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Abstract

This study investigates the aboveground biomass carbon sequestration in rubber plantations located in
the upper northeastern, eastern, and southern regions of Thailand. The objective is to assess the amount of
carbon sequestered in aboveground biomass using geoinformatics and LiDAR technologies, in order to analyze
and compare the carbon sequestration potential of rubber plantations.

The results reveal that the carbon sequestration levels across the studied areas differ significantly (p <
0.05). Among immature rubber plantations (pre-tapping stage), Surat Thani Province recorded the highest
average carbon sequestration, whereas among mature plantations (post-tapping stage), Chanthaburi Province
showed the highest average. When comparing survey methods, the Terrestrial Laser Scanning (TLS) technology
exhibited lower Mean Absolute Percentage Error (MAPE) values compared to traditional methods—2.06% and
2.66% for pre-tapping and post-tapping stages, respectively. Additionally, the Relative Root Mean Square Error
(RRMSE) was 2.57% and 3.30%, respectively, indicating that TLS provides higher accuracy in measuring the
diameter of rubber trees, particularly in the pre-tapping stage. However, limitations were noted in cases where
tree trunks were irregular or leaning, leading to incomplete data collection around the stems.

In conclusion, Terrestrial Laser Scanning (TLS) is an efficient technique that reduces survey time and is
suitable for assessing carbon sequestration potential over large areas. Nonetheless, integrating TLS with
traditional methods is recommended in certain cases to enhance data accuracy. Further development of
techniques or algorithms is also necessary to improve analysis accuracy in areas with complex tree trunk
structures.

Keywords: Rubber Tree / Carbon Sequestration / Lidar Technology / Biomass / Greenhouse Gases
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Tu (W) W, = 0.0056 (DBH?H)®**% AUN5N 3

1ATINNNURUNIAUA (W) Wy = 0.0798 (DBH?H)*®™ aunsh a



Fos “udiuadrmansenuiiieidsunlaslan (Real World Impact)”

a o a o & & 4
ﬂﬁiUib“QN’nﬂﬂ’]ii&’ﬂ‘U‘U"Iﬂ NTNAUIBYBIEUY (ATIN 1)

P | a
EN Sustainable Development National Conference AN 5 UQUIBY W.A. 2568
(ENSD Conference) a ANZRWIRAINLATNSWENNSAERS NI INeNduNing

AuNsaAuIMINASUBUERANLarn1sUaasASUaLluLUasRag 1A uNANY) tneluaunisi 5-6
Capc = E Cag,i auns7 5
i=1

Cupe Ao Usinaumsiniiuaniusumileuuvismavedasinis (fuasusulaesnlesnifieumised)

44 A r
Caggi = sz X CF X ” X 2 AUNITN 6

CF fio dndruvsunanisvenluiield lunquensnsndesazvenivtinuiaviniu 47

4.4 Wisuidisudnenwmsiniiuaniveuasauvasiueanisitu 3 giniavesszandlng

AudunsihAvnaduRugudnaiiesen (DBH) uag ANEUEIAUENINITT (H) AFannsindaeisnai
uay 91ngUnsal TLS (Terrestrial Laser Scanning) Tudnsnafanminilofiuiuresiusnsnsluuasiosay q
(M) Tneefaaunisuealawss wazihaiiladaszinanuduius iemanuuduglunismusunaaiueuasay
sawmalulad TLS

4.5 Iaviunuilaseairanuniasugrsnimuuuaiudflununfne Tnglddayaan LIDAR iaai1aunuil
Tnseadgauensnniauadengs

5. nan1sAnyILazaAUTENE

5.1 Madaauazulasiiegsusennluiuiisomiaes Sminduny uasiwiagaugied

nsdmauaraUasiogiaueensluiui 3 S luutesamiadudasihetismusamnadnau 6
was ulsdundudeudanianiiens 3 wasasndadandantnens 3 was Tnsudazuasiifufivunn 40xa0 wes 39
waseganguengensmaneudaniandenduiiuifomiaes Swiadumg wesdmingaugiond Ssmuduls
\de 81 du, 80 #u uaw 74 du Mgy waswhednguengenansmdalaniaviesluiuiitmiaes S
Funy3 wazdmingsugiond TSunuduliinde 74 fu, 83 fu ez 72 du muddiu Tnsdmingsugfsniidaade
ﬁummLﬁummuéﬂa'mJ'eNﬁumawwswﬂa'umEJsJNW']iwﬂ'auﬁmﬂ%wﬂwmwmﬁy’mmLmaa@hasimnﬂﬁaﬂ Hyumadu
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g rmdadaniavihensvesiianuulasiietneunniian fruaduriuguinainaie 21.96 wuRuns s99a50
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5.2 mafinifiuarsusuluwasiegssunansluiuidmiaes Smiadums uazdwinganugsond

nsUsgifiunstnifuasveuesmugamsluiiufidoinee fwiadums wastmingsrvgisdannis
é’ﬁaﬁlLLam’mLLUmﬁaaéNLLUU%mﬁ (Stratified Random Sampling) laeuuseanidu 2 92991y laun NgueIEE1INIT)
NoUUANIANTNENN WaENgUDI8e NI IMAUTANTANTINEN WUAWIBE1EIUEINITINGL g TINBwTANTANI
g1990a 3 wias Tuftuiidominias Swiadunyd uardmingnugiond deduvszandnianszans (V) léun Sesas
20.69, $ovaz 17.52 uay Yovay 1533 wazulasinegvamusmsnguegesmanoudandautiensis 3 was Tu
fufidsinee Sminduny? wasdmingsugiond Serduuszaninnanszans (V) 1dun fevar 9.52, Sovas 11.82
uay Sopay 7.36 MUy Fulawhedaumnidiiunisdeasuvduluiuidmiaes Smindungd uas
Fandagrugiond fedudssavimanszans (V) desninfesas 25 Sudusunuivnngay muselouinsanfie
SeunszannaadaslamuninsgiuvesUssndlne szfeuiinsinifuasveunaznisannisudesfineiseunszan
E‘?W%J'Uﬂﬁﬂgﬂﬁ‘ijmwmguﬁu (Carbon Sequestration and Reducing Emission for Perennial Crop Plantation) (T-
VER-METH-AGR-02) Fatinaimsfinifiuasueuesausansinguoigenamnieudaniandensluiiuiidomioeg
Jwindunys uazdmingiugisnd a1 1.95 duansueu/ls, 3.64 dupisuew/ls uae 4.58 duasuew/ls uazUium
nsfnfiuaivouresauesnguengenansmdadaniaviendlufiuiitoiaes Somiadunyd uasdming
319435571 TR 19.99 Auansusw/ls, 31.17 dumisuew/ls uay 22.15 duaisuew/ls
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JmIngIug 511 Ae35N1eanA

MNMTATeiUiansiniiuasveuresuasiog s sluiiud 3 Swde MHinadanisiesei
ATUKUTUTIUAUFET (One-way ANOVA) Taglddoyausunanisiiuansueulunlawieg 1saiue 1 ensuuaniungs
D1YYNNITT NRUAE 9 UUAIWIBENS vosiuiidnufe 3 Smda uaziimssiusanifoddalunsieseimaadafsesy
amnudesiufesar 95 Mnwan1TieTzineadd uandliifiuindnonmnsiniuaueuluuuasiiogisaueimns
nauengreudanianthensuaradadaniaviinesluiiuiifnuiis 3 forfa fanuuandreiuogneddodde Tneuiuna
miﬁ“ﬂLﬁUﬂﬂ%UaquﬂémawadauL?Jmﬂ%ﬂ%ﬁwmwmﬁu’a 3 anadlen significant 71 0.005 fifteening P-value 7 0.05
memmEmem'mﬂmumiuawuaqaausmwwamammsmaul,ﬂmmwmmqLLmﬂGmﬂuamwuﬂammmmumm
\Fosiufouas 95 othatiovilaiufiAn LLaUUimmmiﬂﬂLﬂ‘umiuauluﬂammwaqLﬂmiwmmwaqm 3 Jwind
/1 significant 7 0.004 fA1tfend1An P-value 7 0.05 uansIANEAMAIANIAUAITUDLVBIEILENINTINANDIYNAT
Jansanthenauanestuegsiifeddfissiuanuderuiesas 95 aghatfosniletuiiane

Tumswieuidisudneninlunsfnfuasveulumusmsmesiufiamdminannsieneginsadade
38n15 Multiple Comparisons dnaamlunisiniiuasusuluausnsmsinguergneudaniantinesdmingsiugs
siluazfminlasuansnsfuiiszduanudeiufesas 95 lnsdminasugfondfidnadeuiununsinifuanivou
wnndminae 2.63 sursuew/ls widnenwlunisinfiuasveuluaiueamsnauaeieudaniainesimin
arugionuazdmindunysliunanetuseadidoddiisefuanudesiufesas 95 uazdnenwlumsinifuasuey
TumnugnamnsnguengreudaniavihonadmindumBuaziminasunnsisiusgadidodfyfissiuanudesiuies
az 95 lnedamindumBiiaiedsUsunumsinfuafueunnnidmiaae 1.69 fuadueu/ls uazlumsed 4.15
dnenmlunisiniuasveuluauenssnguegvdadaniantensdamiadunysunnssiuegelidedfyiudmin
wouardmingsunfonifszduanudeiuiesas 95 Insdmindunyiiaeds Usinunisinifuaifueusinnis
Jrinaauazdningsugsond 12 duarsuew/ls wag 9.01 dupsuew/ls mudidu uadnenmlunisinfiuaisuey
vosdaningsugioniuazfmimanliunnsisiuegaideddyissiuanudeiuiesay 95
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18 TLS LiDAR
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JUN 5 myTavmnadusnugudnanewiug1an1san Point Cloud Tuiufiaugnsmsinguergnewdaniantensiviinisfinm

5.5 n1siUTeuLigunIsATLINUSUIUNITANIAUAISUBNRINASANTAaLANLAL (Traditional method) wag N3
l#gunsal TLS (Terrestrial Laser Scanning)

211999 1 wansliiuiinisdauiinunisinfiuasueuanisnisaniuuag TLS (Terrestrial Laser
Scanning) fAuuanastuiisndnties Fazfiuiudismaianisnial R2 910 linear correlation Tun1sua
Aruduiusyesnista uazmsaaunanndeuresnisindiemealulad TLS funisindeisnsdadu Tnelfinade
RRMSE (Relative Root Mean Squared Error) uuassagndlunguengensmmnoudianiavdersmnsluiiuiinu
Favan 18 wasiieg1e wuduUasfietnsaueansiian RRMSE tesfiando wuasfiognsaiuerand 2 vos
Fadaduny3 Te1 201% uasflen R2 Ao 0.9930 wazuUaswnedsaIueIMNIIATlA1 RRMSE gefianfe wiasiaoenad
3 Savfouan TA1 3.02% uawe R2 e 0.9817 laenguengeramsneudandaniherssluiuidnuiidiads
RRMSE 0 2.57% uazdia1 R2 Lade #o 0.9809 uay ulawhedislunguengenamnsmdadaniaviersmnsluiiud
FAnwitavin 18 wasiiegns wuhulasihegsaugnamniiien RRVSE desfianfoutasosnail 4 vesdminiae d
A1 2.58% uawilA1 R2 Ae 0.9923 uaziUawiiog 19U Tisle1 RRMSE geiignfe ulasfieensil 4 Sanva
aTug$onil Ten 5.49% wazen R2 flAn 0.9520 nenguergenanadeundniantherslufiuiidnwiaeds
RRMSE #® 3.30% uasfle R2 10y e 0.9783

M19199 1 MswFuiisuUinanisiniiuasueuainisnisauiuias(Traditional method) was n1sldgunsal TLS (Terrestrial Laser

Scanning)
AedeUSinaiuau AadeUSinansuau - .
Do w v o v UYIUUAITUBUTIN
¥4 NBUUANLNENG NAUANUE19 . . .
P o . . . . (Fuasuau/ls)
(Fuasuan/ls) (Fuasuen/ls)
PEtatY TLS PRI TLS PRty TLS
Lay 1.95 1.99 19.99 19.77 21.94 21.76
v‘LW]‘Q%‘ 3.65 3.75 31.18 30.51 34.83 31.26
gaugsond 4.58 4.68 22.16 21.81 26.74 26.49
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nsfnwInsUszlianisiniuaisuveuluiadinimimviiefuresiue1snisn (RRIM 600) Tudwiatae Junys
wazgs1ug 571 lngldisnsnauwdasitegnumasinalulad TLS (Terrestrial Laser Scanning) nans@nwinuindamnin
FumEidnesnmlumsanifumivougsan sesauniedminasugiond uazdminae ffneaminiAumsveuiivingn

naiFeuifisussieiimadaiuuay TLS wud TLS Sanuusiugrgdlunisavuiadueismns Tnefien RRMSE
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