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Abstract
Carbon sequestration plays a crucial role in mitigating the greenhouse effect and reducing the severity of climate change.
The application of geographic information technology is essential for systematic data collection and visualization, supporting

research and strategic planning for expanding green spaces to enhance carbon sequestration. This study focuses on developing
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a web-based geographic information system (GIS) of tree data management and evaluation the carbon sequestration capacity of
trees within the study areas of the plant genetic conservation project at Rajamangala University of Technology Lanna (RMUTL).
The research was conducted in three designated study areas: RMUTL Tak, RMUTL Lampang, and the Agricultural Technology
Research Institute. The study was structured into three phases. The first phase involved collecting tree data and geolocation
coordinates to be integrated into the GIS platform for spatial visualization and carbon sequestration assessment. The second
phase employed unmanned aerial vehicles (UAVs) to capture aerial imagery, generate three-dimensional (3D) geographic
models, and create cross-sectional representations of the study areas. The final phase focused on developing a GIS web platform
to display tree data, geospatial coordinates, 3D models, and cross-sectional imagery. The study successfully collected data on
738 trees across 11 plots, covering a total area of 491,462 square meters, with an estimated carbon sequestration capacity of
only 167,559.28 kilograms. The UAV-based image processing produced two 3D geographic models and eight cross-sectional
images, showing all integrated into the GIS platform. The developed system provides tree-related data and spatial information.
This system was serving as a valuable decision-support tool for environmental planning and conservation initiatives. The findings
of this study contribute to evidence-based strategies for enhancing carbon sequestration at RMUTL, which may support broader
national efforts to mitigate climate change.

Keywords: Geo-informatics technology, carbon sequestration, plant genetic conservation project, unmanned aerial vehicle

uni
ANIUKIITa9nazTangau (global warming) faliiiianisilasuulasanngdeinia (climate change)
W llgmaiadentRnd AN uLssuarsyAuaNdunmai i nIvluaaiun lulan AuitRmaBneliifa
= 1 Cd o QQI v 2] A [ o o 12“ o v oa v
ANMIAEMNEFNYEE uazvnaesssNTRRsnden Angsaunszaniluladeaudnnvinlifalymninzlanieu
Y 1 6y = = a 16V ' & @ 24 = dld 1 %
uflinAngiraunszanazduainuanaaia uannganiuaulaeanlodiiufingizeaunszanifinasaloyuininzlaniau
UINNINATTIRARY (Thapsut & Chairattanawan, 2024) 1Tl w.#. 2565 Uszindlnadassfnaafueulnean s
282.45 d s Anliesay 0.73 aniunminisdassfinaansuenlneenlofiamnn 37,333 auiu Inelsvnalne
HanuideanaglFfunansznuannnisdasuutlasaningleiniAaeslanludusui 22 aan 206 Uszmasialan
(Worldometer, 2022) n1sant3unaunisdassfnaaisuenlaneanlafasldiutisanmisidsslidssmalng 14
nsiiaAundnduswmimilsluniaindsz@nininnisgaduinaafusulaeenlafeananduussainie
F8NTTLIUNNTAUATIZFULAIAINEITNTR (Thapsut & Chairattanawan 2024) NT¥UIUN1IENATI AL H14 15

o & e

azgadufingarsueulaeenlafliluglaesaadoninuaazanliludausing - 2a9siulid (Pechrsan et al., 2023)

]

Fuldl 1 fuannsngedufinganfuenlaeanlasfiafdy 9-15 Alaniu (Amphanthong, 2023) Auldaaduunasiniiy
Amansuenlaean mARINEIINTIF NNINLNIUITIUNTINNULY WnnsAnenBunasnsdniuRfTatsueulaeenlas

Y ny = o o e A Ay = a d gy = Y Yy
ﬂlﬂqmui&l 5152 ﬂq?ﬂﬂﬂq@qﬁquuﬂﬂluwuwL@u‘wq\ﬂﬂﬂ'ifﬂﬁ?ﬂxlq]']mLW@IVW?qUﬁquNQ@GﬂQﬂqu@Q[FluVLNLL‘az

-
amaa o o

NIRRT ALANSU AU LN WA TATIN N SE UL TBINIA NN ILINTATTA NS ANTLUNLANRING AN ALATAITIA
Tnagusinatiednuau 3 ulas Anflubensy 13 1e9iunianun wudrasnsanniiuatiueulfivianun 300.69 Fu

(Kanthawong et al., 2024) n1sAnEINsANLALASUeUTe U ldLTMgua1s e laAmALN ALt e9mIN

AU 3 WAAY WUFN Z1N130AMALANTUaL AR 129 Fi 3N lFLAURLUINIINIIF AN TN UN AT LN D LY
ANaNN3n N uANsUawEalll (Nualsr et al., 2024) NN3ANHILFNNIA NALIA FLAUIBINUINEN A1

Tutlszmaluaie franisdnannuguazidusaussduldvesacusiudniun 3,850 15 wudnanwnsannifiuaifueuls

o

151,850.84 fiu AnTluyaAIANTLBWIAIANNINNGT 56 A1uAaaaNfaniy (Amusa et al., 2023) AN9ANELEHN W

49



RMUTSB Acad. J. 13(1) . 71-87 (2025)

nstnifuafuaukarlsziiugariafuauiniiuaiusmaInaIndeaaaAsuauAsaaanL g uion iuain
AuasuAIgl anetwnin Aadauuesane wudiannsannifiuaiueuls 5,145 s uasiyarianiueninifiy
ANPANTRINLANTUBUATAR 4,815,807 LW (Pechrsan et al., 2023) nsAne el Fauifieu Bunminiiuaniuay
209ug lnfeuauu 3 1ialudssinaduie wudn Tuivui 6.25 15 siudnanunsoAnifiuanfueuls 25.54 6
funztlaginisainiuaiueuls 19.97 fu wazdundrainisainiuaisuanls 3.65 F (Behera et al., 2022)
= o & Ay o N o T = - R A P L
nsAneAnannaesiuidden lunmanadauiantislud sz adeAldfnudn Wuididacauin 6.25 19 A
anunsnfiniuAfuewld 6.30 fu (Ramchunder & Ziegler, 2021) N1sAnE a1 LA lffiutamIud 1Aty

mainuANsUaiNaannislantaasfinaansuanlaean laftal nat s aRNANIENUFAREITNINFAINANETaUNTZAN

a

dglo/ ' A N A ' o =) v @ o 12 ¥
uanantganudiinisdszend lmalulatigiatsaumadauiunisdnsnisiniiuad suenaesiuld
walulatigiansauna Wunismasusnuazlscgndldanuiuazmatulatifnuszuuasaumaniaans
3 3 1 o Y ° A =2 Adl %
sruunvuaAurlaLulan uaznisiuianszezing neanunsoinunlflunisfineniadaesuudasaninwanien

NNBTINTR AUFN | 11118 Rawamden i (Geo-Informatics and Space Technology Development Agency,

A a \

2009) miﬂﬁxqﬂm“lzﬁmmiui@mummumﬂif;uﬁumiﬁﬂmmmizl,ﬁumiﬁmﬁum%mu w14 NWeNLLT U st

Y]
' |

plignsaumaasduliluiuiifles ielssiudnaniwlunsinifuafueuwarmsdnduduazess uan1sdnm
o TwgouansnsnusRAWE Ao 197 fiu ansnsainiiuaniuenls 5,851.00 Alanfusiel] soleamnsnnndpuais
yenAuazduazeediing 330 Alanfused {ltnuivloinfasaunAresduliiiuisiesannsndntedess
Fouliilidne uazannsarindiesall fifentsncununiirluazszneunisindulad sofuiiiades ludles
(Malkoc, 2024) nsAneAaNansn lunsiniuAmFusuIesauanansur luilasunaeu Usemenvals feanns

AganipawnkarnIsananInaInanIAgulEaudy Tnautaiunaiudnsuzaesiug i drsanunndudu
s % v dl o =3 e 1 v o dl v dl
AudnaauarANgeafiuliiiienfinianisiniivaniuen dianiwainainiAeulBauduineai1eunud

v

NURIAATA HANIFANEINULI F9UAN8NTReNNUNIIN 35.88 13 a1n1sanniiuAsuen e

a a o«

TandAanilaziung

]
'

2,898.80 Fiu Taeifadanduasanauainisnlunisinifiuaniueuaesdiuld Ae Avundnsaeansainaessiuld

Fouaavesbiulll uazanwauanysniaessiuli (Kim et al., 2024) Mstlszgnalsruuansawnagiaianilunig

'
cala Ly

a Iy n; A ' 2 A a o o & &1
Awmziniaasuulasnisldl e lemin memmmimmiﬂ@@ﬁmmi@ummﬂmmmmmnmwuﬁﬁmmL°m

12
[ A a !

A9EANY AIMIAAUNLT WU NISINAUNINEAINIIN TaTw wasRelgnasts dsnaliiiuniianas inliiananisnl
nstaesRairaunszaniull 2568 HAwWinty 6,320 fu IngnsiniunTavduwuanialunisannisdae e fng
BFaunszanlunimilld (Jutien et al., 2024) N13ANHIUINIUNIATININBALANIANALANSUaBUR IR E LAY

o o

TATaN190 R NIRUGNITNNTEUHAINIAINNILIITATIY A9ninuATITanT Tnaniunisdniiviayasiuling

NAKUNUAUTNANIZAUINNINNTN 30 LUAWAT AL ATINTLNWAAT WA 3 WA Fannsdi9a
FaeeniAeuBAndunLdn HBuadnfulBuiuAFuewyiniy 23 fu (Rungpet et al., 2022) n1sWmndL s
\FegHansaumeivadansiayasiuliluacuasisuzaesilszmansn wanisAnenudn BulafEqiansaumnea
° 4 dl v b4 o k24 ¥ 1 d‘ a o dl I~ b7
awnsniauedayanlsenavusoadeysnmudnsuzaesdiulil Wy Tednenand Tan1mnsn ANNE TuaLEY

k4

dnuAudnatssyauan awdesiuld wariiaaundesiuldluasuansnsue e ldlunistismminainsdiuli

o A

Tuidlesliifntlsz@ansnmuazdseiu (Abdullah et al., 2021) nsAnwmanBuansliiiuienislszgnldinalulad

pHasaumAsINiunsAnEINsiniuAfsuauls




2.:N5A. 13(1) : 71-87 (2568)

ThssmseyiniugnesiesuiiomnannessTa s aufanssmmiausagan aanuusTn (ew.ds)
Susiiunaslus we. 2535 Lﬂu‘lﬂmmﬁlmuLﬁ@mzﬂﬁwgﬁmmﬁw NINANAANTZYIWTIUSTAAN ALNNUTHIINNTT
NRAUAUNTZ L s U N N3aUT N SN INITBINTZUNNANRANTTUTHTUNBLLAT MUN)RNABARELATHIN ST
usnunnURRs FngUszasiaasiassninitenisayindienssesd semauazdniunndusunansianesos
nsafiuanunastasenisazanfiveunieldunusduniusres scazas 51 ununisanfiveualiuilaqiiu

BUALATUN 1 5a1AN W.A. 2564 T9TUN 30 Auenan W.A. 2569 Laun1sa v uatulaqiugadunas 19

o o o

ANATATYAUNNIA L HNIUIRsRanssA U ayanineng nsdpnAsesiia luniafivsausndeyanineins

o

waztinagnisuansuaidaiauineinisminssideyaruinlugfaniuszuudeyaansawnan1eniaians

a al

Wanistinansaumea il 14lse tamilfesinadaiai (The plant genetic conservation project under the royal
initiative of Her Royal Highness Princess Mana Chakri Sirindhorn, 2021)

swangndemnatulagnanasdiuw Wiuanndnlulasniseyindiugnesuiis en.as. lnadaniiuidy

walulagingammiiigudlszaueuiieatiuayuianssusing o aeddasanisayindiugnssuis an.as.

2

o o o o

WenauauasuNuaiueululaqiiuaslasaniseyiniugnasuie en.as. NlfianudrAyiunisdniinszuy

o

v &

¥ a I3 té ° A o =2 e ‘ﬂl A
fayasnraunAnania1and daunsainitszgndlisniunisfneliuaunisinifivafueuie 1 lszney
masindulalunmsimueulaunewaziiwudiunsanfinaieunsyan mMeAnwiRdngUssasAinewmundulas
o k2 a a IS ¥ A [ & o I~ a o =3 o
ianedeyadaiaanizesiuliuiasesnisenindiugnasuie en.as. wazdsuidulsuiunisiniuanfuen

v v o & o ]
weiulilulnsaniseyiniiugnesuie an.as.

=

28n15ANEN

o

nnsAnERAEunsluRNunaeelAseNIsa RN ETRUENIINNT aW.45. 2ananandunaTulaticnguena
% =3 1 Y @ :// n’/’ l:ll o a o o < v o 1A e ¥ b4 k2
& TaensAneudelfidu 3 dumew dupeui 1 anlunisdrmanazdnfivieyasiueiiauarioyasiuld

Tuiunlasesnisaydnifiugnssuing an.as. Tnsaniunisdaifivieyasulineunalununlasenis doyasiuld

nlaazlfidudoyaduiuinaueuwiulafdaiaans wazlflsviduiBuiunisiniiuaiiusuaesnug

TA79N194 TURAUN 2 ANLEUNTE8AINNI9BINAG88 N AENWIEAUTY antTutinA T nateNNUsT N aNa

o a

Waasannlnieg 3 HA09RunLazn nAnE919 wazdunaun 3 nswmuniulafdiaans inauansdioya
Y wadne X dvs X
suliinldandunaun 1 uazuamnnitldiandunauin 2

1. nMsdnsadniudeyasunisiinuasdeyasuldlununlassniseyindiugnssuis aw.as.

wnenaumALlatismerad i SNl 6 Sawdn Thun dedlud @ense 81uw U enn uasisnglan

Tnefanriidamalulatinenailumdaesundanudensyfumalulatinemsuasyinuinmiugudilssaueu

Aulasanisayindiugnssuies an.as. aannisdmauazlszaruwauiunaesiasnisayindfiugnasuis aw.as.

¥ o
A A

PRININENR LN A TUIAT PV THIAARUUN WLIE 3 NN A anlunsA N Ae 1) aonmfindamaliuladiinems

2) 1uangnasmnATulagTNIAa A LY 81109 waz 3) HuAnandtmAlLlatNTHIAAANLWY AN

v
v a o =

antiuddumalulatinwmsssay luunaesmangdamna ulag nauapadiuu 8119 uarilnuiizes

Tasannsauindiugnesuig aw.as. souri feagiaai 200 g 17 Auaids 81neties Aamdaaite ARungd

¥

2,131 13 Amiflu 3,410,088 M119LNAT AMUMUNTANR 47Q 562884.59E 2031120.19N Tael (Figure 1) LansiUAT04



RMUTSB Acad. J. 13(1) . 71-87 (2025)

aontfnsemalulatinems waruviananaenalulagsnauanadiuul a111e damsunvnananaenalulad
v [~ d’l dldl o & o = [~ v
g1seAad U N Huiunnauesnululasanisaying Wugnssuia aw.as. siduszezioauiu Taglfsusun
o v o o o o o o & Ao & \ ~ \ o 9 ° e
Wig Wududsmdannidiaunlgnuazaninifluiunatuaunnn fsegwai 41/1 vy 7 Aualiiow 81neiies
Fadpnnn Anuindn 207 13 Asli 331,148 A99URT AULRTIA 47Q 512943.31E 1868497.19N Inel (Figure 2)

& A N o = 9
LAANNUNUBAINUIINENALILN ﬂTuI@El TVTINIARNRNUUN AN

eoe Google Earth - Edit Polygon o

Rajamangala University

Name: umvingdzine luTadnmaasdnun s of Technology Lanna

Lampang - university

200 wjfi 17 Phahonyothin Rd

Perimeter: 9.58 Kilometers (<] Phichai, Mueang Lampang
District

Area: 3,410,088 Square Meters Lampang 52000

Description Style, Color View Altitude Measurements

054 342 547
Closed - Opens 8 AM Mon
Ipc.rmutiac.th

Leamn more in Google Maps

47 Q 562884.59 mE 203112019 mN elev.

Figure 1 Rajamangala University of Technology Lanna, Lampang and Agricultural Technology Research Institute.
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Figure 2 Rajamangala University of Technology Lanna, Tak.
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Figure 3 Measuring the circumference of trees and determining the location of trees using GNSS.
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Table 1 A number of trees and carbon storage information for each area.

carbon storage

location plot number areas (m2) a number of trees
(kilogram)
RMUTL Tak 1 9,031 98 29,933.97
2 10,000 75 18,776.73
3 9,476 87 27,112.28
total of RMUTL Tak 28,507 260 75,822.98
RMUTL Lampang 1 66,311 100 53,003.82
2 20,502 139 6,396.15
total of RMUTL Lampang 86,813 239 59,399.97
RMUTL ATRI 1 7,631 23 4,416.76
2 28,054 27 4,722.32
3 20,589 28 3,247.29
4 7,049 23 3,027.26
5 12,114 50 4,546.60
6 300,705 88 12,376.10
total of ATRI 376,142 239 32,336.33
total 491,462 738 167,559.28
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Table 2 A number of geographic images.

RMUTL
geoinformatics
Tak Lampang ATRI
image of 3D model 1 17
image of photogrammetry 1 17
image of cross-sectional canopy 3 2 3

' image of 3D model and photogrammetry are RMUTL Lampang and Agricultural Technology Research Institute.
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o~ . ~ Y , 4 A 4 Y
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Figure 6 A point cloud image of Rajamangala University of Technology Lanna, Tak.
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Figure 8 Example of a geospatial map (a) Rajamangala University of Technology Lanna, Lampang and

Agricultural Technology Research Institute and (b) Rajamangala University of Technology Lanna, Tak.

© @ RMUTL-Lampang_Area_1-2.jpg ® C [ OpenwithPreview

Figure 9 A cross-sectional canopy diagram from the Agricultural Technology Research Institute.
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Figure 10 Home page of botanical database system for the plant genetic conservation project, Rajamangala

University of Technology Lanna Tak.
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Figure 11 A web page displaying tree information.
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Figure 12 Cross-sectional canopy diagram.
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Figure 13 A web page display 3D model of Rajamangala University of Technology Lanna, Lampang.
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