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Forest area monitoring using remotely sensed data and vegetation indices with

some physical indices in Sanien — Sali Watershed, Nan Province

o @

4 4 ) o a o @
fAsfna udamaeu'™ Fadna vinlva' uaz dutuin Yo srsede’
'AaInEATMAn3 NTNINTFITNNALALAUIATEN NHIINeNEIUAIS danianine Tan 65000

a a P 4 a o o v A
: ’d']"ll']’J"]f']’JVIEHﬁ']ﬁG]iﬁQLL’mé}ﬂiJ AUSINHATAITNTD W 1INYIAYULTAIT mmﬂwynﬂaﬂ 65000

*Corresponding author: E-mail: singkaew35.@hotmail.com

Sudunaiy 10 w.e. 2560 $UAINUN 18 5.9. 2560

unAnLo

dycs s A o a 4 A j’ A Y a ' ¥ =
J1U1 El‘LllI’N]ﬂ‘ﬂ§$ﬁNﬂL‘Wﬂi]']LL‘L!ﬂlla&"JLﬂi']&”ﬁﬂ']il,ﬂﬁﬂu!.l,ﬂEN"’UBQ‘W“Ll‘ﬂﬂ'llliJTJiL’JiuaiJHWﬁgLuﬂu-llﬁﬁ

aQ a

=

1 =) = ' =) 2K A Yy ' =
3erINY WAL 2544 DT WAt 2552 nagIznIYwA. 2552 93 1 A, 2559 Tagldveyaninarsninarney
AIND18910A1AEN LANDSAT 5 11agn1Ne1891na13M 83 LANDSAT 8 ETM+ 11901359 uunstiat1a1833
Supervised Classification Tuszvugiarsaumea Tasldanisaztouvesaafinynssa s aadl 1dun Difference
Vegetation Index (DVI), Normalized Difference Vegetation Index (NDVI), Soil Adjusted Vegetation Index (SAVI),
Green Normalized Difference Vegetation Index (GNDVI), Normalized Difference Water Index (NDWI) FAIUNUNIST
9 v v 1 A = ¢
drsrdoyamaauinarensnaaduuia 40 was X 40 was navua 15 wlag ednmiesalsznonwssalily
dy a Y o 1 A Bld'a
HnunuazasdeuaNugndeIveImatunlsznihuazman)asuu)asnmsldnau

Y
HAMTANEINDI WUWUE I anuas i 44 ¥ila 35 ana 24 1A Iadriinnunainsiaveslddu
Fa 2 '
My 3.42 FeaudivuTnal Jvinatuiniidalassw 10 60.10 M31awasaanuas aafinnudidynig
Y
inaInews Idyuia 100 iwudmasiuly (Important Value Index, IVI) axiinnudifaygaga 1o axauusn laun
¥
Insiden nszun 59 01900 1Ho9 Uzqn oUAY NZNONINABY AZLUNLAL HAZ AZLUNEEATIAWNIND 42.10, 30.25,
o A= Y =2 2 U 9 T
16.39, 16.22, 12.21, 11.10, 10.40, 9.77, 9.74 1A% 9.39 % aua191 Aasiianuadienasvesdannveai lidldun 1h

a 1 8 o Ay o W ° a X dx ~
Al ‘]hlﬁJﬂJi]Wiim 11f95% Ao Soeaz 53.54, 34.28 U 57.7 AU ?Hllﬁﬂi]nluﬂ%’u@ﬂﬁ]ﬂﬁwuﬂﬁﬂ‘ﬂ'ﬂ,uﬂ W.A.

] A oy & o oy a \ X 4 ¥ X 42
2544 llﬂ 3 ¥ua Uuaese 1au Llﬁ$ﬂ1LUﬂJuﬁ]Wiim llW‘HVI‘]JﬂﬂE]lIﬁ?JfJﬁg 5.80,20.10 it 58.00 VOIWUNNINUA

P
v A A

o = Y = dy A a 9 dy a = A 9
AU W ﬂmgmﬂunaﬂmmﬂamnm NnNuNANITovas 83.90 YBIWUN 1l W.f1. 2544 ALY

Y 1
40.00 t1az 34.80 VoI Ui lull w.a. 2552 nag 2559 mwdray e1atmaanu lememsaivayumslgnimnyas

'
IS

v < k2 ] 3
ThamlasuaidlununmnyasnssuInTy

EY

v k4
FufeuazNIasMsduas uueIn1asy lumsimanyasi i

oo U 9 I J v aA v A &’ a dy A
MEIAY: VBHYAATUNIULUAUAUFN ATUNFNITU AFUANUYU maasundasmsnunth

35



NsensdeiinaInenihlditiedlns 1 (1): 35-43 (2560)

ABSTRACT

This research aimed to classify and detect the land-cover change in Sanien-Sali watershed in the year 2001-
2009 and 2016 by using the satellite imagery data from LANDSAT 5 TM and LANDSAT 8 ETM+. The supervised
classification method based on GIS techniques was used for forest classification. Ground truth was done based on quadrat
samplings, 40 m x 40 m, for forest structure and species composition in each forest type with total 15 quadrats. Five
vegetation indices were determined namely Difference Vegetation Index (DVI), Normalized Difference Vegetation Index
(NDVI), Soil Adjusted Vegetation Index (SAVI), Green Normalized Difference Vegetation Index (GNDVI), Soil
Moisture, and Normalized Difference Water Index (NDWI) were used for vegetation cover changes based on satellite
images in 2001, 2009 and 2016.

The results showed that all trees of 44 species, 35 genera and 24 families were found. High tree diversity based on
Shannon index was detected, H' 3.42. Tree basal area in this watershed area was 60.10 m’/ha. The dominance tree species
based on important value index, IVI, of tree with Girth at Breast Height (GBH) greater than 100 cm were Ficus
consociata, Irvingia malayana, Shorea siamensis, Dipterocarpus turbinatus, Dipterocarpus obtusifolius, Beilschmiedia
roxburghiana, Chukrasia tabularis, Canarium subulatum, Lagerstroemia calyculata, and Terminalia mucronata with IVI
of 42.10, 30.25, 16.39, 16.22, 12.21, 11.10, 10.40, 9.77, 9.74 and 9.39 %, respectively. In 2009, the forest types can be
classified into 3 types as the deciduous forest, dry evergreen forest, and mixed deciduous which cover area of 5.80, 20.10,
and 58.00 of total forest area, respectively. The forest area changes were rapidly decreased from the past. In 2001, most
areas were covered by forest, 83.90 % of total areas, and tended to decrease into 40.00 1a& 34.80 % of total areas in 2009
and 2016, respectively. It may be caused from the government policy to support the mono agriculture species, then, the

forest areas were converted into agriculture areas.

Keywords: LANDSAT data, vegetation index, water index, forest area changes
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Figure 1Boundary of the study area in Sanien-Sali watershed

located at Sanien district, Nan province.
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Figure 2 Digital Elevation Model of the study area in

Sanien-Sali watershed located at Sanien

district, Nan province. The abbreviates

indicate; A) elevation, B) slope and C)

aspect of study area.
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Figure 3 Comparison and classification of forest

community for the year 2001, 2009 and

2016. The abbreviates indicate; A)
original images, B) composite bands, C, D
and E) NDVI Supervised Classification
2001, 2009, and 2016 respectively. The
colors indicate the forest types; dark green
(dry evergreen forest), light green (mixed
deciduous forest), and yellow (deciduous

dipterocarp forest).
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ATUUNLAY AT AZUUNABATAUNIND 42.10, 30.25,
16.39, 16.22,12.21, 11.10, 10.40, 9.77, 9.74 11ag 9.39

% ANAIAL (Table 2)
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Figure 4 Forest area changes during 2001 (1), 2009 (2)
and 2016 (3) in each forest type; deciduous
dipterocarp forest (DF), mixed deciduous forest

(MDF), and dry evergreen forest (EF).

Table 1 Species list of individual tree or seed mother tree

GBH over 100 cm surrounding Sanien-Sali

watershed.
No Local Name Scientific Name Family
1 wzanth Mangifera caloneura Anacardiaceae
2 ALUNUT Cananga brandisiana Annonaceae
3 mﬂaﬂm’gau Canarium subulatum Burseraceae
4 N%%&I Dacryodes laxa Burseraceae
5 %‘Huﬂﬂﬂ’n& Celtis tetrandra Cannabaceae
6 Wﬁlmﬂﬂi}j Trema orientalis Cannabaceae
7 FESIGN Garcinia succifolia Clusiaceae
8 o f}a Terminalia calamansanay Combretaceae
9  @zuun@en T mucronata Combretaceae
10 ’c’TJmGlWQJ: Dillenia obovata Dilleniaceae
11 Hieq Dipterocarpus obtusifolius Dipterocarpaceae
12 YIULAN D. turbinatus Dipterocarpaceae
13 Hamil Shorea guiso Dipterocarpaceae
14 i S. obtusa Dipterocarpaceae
15 | S. siamensis Dipterocarpaceae
16 werlo Mallotus nudiflorus Euphorbiaceae
17 ﬂi%ﬁmﬂﬂ’ﬂﬂ Dalbergia cultrata Fabaceae
18 ﬂi%ﬁi%u Dalbergia cana Fabaceae
19 NOINAN Erythrina subumbrans Fabaceae
20 ﬂizfjﬂ1 Pterocarpus macrocarpus Fabaceae
21 ﬂ'amﬁg Castanopsis calathiformis ~ Fabaceae
22 nethoy C. echinocarpa Fabaceae

Table 1 Species list of individual tree or seed mother tree

GBH over 100 cm surrounding Sanien-Sali

watershed. (Continued)

No  Local Name Scientific Name Family

23 NITUN Irvingia malayana Irvingiaceae
24 E Gmelina arborea Lamiaceae

25 fAuun Vitex pinnata Lamiaceae

26 uegn Beilschmiedia roxburghiana Lauraceae

27 1Foa Cinnamomum cassia Lauraceae

28 NN C.crenulicupulum Lauraceae

29 AZLUNLLAT Lagerstroemia calyculata Lythraceae

30 idh L. venusta Lythraceae
31 ?yl‘]'h Bombax anceps Malvaceae

32 oAU Chukrasia tabularis Meliaceae

33 '%é’w Walsura robusta Meliaceae

34 1519 Ficus altissima Moraceae

35 Tnsia0n F. consociata Moraceae

36 LN 1un Horsfieldia amygdalina Myristicaceae
37 1BeAnNe Knema furfuracea Myristicaceae
38 ugANg Syzygium smalianum Myrtaceae

39 Wuth Pavetta indica Rubiaceae

40 AvLAYU Nephelium hypoleucum Sapindaceae
41 nznde Schleichera oleosa Sapindaceae
42 TUNI Tetrameles nudiflora Tetramelaceae
43 <18 Schima wallichii Theaceae

44 Azdafatn Dendrocnide crenulata Urticaceae

41

Table 2. Important Value Index of top 10 species list of

individual tree or seed mother tree GBH greater

than 100 cm surrounding Sanien-Sali watershed.

No Species D Do F RD RDO RF V1

1 Ficus consociata 083 950 0.13 153 38.01 256 4210
2 Irvingia malayana 625 278 040 1145 1111 769 3025
3 Shorea siamensis 500 085 0.20 9.16 338 385 1639
4 Dipterocarpusturbinatus 125 284 0.13 229 1136 256 16.22
5 Dipterocarpus obtusifolius 375 037 0.20 6.87 1.49 385 1221
6 Beilschmiedia roxburghiana 250 087 0.20 458 268 385 1110
7 Chukrasia tabularis 250 049 0.20 4.58 197 3.85 1040
8 Canarium subulatum 208 053 0.20 3.82 211 3.85 9.77
9 Lagerstroemia calyculata 250 097 0.07 4.58 388 128 9.74
0 Terminalia mucronata 125 081 0.20 229 325 385 939

Remarks: density ( D; tree/ hectare) , dominance ( Do;

mz/hectare), frequency (F; %), relative density (RD;

%), relative dominance ( RDo;

%),

relative

frequency (RF; %), and Important value index (IVI)
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Table 3 Result of accuracy of species validation per

sample plot and accuracy of pixel value per

area.

Accuracy of Species

validation

Accuracy of Pixel value

Forest type Per sample plot (%) Per area (%)
Sorensen (ISs) v NDVI GNDVI SAVI  NDWI -
evergreen forest 53.54 61.14 7220 71.48 7249 7211
Deciduous forest 329 4050 5032 5117 5033 5442
mix Deciduous forest 5178 5062 6141 6154 6141 3674
Mean(y) 4854 50.75 61.31 61.40 6141 5442
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