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Tree stands clustering and carbon stock assessment of deciduous dipterocarp forest
at Kasetsart University Chalermphrakiat Sakonnakhon Province Campus,

Sakonnakhon Province
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ABSTRACT

This study aimed to classify groups of tree stands in deciduous dipterocarp forest after fire protection, and
evaluate the carbon stock based on above-ground biomass (AGB) of each stand at Kasetsart University
Chalermphrakiat Sakonnakhon Province campus. Systematic sampling plots, 40 m x 40 m, established in four line
and each contained of four plots with 10 m adjacent for each line and plot, total 16 plots. All tree with diameter
based on height (DBH) larger than = 4.5 cm were measured and identified during May 2017.

The result showed 65 species in 52 genera and 29 families were recorded. The cluster analysis by PC-
ORD version 6 exhibited four groups of tree stands. The intermediate similarity was found among stand based on
existed of dominance species, particular Shorea siamensis, Shorea obtusa and Xylia xylocarpa var. Xylocarpa.
However, the codominance species led them had significant different, particular Cratoxylum formosum,
Peltophorum dasyrrhachis and Mitragyna rotundifolia. These species were found and abundance after fire. Total
AGB and carbon stork were observed four groups of 118.11 + 9.29 ton/ha” and 55.51 =+ 4.37 ton C/ha’
respectively. The stand of Aporosa villosa is the highest AGB and carbon stock, 131.35 +29.69 ton/ha” and 61.73
+13.94 ton C/ha’, respectively. Indicating, fire protection showed high effected on species composition and also

AGB in this forest.

Keywords: deciduous dipterocarp forest, fire protection area, carbon stock, tree stand clustering
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Figure 3 The dendrogram of tree species in the deciduous dipterocarp forest
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ABSTRACT

The study was to provide consistent information on land cover changes between the years 2000 to 2015
for the Rong Kwang district Phrae province Thailand. These areas have been overlooked in terms of land cover
change assessment if compared with efforts in monitoring the Rong Kwang district. For each of the target years
(2000, 2005, 2010 and 2015) land cover information was obtained through an object-based classification approach
for 83 sample units (1 km circular plot), using Landsat 5 TM and Landsat 8 images systematically located at each
full degree confluence of latitude and longitude. The images were automatically pre-processed, segmented and
labelled according to the following legend: Tree Cover (TC), Tree Cover Mosaic (TCM), Other Wooded Land

(OWL), Other Land Cover (OLC) and Water (W). Our results indicate the Rong Kwang district lost (gross loss)
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respectively 17,100.40 rai and 145,848.15 rai of natural vegetation (TC + OWL) between 2000 and 2015. In the

2000-2005, these areas also experienced gain of TC and OWL. The annual (net) rate of natural vegetation cover

loss in the Rong Kwang district slowed down from 0 .22%

yr ' because the area is agricultural growing

continuously in the northern area. While in the Rong Kwang district for the 2005 - 2010 the rate increased from

0.17% yr " because the northern area was very agricultural growing as a result, the price of agricultural crops

decline. In summary, the Rong Kwang district experienced both loss and gains of tree cover and other wooded land

continuously; In summary, the Rong Kwang district experienced both loss and gains of tree cover and other wooded

land continuously; but the disturbed forest control by the price of agricultural crops.

Key words: land cover change, vegetation index, systematic sampling, deforestation
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Figure 1 Study area: Rong Kwang district, with the

distribution of the sample units.
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Table 1 Land cover changes in the Rong Kwang district based on a supervised classification in 2000, 2005, 2010

il CT TCM OWL OCL w
2543 280,500.59 198,650.54 21,723.68 41,336.29 13,419.84
2548 115,782.98 208,023.19 178,361.94 49,890.43 3,534.58
2553 271,952.66 139,546.18 123,060.42 17,764.53 3,299.01
2558 241,207.48 117,893.29 143,623.57 51,504.92 1,393.79
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Figure 2 Land cover changes in the Rong Kwang district based on a supervised classification in 2000, 2005, 2010

and 2015.

Table 2 Land cover changes in the Rong Kwang district based on a systematic in 2000, 2005, 2010 and 2015

(unit : rai)
fl TC TCM OWL OLC w
2000 75,253.95 62,754.33 7,244.31 13,396.08 4,299.90
2005 24,746.41 63,560.91 55,889.65 17,308.76 1,442.83
2010 73,201.11 42,823.33 40,011.26 6,009.43 903.43
2015 64,797.67 35,349.04 45,701.44 16,725.37 375.03
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Table 3 Tree Cover loss in the Rong Kwang district from 2000 to 2005, 2005 to 2010 and 2010 to 2015 (unit: rai)

il TC TCM OWL OLC w
2543-2548 299.64 26590.38 152.83 6776.86 507.94
2548-2553 51613.26 13845.48 4418.45 1493.60 37135
2553-2558 7359.55 4400.86 8859.24 11484.56 33.42
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Table 4 Tree Cover gain in the Rong Kwang district from 2000 to 2005, 2005 to 2010 and 2010 to 2015 (unit : rai)

il TC TCM OWL OLC w
25432548 50,507.54 27,396.96 48,798.17 2253.14  3,365.01
25482553 31,58.55 34,583.06 20296.84 12,792.93 910.75
2553-2558  15,762.99 13,034.87 437925 79779  561.82
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dominant species in Ban Se Pa La freshwater swamp forest,

Umphang District, Tak Province
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ABSTRACT
The study goal investigated species composition and the dominant species characteristics which the affected
by canopy gap and conspecific adult tree in Ban Se Pa La freshwater swamp forest, Umphang district Tak province.
Methodology was three belt plots of 10 m. x 300 m. and established for measuring the species composition. Tree

species with a diameter at breast height = 1 cm. so, measure and identify, analyze the correlation with canopy gap
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and conspecific adult tree of them.

The results explained a total of 64 species 45 genera and 30 families from 2,512 stems. This community

showed diversity index 2.75, basal area and stems densities 40.56 m’/ha, and 1,428 stem/ha, respectively. A top ten

of dominant species base on the important value index were Elaeocarpus grandiflorus, Syzygium hulletianum,

Pometia pinnata, Pandanus tectorius, S. siamense, S. cumini, Calophyllum sp., Salix tetrasperma, Erythrina

subumbrans, Nauclea subdita. Moreover, the sapling of dominant species determined by canopy gap and

conspecific adult tree, divided into 3 characteristic group including: 1) shade tolerance species were E.

grandiflorus, P. pinnata, S. siamense, and C. sp., 2) light demanding species were S. fetrasperma and N. subdita,

and 3) generalist species were S. megacarpum, S. cumini, S. thorelii and S. hulletianum. This result has been

suggesting the considering of these dominant species characteristics for restoring the degraded freshwater swamp

forest that assist in rapid successfully.

Key words: species composition, fresh water swamp forest, forest dynamics, Tak Province
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subdita) BAWMNM 7.65, 5.929, 4.91, 3.53, 3.49, 2.74,
227,1.92, 1.65 118z 1.41 ey daussiiafinina
wuuiugaga 10 usunsn 1Rud uaai wimg lad
doo w11 Fanu dsfy (Phoebe paniculata) i3
319 W3 (Magnolia floribunda) 18 ¢ RV (Bischofia
javanica) UANNINY 215.56, 174.44, 165.56, 162.22,
158.89, 68.89, 66.67, 65.56, 44.44 1AL 43.33 MUY
waziiloinsanyiaiimdainnud iy 10 Sudy
usn 18un adden vimyg uasbt menun s
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36.39, 35.03, 31.99, 28.16, 24.63, 22.06, 15.48, 12.48,

11.19 4ag 10.94 @14a19U (Table 1)

Table 1 The top ten of dominant species of tree in Ban
Se Pa La freshwater swamp forest ranked

with the importance value index.

Rank Species D Do F IVl

1 E. grandiflorus 16556 7.65 23.33 36.39
2 S. hulletianum 17444 593 3222 35.03
3 P. pinnata 21556 3.53 3222 31.99
4 P. tectorius 16222 349 3222 28.16
5 S. siamense 158.89 2.27 31.11 24.63
6 S. cumini 65.56 491 21.11 22.06
7 C. sp. 68.89 192 2333 1548
8 S. tetrasperma  33.33 274 1333 12.48
9 E. subumbrans  28.89  1.65 20 11.19
10 N. subdita 4222 141 17.78 10.94

9 £
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1 g
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a Aa g 9 ' o
wigeau Tavuumaunu ldvuia v nieludenn
(Denslow, 1995)

9 1A j’ ci Y o ' [
gn l¥ wunlvmanuiviiige miny
4 =\ Y ] L4
12.7405.0.480u05 TasTyuiad U Iuguena
DAY NN 3.96 IFUANAT HASUANUHUIUUVD

m ey 1w Y 4
ﬂﬂaljth IMINY 1,363 AU/LENLIAT

60

Percent of tree abundant (%)

0 |
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DEH (cm.)

Figure 1 DBH class of tree in Ban Se Pa La

freshwater swamp forest.
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11 (Ficus squamosa) YA UNINY 7.44, 4.64, 0.14,
0.09, 0.08, 0.06, 0.04, 0.04, 0.03 ttag 0.03 ANAIN
uazatandianunuiuvesgnld 10 suduusn
Y ' 3 A v H ¥y 3 o
1&un suiin azin vihwg uaai winh damu
Yy o A 9 ] s
1n¥éos i]ﬁ_]W‘; U UAFUN (S. megacarpum) WA
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[ VYo a
ANuEIATY 10 Suaunsn Taun s Asnu dziy
v 3 Py Y ¥ oA A Y A
whng uani laddoo vini $13lwg idu vazudh @
ANUNIAY 84.01, 50.37, 24.74, 19.90, 18.41, 11.76,

11.52,10.45, 10.23 1182 9.08 @Wa1AU (Table 2)

a U

ANTNAVRIF0 99Tz NUTo UL Aaz N iAo
gnldi
v A v A Y 1 Aa
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Table 2 The top ten of dominant species of sapling in
Ban Se Pa La freshwater swamp forest

ranked with the importance value index.

Rank  Species D Do F IVl

1 S. siamense 225.56 744 3222 84.01
2 C. sp. 78.89 4.64 28.89 50.37
3 P. paniculata 211.11  0.14 28.89 24.74
4 S. hulletianum 14222 0.09 31.11 199

5 P. pinnata 126.67  0.08 30 18.41
6 E. grandiflorus 74.44 0.04 21.11 11.76
7 S. thorelii 107.78  0.06  11.11  11.52
8 M. floribunda 57.78 0.03  21.11 10.45
9 B. javanica 42.22 0.03 2444 10.23
10 S. cumini 55.56 0.04 16.67 9.08

9 _ v a

TunauanednlledAyn1eada (p<0.001) N
S veoauai'lsl (conspecific adult tree) 1830814

°

a Y Yy ~ 3 I
[12KdNe] 'lmm Ilﬂiﬂ’f]ﬂ °’1]T1J‘W§ FHWUT LUAIUT K U

4 ¥ a 1 a
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Table 3 Generalized linear mixed model (GLMM)
analysis of the relationships between the
saplings of dominant species (=30 stems for
each species) abundances in Ban Se Pa La

freshwater swamp forest with the conspecific

adult tree and canopy gap.

Canopy Gap Conspecific Adults
Species

Estimate Estimate
E. grandifiorus 0.199%**
M. floribunda 0.432%**
S. siamense 0.157***
P. pinnata 0.114%**
C. sp. 0.184%**
F. squamosa 1.184%**
P. paniculata 0.219%**
S. tetrasperma 0.016%** -0.439%*
N. subdita 0.032%** -0.528%%*
S. megacarpum  0.143%%* 0.772%**
S. cumini 0.001*** 0.532%x*
S. thorelii 0.012%%** 0.297 ***
S. hulletianum 0.025%** 0.276%***

NUWIHE *** p <0.001
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Relationships between diameter at breath height and total height of trees

in Kaeng Krachan forest complex, Thailand
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ABSTRACT
The study aims to find the correlation between the tree diameter at breast height (DBH) and total height.
This equation is useful for estimating both tree height in forest inventory and tree diameter in carbon sequestration
assessments. Secondary data from 4 sites in permanent sample plots in Kaeng Krachan Forest Complex were
utilized to conduct this research. The data were collected by the Phetchaburi National Parks Research Center, using
reliable tools to measure tree diameter and height. The results show that there is a logarithmic correlation between
diameter and height of trees. The values of the equation constant as well as the relationship level of the equations

are specific for each tree species.

Key words: DBH, permanent plot, Kaeng Krachan Forest Complex
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Figure 1 Permanent sample plot location in Kaeng

Krachan forest complex
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Table 4

Table 1 Correlation equation of Tree height (H, meter) and diameter (DBH, centimeter) in Mixed deciduous forest,

Chaleom Prakiat Thai Prachan National Park.

number of R-Sq R-Sq (adj)

Specific epithet correlation equation

sample (%) (%)
All of trees 774 H=-7.327+7.688 In(DBH) 75.46 75.43
Albizia odoratissima (ﬂN%llE]ﬂ) 17 H=-9.921 + 10.03 In(DBH) 81.56 80.33
Bombax anceps (’3”’3‘]:]1) 55 H=-7.879 + 7.812 In(DBH) 87.03 86.79
Canarium subulatum (N%ﬂﬁ]ﬂmgﬂu) 19 H=-11.45+9.603 In(DBH) 84.46 83.55
Cassia fistula (Y1) 5 H=-7.639 + 7.690 In(DBH) 99.37 99.16
Cratoxylum spp. (VQT?) 9 H=-9.514 +9.059 In(DBH) 68.78 64.32
Croton persimilis (!’ﬂéﬁﬁﬁ’N) 33 H= 0.189 +3.792 In(DBH) 29.28 27.00
Fernandoa adenophylla (Llﬂ‘HNﬂ'N) 20 H=-3.733 + 5.473 In(DBH) 61.96 59.85
Homalium bhamoense (V11U) 5 H=-2.699 + 7.674 In(DBH) 84.38 79.17
Lagerstroemia cuspidata (91UN) 32 H=-6.854 +7.781 In(DBH) 69.71 68.70
Lannea coromandelica (808%19) 27 H =-10.47 + 8.933 In(DBH) 92.59 92.29
Microcos laurifolia (‘Wmtgfjll) 5 H=-6.601 +7.203 In(DBH) 81.12 74.83
Millettia latifolia (EIIZL':JV'W) 18 H =-3.240 + 5.414 In(DBH) 65.63 63.48
Phyllanthus emblica (szllﬂf]ll) 10 H=-2.193 + 5.654 In(DBH) 76.64 73.72
Pterocarpus macrocarpus (J3z911) 21 H = -8.865 + 8.908 In(DBH) 86.86 86.17
Schleichera oleosa (ﬁgﬂ%}@) 37 H=-6.218 + 6.912 In(DBH) 85.31 84.89
Sindora siamensis (113?1'%!&5}) 6 H=-4.785 + 7.059 In(DBH) 90.01 87.51
Spondias pinnata (4ENBN) 10 H=-6.466 + 8.184 In(DBH) 84.36 82.41
Stereospermum neuranthum (BANTY) 13 H=-8.700 + 8.458 In(DBH) 68.91 66.09
Terminalia mucronata (ﬁ;‘jlmﬂlaﬂﬂ) 12 H=-10.16 + 9.587 In(DBH) 81.08 79.18
Terminalia nigrovenulosa (%5}15) 11 H=-5.104 + 7.698 In(DBH) 71.30 68.11

Table 1 Correlation equation of Tree height (H, meter) and diameter (DBH, centimeter) in Mixed deciduous
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forest, Chaleom Prakiat Thai Prachan national park. (Continued).

number of R-Sq R-Sq (adj)
Specific epithet correlation equation
sample (%) (%)
Vitex canescens (HUAB) 27 H =-7.269 + 7.502 In(DBH) 83.77 83.12
Vitex limonifolia (ﬁ’.)ﬂﬁ?lu!fﬂﬂ) 8 H=-8.482 + 8.067 In(DBH) 80.80 77.60
Wrightia arborea (TNﬂﬁu) 16 H=-4.584 +6.571 In(DBH) 82.78 81.55
Xylia xylocarpa (1493) 76 H=-5.168 + 6.680 In(DBH) 66.21 65.76

Table 2 Correlation equation of Tree height (H, meter) and diameter (DBH, centimeter) in Lower - dry evergreen

forest, Kuiburi national park.

number R-Sq R-Sq(adj)

Specific epithet correlation equation

of sample (%) (%)
All of trees 2,357 H=1.543 +3.098 In(DBH) 50.46 50.44
Aidia densiflora (l%iJslsJ'}N) 21 H=3.456 + 2.648 In(DBH) 46.49 43.67
Antheroporum glaucum (NQYLA1) 152 H=1.641 +3.424 In(DBH) 43.68 43.31
Callerya atropurpurea (munﬁ) 18 H=3.523 +2.150 In(DBH) 48.50 45.28
Casearia sp. (m’fqﬂ'mm) 17 H=20918 +2.314 In(DBH) 44.94 41.27
Chionanthus microstigma (?'J‘L!Gallu) 45 H=1.661+3.200 In(DBH) 73.69 73.08
Chorisandrachne diplosperma (Miui19) 21 H=1.411+3.126 In(DBH) 42.57 39.55
Cleistanthus sumatranus (ﬂixiﬂﬁlm@) 1,057 H=-6.575+7.567 In(DBH) 34.35 34.29
Diospyros bejaudii (919 32 H =-0.850 + 4.324 In(DBH) 70.39 69.40
Hydnocarpus ilicifolia (A52LLINAN) 61 H= 2.912+2.923 In(DBH) 44.49 43.55
Maerua siamensis (1134) 9 H= 0.322 + 3.655 In(DBH) 75.22 71.67
Mansonia gagei (5“1/]1114’8%) 17 H=-1.713 + 4.847 In(DBH) 4331 39.54
Memecylon ovatum (wamﬁugﬂ) 186 H= 3.143 + 2.466 In(DBH) 43.72 43.42
Mitrephora winitii (WRKINITVIY) 38 H= 1.960 + 3.168 In(DBH) 29.65 27.70
Streblus ilicifolius ("’lJ"t']EJ‘Pium) 583 H=1.040 + 3.040 In(DBH) 56.70 56.63
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Table 3 Correlation equation of Tree height (H, meter) and diameter (DBH, centimeter) in Dry dipterocarp forest,

Mae Nam Phachi wildlife sanctuary.

number of R-Sq R-Sq (adj)

Specific epithet correlation equation

sample (%) (%)
All of trees 1,766 H=-2.057 + 5.106 In(DBH) 65.48 65.46
Adina dissimilis (AU@7) 56 H =-1.148 + 4.503 In(DBH) 54.43 53.58
Albizia odoratissima (ﬂN“T’JIIJE]ﬂ) 12 H=-3.216 + 6.637 In(DBH) 50.84 45.93
Aporosa villosa (L‘Hﬁ@ﬂiaﬂ) 19 H=-2.142+3.915 In(DBH) 39.90 38.36
Buchanania lanzan (11811".101’7’3!,!,110’31!) 12 H=1.165 + 3.343 In(DBH) 45.66 40.23
Canarium subulatum (3J$ﬂﬂﬂ!,ﬂ’§ﬂu) 226 H=-0.255 + 4.446 In(DBH) 67.42 67.27
Careya arborea (ﬂﬁgiﬂu) 23 H=-2.176 + 4.238 In(DBH) 56.38 54.30
Catunaregam tomentosa (M%Lﬁﬂ) 10 H=-0.156 + 3.693 In(DBH) 56.05 50.56
Cratoxylum formosum (éﬁl"’lll!) 27 H=-6.058 + 7.257 In(DBH) 63.92 62.48
Dalbergia cultrata (ﬂi%‘lﬁl"’lﬂﬂ’ﬂﬂ) 14 H=-3.915+5.990 In(DBH) 84.55 83.26
Dalbergia oliveri (G,]?QG]?H) 6 H=-3.151 +5.785 In(DBH) 75.88 69.85
Dipterocarpus obtusifolius (fJNLﬁEN) 4 H=-0.777 + 4.498 In(DBH) 91.34 87.02
Gardenia sootepensis (MUNHAN) 14 H=2.842 +2.426 In(DBH) 38.71 33.61
Gluta sp. (gﬂﬁnﬂ%ﬂ\i) 12 H=-2.906 + 5.259 In(DBH) 91.60 90.76
Grewia eriocarpa (ﬂauﬁumw) 22 H=-5.117 + 6.706 In(DBH) 88.10 87.50
Lannea coromandelica (3009519) 41 H =-1.637 + 4.762 In(DBH) 62.86 62.77
Ochna integerrima ($19%¥117) 25 H = 0.525 + 3.234 In(DBH) 443 41.9
Pterocarpus macrocarpus (ﬂigﬁiﬂﬂ 111 H=-1.863 + 5.254 In(DBH) 84.64 84.50
Schleichera oleosa (iﬂ&’ﬂ%’@) 27 H=-2.602 + 5.775 In(DBH) 78.85 78.00
Senna garrettiana (USTUNT) 19 H=0.649 + 4.632 In(DBH) 64.88 62.82
Shorea obtusa (lﬁ\i) 164 H=-5.690 + 6.023 In(DBH) 83.97 83.87
Sindora siamensis (Ntﬂ'ﬂ.w‘gl}) 44 H=-0.444 + 4.383 In(DBH) 65.08 64.25
Terminalia bellirica (ﬁuﬂﬁmﬂ) 6 H =0.003 + 4.766 In(DBH) 71.29 64.11
Terminalia chebula (?fll’t']"l‘ﬂﬂ) 5 H=-1.054 + 4.860 In(DBH) 87.93 83.90
Terminalia nigrovenulosa (‘];I_Li%) 10 H=12.274 + 3.868 In(DBH) 58.48 53.29
Terminalia pedicellata (GlZLLﬂﬂLa’t‘)ﬂ) 6 H=-2.463 +5.994 In(DBH) 65.84 57.30
Vitex limonifolia (ﬁ’J’t‘NaUL‘ﬂﬂ) 23 H=1.717 + 3.643 In(DBH) 61.29 59.45
Vitex peduncularis (mmaf‘ﬂﬂ) 85 H=-2.225+5.719 In(DBH) 69.22 68.85
Xylia xylocarpa (1493) 284 H=-1.864 + 5.493 In(DBH) 70.61 70.50
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Table 4 Correlation equation of Tree height (H, meter) and diameter (DBH, centimeter) in Moist evergreen forest,

Kaeng Krachan national park.

number of R-Sq R-Sq (adj)

Specific epithet correlation equation

sample (%) (%)
All of trees 1191 H=-8.029 + 8.067 In(DBH) 75.67 75.65
Aglaia exstipulata (F1A369) 7 H=-6.997 + 7.666 In(DBH) 80.83 77.00
Aglaia sp. (14'19) 5 H=-3.782 + 7.157 In(DBH) 84.45 79.27
Ardisia polysticta (mlﬂﬂ@]ﬂﬁ) 10 H=-5.333 +7.063 In(DBH) 84.75 82.84
Artocarpus elasticus (N0DN) 8 H=-6.575+7.567 In(DBH) 93.09 91.94
Artocarpus rigidus ("’UL}HﬂD 5 H=-17.84 + 11.74 In(DBH) 78.20 70.93
Callerya atropurpurea (1%2) 11 H=-3.057 + 5.354 In(DBH) 55.35 50.39
Canarium patentinervium (‘W’HJ‘W%}TJ) 11 H=-0.720 + 5.940 In(DBH) 85.34 83.72
Carallia brachiata (Lﬁmw%ﬁmma) 5 H= 3.352+5.774 In(DBH) 89.97 86.62
Celtis sp. (%ywuaurm) 9 H=-2.352+6.037 In(DBH) 90.41 89.04
Cryptocarya pallens (wmﬂ'%'é’w) 7 H=-14.69 + 11.20 In(DBH) 89.57 87.49
Cyathocalyx martabanicus (W19127) 14 H=-8.956 +9.225 In(DBH) 79.81 78.12
Dendrocnide stimulans (mmuﬁ'a) 28 H=-3.210+5.217 In(DBH) 62.96 61.54
Diospyros dasyphylla (311411) 17 H=-4.334+6.755 In(DBH) 75.51 73.88
Dracontomelon dao (WSzI3 1% M52037) 12 H=-3.979+7.025In(DBH)  90.76 89.84
Dysoxylum mollissimum (mlﬁﬂ"lluléu) 6 H=-12.20 + 8.827 In(DBH) 84.72 80.90
Elaeocarpus macrocerus (@Tumm'h) 6 H=-19.35+11.61 In(DBH) 92.88 91.11
Excoecari oppositifolia (CRESIRE)) 5 H=-9.790 + 9.687 In(DBH) 83.11 77.48
Harpullia Cupanioides (ﬂﬁ@ullﬂlﬂﬁ) 5 H=-2.867 +5.705 In(DBH) 84.25 79.00
Knema cinerea (la’t‘)ﬂﬂ’ﬂﬂﬂﬁgﬂﬁ) 6 H=-13.92 +11.65 In(DBH) 93.81 92.27
Knema furfurracea (doan1elulvig)) 10 H=-11.20 + 10.18 In(DBH) 90.68 89.51
Koilodepas longifolium (Mufarin) 7 H=-3.905 + 6.601 In(DBH) 83.61 80.34
Lansium parasiticum (ﬁNZ’ﬂﬂﬂﬂ 12 H=-9.925 + 8.994 In(DBH) 86.97 85.66
Mallotus sp. (i’fﬁwﬂ) 70 H=-3.111+5.158 In(DBH) 52.37 51.67
Mitrephora tomentosa (mﬂau) 8 H=-4.345 + 7.467 In(DBH) 73.06 68.57
Monoon jucundum (EJNL‘HﬁfN) 5 H=-9.359+9.301 In(DBH) 95.89 94.52
Monoon membranifolium (MM U 14 H=-5.381 + 7.082 In(DBH) 39.89 34.89
Parashorea stellata (Uléliﬁlﬂ’s) 32 H=-9.736 + 9.984 In(DBH) 93.87 93.67
Pometia pinnata (€18) 38 H=-7.470 + 8.773 In(DBH) 67.17 66.26
Premna tomentosa (ﬁ.]t’lﬂ) 7 H=-1.712 + 5.279 In(DBH) 76.88 72.25
Pseuduvaria rugosa (ﬁﬁﬁgﬁﬂ 39 H=-4.721 + 7.324 In(DBH) 85.25 84.85
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Table 4 Correlation equation of Tree height (H, meter) and diameter (DBH, centimeter) in Moist evergreen forest,

Kaeng Krachan national park (Continued).

number of R-Sq R-Sq (adj)

Specific epithet correlation equation

sample (%) (%)
Pterocymbium tinctorium (Uadia) 15 H=-19.03 + 12.68 In(DBH) 92.53 91.95
Pterospermum lanceifolium (Wa18IU) 15 H=-9.369 + 8.893 In(DBH) 80.80 77.60
Pterygota alata (¥n7) 8 H=-20.60 + 13.65 In(DBH) 98.02 97.69
Radermachera glandulosa (Llﬂ"]ﬂillu"]?ﬂ) 10 H=-0.623 + 4.429 In(DBH) 51.13 45.02
Streblus macrophyllus (Vs 1na) 371 H=-1.671 +4.666 In(DBH) 65.07 64.97
Sumbaviopsis albicans (WNP%IT) 13 H=-1.338 + 5.608 In(DBH) 74.11 71.76
Tetrameles nudiflora (§UN) 5 H=-15.00+10.31 In(DBH) 98.44 97.92
Toona ciliata (3U1DY) 12 H=-4.071 + 6.550 In(DBH) 60.57 56.62
Trevessia palmata (cfﬁwmq) 7 H=-3.100 + 5.575 In(DBH) 83.24 79.88
Xerospermum laevigatum (ABLAU) 55 H=-3.603 + 6.774 In(DBH) 70.83 70.27
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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 t4a1¢ 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 2 Digital Elevation Model of the study area in

Sanien-Sali watershed located at Sanien
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AZLUALAY LAT AZUUNEDATAUNINY 42.10, 30.25,
16.39, 16.22,12.21, 11.10, 10.40, 9.77, 9.74 11ag 9.39

% AUAIAL (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 ALUNLUT 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 e Dipterocarpus obtusifolius Dipterocarpaceae
12 YIULAN D. turbinatus Dipterocarpaceae
13 Hamil Shorea guiso Dipterocarpaceae
14 il 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 AZUUNLAY 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 AvLLAYU Nephelium hypoleucum Sapindaceae
41 aznde Schleichera oleosa Sapindaceae
42 qUNI Tetrameles nudiflora Tetramelaceae
43 <18 Schima wallichii Theaceae

44 Azdafatn Dendrocnide crenulata Urticaceae
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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 6.87 149 385 1221
6 Beilschmiedia roxburghiana 250 067 0.20 458 268 385 1110
7 Chukrasia tabularis 250 049 0.20 4.58 197 385 1040
8 Canarium subulatum 208 053 0.20 3.82 211 3.85 9.77
9 Lagerstroemia calyculata 250 097 0.07 458 388 128 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
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ABSTRACT
Forest Industry Organization (FIO) has to sustainable forest plantation management standard through co-
benefits management covers 3 sectors consists of environment, social and economic. The aim of this study was to
assess the efficiency of co-benefits of forest plantation management of North FIO. at Khunmaekammee and
Wangchin. As noted in the interviews with stakeholders, literature review of FIO reports and focus group. Data
analysis was qualitative research methods in co-benefits 3 parts. As a result, the average co-benefits efficiency of
FIO. Forest plantation management were 0.57-0.64 because forest management had 3 parts benefits of direct and

indirect benefit for community. However, the efficiency of upper forest community from forest plantation
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management of FIO. Khunmaekammee had ecology and water regulating, until middle forest community from

forest plantation management of FIO. Wangchin. Efficiency explicit of forest plantation management participation

for lower forest community had a water use all year. Furthermore, socio-economics is a community well-being

which be parallel to forest plantation management of North Forest Industry Organization.

Key words: efficiency, co-benefits, forest plantation management, Forest Industry Organization Upper Northern

Region
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Table 1 Co-benefits’ criteria of forest plantation

management.

Sector Criteria

Environment Air pollution
Water pollution
Water use
Hazardous waste
Soil erosion

Soil fertility

Biodiversity conservation

Social Community participation
Human health

Cultural social development
Human development

Food security

Food bank

Gender opportunity

Economic Employment opportunity
Investment supporting
Career development
Marketing opportunity
Curtail extension

Agroforestry extension

Agroforestry knowledge transfer
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Table 2 Evaluation of environmental efficiency.

Criteria Environment
FIO. FIO.
Khunmaekammee Wangchin

Air pollution 0 0
Water pollution 0 0
Water use 2 2
Hazardous waste 0 0
Soil erosion 2 2
Soil fertility 2 2
Biodiversity conservation 2 2
Total 8 8
Weighted average 0.57 0.57
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Table 3 Evaluation of social efficiency.

Criteria Social
FIO. FIO.
Khunmaekammee Wangchin

Community 2 2
participation
Human health 1 1
Cultural social 1 2
development
Human development 1 1
Food security 1 1
Food bank 1 1
Gender opportunity 1 1
Total 8 9
Weighted average 0.57 0.64
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Table 4 Evaluation of economic efficiency.

Criteria Economic
FIO. FIO.
Khunmaekammee Wangchin

Employment 1 1
opportunity
Investment supporting 1 1
Career development 1 2
Marketing opportunity 0 0
Curtail extension 1 1
Agroforestry extension 2 2
Agroforestry 2 2
knowledge transfer
Total 8 9
Weighted average 0.57 0.64
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PgAVRIPNIULALNIIFIOAUTABIY 1 TAasT 0D

FWIRAYINU (Taylor, 2005)
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Economics

Environmental

5 FIO. Maekammee  [J] FIO. Wangchin

Figure 1 Co-benefits efficiency of forest management
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ABSTRACT
Due to environmental crisis, forest resource has been greatly reduced continuously. This
leads to the emergence of sustainable development plan focusing on people’s participation. People
are motivated to participate in sustainable management of community forest. So, there were many

research publications on people’ s participation in community forest management with various
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research results. The objectives of this research were to 1) analyze the research characteristics in
order to study factors related to participation in community management, and 2) analyze the research
characteristics related to quality level of the research. Meta-analysis method was used for
synthesizing 35 theses conducting in graduate level as well as research reports of Royal Forest
Department during 1993 — 2015. The data was analyzed by using descriptive statistics such
as frequency distribution and percentages. Inferential statistics such as stepwise multiple regression
analysis was used in the data analysis as well. The research findings revealed mostly research
publications were published in 2000, 2002 and 2003 respectively. Kasetsart University was the
leading institute that produced most research publications. The leading producer of research
publications related to community forest management was the Department of Agricultural extension.
It was found that there were 21 factors related to people participation that included being group
members, having knowledge about community forest, obtaining information, attending the training,
and utilizing forest products. Moreover, 6 research characteristics related to quality level of the
research were found that included the consideration of benefits, the number of variables in research,
the number of research hypotheses, the awareness of the importance of forest, research field and the
concepts of public policy. The research findings were useful for designing further research on
participation in community management by using lists of variables related to research quality and
suitable variables related to people’s participation.

Keywords: participation, community forest management, meta-analysis
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Table 1 Stepwise multiple regression analysis
prediction the factors of research
characteristics that were related to research

quality

Coefficient of

the factors of research

independent t-value p-value
characteristics
variables

1. consideration of benefits 0.59 2.23 0.034
2. number of variables in 0.089 3.69 0.001
research
3. number of research 0.052 2.09 0.046
hypotheses
4. awareness of the 0.46 1.69 0.101
importance of forest
5. research field 0.68 3.08 0.005
6. concepts of public -1.05 -1.93 0.064
policy

i 1.882
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Structure and composition of tree species in deciduous dipterocarp forest where Calamus
acanthophyllus was found within Ban Lad Somboon Mai, Huai Yang Sub-district, Mueang

Sakon Nakorn District, Sakon Nakorn Province.
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ABSTRACT
This study was conducted to evaluate structure and composition of tree species in the

deciduous dipterocarp forest where Calamus acanthophyllus was found. Three studied areas with
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different degrees of disturbance was selected, including, protected fire area (plot 1), reestablished
area from farming activity (plot 2), and non protected fire area (plot 3). The permanent plot, 50 x 100
m, was set up in each area. In each plot, all trees with diameter at breast height (DBH) over than 1
cm were identified and measured of DBH and height of randomly selected trees, including the
position of all trees were also recorded. In addition, diameter at root collar and height of C.
acanthophyllus were measured. It was found that tree density and total basal area of plot 1, 2 and 3
were 1,284, 1,196 1,842 stands/ha, 6.96, 7.93, 8.01 m’/ ha, respectively. Plants with the highest
Importance Value Index (IVI) for plot 1, 2 and 3 were Tectona grandis Linn. f., Dipterocarpus
tuberculatus Roxb. and D. tuberculatus Roxb., with the IVI of 86.23, 188.88 and 112.86 %,
respectively while numbers of plant species and diversity index (Shannon-Wiener index) were 19,
17, 23 species and 1.59, 1.16, 1.485, respectively. Distribution of trees among different DBH classes
for plot 3 was found to be in a negative exponential form indicating that the forest in this plot was in
a reestablishment stage. Relationship between DBH and height in form of hyperbolic equation
yielded the highest Hmax in plot 1 at 18.44 m. In terms of C. acanthophyllus ecology, it found that
the average diameter at root collar, average height, and maximum height in all plots were statistically
different. It maybe concluded that area management and/or degree of disturbance from both from

human activities and fire could have an impact on number and growth of C. Acanthophyllus.

Key words: forest structure, species composition, deciduous dipterocarp forest, Calamas.

acanthophyllus, forest fire

o ' A < '
unih PENUINUY (ADAY, 2529; DINT HAZAME, 2538) LA
=) 1o ) 1 o [ Y A A a [
wneludszmalneliogimaulidesnin  dmsunnenesduntdensvlseniuvearn
60 ¥ia nIzateuiawsssuAlulhyiianieg  dnauns BnyUAWUIA® WY (Calamus
1 U §oa 4 Ioa 4 4 9 2 1
wu g Thavsu nagthAuuds (Dransfield, 1979) acanthophyllus Bece.) U¥0i38n9U) ATUN0IDU 15U
' <} d = a v A a 9 9
pg1a lsAauiivnedesuesiamiiun 18l waend vaeunse nazna191l0y (Evans and
= o B ¢ ' ' I A A Y  a a A
msanut naziiunlflsz Texiodaunsvato s Sengdala, 2001) (JudN w1 uonys Inn 1Heq
o Y a2 asn a @
W18AL AN (Calamus caesius) 1870871 (C. AI8UIANAR U dssnaneInesnulsn Tagon
I 9 a 4 aw < Y Y
manan) $AEHNYAN (C. siamensis) Wudu (anad, NUIVYVDN A.AT.AUAINTTIYNYNUTD mﬁmww
v w d @ aw
2529) NTWIROANHA OATIIFAVII (2551) NN Y
y S 1A £
Tuieaiaianzfusenmeunile 1aums  ayulnswneds wala nldrlng Tarsesngninie
' A = ' o 3 3 & g
Ugnnneasednieuielasmmzedndslumn  Fanmawsoseseanauniund i Fuilu
o @ @ o Y A y 2 A d' I ]
tandadnauns uazdandalndifes netie  Nauwluiuediann
' Y ¢d &4 X~ Ao 4 =
aovauoInonslgiss Towunmuau v uay INNTAAINGII 121919TIYNANAINNAY
Y aov o A v o o ' o Y
any, 2540) naz IdlamAtemedndesdunneas  aaswiuasedauInelanaze1vinliuiellly

60



MsnsdeiinaInenihlditiedlns 1 (1): 59-67 (2560)

@

v & = o Yy oy g Aa
DUINN AIUUNMIANEIaNEUE InTaas 19 ufesany
N9 1Az iNAINe1V191 52 MIV0IH NI 793

o ' v A v g 9

anusuduediusearume lailugiudeyanayng

o ¢ A 9 a S b A
uHUMIBYSNY 1o 1Al se Termingiauaoyuasy

o 4 a o g’/ d’l d' =1 [
TogUszaaAn1sItensal tNeAnyIdNHA Y

4 o 4 1 3 o
Tnssadrenayesndsenouiusg ldiudede was
HAIMe1ualsgnsvean el Usnaiuaia
anysal v d1uarna0019 Sunetliosanauns

JWHIATNAUAT

A A
NWUHNANHN

k4
=}

U IS a 1 g
1110953 mnmwuﬁﬁﬂ‘ﬁw& uny. 29

]
[ =

FINa YUMNanv15unh 29 suneotiiesanauns
2 % 1 dal d‘ 1 1] a o
Jandaanauns ogluiunwathavuuianathy
F = o w dg A ?z’z =]
wu llumsinmaana Tiunnavua 7,000 15 &4
Aaneny thuaiaauysal v druanieens sune

Hipaanauns 39Iaanauns

¢ as
gUnssiezIEms
S Y
mstHuveya

1. 190 a9@296190195YU1A 50 X 100

k4 v
A A

A 44 1 v A <
g Gluwuwwgmumuummaﬂu Ao wuntuag

[l
v A

o ¥ Ay & o
antimstleanu i (ulas 1) Wunduassaluyan
o ¥ ~ S v ad
MInMIaras la 2) uag Wuntuaasani

1 I o
tudludsed @ilae 3)

2. malunilasdied1s vua 50 x 100 1wA3
[ ] ] I
Minsuandasdegsomiuvuia 10 x 10 s Ty

1 ] o Y] ] o
uaazilasdos simsiavaduriuguinataiiog
Y

on AAld 1 suAas aanueavlszsdu unn
d' a Y] o a @ ] A A 1
ForUaWus YU HazNuAI10619NT U Ny aj
annsaszyriiald e luigariaiiaiugae i)

3. melunaasniod19vu1a 10 x 10 14AS
3 Y aa a a 9 )
mudeyalanisnsyan Tavesdunieilag
Tuiinvnaduriugudnasinesn anugs wiow
a o 9
aanuaavllszinau

v

4. 1M qUIATUIAANUGININUAVD

Y
du'ldy Taslnszargausuvuinny Ia (DBH)

61

MOANYIANUTURUTAINITAIT VDY Ogawa and
Kira (1977)

a ¢y
MIIATveYA

1. Ansziardsiinuddny (Importance
2 o ' A v o o
Value Index, TVI) H93) 4Ha3I0U8IMANUITUIND
MANUHIUUFUHNT tazmaNuAuduRNng a1
v A o v d = Y3 ==
artanudingumnuaadimudIunuIm
a a Ly o 1 1 a 1 a
ninaIne1veInus hinaazsialuih (@i,
2542)
2. 31312 AR ¥ AN AN A1Y
( Shannon-Wiener index of diversity, H) (Kent and
Coker 1992)
Y
3. mssasuvnaduriugudnataiios
on (DBH) tazyuiaduriiugudnanaiinesinues
RGN
a Eal
4. Awmsrziannugevesau ldlumlag
1 o Y] o
Anvwaazulaslasldaumsanuduiuslugl
U943 hyperbolic A 1MAT N 15904 Ogawa and Kira
(1977)
a d o
5. uns1gvanuulsUsiuanyay
HAINe1U0 911218179 Taald Kruskal- Wallis test

(Zar, 1999)

a J
HauazIaI

4 d 1 G v aa o
1. TﬂiﬂﬁﬁN!m%ﬂﬁﬂﬂizﬂﬂﬂ"uﬂ@ﬂ1!ﬂﬁiﬁ‘ﬂuﬂ?]ﬂuﬁ

1]
(%

¥ 4. IS A 1Y

wunudasandmstoanu v @alaq 1) wu'lsy
A Y g‘/ Y A " v 9 1 14
PUAUNINYA 642 AUNTBININY 1,284 AUABIEALAT

o a J {
919w 20 ¥tia 19 @na 15 296 (Table 1) ldgudun
= Y " 4 = 4 !
NyuraduriiIugudnaluiedeniosndi 10
isuRINAT Tormausiiaius 17 vila S1uu 524 du
a  J Y [ ' o [
Ay 1,048 AuapIaNLAT TABYUIARINAIIND LAY
q’ Ao v A A Y

wnnga 31U 303 AU IeAAuTesaz 57.82
990917 A9 U 123 AU 1A #ioa TIuu 37 Au
wazyuradudIugudnaluiiesonu1nnal 10
iuAmas Hsousdanug 11 sia s1wuiudu 118

Y oa & v Yo s o
au Aatludovas 236 Auaolanuas laguuiaaina



NsensdeiinaInenihlitiedlns 1 (1): 59-67 (2560)

a ° 9, A a g Y
WU NAaN iﬂ'ﬂ’ﬂ’sjﬂ TUIU 44 o1 U ﬂiﬂﬂﬂlﬂui’ﬂﬂﬁz
37.28 393NN lﬁﬂ ﬁmau 21 GSI}‘L.! LATHON fﬁmau 20
v 1]
ﬁ}umuﬁwﬁu ﬁuﬁwﬁ}ﬁmm 6.98 AT NIUANTABDLIN

s A a 1T woA 9 v A A o
UAT LHBNITUIMAFUANNAIATY 08%)) nunudg

' woA

Feifnisdoaduldl wudwusg 1dafia il

@

o v o ' <
mmmﬂmuqqqeﬂu 5 OUAVLLIN ]l@gl}!!,ﬂ LAY WA AN

v Y
v A

[ T a o w dy A 1 [ (J
iﬂal,“l’ifuu Hag Hed uaay nunduaesmluan

v 2

o YA
NITNINITINHAT (LHJEN 2) wu"l:uaumu‘ﬂwm 598

Y A [ Y ' d A o a
AU UININY 1,196 AUADLIINLAT WITUIU 21 YUA

T J

) .
20 ana 15 1 Iddudunvuaduriugudnais
ifissentioandn 10 iyuALAT DS uIuRug 17 vila
° a I 1 4
$audn 276 du Aallu 552 dAuasienuas 1ae
YUIARINATINY WAWWINNGA TIUIU 182 AUAA
I Y A 1o

iudeonz 65.94 309901 milpANS U 35 1AL
< o Y Y ] o a

19 109U 10 AU nazvnadurugudnalaiiodsn
AN 10 1UANAT TS uIURUT 16 siia iy

a I 1 4
au 322 duaaiu 644 Auaotanuas Tagvuia

AINAIINVAUNDIL WINAFA T1UIU 272 AU

599095 n e $uau 11 @91}1! wazUAg U 11

9

Y o 1

k4 '
ﬁ’umuﬁwﬁu NUNHTAATIN 7.93 AT IUNATADLEN

@

J 1w ) v v 1
uas sawsiinnudiaygegalu s suaunsn laun

@

Wade mieaue uad Snlve naz WuINUNg

o w 4 - 3 o A U I o
adey Auntuaasani Tvlhdlulsesr aalaa 3)

A Y ¥ 9 A [ Y] Y 1
W‘u"lmumumwm 921 AUNIDNINDY 1,842 AUAD

A o

4 a S YN Y A
LINLAT UITUIU 26 FUR 25 ﬁﬂﬁ 17 WA ”bwumum

yaduruguénauiissentiosndn 10 U
= o v a Ao Yy a «
NI 23 ¥ia U319 705 Au Al 1,410
Augotanuas Tasuu1adIng1? NULINAEA 1A
$1U9U 432 AU 5098907 WADT TIWIU 137 AU Ay
3 o Y Y v J =

199 $I1UIU 62 AU LAz vIAIFURINgUENa1iEIen
AN 10 HUANAT T WIUWUT 18 ¥ila Tduau
216 Ay TAgYUIAAINGINY Wadg WInNga S1uu

3 Y

127 ﬁ’u TOIAINT LA TUIU 39 AU LASHNNIVII
3

U 15 AU AIAIRY NUNMITIAATIVNIND 8.01

¥

msrasaotanuas nuntudesand Tl uilu

Usz g linfiadatianuddagegalu s suduy

o a

62

usn 1&un wane uag s quawn naz vh ludu
YOIATHANINNAINFUA (H) WU ﬁyuﬁﬂﬁgn
sunaudeelinlndiRoanuminy 1.569 uag 1.485
dauﬁ‘yuﬁﬂwﬁﬁmmﬂyml‘?uwmﬁﬁm&qmﬁﬁu
1.151 (Table 1)

115 AATIERAudNRUS luglves
hyperbolic 1031 i Tduawgelunlasdi 11
argandliluudathdu o nnvuvuIanwla
(DBH) Tﬂaﬁﬁwmmqaﬁﬂmﬁﬂ%quaq&] (Hmax)
ity 18.45 was Tuvasfudasd 2 wag 3 fian
Hmax M0 17.70 42 15.90 1A AWa18U lagll
f1 coefficients (a) IN1AY 1.18 1.078 HAEL 1.033
ERILREEST]

= Y X 3 Yy 3w
fl]']ﬂﬂ'lﬁﬁﬂ‘]&l'Iﬂi\iufllglﬁu]lﬂ'ﬂﬂ']l@\iiﬁhlu

k4
v A A

v A ] Yy U <3
155NN ULUY IndiResnuun A

a3

un

=n

@

A SR o v ' Y o dAw
SanquéAnpImsiauiiedeslad (Writimi uag
A Ay & o v 9 °
quns, 2558) naziuniuAesuiuilesasy diua
WuR1 SanSaudoaaeu (61119 uazaue, 2558)N1)
ANUHUUWNIN 3,175 Az 2,352 AuaApIEALAS
o w o @ dy A Y o 1A dy A 9
ANAINY FINTUNUAMUIAATINNUNTN U R oY
oy 3w oAa & o A 4 /=
A1 Juaesanimsluad luiunguédnyinis
o Y 1 9 1 3 o a
Waiedealas 4 uaz udasaluaninsssumna
Tu gnoruuramanesdunuuy (Isajnia 2545)
2 '
TasTv 1N uNNIIAAI NN 32.18 1AL 29.2
1 J o w té = g}/ dy
A5 1NATABLENLAT MNE1D FalunsAnIAgall
=l Y A @ dy A S o a 9 Y
g lndimeenunuitiaess vsnatuiiesasy
MUATIEHT TN TAUNTOIADU (21.41 AITNUNATAD

4 1

¢ A 4 A A=
LINLAT) luvazia B voanaanununnfany
Y

1

=)
JUA

=D-
o

9 A A ) @ ' )
HDININ Wuﬂﬁuﬂﬁﬂ}i'lﬂ']iW@lu'lW'Jﬂaﬂﬁulﬂi 9 LA

ee

A v

U gNETUUMITIAAEDUNUUR FaTA NN 2.460
¥

o w = Y v A Ay 3 o
uay 2.218 gua1ay uaua lndiReadununluaass
y3nanuesasy d1uaiiem Janiaudesaen

9 Ay v < Y1 o A A
(1.574) mnvoyan Idvziu lananyusFalsuiw
a a U s o d’l A o Yy o
MM U 1A9se Nunaesare IndiReany

9 Y o

ui Muiesasy druailen Saniauldodsaon

=)'

9
@ Y 2

& A 3 L dg X dda
NIU oI INNIdeIN UM unuRNT ¥ 11U



MsnsdeiinaInenihlditiedlns 1 (1): 59-67 (2560)

<3 1 o 1 [
manumivestuazldlse Tesiantmilouiy

§ < o a ¥ ~ 1 a a
Tuvagit A ws nunui gnouuiimaneudu

'd SR @ Y M Y I
NUUN uaz gUIANEINITWALIRI880a a3 1Ty
[ 4

v Y v
anmwihi 1 18tns 1912 Teand duiiuioysny

uazilaesliimsnauny Nuawsssuana

2. psnszaevestuvnaduiuguinaafifies
an

Ifgudulundasdrediad 1 daulnad
vuaiduduguenatuiiesenaglusig 1.0-2.5
UAINAST (Figure 1) 59909010811 %29 5.0 - 7.5
IFUANAT HBZT.5 — 10 HUAAT TILIUAUVBINIY
fanunniigalusuvinaduiugudnatinesin
0.5-1 15 UAINAT 39909019¢ 1UFIT 1-1.5 1ag1.5-2.0
uRwasauines uash 2 nuswauduinnlu
ﬁ‘?ummmﬁuw'mgmsfﬂamﬁﬂmﬂagi“lmha 7.5-10
udmasiusiuiunn seawmneglugie 10— 125
IFUANAT 18250 - 7.5 BUAWAT TIUIUAUVD
wmetmumniigalusuvadusiugudnateae

310 0.5-1 1B UAINAT 5890918108 1U I3 1-1.5

KFUAINAT 1820.0-0.5 sUAAT ulaaf 3 wusau
Y
o ] 4 =1 ] ]
fuannlusuvinaduriuguénaruiiosenaglusig
a I o [ '
2.5 5.0 iuAA T UTIUIUNIN TPAINIBEYTUYI
5.0 — 7.5 IHUANAT 1AL 1.0 — 2.5 IFUANAT T1UIU
v H Y
duvesnnewainuuinigalusuvuiaduniu
o a ] 1
AUINANADIIN 0.5-1. LUAINAT T990I010¢ 1UFI9
1-1.5 I5UAAT 1A A1 0.25 IFUANAT
A a v 9
WoN915 191NN NI BV IAU Tiinw
szauFuvIadudiugudnatuiioton nuans
o ) 9o A X 2o o
nszareatvesau ldiilugduumvuunusas
1% 99 U (negative exponential growth form) 30 L-

=

shape Hanueaamssne laseasie B latiie s
3 A a !
Tvwadninansa@u Tanaunu ldvualuela
Tusuina tiosaniinisduaeWuginag
(Bunyavejchewin et al., 2001: and Ogawa et al., 1965)
Y 1 = A =
A0ANRDINY 552 nazAme (2556) NANYINIAY
AougawWsITNAvenssa liuSnuLuITouRe

Ioa v o 1 3 o 1
thawnszavauazufess I@'IEJ‘W'U’NI,L’U'Uﬂﬁ

Table 1 Quantitative characteristics of three forest plots in deciduous dipterocarp forest with three distinct

characteristics which are, fire protected (plot 1), reestablished from farming activity (plot 2), and regularly

disturbed by fire (plot 3).

Quantitative characteristics plotl plot2 plot3
Number of Species 20 21 26
Density (stem.ha™) 1284 1196 1842
Number of Genus 19 20 25
Number of Family 15 15 17
Maximum tree diameter (dbh; cm) 51.73 51.72 43.48
Number of species with dbh<10 cm 17 17 23
Number of species with dbh = 10 cm 11 16 18
Number of stem with dbh<10 cm 524 276 216
Number of stem with dbh 2 10 cm 118 322 216
Total basal area (m’.ha™) 6.96 7.93 8.01
Shannon-Wiener index (H’) 1.569 1.151 1.485
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Figure 1 Distribution of trees and diameter at root collar of C. acanthophyllus along different DBH classes within

three forest plots in deciduous dipterocarp forest with three distinct characteristics which are, fire

protected (plot 1), reestablished from farming activity (plot 2), and regularly disturbed by fire (plot 3).
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Figure 1 Distribution of trees and diameter at root collar of C. acanthophyllus along different DBH classes within
three forest plots in deciduous dipterocarp forest with three distinct characteristics which are, fire
protected (plot 1), reestablished from farming activity (plot 2), and regularly disturbed by fire (plot 3).

(Continued)

Table 2 Analysis of variance using Kruskal-Wallis ( H) method of different ecological characteristics of
C. acanthophyllus found within three forest plots in deciduous dipterocarp forest with three distinct
characteristics which are, fire protected (plot 1), reestablished from farming activity (plot 2), and regularly

disturbed by fire (plot 3)

Some of ecological characteristics ~ Plot 1 Plot 2 Plot 3 H p-value
No. of individuals (Total) 898 (a) 1,912(b) 1,881(ab) 11.74%%* 0.0028
Mean of root collar diameter (mm) 1.19+0.32(a) 1.04+0.31(ab) 0.98+0.16(b)  7.88* 0.0194
Max. of root collar diameter (mm)  3.65 12.57 10.44 1.79" 0.4067
Mean of height (cm) 34.4549.79(a) 25.10+8.37 19.1844.39(c) 33.64%** <0.0001
Max. of height (cm) 104.5(a) 103(b) 89.5(ab) 13.8751*%**  0.000976
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Geospatial analysis for forest cover identification in watershed

constructed within two dam types
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ABSTRACT

This study aimed to identify forest type using geo-informatics in watershed constructed within two
dam types including Lower Part of Lam Nam Mun subwatershed, where the run-of-river dam named Pak Mun was
constructed, and Lam Dom Noi subwatershed, where storage dam named Sirindhorn was constructed. Forest
identification was conducted by visual interpretation method using LANDSAT-8 which acquisition in 2017,
combine with several secondary information.

The result showed that most of forest covering around mountain in east of both subwatershed. There
are 47.79 square kilometers (4.98% of subwatershed area) in Lower Part of Lam Nam Mun subwatershed, consist
of 3 forest types including dry diptercarp forest, dry evergreen forest and fresh water swamp forest, which dry

diptercarp forest has the most area (31.85 square kilometers). While Lam Dom Noi subwatershed has forest area
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more than another one (793.68 square kilometers or 36.14% of subwatershed area), and consist of 4 forest types
including dry diptercarp forest, dry evergreen forest, fresh water swamp forest and mixed deciduous forest, which
dry evergreen forest has the most area (609.39 square kilometers). Moreover, fresh water swamp forest that covered
in Lower Part of Lam Nam Mun subwatershed has area more than Lam Dom Noi subwatershed because Sirindhorn
dam is the storage dam, resulting in large inundated area throughout the year, whereas Pak Mun dam is the run-of-

river dam and Mun river still annual flood, resulting in more fresh water swamp forest.

Key words: geospatial analysis, forest type, watershed, dam
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Table 1. Confusion matrix from visual interpretation.

Reference Data

Classified
Classified
DDF* DEF* FSF*  MDF Total
Data
DDF 35 0 0 0 35
DEF 3 24 1 1 29
FSF 0 0 6 0 6
MDF 1 0 0 6 7
Reference
39 24 7 7 77
Total
Overall
classification 92.21
accuracy (%)
Overall
Kappa 0.88
coefficient

*DDF = dry dipterocarp forest, DEF = dry evergreen forest,
FSF = freshwater swamp forest and MDF = mixed deciduous
forest
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A lawas MuaIAL (Table 2, Figure 2 and Figure 3)

Table 2. Area covered by different forest types

Lower Part of Lam
Lam Dom Noi

Nam Mun
subwatershed
subwatershed )
Forest Types 5 (2196.26 km)
(953.34 km')
Area  Percentage  Area  Percentage
@km) (%) (km’) (%)
Dry diptercarp
31.85 3.34 175.89 8.01
forest
Dry evergreen
12.41 1.30 609.36 27.75

forest

72

Table 2. Area covered by different forest types

(Continued).
Lower Part of Lam Lam Dom Noi
Nam Mun subwatershed
subwatershed (2196.26 kmz)
Forest Types N
(953.34 km)
Area  Percentage Area  Percentage
(km’) (%) (km’) (%)
Freshwater
3.23 0.34 0.70 0.03
Swamp Forest
Mixed
deciduous - - 7.73 0.35
forest
Total 47.49 4.98 793.68 36.14

Forest Types of Lower Part of Lam Nam Mun Subwatershed, 2017
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Figure 2 Forest types of Lower Part of Lam Nam Mun

subwatershed, 2017.
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Forest Types of Lam Dom Noi Subwatershed, 2017
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Figure 3 Forest types of Lam Dom Noi subwatershed,

2017.
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ABSTRACT
The objectives of this study were to study people participation level and the problems and obstacles for
forest and wildlife resources conservation. Samples of 339 person in the study area were recruited by mean of
questionnaire and statistics used for data analysis were descriptive statistics, frequency, percentage, mean and
standard deviation. The results showed that the public participation in forest and wildlife resources conservation in

the study area was at the average level with value 3.02. Considering each side, it was found that 1) The
participation in decision making was moderate (X’ = 2.87) 2) The participation in practice was moderate (X’ =3.25)
3) The participatory participation was moderate (X’ = 2.98) and 4) The participation in evaluation was moderate (X’

=2.98). The highest level of the problems and obstacles encountered by the people in forest and wildlife resources
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conservation was the missing of coordination and understanding between the staffs and the people in the

community, accounted for 18.20 % and the minimal level of problems and obstacles included the lack of forest

department personnel accounted for 0.20 %.

Keyword: people participation, forest and wildlife resources, Peninsular Botanical Garden (Thung Khai)
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Plant community structure of Melientha suavis bearing deciduous dipterocarp forest at the
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ABSTRACT
This study was conducted to evaluate a structure of the deciduous dipterocarp forest where Melientha suavis Pierre
was found and to elucidate some aspects of M. suavis ecology. A 200 x 200 m permanent plot was set up to
measure diameter at breast height (DBH) of all plants with DBH of at least 1 cm. Locations of all trees within a
plot was recorded as well as diameter at root collar of M. suavis. The study found that there were 2,291 trees found

per hectare, from 40 species, 36 genera, and 22 families. Species with the highest DBH was Shorea obtusa with the
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value of 54.71 cm. S. obtusa, S. siamensis, Dipterocarpus obtusifolius, Gluta usitata, and D. tuberculatus were the
top five species with the highest Importance Value Index (IVI) of 66.46, 56.87, 51.56, 33.84, and 33. 64,
respectively. The area’s Shannon-Wiener Index was 2.08. Distribution of trees within each DBH class was found to
be in a negative exponential form, with most trees occupied a 5.0-7.5 DBH class indicating that the forest under
study was in a reestablishment stage. Relationship between DBH and height in form of hyperbolic equation yielded
the coefficient of a and Hmax of 1.338 and Hmax of 23.15 m. In terms of M. suavis ecology, it was found that
there were 794 M. suavis stands in the area under investigation with the density of 202 stands/ha. The maximum
diameter at root collar of M. suavis was 3.75 cm. Most M. suavis was found to fall in the 0.25-0.5 cm. diameter at
root collar range. Analysis of Variance within a 20 x 20 subplots indicated that average diameter at root collar,
number of trees, number of Dipterocarpaceous trees, and number of S. siamensis were found to be significantly

different along different elevations.

Key words: forest structure, DBH-classes distribution, deciduous dipterocarp forest, Melientha suavis Pierre,
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Table 1 Frequency, abundance, relative frequency, density and dominance, importance value index (IVI) and

relative IVI of trees in a 4 Ha in Deciduous Dipterocarp Forest with Melientha suavis at the Royal-initiated

Ban Pong Development Project, Maejo University.

No. name species no.individuals Rde(%) RF (%) Rdo(%) IVI(%)
1 mijoalan Aporosa villosa 38 0.415 1.166 0.324 1.905
2 fanny Bridelia retusa 18 0.196 0.467 0.137 0.800
3 weNWHWNI  Buchanania lanzan 203 2216 5.560 1.25 9.000
4 Mzﬂﬂﬂmigﬂu Canarium subulatum 200 2.183 5.677 1.661 9.520
5 U Cassia fistula 2 0.022 0.039 0.004 0.064
6 @n?imﬂ Craibiodendron stelatum 3 0.033 0.117 0.013 0.162
7 S?;I’Jlﬂ"gﬂﬂ Cratoxylum cochinchinense 5 0.055 0.194 0.008 0.257
8 s?iyaauu Cratoxylum formosum 6 0.065 0.156 0.029 0.250
9 NALAY Dalbergia assamica 301 3.285 5.560 2.900 11.745
10 uzAduAg Dioecrescis erythroclada 2 0.022 0.039 0.015 0.076
11 dueau Diospyros ehretioides 4 0.044 0.156 0.035 0.234
12 9o Dipterocarpus obtusifolius 1371 14.964 12.558 24.041 51.564
13 waN Dipterocarpus tuberculatus 1072 11.701 11.509 10.441 33.650
14 esnih Garcinia speciosa 5 0.611 1.827 0.571 3.09
15 nIsuoy Gardenia obtusifolia 1 0.011 0.039 0.002 0.052
16 3nlwg Gluta usitata 996  10.871 12.714 10.262 33.847
17 0N3sUN Irvingia malayana 3 0.033 0.078 0.019 0.130
18 1WuABNLAY Ixora sp. 4 0.044 0.117 0.007 0.167
19 'rg]jﬂ Lannea coromandelica 2 0.022 0.078 0.004 0.104
20 @09adq Lophopetalum duperreanum 13 0.142 0.428 0.069 0.639
21 wzanth Mangifera caloneura 46 0.502 1322 0.234 2.058
22 Anvnuh Melientha suavis 12 0.131 0.350 0.024 0.505
23 L‘Viﬁ@ﬂ% Memecylon plebejum 17 0.186 0.467 0.035 0.687
24 ﬂswjmﬁu Mitragyna rotundifolia 41 0.448 1.439 0.172 2.058
25 woih Morinda coreia 19 0.207 0.661 0.081 0.949
26 Hen Ochna integerrima 246 2.685 5.249 1.168 9.102
27 ULWen Parinari anamensis 8 0.087 0.233 0.109 0.430
28 dmsih Pavetta indica 7 0.076 0.233 0.018 0.328
29 wzuiow Phyllanthus emblica 1 0.011 0.039 0.000 0.050
30 wiinie Rothmannia wittii 5 0.055 0.117 0.013 0.184
32 i Shorea obtusa 2498  27.265 14.697 24.501 66.463
33 19 Shorea siamensis 1900  20.738 14.736 21.398 56.872
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Table 1 (Continued)

No. name species no.individuals  Rde(%) RF(%) Rdo(%) IVI(%)
34 AUV Strychnos nux-blanda 4 0.044 0.117 0.008 0.168
35 14’3}15131,!,!,1/‘15 Syzygium cumini 29 0.317 0.894 0.233 1.444
36 duo Ine Terminalia chebula 5 0.055 0.194 0.018 0.267
37 mewiln Vitex peduncularis 8 0.087 0.272 0.037 0.396
38 Auun Vitex pinnata 2 0.022 0.078 0.019 0.119
39 fTﬂT?;Iu Walsura pinnata 7 0.076 0.233 0.079 0.389
40 UYINNAY  Wendlandia paniculata 5 0.055 0.156 0.079 0.289
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Figure 1 Distribution of number of trees (A), M. suavis (B),S. obtuse (C), S. siamensis (D), Dipterocarpus
obtusifolius (E) and Gluta usitata (F) along different DBH classes within a 4-ha plot of deciduous
dipterocarp forest under the Ban Pong Royal-initiated Development Project, Maejo University habituated

by M. suavis.
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Figure 2 Relationship between DBH and height of trees found within a 4-ha plot of deciduous dipterocarp forest

under the Ban Pong Royal-initiated Development Project, Maejo University habituated by M. suavis.

(Mixed tree species:

Dipterocarpus obtusifolius Teijsm. ex Miq.:_

; Gluta usitata (Wall.) Ding Hou:_ _ _

_; Shorea obtuse Wall. ex Blume .... ;

1ag Shorea siamensis Miq.: . estimated from

the hyperbolic eqnation (H=1/[(1/aD)+(1/H*)]. By the method of Ogawa and Kira (1977)

Table 2 The coefficients a and H* estimated from the hyperbolic equation of the method of Ogawa and Kira (1977)

Tree species a H*

Mixed tree species 1.338 23.155
Gluta usitata (Wall.) Ding Hou 2.019 15.131
Shorea obtuse Wall. ex Blume 1.415 22.135
Dipterocarpus obtusifolius Teijsm. ex Miq. 1.496 23.053
Shorea siamensis Miq. 1.227 25.447
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