v = = & a U a U
nmsilszanamuiatimwriienuauvesauthgmalaa

Y v Y N R U % =
mﬂﬁllqulﬁmﬁi‘ngfﬂmi%ﬂ%"lﬂa: NIUANHT N IAHAIINV AN

Ao d v}
weAnny lvadam

a a A o 1 = = v = a v A
InentnusHiuaiunitaveamsanmnmunangaslsuyinenmansuriduia
a2 a
aVITIYANATAUING
unMInenaunaluladgsus

Umsanm 2553



ABOVE GROUND BIOMASS ESTIMATION
OF EUCALYPTUS PLANTATION USING REMOTELY
SENSED DATA: CASE STUDY NAKHON RATCHASIMA

PROVINCE

Pitak Chailangka

A Thesis Submitted in Partial Fulfillment of the Requirements for the
Degree of Master of Science in Geoinformatics
Suranaree University of Technology

Academic Year 2010



T = ) & = ¥ = s 8/
m‘;nJ's:mmmmnmmwmuawuﬁmmaamumgmaﬂmﬁmnwya

w Y = =8 s o =
ﬂ'l‘i‘i‘l.lg‘i]'lﬂixﬂzllﬂﬂ: NIUADET VIHIAUAINTAN]

un1Ingraumaluladgsuis o

msAnImrangasliyauninda

\m 4
A STV IVRY N

4

4 a a o o
(FATN919158 n3.YNY 'ﬂllﬂi]'lu*‘lﬂ)

39905MIVareIMNg

a

k1
=

wvaq Y w A - o o T 4
uyﬂiﬁuﬂjﬂﬂ1uwuﬁﬂUUULﬂuﬁ'}ucﬁu\amﬂﬁ

a a o
AUSNITUNMTADUINUIUNUD

Tiot “Fha

1 4 @ a d
(A¥urnans19130 as.dyan 751a5u8)

155 1UNTIUMS

_ (e

a Jd o+ as

1 4
(é“ﬁ?ﬂﬁWﬂﬂﬁ1ﬂT§ﬂ A3. 9Ny 209NN IY)

el e = = LA
N3ITUNII (i‘)'l‘l]'lﬁﬂﬂﬂ'iﬂﬂ'nﬂﬂ']uWU'ﬁ)

Y 1 ¢ e
(ﬂ‘]ﬂﬂﬁ'lﬁﬁli'ﬁ]ﬁﬂ AT.NTINA NAIUUN)

NIIUNTI

W,

o s 4 (] o
(599FNAMNIT10178 A5.52WUs uuud)

0o w a = 4
ﬂmuaﬁ1un’)‘ﬁ1')ﬂﬂ1ﬂ1ﬁﬂi



]

s

o« LY ! = A d? a ' a o
1! "]ﬁlﬁfﬁﬂﬂ'l : msﬂﬁzmmmmammwmuawuﬂmmmuﬂwgmﬂﬂﬂﬁmﬂ

o 9

ayanssu3nnszez Ina: n3diny Saniauns1udu (ABOVE GROUND

e =

BIOMASS ESTIMATION OF EUCALYPTUS PLANTATION USING REMOTELY
SENSED DATA: CASE STUDY NAKHON RATCHASIMA PROVINCE)

S (2 9 1 o A d o+ o 9/
'B'I%'I‘iﬁf‘ﬂﬂiﬂ‘ﬂ'l D HPIYATAII15Y AT.FINY DDITUHN, 82 U,

o

d o = = w Y o 1 ~
ﬁﬂf‘]ﬂ3$ﬂﬁﬂﬁﬁﬂm@ﬁﬂ1'ﬁﬁﬂy1ﬂﬂ (1) ATV VI1A0INITUTZINUAINIATININ

v
o o =

4 a T 2 Y U o a v o Y
mienuAuvedIuthgmalda  (2) damuwunaiuthgmaldaninteyanissuinm
b Y b
szozlna (3) Uszmnamwiadinmmilenuduvesaiuthgmalds lumsinuiaseilldn
k2 =t as = =1 .d:’ d'n.- ar
YoYANNINATUNYY Landsat-TM TN nludl w.a. 2552 Aseuagquiunianda
=l El o 3 oA - = @ 9 3 ]
uasTwaw ldlumsdwunnisldlsg Teminauuaz delnaquanuazaaaiegadoyan
T [ - | o w 9/ 9 o T = =1
aNuaNazarinrwssad syl lumsasrwuuiiassmsdssviauainaiinnmile
j‘ =y ) =y (7
wuaAvesaIuwmalaa
9/ o 1 =) =) g = U =) s tr=!II
WAL UTIAINs sz inamINaFIn N e uANVeIa Ut gmAYdah
o =Y o a ] 1 o o
eI ImsizioaaeenuuTudusznindoyanladinmm e nuauninulasdisn
o 9 1 1 o 1w A 1 9/ v =1
55 wilasnudayamanuadng 5 suuatazamarilugdunuaieg andeyaninarvarniion
1 o a 9 1 = 1 = -
Landsat-TM WU aumsdmsvldlumsdszmnaniuiadinimaiuthgmddded 2 suuu
D (1) AGB,, = 661.011 + 127.288 (Greenness) 1Az (2) AGB,, = 1,113.145 + 78316
Aa 1w = o w o = 2 1
(Greenness) + 2,561.736 (NDWI) lagniimidulszanimsaadulugony &) wazains
UszuununaIandouNIATTIUYDIAUNITAADDY (SEE) IM1AD 0.718  itag 533.011
A lansy ag 0.741 uaz 515.718 Alansu Mud1dy
o 9 =] t o s
MINATOUANVTUINATUNAVDILD VI 1004 IagerfoniswasamgauduRUT Ay
a s a 1 ¥ o [ s o 1 [ 1
ATITHAA0 U FUFUATILU VNN T VAN UTURLT Te 1Al T2y aiuaz Al
o o 1 s @ 4 1 o |
FUNANITA WU ANVAUNUTISHI1NUDIMVVINA09INAUNTN 1 AD Observed = 0.7594 *
5 A w a w A = 2 " 1w a d
Estimate,, + 102.75 Wllmdudseansmsandula@any (R midu 0.865 mduilszdans
o r ¢ o 1T W 4
ANFURUTITINY (R) (10D 0,930 4azn15152u AU IANAoUNIAT T IUVDIANNT
1 [ = [ % | s ar o o
2An0Y (SEE) UAUNIAY 242.703 n lansuluvazi@edunudl aAnudunusueauuusians
§ 5 ! 1o a s a
INAUNITN 2 A® Observed = 0.7883 * Estimate,, + 43.357 hiliduilsz@nsnsaaduluss
T oW 1w = '3 [ w d - o
WY (R)) 11 0.867 mdnisz@nianduiusiFany (R) Ay 0.931 uagmilszananig
ANIANAOUNINTTIUVDIANATOANDY (SEE) DANNIAY 241.125 AlanTu MIAHAdWIN 145

9 T o - o o
llﬁﬂQﬂ’J']Hﬁﬂﬂﬂﬁf‘NﬂJf’Nﬂ'11'531]'ImflﬂﬂLLUUﬁl'm?Nllfl‘é’,ﬂ’]ﬁﬂlﬂﬁﬂﬁm'“ﬂﬂllﬂﬁﬂff'li'm 17 udlaq



B

= 3 &fd{ 3 P o as 1 = M A o
Tumsinuluaseiifenldaumsgduuuin 2 dmivdsznumuarinmimiieiuauves
authgmaea

o o o § o = a ' ol
dmsumsswunnsldlss Teninauuazdalnaguau wod msldlss Teminau

=

A = [ s s 9 1 é%‘ d‘. = d‘;lv Py
LLﬂﬁﬁQ‘lJﬂﬂf!llﬂu‘Hﬂﬂﬂluﬁ}ﬁﬁ’!ﬂuﬂ‘ii'l‘]iﬁll’l vlﬂuﬂ WUNIAHATNITN UIUDN 14,642

3/ ' 3 1 y v
a1s1en Tawas aaludosaz 70,64 vpaiuNavda sosaunldun Aunth'lsd Tulen 3,723

a a oo 1 { o o I a a
MmN Tawas Aaflufevaz 17.96 vesuniania nazmsldlse Temindunazdlnagy

' 9 1 U ]
Aulszinnoug WleNmiady 2,363 ans1an lawas Andluiesay 11.40 veanundania

o

TuvaiziRaiuiwans 195z Temihaunazdalnaquanundaiiiuusunauthgaaylda

o Vv
=} @ =1

oA J A 1w = a d v - o
ﬁﬂuﬂ'llll,uﬂﬂﬂ’l'}ﬂﬂ 258 iﬁl'l'ﬂﬂﬂiﬂm@ﬁ ﬂﬂlﬂu‘iﬂﬂﬁ$ 1.24 Y9IWHNAIYIA HONINUY “1mm

a o e A = " 1
Usziliunnugndesvoanissuunmsldlss leainauuas delnngquas woa dianu
1 o = E){ 1 1 o o as
gndnalaesmuazamduszansumh daumdusovas 89.00 uaz 86.21 awdial
o o 1 =) =1 d’i’ = o Al L=}
dmsumsdsznaniwraiinmnieiuauanuuuiiaes wud lud w.e. 2552
a b4 ¥
T dauasndun Suradinmmidenuauveasaauthgmaldaegiady 999,143.97 fiu way
' o 1o w
MMmsveHazay YNy 499,571.99 fu
= 9 4 =y o )
nakamsfn I nsnaglladn deyanwaleaiaiion Landsat-TM ansoiun 1y
a
Tumsdsznumuraimumideiuauvaseauthgmaldalasgaiilss@nsnm Taserdy

¥ o ' o @
ﬂ'J'I'lJff‘JJWU'ﬁ‘J"&’ﬂ'JN%ﬂHﬂﬂ'ISET"I'i'Jﬂﬂ']ﬂﬁu']iJLLﬁ:ﬁ‘ﬁ@yﬁW]fﬂ Greenness UaE NDWI

= w9 4 ar
MuImmssuinnsze lna A0 HTNANT S A — ; e

Tnsdnmn 2553 areile¥e019156n1Snun Ag\&)/(;
]




PITAK CHAILANGKA : ABOVE GROUND BIOMASS ESTIMATION OF
EUCALYPTUS PLANTATION USING REMOTELY SENSED DATA:
CASE STUDY NAKHON RATCHASIMA PROVINCE. THESIS ADVISOR :

ASST. PROF. SUWIT ONGSOMWANG, Dr. rer. Nat. 82 PP.

ABOVE GROUND BIOMASS LANDSAT-TM EUCALYPTUS PLANTATION

NAKHON RATCHASIMA PROVINCE MULTIPLE LINER REGRESSION

The main objectives of the study are: (1) to create a model for estimating
above ground biomass (AGB) for eucalyptus plantation, (2) to generate eucalyptus
plantation map from remotely sensed data and (3) to estimate AGB of Eucalyptus
plantation. In this study, Landsat-TM data acquired in 2009 covers area of Nakhon
Ratchasima province. It was used to classify land use and land cover and to generate
brightness and vegetation indices dataset for AGB for Eucalyptus plantation.

To create a model for predicting AGB of Eucalyptus plantation, multiple
linear regression model was utilized to identify the relationship among AGB from 55
inventory plots and brightness and vegetation indices from Landsat-TM data. It was
found that two equations for estimating AGB of Eucalyptus plantation are (1) AGBgp
=661.011 + 127.288 (Greenness) and (2) AGBgp = 1,113.145 + 78.316 (Greenness) +
2,561.736 (NDWI) with a coefficient of determination (Rz) and standard error of the
estimate (SEE) are 0.718 and 533.011 kg and 0.741 and 515.718 kg respectively.

To validate a predictive model, scatter plot and simple linear regression model
was used to describe the relationship between estimate values and observe values. It

was found that the relationship of Equation 1 was Observed = 0.7594 * Estimate.q +



102.75 with R* of 0.865, R of 0.930 and SEE of 242.703 kg while relationship of
Equation 2 was Observed = 0.7883 * Estimate.q; + 43.357 with R? of 0.867, R of
0.931 and SEE of 241.125 kg. These results show the consistency between estimate
values from model and observe values from 17 inventory plots. In the study, equation
(2) was selected for AGB estimation of Eucalyptus plantation.

For land use and land cover classification, it was discovered that the most
significant land use and land cover type in Nakhon Ratchasima province was
agricultural land covering an area of 14,642 sq. km or 70.64 % of the provincial area.
The second dominant land use and land cover type was forest land accounting for
3,723 sq. km or 17.96 % of the area, and others land use and land cover types covered
an area of 2,363 sq. km or 11.40 % of the area. At the same time eucalyptus plantation
map was generated based on the classified land use and land cover data. It covered
area of 258 sq. km or 1.24% of the area. Furthermore, accuracy assessment of land
use and land cover classification was performed, it was noticed that the overall
accuracy and Kappa hat coefficient of agreement was 89.00 % and was 86.21 %,
respectively.

For estimation AGB from model, it was encountered that total above ground
biomass of Eucalyptus plantation in Nakhon Ratchasima province in 2009 was
999,143.97 tons and carbon sequestration was 499,571.99 ton.

In conclusion, it is vivid that Landsat-TM data can be effectively used for
estimation of AGB for eucalyptus plantation using relationship between forest

inventory data and Greenness index and NDWI.
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Controlling Leaf mesophyll:
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Models Description n R
AGB = 48.8*%(NIR/Red) + 2.3*Age-454*MSAVI-38 Overall 55 0.82
AGB = 111*(NDVIc'""/ (NDVIe'" + 0.35'") Pine 35 0.86
AGB =232.5*(NIR) + 2.7*Age-71 Hardwood 20 0.95

fn: Zheng et al. (2004)

Labrecque, Fournier, Luther and Piercey (2006) ld%1msif3oniion3smssaniumud
W Inwandeyan1iien Landsat-TM fudeyandasdrsnnusnunisaz Tuanveauniz i
Wnaud uauialu 4 guuny 1szneudae (1) Direct Radiometric Relationships (DRR) (2) -
Nearest Neighbors (&-NN) (3) Land Cover Classification (LCC) 482 (4) Biomass from Cluster
Labeling Using Structure and Type (BioCLUST) Tagthainnunaiainasuensidsiidestios
‘ﬁqﬂ (RMSE) tazmond (Bias) 1 1funasilumsalSouiousenieai dnndszuna
wazmiiialdasennutasdism

HAMIANEINU MsdaHuiNIaFINIMIINdoyan 1oy Landsat-TM Tagas
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= A A . A aa =

DRR m31mmmﬂaaum°ﬂqﬂi%um RMSE = 54 1ag Bias = 1 Glummz‘w 15 LCC U
A = . v A ) A 2 9

ANuATIANADUGIgA TagiiA1 RMSE = 76 uag Bias = 42 uaoriaunisila 115l szuna

. o 2 42 " aa . ~ 4 a4 o

mmammwiuwuwmwm WU 15019 BioCLUST 4ANUADIALAADUAING A Tﬂﬂll?ﬂ

RMSE = 41 1ag Bias = -4 @7U35M73 LCC iAn1una1anaougega Iagiia1 RMSE = 79
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E4
Yoyan1 oy Landsat-TM Juegnu 2 Yadendnae anuamsalumsiamigavesdoya

= ~ o 9 a L4 @ v A o AN Yo 1 ax
mam&mmzumﬂﬂum‘i AUATITH Llﬁgﬁgﬂﬂﬂ15ﬁﬂﬁu1ﬂmﬂﬁWaaW‘ﬁWhlﬂ'iUi]'lﬂllﬁﬁgTﬁ 1u
9 Y
v A

= Y= = an .
ﬂﬁﬁﬂ‘H1ﬂiﬂu@ﬁﬂ‘ﬂ1m’ﬂﬂ’)‘ﬁﬂﬁ BioCLUST

v ¥ Y
A13197 2.4 LAAIAIANUAAIAADBULAZAIDAAUDIITNT 4 15 A luszauuasuazarlu

sERUIHA
Methods n Mean RMSE Bias
(plot, pixel) Biomass (t/ha) (t/ha) (t/ha)

Plot values
DRR(lequation) 164(plots) 110 54 1
k-NN, =1 164(plots) 116 59 7
LCC 164(plots) 151 76 42
BioCLUST 164(plots) 93 58 -17

Map values
DRR(lequation) 7,842,964 109 48 20
k-NN, =1 7,842,964 112 54 23
LCC 7,842,964 153 79 64
BioCLUST 7,842,964 93 41 -4

fAn: Labrecque et al. (2006)
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Zheng, Chen, Tian, Ju and Xia (2007) lAiihdoyanimorearniiennudeyasigueaih

U

P4 o o ~ = A .. . = o w AA
1J11%1uﬂ15%ﬂﬂ1!mu‘lﬂu’JﬁGIf’Jﬂ1W6U’ENL11@\1 Liping HaNa Guizhou Uszimau I@]EJ‘H1W]5°HW‘]5

W358 SR, reduced simple ratio (RSR) azaA1 NDVI 11 ldandoyaninarea1niion Landsat 7

Y v
A AAa

Y 1 d’ 9 Y] A % = A
ETM+ suaif laainmsasindalumaauiy de aewiidiunaily (LAD wiadiniwmile
dy a 9 a o o v Jdo o Y '
WUAY (AGB) 1az01g (AGE) n1dlumsansigiinnuduiusdmsulslunisdssnaa
Y
wamnmtenuauveath 4 dszianae ldaudu (chinese fir) 1dau (conifer) i 1unia
1 a 4 qul 4 [ % {
(broadleaf) 11HaY (mix forest) 1A8NITIATIZHAADDEULUTTUADY (WoAAIADAAIMITN

mimgaudmiuthuaazdszinn awamsanasl i luasen 2.5
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v Y 1
m51ah 2.5 punvaumsdmsulFlumsdsznaswadinmvesiuith i Tagsuuazih

4 1lszom
Descriptions Models R’
Overall AGB =43.351 * LAI + 4.443 * AGE — 166.565 0.895
Chinese fir AGB =36.941 * LA+ 197.411 * NDVI — 125.951 0.930
Conifer AGB =55.185 * LAl + 3.862 * AGE —204.038 0.937
Broadleaf AGB =7.238 * AGE — 15.792 0.792
Mixed forest AGB =26.808 * LAI + 15.181 * SR — 60.584 0.931

n: Zheng et al. (2006)

) o v J J '
Iglesias (2007) llg]j‘ﬂ1ﬂ13ﬂ1u3mﬂ1§ﬂﬂlﬂﬂﬂ1ﬁ‘]Jf’)‘l:lllagﬂ'ljﬁxﬂilﬂ”lil]ﬂuel]@qa?ulh

a o @ a @ @ [ J
aaldanndeyamssuinnizes Ina vinutiadszuni dszmalne TasTagiszaen

oy ece

Y v Y
o msswuniuiauthgaraldalundaz ¥ueigandoyaninaienrauiion Landsat-TM 1u
A am 3 J 3 = o 09.1, as o a
3 3UuvY A (1) 35 maximum likelihood (2) TMILUVTIABITUDIY UAL (3) ITMIAUUUMNS
9 o =\ = 1 Y o ) Aa 9 o
nassn wiowihmanlSeuneumanugndesvesmssun uazihwwun ldudiuianm
a v J v g 9 a o 1 3 ~ Y
Ysuamsinmuasueuazanuamisalumstamnmuves ligaadadluuaaz sueigila
Y ) [ o 9 o Y
nndeyauasdisniunudeyannmsininnizes lna
= J [ dy = 1 a % J :JI ad .
HaN3ANET WU MIdmuniuRaIugaaldaluunazdue1glagds Maximum
{ a 3 a o a
likelihood THANYNADI TABsWINNER AnluSooas 83.33 s09aaAe ITMsAUTUNS
Y
=\ a I an o [
n9AsIn Inwgndsslaesiu aatludosay 72.50 wazisnsuuuiiaessueiy Ianugn
Y 9 ~ a & 9 0 AN Yo o as .
avelagsautloonga anilluiooay 60.83 waziwanlasuannmssuunlanedd Maximum
. . 9 o = 1 z ' = = = v
likelihood M 1F U amarImmluudazduorgizran 1 035 U Tasimanniny
4 Y @ 1 4 o w
ATUOUININD 1.68 9.09 15.60 25.62 LA 25.90 AUABLUINLAT ANRIAU LazUNTH TN
14 1 3 (Y LY 1 Jd o w
MivouluuaazFUOYININY 1.68 4.55 5.20 6.41 1Az 5.18 AuABLENUATADL MUAIAY
Srisuwan, Liangrocapart and Nakapakorn (2009) 1@311m1351/523aimuiadininues
Y o a [ @ =) =~ 9 [ a 4
aru Iddnusnaudinialsingys vndeya Landsat-TM Tage1/on1531A512 101509000
1 = A dy a Y ) v 9 = H
FEHINUIDFIMWHoNUAUYDIToYaulaId13990UTDYaA1 N8N Landsat-TM 1AgLI
Y < A Y ' v A v ~ o s &
Voyaeendu 2 NGU AD YAVBYAAIMIALNDUAAULAIVDITOYAAIUNINTIUIU 6 HVUA F9
1 o ] a 1 9 9 1 v AaA Y 1
Tisaunuualugrdudsusagiuanuiou uazgadoyamasiisnisu Usznoudiy m
NDVI, soil adjusted vegetation index (SAVI) azawil Brightness, Greenness 481 Wetness ald

L} v o J
910 Kauth-Thomas Tasseled Cap Transformation Tﬂﬂmﬂ;ﬂ%’agauﬁﬂmmmmﬁuwummu
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HUUA 12 3 5 tag 7 AUTDYANIATINWHTONUAY WNANIIATINUINIY Hazlial R MmN
o w { 4 [ 1] L a
0.207 0.234 0.456 0.584 uaz 0.614 ANA1AY TUVULN LUUA 4 TANUFUNUT IUNANI

= [ a 2 1T W 1 Y 1 v A A 1 = Y o
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< [ o w
DN INUIFoa 191171 0.87 0.90 LA 0.80 MINSIFL

' v o Ay Yo YR Y o ° a e A 9
vinmanuduiusn 1dsu dane ldhuiinmsinnzdanuaaoesFudunnunyg
Q' a [} a [ 1Y 4 1
U (multiple linear regression) JWNIAY Iﬂﬂ@1ﬂﬂﬁmu¢1§1uﬂlﬂdﬂ’JnJﬁiJWM‘ﬁizﬁ’JNiJ’m
= 1T v A d‘d [ v 4 = 9 1 = d‘ Yo
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a I'd
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1 2 £ AN Yo Y 9 ' .
~ 1777 ™, Taglia1 R* = 0.91 Fawad lasulnnnugndeannneun1suuy Polynomial
o 1 = ~ Yo a 9 [ @ v 1 =
uag WaIaININN lasuanaumaaudu ldmanuduiusduaulradinnvesuas
1 1 [ @ J { 1w o 1 H
naaov 12 uas wu Manduiusn laminy 0.78 WisushamulazInwi la lduszuin
1 a 4
alsuanisueu
Gasparri, Parmuchi, Bono, Karszenbaumc¢ and Montenegro (2010) Tdininene
= 1 9 1 =S A dy a
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@ 4 1 9 a
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v A A A Y 9 A v = 1 a 4
WITU 3 A¥U AD NDVI SAVI 1lag NDMI Vlllﬂi]TﬂéllﬂiJ“ﬁVI‘]JuVlﬂolu 5 929981 TUMSAATIZH
4
v @ d 1w a A v o d a 4 [
ﬁﬁﬁilwu‘ﬁel%}ﬂTﬁNﬂigﬁﬂﬁﬁﬁﬁiJWLl‘ﬁsUEN Spearman azmsanszvoanesuuuituaeuly
a 9 A o oA o A ) o 9 ' 9) A 9y
gﬂmmmumq LW@ﬂﬂLﬁﬂﬂ@]’JL!ﬂﬁ‘VIL‘VilJTZﬁilﬁ'TﬁiU‘UﬂlJuﬁﬂTﬂ”lﬁﬁzﬂﬂuﬂﬁullﬁ'\i"ll’t’)\isll’l’)lluﬁ
= o d o o v A o a d Y Y Y
ANAUNYUIIUIU 6 UUUA ﬁ?ﬁiﬂ%ﬂﬂ“ﬁuwsﬂwﬁiﬂl‘ﬂ1fﬂi'JLﬂiW%‘I’TLL‘U‘ULﬁuﬂﬁﬂllaglﬁuIﬂﬂ
o a v o J 1 aa T W a = v o
W%)’EHJ'VI']ﬂTﬁ°]J§$Llluﬂ’ﬂﬂﬁuwu‘ﬁﬁﬂﬂﬂWﬁﬂﬁﬂﬂﬁ@U F (F-test) maulseansanaunus R
1 a o [ ] a = v o o’/’ )
ANNUAANAA (S) I,L'ﬁ31/]'1fnﬁﬂﬂLﬁ@ﬂz‘llll,‘U‘]Jﬁilﬂ?ﬁﬂ?ﬂﬂ?ﬁwﬂﬁgﬁﬂ‘ﬁﬁﬁﬁmwu‘ﬁ AMNMUUUN

aumsn 1asuiin131nI1eH Reduced Major Axis (RMA)
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9 v 9 1 9

HAMIANET WU aunsnangad iudoyaninsazRounauLaIRD AMDUR 7

k)

a A o

1" o v Jd 1w { {
Taelignuvaumssazardulsz@nTanduiussiny 0.581 As aunsh 1 Tuaisiei 2.6

9 o Y [

A A A1 oo A A =
UAagauNIINeg q@ﬁ1ﬁ§ﬂ‘]§ﬂ%ﬂ§gﬁﬂ%uw%w53mﬂﬂ ANMAYU NDVI A9 auN1in4gd 936 Glu

A =)

©

A Y A A o a L4 A o Y '
ATTNNN 2.6 Nﬁﬂ‘kﬂulﬂm’é]ﬂﬂhﬂ1iﬂ 4 YINMNTAAITIEH RMA Lwauﬂﬂhﬂizmmmma

U

Y
P Yo A

FIMWHUDNUAY HAGWIN 1A5UAD AGB = —320.72 + 707.46 * NDVI laglia1duilszans

avduRusInIAY 0.61

a A o v v A A o 9 o Ha ¢ a
N1919N 2.6 21]LL‘U‘U?{NﬂTi“VI“W@lu11@ﬂ1ﬂﬂlﬂuﬁm%ﬂﬂﬁuﬂﬂﬂl@uﬁaﬂWﬂLLﬂaﬁﬁ']ﬁ'Jﬁ]Vl'JlﬂiW%‘ﬂl“ﬁi

iduasaay igaduasa

Model R S F P
1.AGB =214.07 - 20.36 B7 0.581  18.1 6.63  0.023
2.AGB = 222.52 — 37.50 B3 0.560 183 595 0.030
3.AGB =254.01 — 12.28 B5 0436 199 3.06  0.104
4.AGB = -211.65 + 470.26 NDVI 0636  17.1 8.83  0.011
5.AGB =-2,423 + 7,000 NDVI - 4,810 NDVI’ 0.663 172 472 0.030
6.AGB=3.79¢""" 0.613 173 786  0.014
7.AGB = 232.16 + 320.69 In NDVI 0.640  17.0 9.01  0.010
8.AGB = 51.97 + 357.85 NDMI 0.533 187 517 0.041
9.AGB = -35.95 + 1,507 NDMI — 3,547 NDMI’ 0.564  19.0 2.80  0.100
10.AGB =59.84 ¢ """ 0.504 189 442 0.055
11.AGB = 57.41 In NDMI 0.549 185 562 0.034

fAn: Gasparri et al. (2010)
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TM3
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quare root ( ) Sqrt T
Vegetation index T TMY
TNDVI Sart [<TM4 - TM3> +0 5]
T \tma+Tm3) ™
Brichfness 0.2909TM1 + 0.2493TM2 + 0.4806TM3 +
& 0.5568TM4 + 0.4438TM5 + 0.1706TM7
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0.7221TM4 + 0.0733TM5 + 0.1648TM?7
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ARVI rT
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RB = TM3 — (TM1 — TM3)

73N dauladain ERDAS, Inc. (2010) tag Jensen (2007)
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o) 1 X1,1 Xl,z X1,3 Xl,i X1+
= =
2
5 ‘5 2 Xo Xoa Xos Xy 2+
172}
s £
2 4 3 XS,I X3,2 X3,3 X3,i X3+
g =
é © i Xz‘,l Xi,2 Xi,3 Xi, i Xi+

Column total X, X, X, X, N

1301: Jensen (2005)
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ANFUNMSAATIEHOAD ULV VT UABOY Tﬂamwuﬂclwmmammwmuawuﬂuﬁummu1J1g
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AFUUDINYWI T (Greenness) mjﬂmuﬂizﬁmmsmﬁuﬁlmmwn RY) MNU 0.718 A1aU
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ﬂsxamﬁﬁwﬁuwummwu (R) tmnu 0.847 uazmsﬂsw1mmmﬂmﬂmﬁaumm;@mmm
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o

Wetness, NDWI) flimdulsea@nsmsdadulufany ®R) w1 0741 midulszdns
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o @ Jd a 1w 4
ANFURUTITINY (R) (10D 0.861  1azn1515zunNANIANA0ULIATFIUYDITUNT
0A09Y (SEE) NAUMIAY 515.718 A lans
A o = = 1w a o v A a 2 £ 9 a
wemmsnfSeumeumdulseansmsaadulaganyg R Faldlunisesue
v o 1 @ v a 1A v o Jdo 9 ~
ANUFUIUTIzHINA M) snunualsaase NaNuFuiusnuuIndoaiieala uaznis
4 ;g VoA
UszanunnuamanaouesgIuvesaumMnanes Fuilumnlswendennuulsdiiuves
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mmsdszunaiuanaisldonnaiaginiasse woa aunish 2 agldamnanigunsi 1
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(M131399 4.2) Ay Tumsanyiasail Judenlsuuuiiaesaunisn 2 Tunmsisznaaiuia
= A dy a a [ [ [ = = a 4
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Y

~ 1 aa A o ' Aa
M990 4.1 aaamaaanuguveulasdrisnaiuthgaal

v

aaa1udu 72 wlag

ANITDA
Uszinndoya Md1ga Agaga Ande ADeuNATTIY
BIOMASS 260.963 4,631.244 1,844.8116 958.315996
Band 1 59 73 65.44 2.742
Band 2 24 34 28.74 1.792
Band 3 21 39 28.72 3.806
Band 4 50 85 68.21 6.842
Band 5 40 111 67.61 14.842
Band 7 12 59 26.94 9.487
NDVI 0.267 0.592 0.40595 0.074432
IR/R 1.73 3.905 2.42205 0.455615
Square root (IR/R) 1.315 1.976 1.54982 0.142773
Vegetation Index 23 61 39.49 8.367
TNDVI 0.876 1.045 0.95102 0.039121
Brightness 95.84 142.528 112.58653 10.065063
Greenness -2.583 27.122 9.84801 6.571835
Wetness —42.69 17.299 —6.03668 12.616829
NDWI -0.241 0.344 0.01314 0.134794
PVI 35.755 69.215 51.89824 6.717264
SAVI 0.399 0.884 0.60579 0.111144
ARVI 0.659 1.914 1.29078 0.224223

Y a L4
ﬁiﬂ: MNAANITUAIICU
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M5197 4.2 HANTAATIZHANNITOADOINHUITUFUTEHINAWIBTINNH o NUAUNY

Joyan iAoy
mieiatlunlansu
JUnuvTNNg R R’ SEE
1.LAGB,, = 661.011 + 127.288(Greenness) 0.847 0.718 533.011
2.AGB,, = 1,113.145 + 78.316 (Greenness) 0.861  0.741  515.718

+2,561.736(NDWI)

fan: ‘Nﬂﬂﬁﬂﬁalﬂﬁ%ﬁ
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(15197 4.3) HI0 1 ININADAAIGA WA UTUAZ TN 1ZHNT0ADRUITUTUATINU DY
o5 UeANUFUNUTIEHI19A 1 T2 aazamIdUnan1sa WU ANNFUNUT V04
1 d' =1 o v o a =\ [ [ LY 4 d'
Mszuannaumzduuun 1 Ianuduius lunamufginunuadunanisal (0
Al W a 4 v Aa a 2 1w Y a 4 o v Jda
4.7) Tasiiaduiszansmsaaanlarany (R iy 0.865 Arduilseansandunusisany
(R) 1111 0.930 1azn1315zuaaunaIanaounInT§IuUeddun150an08 (SEE) U
LY a [ [ 1 1Y 1y 4 [
N 242.703 Alansy Tuvazi@edrnu wud anuduiusvesnlszanannaunsgluuy
d' = @ o o a =3 Y] [ LY 4 d‘ A W a 4
N2 UANUFUWUT IUNAMUAeINUALMTUAANITA (DINN 4.8) Taslamdulszansms
v A a LY 1 [} a 4 (Y] [y} J a 1T @
aadaulurany (R ity 0.867 mMaulsz@nsarduiusidany (R) M190 0.931 uagns
UTzUIUANMUADIAAAOUNIATFIUVOIANNITDAN0Y (SEE) WA UNINY 241.125 A laniy

{ a 4 a J
(@]”IiNﬁ 4.4) i”lflaxlaEJﬂ“]Ji’Nﬂ1i’Jl,ﬂi131’1f]ﬂﬂ’EJEJLG]NLEST)HG]SQLL']J']N"IEJLLET@QVPJMLUﬂ"IﬂW‘L!’Jﬂ fl



q' =i =1 1 = A dy a a o 1 = dl Y
M1319N 4.3 Wm'ﬂiﬂl}mﬂl}Wﬂﬂ”lll’m‘lf’m"lwmuﬂwuﬂufﬂﬁﬂiJﬂ"IiJ’Jﬂ“H’Jﬂ”IWVI"lﬂ%”Iﬂﬁllﬂﬁ
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2 31l
ﬁmfm%amwmﬁaﬁyuﬁu( kg/400 m’)
wlasdi uilasdrsnn aumsdi 1 HAA aunsii2  mae
1 1,011 1,248 237 1,013 2
2 1,472 1,637 165 1,935 463
3 1,579 2,253 674 2,147 568
4 1,922 1,902 20 1,897 25
5 2,181 2,104 77 2,073 ~108
6 1,670 2,246 576 2,145 475
7 2,768 3,567 799 3,557 789
8 1,241 1,135 106 1,186 -55
9 261 414 153 568 307
10 940 1,470 530 1,203 263
11 457 455 ) 540 83
12 1311 1,329 18 1,426 115
13 516 577 61 754 238
14 994 1,644 650 1,644 650
15 1,410 2,000 590 2,092 682
16 1,604 2,117 513 2,172 568
17 1,777 2,038 261 2,036 259
Aunde (Mean) 295.41 310.24
Agaga (Maximum) 799 789
Mdga (Minimum) -106 -108
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TumsswunuuutnuguadaldnssuiTuuy maximum  likelihood Tun1s

9 1

o Y saa o v A dy A o 1 Y v =
UM ¥l s Tesunau agiimsaaaennunaeg i udayanIng1ga1na1ney

U

o 4 1 4
Landsat-TM Tﬂauﬁagamwaaﬂﬂﬁ WIATITIU 1:4,000 UDINTENTIUNHATUASTHNTUUN

Y o tﬂy A o ' o Sldy A o 1 = "y 1
Gl“]f‘ﬂ‘i%ﬂ’E)‘lJGI,uﬂTiﬂﬂ’iuﬂ‘lNuﬂﬁ'J@ElN IﬂEJﬂTI’iuﬂGh’iWu‘lﬂ@]’J@ﬂNNﬂluTﬂhllluﬂﬁlﬂ’N 6,250

s a a

4 S o 1
M51was (10 yan ) e ldludunuvesnazilszinnmsldse Toeminaunaz dalnagu
a 09/1 o dy d' [ 1 d‘ Y a . 9 [ Y o o dy d'
au ﬁ’JiJVNlHWMVI@’J@EJNVIllﬂ%?ﬂmﬂim isodata M1 1HIUTINAU LASHMIHUATIUIUNUN

LY L] 1 9 o’d‘t: Q‘ a " 9 1 &y d’ [ ]
mafmsumumz‘ﬂszmmms“lﬁmJizTwu‘nﬂuuazmﬂﬂﬂqmu“luu@ﬂmw 10 WUNAIDYI

9 1

o 9 saa 2 a
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~

dy A4 T aA ' Aa (v dy Ao [ 2 a g dy
(6) NUNDUY IﬂﬂW‘]J'J'] 3J°INLH/]ﬁ'J‘L!‘]J']§uJﬂ'la‘]J@ﬁﬂﬁ$ﬂﬁlﬂcluwu°l/l%\1ﬁﬁﬂuﬂii'lsﬁﬁlﬂ Al uite

A 1w A A I Y dy Ao @ = A
MNNY 258 A5, NI, TR UIEAY 1.24 VOINUNIIHIAUATIIFTN weraelunsan 4.5

A
HagNINN 4.9

a

v o &~ A a
M319h 4.5 vamsuunms 19ilse Tesinaunazdalnaquanil w.e. 2552

szinnms 195z Teaninau 2 4 )

. R WU (A5.03.) $ouaz

wazda/naquau

L A A v
nunguruLaz delgnaiig 870 4.20
WNUNAYATNTTY 14,642 70.64
Wuinth'lsl 3,723 17.96
da’ d’ 1 =) (%3
wuneuhgmalda 258 1.24
Wuiurain 385 1.86
T
WunouY 850 4.10
FINNUNNIVUA 20,728 100
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432  wanmsUszdiunugnABIveIMISMUN
a o PPN A
Tumsiszitiuanugndesveswanmsiwunnmsldlss Teminaunazdsnaqu
k4
au Tudl w.a. 2552 M ugadednlumsasivdeunnugndonianug 600 99 agnsdy
Y 1
1919819V stratified random sampling 1¥nsznremudadiuvesiuiiuaazlszinn g
A
naalunni 4.10
a Y ° 9 PPN A Aa
Hamsilsziunnugndesveamsdunmsllse Texinaunazdalnaguau
Tud) we. 2552 Wu1 AIAWYNABATABSIY (overall accuracy) HAUMIAUSDEAZ 89 HAZAT
[ a I~ " v Y B 1 U 9 A Yo [} 4
dulszansunih Hawmduiesas 8621 Fanud Annugndei dsvegluinmaigs
[ A 1 9 1T @ a Q‘f v 9
NE1IAD AINNYNADIIABIIN (overall accuracy) taziazmauilssaniunliuinniiosay
80 (Congalton and Green, 1999) LAZAIINYNADIVBINHAR (producer’s accuracy) HAUMIAY
$o0nz 96.49 HAYAUYNADIVOIYIF9IU (user’s accuracy) HAWNINY Fosay 73.33 uaziian

[} a Q'{ 1 a % = LK% Y cu =) d'
duilszansunlihvesauthgaalda uaunnu Sesaz 95.99 A118azEAIUNTINN 4.6

UNUNLAASET LAY

QAARASIARDLANNDNGDY
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m'wﬁ 4.10 ﬂ'l‘WLL?f@Nﬂ'liﬂ§$Fl]'l‘(’lﬂlf]\‘li]ﬂﬁclﬂfcluﬂ'li@i?ﬂﬁ’f]llﬂ')'lllgﬂﬁﬂﬂ
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Y . A 7 A
M1 4.6 Mmsnanuamandeulumssziiuanugnasavesms 191z Teminaunaz dalnaqu

'
a o

AUN

Taanmasuundl w.ea. 2552

Reference Data

4

J

J v J

v
=

fufiguaunezdalgn  fiufiowasnssy wuidh fiuiteruth IR fufioun 39
GERN ganaldd wdarih
ﬁuﬁ&qwuuaz?ﬁﬂgm%’n 76 3 - - 1 - 80
fufinuasnssy 1 179 3 1 1 3 188
it 3 - 98 - - 1 102
§ authgaalda - 19 1 55 - - 75
-,g fuumaah - 5 1 1 68 1 79
9; e 1 3 13 - 4 58 79
5 EIRLY 81 209 116 57 74 63 600
ANUYNABI AT = 89% mdulszandunth = 86.21%
Producer’s accuracy User’s accuracy
ﬁuﬁﬁquﬁvuuaxéqﬂgﬂﬁ%q = (76/81)x 100 = 93.83% ﬁuﬁﬁqwuuazéaﬂqﬂa?w = (76/80) x 100 = 95.00%
‘Iﬁuﬁlﬂﬂ@]ﬁﬂiﬁw = (179/209) x 100 = 85.65% ‘ﬁuﬁlﬂ‘]ﬁﬁiﬂiiu = (179/188) x 100 = 95.21%
Vd\:‘uﬁﬂW = (98/116) x 100 = 84.48% “Iﬁuﬁ = (98/102) x 100 = 96.08%
authgaaide = (55/57)x 100 = 96.49% authgaaida = (55/75)x 100 = 7333%
fuftunaai = (68/74)x 100 = 91.89% fuftunaani = (68/79)x 100 = 86.08%
ﬁuﬁ"éuq = (58/63) x 100 = 92.06% ﬁuﬁ'%u@] = (58/79) x 100 = 73.42%

4
mdulszansuntvesauhemallda =

a L4
ﬁiﬂ: MNAANIIUAIICU
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433 wamsiszmnamunaiimwrienuauvesaauthgamalda
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Y Y
VUADUMIAUTUNUNAD 3 VUADU aaae 11/l
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v

v 9 )=} 49) ~ v A
(1) Waﬂ13ﬁﬂﬂ‘ﬂi’)ﬁsljﬁﬂTWinﬂﬂTJWIEJlJ9]111EUQULﬂl@]ﬂJ@QWUWﬁ’JHﬂTQﬂTaﬂ@]ﬁVI
Yo o 9 PPN A A a H a =
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LANDSAT DATA EXTRACTION
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DBH Avg.
No. | Plot X Y Density | Spacing Biomass
Min | Max | High
1 1 181456 | 1647937 12x7 1.5x3 | 3.87 | 9.87 9.33 888.27
2 13 | 213281 | 1663112 11x7 2x3 3.50 | 6.05 5.72 337.49
3 15 | 233028 | 1670288 13x10 2x3 286 | 9.39 7.00 751.44
4 24 | 239779 | 1684114 13x8 1.5x3 | 2.22 | 7.80 7.63 656.51
5 25 | 261306 | 1694511 14x8 1.5x2.5 | 1.59 | 7.96 7.68 591.85
6 28 | 189380 | 1631588 10x10 2x2 3.82 | 7.64 9.46 899.88
7 29 | 191507 | 1630359 11x11 2x2 850 | 9.39 | 12.18 | 1,740.98
8 30 | 190932 | 1635188 10x9 2x2.5 | 477 | 8.28 8.75 900.72
9 35 | 207356 | 1641560 11x7 2x3 4.61 | 13.21 | 13.25 | 2,066.58
10 | 36 | 209530 | 1640688 12x7 2x3 6.68 | 12.10 | 11.92 | 2,390.60
11 38 | 205804 | 1647165 11x7 2x3 445 | 13.05 | 12.06 | 1,918.98
12 | 42 | 182957 | 1613691 11x9 2x2.5 | 270 | 9.71 9.41 772.91
13 | 43 | 187682 | 1613717 14x9 1.5x2.5 | 445 | 9.87 | 10.58 | 1,884.78
14 | 44 | 187583 | 1613613 14x9 1.5x2.5 | 2.86 | 11.62 | 13.44 | 2,693.77
15 | 46 | 234509 | 1681656 12x8 2x2.5 | 5.57 | 10.82 | 11.32 | 1,983.30
16 | 50 | 235753 | 1681188 12x7 2x3 449 | 11.62 | 11.43 | 1,815.85
17 | 54 | 237354 | 1680489 12x7 2x3 6.05 | 12.42 | 13.32 | 2,690.15
18 | 56 | 237932 | 1681059 12x7 2x3 4.14 | 13.30 | 13.62 | 2,769.18
19 | 57 | 239382 | 1680610 14x7 1.5x3 | 4.77 | 1098 | 11.48 | 2,011.49
20 | 67 | 190461 | 1632361 10x7 2x3 7.00 | 12.42 | 13.42 | 2,196.59
21 68 | 203985 | 1646611 11x7 2x3 3.66 | 12.57 | 11.92 | 1,709.56
22 | 69 | 204479 | 1646739 11x7 2x3 6.68 | 15.60 | 15.33 | 2,865.24
23 | 70 | 186034 | 1612680 11x9 2x2 2.86 | 10.82 | 10.35 | 1,079.79
24 | 72 | 236205 | 1679013 12x8 2x3 3.87 | 11.14 | 11.02 | 2,014.19
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DBH Avg.
No. | Plot X Y Density | Spacing Biomass
Min | Max | High
25 | 74 | 233058 | 1677816 11x8 2x3 2.86 | 11.14 | 12.35 | 2,506.30
26 | 75 | 234281 | 1677588 11x7 2x3 6.68 | 15.12 | 12.28 | 2,463.41
27 | 76 | 234357 | 1680911 10x7 2x3 6.84 | 12.89 | 14.17 | 3,256.92
28 | 77 | 235357 | 1681585 12x7 2x3 2.86 | 14.40 | 10.09 | 1,263.02
29 | 79 | 236181 | 1680510 12x7 2x3 2.70 | 11.78 | 12.02 | 1,713.40
30 | 81 | 239102 | 1680681 13x8 1.5x2.5 | 429 | 12.89 | 11.71 | 2,065.97
31 | 82 | 238800 | 1680355 12x7 2x3 4.77 | 10.19 | 11.82 | 2,180.45
32 | 85 | 240705 | 1683366 11x7 2x3 445 | 11.62 | 13.12 | 2,894.79
33 | 86 | 256506 | 1693962 10x7 2x3 5.57 | 13.37 | 11.75 | 1,778.77
34 | 88 | 260911 | 1693607 11x7 2x3 222 | 12.73 | 14.78 | 2,600.45
35 | 89 | 261149 | 1694118 15x7 1.5x3 3.18 | 12.73 | 10.52 | 1,613.79
36 | 90 | 263402 | 1695561 11x7 2x3 2.70 | 12.89 | 13.72 | 1,925.94
37 | 91 | 190605 | 1641389 11x7 2x3.5 3.66 | 1242 | 15.44 | 2,607.61
38 | 94 | 206056 | 1646539 11x7 2x3 6.68 | 1337 | 14.85 | 2,961.59
39 | 96 | 215706 | 1663467 10x7 2x3 4.14 | 16.87 | 17.65 | 3,886.66
40 | 97 | 236103 | 1678944 10x7 2x3 7.48 | 15.12 | 17.38 | 3,969.61
41 | 98 | 235159 | 1678638 12x7 2x3 5.09 | 1544 | 12.85 | 2,380.54
42 | 99 | 237477 | 1680418 12X7 2X3 6.84 | 11.62 | 15.73 | 4,631.24
43 | 100 | 237279 | 1680588 12X7 2X3 541 | 15.44 | 1520 | 3,439.84
44 | 101 | 237253 | 1680833 12X7 2X3 6.68 | 14.49 | 13.71 | 3,041.37
45 | 102 | 239760 | 1679316 10X7 2X3 6.68 | 13.05 | 14.34 | 2,930.84
46 | 103 | 241831 | 1680992 12X7 2X3 429 | 13.05 | 12.82 | 2,424.34
47 | 108 | 187831 | 1613664 7X7 3X3 3.02 | 11.78 | 17.73 | 3,099.95
48 | 110 | 201384 | 1643991 11x8 2x3 2.07 | 1496 | 7.65 456.75
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DBH Avg.
No. | Plot X Y Density | Spacing Biomass
Min | Max | High
49 | 111 | 203827 | 1646764 11x7 2x3 2.07 | 557 7.39 | 511.81
50 | 113 | 234583 | 1681165 12x7 12x7 1.59 | 9.55 7.55 554.16
51 | 116 | 235682 | 1681589 14x7 2x3 191 | 7.00 1.50 | 333.22
52 | 123 | 244233 | 1681659 12x7 2x3 1.59 | 5.73 8.93 | 1,037.17
53 | 124 | 208138 | 1641745 8x7 3x3 222 | 875 | 13.90 | 1,564.00
54 | 125 | 202056 | 1646760 8x8 3x3 3.50 | 9.71 | 11.98 | 1,390.21
55 | 128 | 234634 | 1680788 14x8 1.5x3 2.54 | 10.50 | 13.17 | 2,596.63
56 | 129 | 240006 | 1679763 10x7 2x3 222 | 843 | 10.79 | 1,011.01
57 | 133 | 202232 | 1643837 7x8 3x3 222 | 636 | 12.52 | 1,472.46
58 | 134 | 203726 | 1643484 8x7 3x3 2770 | 11.78 | 12.76 | 1,579.09
59 | 135 | 208479 | 1640667 8x10 2x3 334 | 1098 | 11.84 | 1,922.20
60 | 136 | 202729 | 1646557 8x8 3x3 3.18 | 10.50 | 13.58 | 2,181.30
61 | 137 | 204534 | 1646916 7x8 3x3 2.86 | 11.62 | 12.66 | 1,670.23
62 | 139 | 237006 | 1681437 10x7 2x3 0.49 | 10.03 | 14.11 | 2,767.80
63 | 142 | 202227 | 1643261 7x7 3x3 3.66 | 14.80 | 11.89 | 1,240.77
64 | 146 | 189280 | 1630882 7x7 2.5x3 4.14 | 1146 | 7.27 | 260.96
65 | 148 | 205938 | 1646817 8x7 2.5x3 1.59 | 891 8.55 | 940.21
66 | 149 | 179355 | 1622141 8x8 3x3 222 | 891 7.10 | 457.05
67 | 153 | 188657 | 1632041 10x6 2x4 1.59 | 812 | 12.34 | 1,311.05
68 | 155 | 191130 | 1643539 8x8 3x3 3.18 | 10.50 | 7.79 | 515.73
69 | 156 | 208784 | 1640144 7x8 3x3 2.54 | 891 8.95 | 994.49
70 | 160 | 217580 | 1662290 7x7 3x3 222 | 9.87 | 11.98 | 1,410.32
71 | 162 | 205763 | 1643669 8x8 2.5x3 3.02 | 10.35 | 15.45 | 1,604.35
72 | 164 | 217561 | 1663011 8x7 3x3.5 254 | 13.85 | 11.44 | 1,776.60
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Ave. DBH =3.5 cm
Ave. Height = 1.50m

Ave.No of trees/plot = 98

Ave. DBH =5 cm
Ave. Height =5.72 m

Ave.No of trees/plot =77
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Ave. DBH = 8.5 cm
Ave. Height = 10.58 m

Ave.No of trees/plot = 126

Ave. DBH = 10 cm
Ave. Height = 13.44 m

Ave.No of trees/plot = 126

M v-4 gmatdaergilseum 2-39)



Ave. DBH =11.25 cm
Ave. Height =17.73 m

Ave.No of trees/plot = 64
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Ave.DBH=11.32 cm
Ave. Height = 13.72 m

Ave.No of trees/plot = 90

MW v-7 ganaildaaeilass 2-3 N

Ave. DBH =10.21 cm
Ave. Height = 12.85 m

Ave.No of trees/plot = 130
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Regression
Variables Entered/Removed”
Vansbles Vanables
Model Entered Remowved Method
1 Stepwise [Crtena: Probability-of-Fto-enter<= 050,
Greenness
Probabilty-of-F-to-remowve == . 100).
2 Stepwise [Crterna: Probability-of-F4o-enter<= 050,
MO
Probability-ofF-to-remove == . 100).

8. Dependent Varable: BIOMASS

Model Summary

Adjusted R Std. Emorofthe

NMadel R R Square Squarne Estimate
1 247" 718 L3 533.0112086
2 261" THM T3 515 717836

8. Predictors: (Constanf), Greenness

b. Predictors: (Constanf), Greenness, NDWI

ANOVA
Model Sumof Squares of Mean Squars F Sig.
1 Regression 38361141.145 1| 238361141.146 | 135.026 .0oo®
Residual 16057350.124 53 284100.546
Total 53418401.270 b4
2 Regression 39588317.176 2| 19794158.588 T4.424 Jooo*
Residual 13830174.004 52 265964.886
Total 53418401.270 54
8. Predictors: (Constanf), Greenness
b. Predictors: {Constanf), Greenness, NDWI
c. Dependent\Varisble: BIOMASS
Coefficients”
Standardized
Unstandardized Coefficients Coefficients
Maodel B Std. Emor Beats t Sig. Beta
1 (Constant) 661.011 135.423 4.881 .00
Greenness 127.288 10.954 B4T 11.620 .00D
2 (Constant) 1113.145 247.928 4.480 .00o
Greenness T8.316 25.142 A21 1115 003
MDA 2561.736 1192 585 360 2.148 036
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Regression

Variables Entered/Removed”

Varables Wanables
Maodel Entered Removed Method
1 Estimate,," . | Enter

8. Allrequested varnables entered.

b. Dependent Vanable: Observed

Model Summary

Adjusted R Std. Emorof the
Maodel R R Square Square Estimate

1 930" 865 856 242703

8. Predictors: (Constant), Estimate,,

ANOVA®
Model Sumof Squares df Mean Square F Sig.
1 Regression 5665570205 T 5665570206 B6.182 .0oo®
Residus BBIST1.67T 15 52904778
Total 6548141.882 16
8. Prediciors: (Constant), Estimate.,
b. Dependent Vanable: Observed
Coefficients”
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Emor Bata t Sig.
1 [Constant) 102.747 141.032 .729 478
Estimaiz,, 759 077 830 5.807 .000

5. Dependent Vanable: Observed

v Y
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Regression

Variables Entered/Removed”

WVanables Vanables
Model Enterad Removed Method
1 Estimate,." . | Enter

g. Allrequested vanables enterad.

b. Dependent Vanable: Observed

Model Summary”

Adjusted R Std. Emorofthe
Model R R Square Square Estimate

1 a31" BE6T 858 241.125

8. Predictors: (Constanfy, Estimate, .
b. Dependent Varsble: Observed

ANOVA®
Model Sumof Squares) df Mean Square F Sig.
1 Reagraszsion B&TTD20.762 1 BETTO20.762 BT.542 .0oo®
Residual 872121121 15 BE141.408
Total 6549141882 18
8. Predictors: (Constanfy, Estimete, .
b. Dependent Vanable: Observed
Coefficients™
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Emor Beta t Sig.
1 Constant) 43387 145 481 288 |
Estimate, .TEE .080 831 B.881 .0oa

8. Dependant Varsble: Observed
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