
311979 (Shape Parameter) ANNMLUY (Compactness Parameter) Ba9aNnNnAgaLIfaLLle
aalFAmulsfimunzansanisudedauninudazilszion fe nnansesiladiduas
W.A. 2545 U@ WL 60 31579 WU 0.2 UazAMEmnuLi WinfiL 0.7 Mwannainganaies
Thaichote W.A. 2556 U1A WinAU 10 §U$79 WAL 0.2 WazA NI inAu 0.8 4 i
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A13719 11 ALl 11NN d21N N
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v a o %
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2. msldlseTaminmy

nansd ML T A S agnenuwiemiviuanu faematiannssauun
fayan miseing agUlinennens 13 1amn3e 14 uaznmidsznen 3 dananilsznau 5

¢, 2545 N iR AuRnTiqe Weflszanns 15082467 5 Aniflufesas 7077
709890NAD AuTinEATes EeTilszanm 2537633 15 Andlubenas 1342 RuRaw
ilafitlszanng 8585.33 5 Anihbatiaz 445 Negendauazanlgnasng ilefitlszanns 217542 13

AnliBasay 1.15 uarNuNuMaN Hansvanns 2,117.41 15 Andludesay 1.12 ssnwilsenay 3

(% '
vad

W.A. 2556 Wunt iR Wunannge Weilszunu 150,824.67 13 Anluanas 81.06
709A9NIAL NUNNBAINIIN LHaNlszanns 25,050.33 13 Aniflubacay 13.25 Nunau
Wantszanns 5,160.81 13 Anlifenas 2.73 Natadtuacdlgnasne deanlsvann 344502 1s

Anlifatay 1.82 LasNUN LA Hanilsvanns 2,156.11 13 Asndludatiaz1. 14 sanwilsznau 4

9/ 1
vy ad A

W.A. 2562 Wil Anununngn Wentlszunn 15191865 15 Anlisatay 80.35
70989NIAL WUNINHATNIIN WWedtlsenins 22,721.27 13 Anfludesas 12.02 Aunau
wantlszanns 6,812.10 15 Anilifesas 3.60 NegendeuaAegnas iantszanm 4,821.72 13

9 1 v 9 1
AnliBasay 2.55 uarNunuMan Hanilsvanns 2,805.42 13 Andludasia 148 sanwilsznay 5

AN9719 13 NN Mss TR W.A. 2545 2556 WAL 2562

N9 14 W.A. 2545 N.A. 2556 N.A. 2562

v 9

Uselominany  Wen (19) %ewar wen (19)  %euar  flen (19)  %esaz

Nagendt
X N 2,175.42 1.15 3,445.02 1.82 4,821.72 2.55
uazAalgnas

WunemINTIN 25,376.33 13.42  25,050.33 13.25  22,721.27 12.02

2

AUt 150,824.67  79.77 153,266.89  81.06 151918.65  80.35
AuNUMaaT 2,117.41 112 2,156.11 114 2,805.42 1.48
AunEw 7| 8,585.33 454  5160.81 273 6,812.10 3.60

FIOEN 189,079.16  100.00 189,079.16  100.00 189,079.16  100.00
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3. nMsisziiiuAIANgNADY

A

N9z iuAIAINGNARIAINNITENI9ANIAAUIN TIATIERAIALINUTE DD

v
o

289013274UN B8R TN1TUNAdNLUIEANTuAlUN (Kappa Index Agreement) Wauia
UsziiuAugnAes1eEuan (Producer's Accuracy) WaTAINNYNABILBIE M (User's

Accuracy) 108NN IMUAARIAAAY AU 500 A FatRDNNsgNFAvaE uLLLLNITWF WY H

v
= o

(Stratified Sampling) tHasannnislilselaminaulssinniunt ldanununnnge a1
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ANUIUAAATIAABLRATUIUNIN AIHN1TUFUAUINARTIAAB LA AINIUNIZAN LAKN
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o a v o

a & A o & Ay o
V]@%@’]ﬂﬂLL@Z@\‘]ﬂ@ﬂ@?q\‘] R1UIU 63 0 NUNNBATNTTN I1UIY 110 M WuV]ﬂﬂN ATUIU
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202 AR WUNWAAIT AU 57 AR LASWUNBU 7] 41191 68 9a A9 ndsznay 6
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Ardnlsz@nsuathln winduesar 85.78 E3A1ANARAARBNNINNGTRLAT 80 LAANDY
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ATAIMHARAANBNUTAAINYNADITEAUGS ANATTIN 15 NANT9 16

M1319 15 N9UsEiiUANNg NN
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4. nsulagunidasnisldlsslaaunau

a 's dl v rdla a 1 a o
Han1s3ATIzIinsanulaennsldlse lominau 1snugnanuuisiaiuaiy
AUAINaA1TAR A1NA59TNAE0 AIUTAUATINTAN wLNaanLily 2 999 A 2199 WA
2545 - 2556 uaz 2556 - 2562 Aatimaiianisdeuiy Inalllsunsussuuansaumagiaans

a7U16Am1319 17 Dem999 18 waznawilsznay 7 Denamisznay 16

A1914 17 nrsilasuntaanis gl se Taminmu svuane w.A. 2545 - 2556

WA An91F s TamTinu w.a. 2556 (Lﬁy@ﬁ -'19)
2545 U A F W M FREN
U 1,639.44 401.69 53.70 40.12 40.47 2,175.42
A 1,505.79  21,568.10 753.21 598.45 950.78  25,376.33
F 14.05 80.86 150,718.17 6.52 5.07 50,824.67
30.72 725.00 100.36  1,196.50 64.83 2,117.41
M 255.02 2,274.68 1,641.45 314.52 4,099.66 8,585.33

EAEN 3,445.02  25,050.33 1563,266.89  2,156.11 5,160.81 189,079.16

AN9149 18 Naidasuuasnislddse laminfw 2190 W.A. 2556 — 2562

W.A. Anslitls= e WA, 2562 (L‘ﬁyﬂﬁ -'19)
2556 U A F W M EEN
U 2,919.48 298.95 1.88 95.24 129.47 3,445.02
A 1,468.79  20,659.39 28.54 745.88 2,147.73  25,050.33
F 139.28 727.03 151,883.69 41.93 47496 153,266.89
56.57 124.63 2.69 1,790.36 181.86 2,156.11
M 237.60 911.27 1.85 132.01 3,878.08 5,160.81

FAEY 4,821.72  22,721.27 151,918.65 2,805.42 6,812.10 189,079.16
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4.1 NagaAauazFlgnasns
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40.12 13 uaziuiiau 1 defilszunms 40.47 13 sanituilzesnislaeuulas Wefidszunn
535.98 13 nilsznay 7

W.A. 2556 ﬁmﬂ%ﬂiximﬁﬁﬁmﬂu%ﬂ;mﬁﬂLL@zéqﬂqﬂa%q efiulszanm
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Awilsznay 8
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