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ABSTRACT

The objective of this study was to apply remote sensing techniques to examine the changes in the forested
area around the Sri Lanna National Park during a period of 10 years from 2013-2022, using computer-based
classification of Landsat 8 OLI satellite data. Supervised classification techniques were used in conjunction with
visual interpretation, which included the use of GIS (geographic information system) to assist in data management.
At least 500 inspection points were used around the Sri Lanna National Park to determine the accuracy of the
classification by using an error matrix or confusion matrix table and Kappa statistics.

Using the classification, it was observed that the forested area decreased by 4,439 rai (710.24 ha) between
2013-2022, with the most decrease experienced during the past 10 years. Specifically, between 2014-2015, the
area decreased by 1,308 rai (209.28 ha), 2015-2016 decreased by 605 rai (96.80 ha), 2016-2017 decreased by 1,988
rai (318.08 ha), 2017-2018 decreased by 863 rai (138.08 ha), 2018-2019 decreased by 297 rai (47.52 ha), in 2019-
2020 decreased by 353 rai (57.28 ha), in 2020-2021 decreased by 386 rai (61.76 ha), and in 2021-2022 decreased by
153 rai (24.48 ha), was the least decrease during the 10 years analyzed. The classification accuracy for each year
indicated to an average overall accuracy of about 85.54 percent and a Kappa statistic of 77.74 percent. The trend
of change in the forested areas was a polynomial of the 3" order as described by the equation y = -0.0322¢ +

195.19x" - 394313x + 3E+08 (R? = 0.9789), where x is the year of interest.
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Figure 1 Study area at the Sri Lanna National Park, Chiang Mai province.
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Table 1 The various bands in Landsat 8 OLI and TIRS and their uses.

Wavelength
Band
(micrometers)

Useful for mapping

coastal and aerosol studies

Bathymetric mapping, distinguishing soil from vegetation and

deciduous from coniferous vegetation

Emphasizes peak vegetation, which is useful for assessing

plant vigor

Discriminates vegetation slopes

Emphasizes biomass content and shorelines
Discriminates moisture content of soil and vegetation;
penetrates thin clouds

Improved moisture content of soil and vegetation
and thin cloud penetration

15 meter resolution, sharper image definition

Improved detection of cirrus cloud contamination

Band 1 - coastal aerosol 0.43-0.45
Band 2 - blue 0.45-0.51
Band 3 - green 0.53-0.59
Band 4 -red 0.64-0.67
Band 5 - Near Infrared (NIR) 085.-0.88
Band 6 - Short-wave 1.57-1.65
Infrared (SWIR) 1

Band 7 - Short-wave 2.11-2.29
Infrared (SWIR) 2

Band 8 - Panchromatic 0.50-0.68
Band 9 - Cirrus 1.36 -1.38
Band 10 - TIRS 1 10.60 - 11.19
Band 11 -TIRS 2 11.5-12.51

100 meter resolution, thermal mapping and estimated soil
moisture
100 meter resolution, Improved thermal mapping and

estimated soil moisture

Source: USGS Science for a Changing World (2016)
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Table 2 The list of satellite data for when the satellite was above the study area.

Satellite Path Row Date

Landsat 8 OLI 131 46 March 27, 2013
Landsat 8 OLI 131 a7 March 27, 2013
Landsat 8 OLI 131 46 April 5, 2014
Landsat 8 OLI 131 a7 April 5, 2014
Landsat 8 OLI 131 46 March 7, 2015
Landsat 8 OLI 131 47 March 7, 2015
Landsat 8 OLI 131 46 March 9, 2016
Landsat 8 OLI 131 47 March 9, 2016
Landsat 8 OLI 131 46 March 12, 2017
Landsat 8 OLI 131 a7 March 12, 2017
Landsat 8 OLI 131 46 March 15, 2018
Landsat 8 OLI 131 a7 March 15, 2018
Landsat 8 OLI 131 46 March 2, 2019
Landsat 8 OLI 131 47 March 2, 2019
Landsat 8 OLI 131 46 February 17, 2020
Landsat 8 OLI 131 a7 February 17, 2020
Landsat 8 OLI 131 46 February 3, 2021
Landsat 8 OLI 131 ay February 3, 2021
Landsat 8 OLI 131 46 March 26, 2022
Landsat 8 OLI 131 a7 March 26, 2022
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2. Msnassviavinunssa (vegetation index)

ftiiunssaunanauesuealad (normalized
difference vegetation index: NDVI)

Wunsyhdndiuseningaendu 2 Yaemduiiusu
Trddnvasidunisnszaeund Ao thdmaudursise
TndunausieYIsnaunues Wuduas udmsiieNauan
Y0389AAUBUNIUIANA LAY IRA UM LB AT UALAINNS
A widivwssa Jelnsundazliaeysening -1
e 1 (Geo-nformatics and Space Technology Development

Agency (Public Organization), 2009) ﬁﬂqm(fialﬂﬁ
NDVI = (NIR - RED) / (NIR + RED)

Taedl NVDI = sasilitunssanasauoiuoalad
NIR = %798 WBUN1L5Alna (Landsat 8 OL
Band 5)



Thai Journal of Forestry 42(2): 50-62 (2023)

RED = ¥14AduAuausiudung (Landsat 8 OLI
Band 4)
3. ATN195IUUVUAVBININAEATLTBY (layer

stacking) Fadun13sauuuud (band) veaning e
arudie Taglsisau (band) Tu Band list 7 1-7 uay 9
mufsdoya NOVI fifinsvhnsdnntuantsl

4. fadiayanm Landsat 8 OLI Tagluvauiunil
f94n15 AD 'U%‘L’gmﬁyuﬁqwmuL.w%wwﬁﬂ%'mum 9 in
el

5.41119058UUA1TIIMUNT Y AN
(classification) Tdallansidanienisleis Computer
based classification lyinafian1sduundsziandoya
wuun1iugua (supervised classification) A 1835 uuu
anud1asdululiasgn (maximum likelihood classifier)
Tnetdutunoulunisimuan uilfauny (training area)
dietulydnvinan Signature vosustudeyaludunoud
fuawidanieuszinn (class) anuaidu 3 Class Ao
Nt unaand wazfiuisu 9

6. lszuvarsaumagia1ans (Geographic

information system: GIS) L 8fi 9003 aLtan1za 1u

v
L]

eadostuuidedfe Raster to vector ¥in1suUas
o3 an1n Raster nuanIsuUavoyan 8 Computer
based classification Lﬁuﬁa;&a Vectorlug‘tJLLUU Polygon
ntdu nsdendeyaiiaula Aefiudivilng 1eds
Select by attributes Wazvinn1susudeyadeya Vector
Tfirnudeudeslagldeds Smooth polyeon

7. vidanlddoyaituiivlutuduiudlfinada
A§n1suvaniwa28a18a1 (Visual interpretation)
dielAnauusiugiand sty Tnedoya Landsat 8 OLI
ﬁi{f%ﬁﬂmnﬁ'uqmmw%ayja (Image enhancement)
dielstoyadiauaudninndsdunideyaifudedoyaifu
fnananavzidunisuaninalursndufiniuesdiu (RGB)
folugas duns Al uaviitu vielu Band 7 4 3 uaz
2 pudu Tngagyhnsusutisaduliasainiunisuda
ANABAIIAT #2875 NITHANNINE LN A (false color
composite: FCO) @dludunouiilddrandusunsnusalnaa
T uaviiitu vie Band 7 5 3 uay 2 mudey wazld

watansidurunmdeyauluy Histogram equalization

56

ndurhnsulateyandeasnain ssdusznauly
msulanariinuaimgeanaaiisuseaneen dil 1)
AuazszauaLUuUesd (color tone and brightness) 2)
5U314 (shape) 3) vu1n (size) 4) 3ULUY (pattern) 5)
AUNEUAZLE BATDILE BN (texture) 6) AIUNTLS
Fusuveuazdwandau (location and association) 7)
N15L0 AL (shadow) 8) muﬂﬁhuuﬂam’mqqma
(temporal change) waz 9) 5¥AUA (tone)

wenanesrUsznausinaiuds aeiaanelunis
LL“LJaﬂaﬂulﬁgﬂﬁaauﬂﬂﬁﬁulé’LLd anwaeiiuszinALazns
onamlugiuaand wuizay Tneudnnisimsie
AMOIBAINANTBUAIBEI8AT AITALTUNITLUaLAE
fanu andsiiuldieg daauuazduneidenoundai
werenidaselud i suunldenn lddaau Tunends
wiaisuansedunenu o neundsFudaluseazidenil
a4 (Rungruang, 2013)

8. NN9ASIVABUAINNYNABIVBINITUYA
Hayaniw lneimundiuaugaiililunisnaasuliides
131 500 30 sauﬁuﬁu%wmqwmuuvfwwaﬂ’%mum 919
Figure 3 d1835 A9 N1saud8g 19U (simple
random sampling) @ 78§ 1513 Error matrix %3 ®
Confusion matrix 1431A129 vAwansAUgNADLla

v
v

fatl 1) AugnNABIYBENAR (producer’s accuracy) 2)
AU NABIYDE b (user’s accuracy) 3) AINUYNH B
Tme573 (overall accuracy) uay 4) AnadAuAUln (Kappa
atatistics)

FilAraaRuAn Wunsuansaugniadlng i
finsfansundnuazvosauianaiaiiindulu Eror
matrix she MsltaRuAvUnTunsUsiiunnugniesd
fodnfinnsfiansaveanuasandasiuszninsdoya
nsraaeuiuteyasted e iiuluminlenia (change
agreement) wazd i ulumiuass (actual agreement)
fndinsgsiifteuansmugluduatanugnieslagsu
Tnemnensisansdenfilndidssiululufiemegeffodnng
nsuundeyatufindnifio msfinnugniedinesiudia
(%) g lldumnsainuiinanis Suwunafafudun
AaRRuAUUE AR Ins1zdunaniinanugndesdige

Wulleevad gy vinia1sanlunis19uantasnnu



2M58157UAER3 e 42(2): 50-62 (2566)

Annarnfisznuindalieglunuimuesuudie -a19wm
N3221884 11N kaneIN1sTmunddneuziuniuleny
(Chuchip, 2018)

AIAAMAINY 9 Tdaunisasalull

Naiwmmmwiiﬁm
k
N = Zj:l Ny (3)
Nai']llquLLu’)ﬁﬂllﬁ
k
ny= 21:1 N (@)
ANNYNADIVBINNER
Nji
Producer's accuracy=— (5)
nyj
ANHYNABIYRILY
Nij
User's accuracy= — (6)

n

loefi,j  uwnuaviddudeyalunaiuazaaduy
ANUARU

k wnuduIutueyariaiug

'
a

n; wnuduuganmingnituunidutudeyad |

Ingdayasedetudoyat j

g WANIIUINIANINT QnIUUNATITUTBYA

919999 i
ni, wiudauganmiigndwunidutudeyad i

v
o

Viavun
n,; Wudwugan i msavesdeyasiadaly
yilatutoyad j.

n wnuIIuganiseldlunisewn

i+

Landsat 8 OLI data

v

DN to reflectance

v

NDVI

v

Layer stacking

Random point

sampling
Computer based )
classification Field check
Visual Accuracy ]
interpretation assessment Google earth
v

Figure 2 Flowchart of the data analysis.
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Figure 4 Estimated forested area between 2013-2022 (W.A. 2556-2565).
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Figure 5 Example data obtained from google earth for the year 2015 compared with the Landsat 8 OLI data.
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2014 1,351.94 844,965.40 4,439
2015 1,349.85 843,657.15 1,308
2016 1,348.88 843,051.83 605
2017 1,345.70 841,063.77 1,988
2018 1,344.32 840,200.71 863
2019 1,343.85 839,903.68 297
2020 1,343.28 839,550.60 353
2021 1,342.66 839,164.33 386
2022 1,342.42 839,011.02 153
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Table 4 Yearly accuracy assessment of the classification.

Year Overall Accuracy (%) Kappa Statistic (%)
2013 85.80 78.31
2014 85.60 78.00
2015 85.00 77.14
2016 85.20 77.46
2017 85.40 T77.74
2018 86.20 78.98
2019 86.00 78.62
2020 85.80 78.36
2021 85.00 77.13
2022 85.40 77.70
33150l 9L Table 5 uag Figure 6 91UIUUTEVINTUAL

MAMsAnEsEuNUIINsUAsULaIN ST
Unlugaed 2557-2565 fuualifuanasiesannisyngn
Huinlshitevinnsinunsnssy Fedinnuduiusaonndas
FuRUNISIA 4T UYeIUsETINSLATTIUIUNEIALE DU

21NN158Met 08U Tu 91LNLTEIANT BILNBWIULAT LAY

Table 5 Population and number of houses.

uIundInFeulngseuNUNITuRLTUNY deald
AUADINITANTIINUTILNBYIINITIABATATTULALLINUU
Wyt wagann Figure 4 agdaunaiiuinuullduveanis

anasvesnsagydeiiuivily 2-3 Indadidnnuanaets

Wiuladn

Years Population Number of Houses
2013 124,549 51,245
2014 124,440 52,058
2015 126,753 52,786
2016 126,503 53,496
2017 126,623 54,107
2018 127,312 54,810
2019 131,222 55,543
2020 132,701 56,394
2021 133,118 57,269
2022 132,844 58,161
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Population and Number of Houses
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Figure 6 Population and number of houses.

Source: Department of Provincial Administration (2022).
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