]

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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