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Abstract : This study was conducted to categorize vegetation canopy density with forest canopy cover
analysis and to observe patterns of forest canopy changes by multi-temporal LANDSAT imagery for the
Tub Lan National Park (TLNP) and its buffer distance of 5 kilometers. In addition, vegetation canopy
density classification was created from the integration between Soil Adjusted Vegetation Index (SAVI)
and analysis of Forest Canopy Density (FCD) into a model of Soil Vegetation Canopy Density (SVCD).
The forest canopy density was classified into four levels: non-forested areas, low forest cover den-
sity, moderate forest cover density, and high forest cover density. The study found that study area
was calculated in percentages of the overall areas at 15.75, 15.84, 13.80, and 54.61 respectively, with
85.07 percent of overall accuracy and 0.795 of kappa coefficient. Then, the 3-year pairs of vegetation
canopy changes were measured by using the overlay analysis. The forest canopy changes pattern
was classified into four patterns: deforestation, FCD Loss, FCD Gain, and no Change. It was found that
in the 20-year period from 1999 to 2019 the area was invaded and destroyed at approximately 15.35
square-kilometers per year and the ratio of loss of forest canopy density changes has an average of

11.44 square-kilometers per year.

Keywords: Vegetation canopy density, Soil Vegetation Canopy Density, Multi-temporal LANDSAT
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N = $ruugndredarionun

NTUUaRANUNLNETDIAT Kappa Statistics
finsanldfannaad 3 [16]
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A1 Kappa

(Strange of Agreement)
< 0.00 u¢ (Poor)
0.00 - 0.20 a8 (Slight)
0.21-040  wald (Fair)
0.41-0.60  Uuna1s (Moderate)
0.61 -0.80 (Sub Stantial)
081-100 AU / Apud19auysal

(Almost Perfected)
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A5 LA ATILATIEHAULANANTERINIUULA
(Image Differencing) N153tAS1E%N150A008 (Image
Regression) N193LAT1UAIULANAIIVOIATTINY
W358 (Vegetation Index Differencing) N153tAS1E%
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Wasuwladhuu Form-To ¢ Ae wansliiiuna Tunrs@nwiesstlndenleni1siasizinistou

v v

sUuuunsAsuulaciszdunsuneauSousentes  Wiudeya (Overlay Analysis) lnediuunsendu 4

Nunssauidsuntadluiduszaula wsawinaduain sUUU bowA Class 1: Deforestation Class 2: FCD

seaUle

&

Loss Class 3: FCD Gain wag Class 4: No Change

AIM15199 4

A1519% 4 nsuungduuuMsiUasuLUansUnAguis UL aAYRINYNT IO

Date 1 Date 2 Class m'mmnammgmwumimﬁauuﬂm
NF NF No Change Huivfinnumuuudeusealiuasuutas
LFCD FCD Gain HuihAdaumuuiuEeusoniiuau
MFCD FCD Gain NufvnifinumuuuSougesiuiy
HFCD FCD Gain HuiAdaumuuuEeusoniiuau
LFCD NF Deforestation ﬁuﬁﬂﬂﬁgﬂﬁ’lmﬂ
LFCD No Change fuditidaumnuiuSeusenliudeuudas
MFCD FCD Gain fuihidanumuuudeusoniuiu
HFCD FCD Gain HuiAdaumuuiuEeusoniuay
MFCD NF Deforestation ﬁuﬁﬂﬂﬁgﬂﬁﬁma
LFCD FCD Loss NufnfiflaumuiuduiSousesanas
MFCD No Change fufihfitiarumududeusesliasuulas
HFCD FCD Gain NufvnfifiaumuuduSougesiuiy
HFCD NF Deforestation ﬁuﬁﬂﬂﬁgﬂﬁﬁma
LFCD FCD Loss NufnfiflaumuiuduiSeusesanas
MFCD FCD Loss NuihAdaumuuiuEeusonanas
HFCD No Change fufnfitiaumuududeusesliasuulas

NF = Non-forest, LFCD = Low Forest Cover Density, MFCD = Moderate Forest Cover Density, HFCD = High Forest

Cover Density
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ANSI99 5 ANUADAAABITENINNITANSIVNIAAUIULATHANITIILUNABLUUII1AD9 SVCD Tu U w.e. 2562

SVCD Model
Field observation by survey Accuracy (%)
Image Classification
NF LFCD MFCD HFCD  Total User’s  Producer’s
NF 19 1 0 0 20 95.00 100.00
LFCD 0 7 0 0 7 100.00 58.33
MFCD 0 3 10 0 13 76.92 66.67
HFCD 0 1 5 21 27 77.78 100.00
Total 19 12 15 21 67
Overall accuracy (%) 85.07
Kappa coefficient 0.795

WaN915UIAINULUEN (Accuracy) wenAY
ANNYNABIVBINNER (Producer’s Accuracy) Wag
ANNNABIVBNEIENY (User’'s Accuracy) Tuusag
LAUAMUNUILUUEDULDRN WU @NSUBLUUIAD
SVCD mnugnaesuasranaglunaeiadnsuiug
M E Yl oA
AU wagiuinlindauuiuuEeugengs
m8A1 Producer’s Accuracy 100.00 Wasidus diu

° X A v oA
A9 UNAUAUN AT AU LU LS s us R U

E vala oA o =
na19 waziunU Nt nuruIwduiSaugendi 3
AugNAesaglunugiuIuNa1e MIeA1 Producer’s
Accuracy Wiy 66.67 way 58.33 LUasud anu
o U dl dﬁl dl 1 yd‘d 1 =
819U 119NN URUN AT AUTUIBLLIS U ER
Urunanafimnuduaulunisanwuniufundnlaag

o & A vl
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oA 5 o o ° o A A v
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Neldl (Spectral Mixture Analysis: SMA) mLUmﬁmﬁU
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m8A1 User’s Accuracy 31nnn 76.92 Wesidus
HANTIATIETINUI Tu Y we. 2562 Wundnw
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fiuddldlson Audinliifanumuiudeusen
s X

28 W‘L!Vlﬂ’]lll‘l/lllﬂ'ﬂlmuqLL“IJ‘L!L?E]‘UFJE)WU’]UﬂaN bbeYe

(%
a

& A vala I @ v
WUV]U']VLNV]NQ'T]NWU']LL‘U‘UL?@'UEJ@@QQ ARLUUTREAY

15.75, 15.84, 13.80 uay 54.61 maaﬁuﬁﬁwm Y

Ly

Ll
5.2 wamsaﬂmugﬂqumswﬁlauuﬂaami
UnaauiFauganvasnwnssa lagldnineaieann
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SeuyenresianTsd 311U 3 AU senined w.e.
2542-2552 syl w.A. 2552-2562 Uagsening
U w.A. 2542-2562 Aign15iAsIeRnsdeuriutaya
W/TﬂﬁmmmﬁwLl:ng‘LJLLUUﬂﬂiLUﬁﬂuLLﬂaQﬂWiUﬂﬂqm
Zousenvesiiawszaoanidu 4 Uuuu Téun 1) fud
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anas 3) HufithifimumwduGeuseadiutu uay
0) fiufitniinauvinduSeusesliudsuulas
mﬂmﬁmiwzﬁgﬂqumsm?{ammamﬁ
UnAauisauyenvaIi NIl senine U w.e. 2542-
2552 5139 U W.A. 2552-2562 Wagsening U e,
2502-2562 Fanandlunmsedl 6 uaziwuginmil 3
WU PRDAYIVBINSANYT Sening U we. 2542-
2552-2562 HufifinuUTnmgneLisATUAL
waziiuilsseulufad 5 Alawns S8mmmagnyngn
vihaneiady 1535 masilawnseed dailvigiynsn

devinumanssy Tudruvesiufivnfifanum
LiuSougenanaiidnsnisiasullaseds 11.44
msAlamnsied avmddniiviiliiAneanden
anaaslinnnmsdnasudalidiandugiuaumn
au Wingquan Tiwees Wudu Tudiuvesiiufitiid
aruvutudeuseaiutuiisamadsuulas
Wiy 25.11 mssAlansded Aainmsitufani
533UY% warn1sUgnasanulilaglasunnusiuile
MnUszneiluiuiivisiugua

151971 6 g‘ULLUUmuﬂﬁauuﬂaamiﬂﬂﬂquSauaammﬁwﬁsm 5enINU .. 2542-2552 sgninad
W.A. 2552-2562 kagseninal w.a. 2542-2562

JunuuNg nsasuuUan1sUnAguieusanUa IR NI Sasmswasunladdl

Wasuuas T w.a. T w.a. T w.a. 2542- | 2552- | 2542-

nsunega 2542-2552 2552-2562 2542-2562 2552 2562 2562

1oUYDAYDY

P A5.04. % A5.04. % A5.n4. % As.NU. | ASAN. | @504

Deforestation 208.26 5.39 282.14 7.30 306.92 7.95 20.83 28.21 15.35
FCD Loss 103.73 2.69 383.15 9.92 228.79 5.92 10.37 38.31 11.44
FCD Gain 667.16 17.27 325.05 8.42 502.22 13.00 66.72 32.51 25.11
No Change 2,883.33 | 74.65 | 2,872.14 | 7436 | 2,824.55 | 7313 | 28833 | 287.21 | 141.23
Total 3,862.48 | 100.00 | 3,862.48 | 100.00 | 3,862.48 | 100.00
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PunsUwuunsasuslainisunmausauganvasienssadlusening U w.e. 2542 2552 way 2562

AURUYYBN

JUkUUMS L’sgllu‘l’ﬂQﬂﬁLUgEJULLUaQﬂ’]iUﬂﬂQSJL‘%auﬂaﬂﬂlaﬂﬁ“lﬁ/ﬁiﬁu T
4 JUnuUNIg -
waguuuas - U W.A. 2542 2552 uaz 2562 (n9.na.)
wWaguuuag
LFCD-NF-NF, LFCD-LFCD-NF, LFCD-MFCD-NF, MFCD-
v oy 306.92
Deforestation ﬁuﬁﬂﬂugﬂmm&l LFCD-NF, MFCD-NF-NF, MFCD-MFCD-NF, HFCD-NF-NF, ( )
7.95%
HFCD-MFCD-NF, HFCD-LFCD-NF
ﬁuﬁﬂwﬁﬁmm MFCD-LFCD-LFCD, MFCD-MFCD-LFCD, MFCD-NF-LFCD, 228.79
FCD Loss A
NLUUTaUYERanas | HFCD-LFCD-MFCD, HFCD-MFCD-MFCD, HFCD-HFCD-MFCD | (5.92%)
NF- NF- LFCD, NF- LFCD- LFCD, NF-LFCD- MFCD, NF-
& da MFCD-LFCD, NF-MFCD-MFCD, NF-MFCD-HFCD, LFCD-
WunUmaAM
A NF-MFCD, LFCD-LFCD-MFCD, LFCD-MFCD-MFCD, LFCD- | 502.22
FCD Gain RUIUULTDUY DA
oo MFCD- HFCD, LFCD- HFCD- HFCD, LFCD- HFCD- MFCD, | (13.00%)
LU
MFCD- MFCD-HFCD, MFCD-LFCD-HFCD, MFCD-HFCD-
HFCD
NF-NF-NF, NF-LFCD-NF, NF-MFCD-NF LFCD-NF-LFCD,
ﬁuﬁﬂwﬁmmwmuﬂu LFCD- LFCD- LFCD, LFCD- MFCD- LFCD, LFCD- HFCD-
2,824.55
No Change Souyen LFCD, MFCD- NF- MFCD, MFCD- LFCD- MFCD, MFCD- ( )
; 73.13%
Twasundaa MFCD- MFCD, MFCD-HFCD- MFCD, HFCD- LFCD-HFCD,

HFCD-MFCD-HFCD, HFCD-HFCD-HFCD

nuELne: HFCD = High Forest Cover Density, MFCD = Moderate Forest Cover Density,

LFCD = Low Forest Cover Density, NF = Non-forest
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