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Extended Abstract

Dipterocarpaceae are Asian tropical forest trees, which are in a key-category
of land ecosystems and are confronted with the world’s highest levels of
habitat conversion and associated biodiversity loss. Dipterocarpus alatus is
the ninth most conserved plant within the Plant Genetic Conservation
Project Under the Royal Initiation of Her Royal Highness Princess Maha
Chakri Sirindhorn (RSPG). It is found all over Thailand, and various parts can
be utilized for food, energy, cosmetics, medicine, and the creation of other
pharmaceutical products. Space technology, satellite data and geographic
information system (GIS) have been applied in various fields and are useful
for development planning to promote the cultivation of various crops.
GIS technology can rapidly work to collect large quantities of display data.
This study aims to evaluate the key factors influencing D. alatus planning by
using GIS to analyze suitable areas and study the carbon storage in biomass
within 19,304,551 rai of Roi-et, Khon Kaen, Mahasarakham and Kalasin
provinces which are in the northeastern region of Thailand. It is intended to
serve as a guideline for developing and promoting the cultivation of resin
trees as a source of carbon dioxide sequestration to reduce greenhouse
gas problems and global warming, as well as help promote the economy
and the environment effectively in the future.

This study was divided into two stages. In stage 1, data preparation was
used to determine the criteria for the suitability of each factor based on
previously studied work. Then, data regarding the suitability of each factor
were used to analyze the overlay with GIS. Stage 1 used four factors: soil
physics properties, soil chemistry, climate in terms of rainfall and topography.
Each factor was assigned a suitability-weight-value to study the growth
of resin trees in relation to the overall suitability data based on the previously
studied work. Data overlays were analyzed with GIS. The area was divided
into four levels of suitable areas for growing resin trees, ranging from very
suitable to unsuitable. For stage 2, a random two-year-old resin tree field
survey was conducted to find the mean plant height, circumference at
chest level, and above-ground biomass, which are standard measurements.
In addition, the nine plots were rated from the most suitable to the least
suitable over an area of 4,500 m?.

The results of the study were as follows: 1) according to the GIS overlay,
plot 1 was in the map that was very appropriate with a mean diameter at
chest level (DBH) of 2.43 cm, and the mean height of the resin trees was
2.92 m. Plots 2 to 7 were in the map that was moderately appropriate; the
mean DBH was 2.14 cm and the mean height of the resin trees was 2.59 m.

Thai Journal of Public Health Vol. 51 No. 1 (January-April 2021) www.ph.mahidol.ac.th/thjph/



Above-Ground Carbon Storage Capacity in D. alatus PETCHARABURANIN ET AL.
I ——

Plots 8 to 9 were on the map that was less appropriate, with a DBH of
1.94 cm. 2) In plot 1, the assessment of above ground biomass was very
appropriate due to the average carbon storage being 0.71 kg/tree, moderate
soil quality, and a very suitable acid-base. Plots 2 to 7 were of moderate
suitability because the average carbon storage was 0.51 kg/tree, and there
was moderate soil quality and a moderately suitable acid-base. Plots 8
to 9 were deemed to be low suitability due to having an average carbon
storage of 0.37 kg/tree, low soil quality, and low acid-base. The most
suitable plot had 4,093,243 rai. Moreover, fieldwork of surface area surveys
found that the biomass was 124.66 kg/rai and carbon storage was
85.59 kg/rai. These results indicate that the four indicators corresponded
to the field survey appropriately, and were able to determine the suitability
of resin tree plantations associated with reducing carbon dioxide, thereby
lowering greenhouse gases that cause global warming and are a danger to
human health.

Keywords: Dipterocarpus alatus Roxb., Geographic Information System (GIS),
Biomass, Carbon Storage
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Suitability index = (0.4 x Phy) + (0.3 x Chm) + (0.2 x R) + (0.1 x T)

Table 1 Setting score range and suitability class

Environmental Factors Score
Factor Variable Unit 1 2 3 4
Soil Physical Drainage Level Poor or Rather Well or Great
Property (Phy) very poor well or average
rather poor
Humidity Level Slope Low land Drought Moisture
Soil Chemistry Abundance Level Low Low to Fair High
Property (Chm) average
Acid-base pH <5 or 5-550r 5.5-6 or 6-7
>8 75-8 7-7.5
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m height >500
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Table 2 Allometric equation used to calculate tree biomass in dry evergreen forest

Forest type

Equation

Dry Evergreen Forest and Dry Dipterocarp Forest:
Young tree has a diameter at chest level < 4.5 cm

Ws = 0.0702 DBH?Ht 8757
Wb = 0.0093 DBH?Ht %9403
WI = 0.0244 DBH?Ht 10517

Ws = Biomass of trunk (kg), Wb = Biomass of branch (kg), WI = Biomass of leaves (kg),

DBH = Diameter at chest level (cm),
Ht = Height of tree to top (m)
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Table 3 Score assigned and criteria to assess soil fertility
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Unit Score
1 2 3

% <15 1.5-3.5 >3.5

Mg/kg <10 10-25 >25

Mg/kg <60 60-90 >90
Table 4 Criteria to assess level of soil fertility

Level of soil fertility
Low Moderate High
Score 1-3 4-6 7-9

Total scores are in range 1-3 (low fertility) such as low OM, low P, low K; total score =3
Total scores in range 4-6 (moderate fertility) such as OM high, P low, K low; total score =5
Total scores in range 7-9 (high fertility) such as OM high, P high, K low; total score =7
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Figure 1 Classification of suitable area for tree growth
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Table 5 Average above-ground biomass and carbon sequestration in suitable area for tree g rowth

Suitable area Survey plot Above ground biomass (Kg/Tree) Carbon sequestration (Kg/Tree)
Highly suitable 1 1.52 +0.57 0.71 +0.28
Moderately suitable 2 to7 1.06 +0.33 0.51 +0.14
Marginally suitable 8 to9 0.84 +0.23 0.37 +0.10

onUs1owa
ms:‘)|nsw:h’mfﬁur‘imm:aua’qn§udanm\1m Tu
WundundngosI1da voulriu UKIEANSATL NaNIWEUS
wan1sANBIWUSN DWURIKUA:EULIN 1KU:auUauNany
IKunzautios na:Tuinunzau Dition 4,093,243 4,239,856
9,741,167 na: 1,230,285 1s AnilJudova: 21.2 21.9 50.5
la: 6.4 VOIWURNIKUA MIUEIAU 9INNISASIDEOUAI

AlionnmsdiAs -wusn Teyalinowaenndouiuni 9 9
d1599 nandliiAuiiunougniosvedwanisdins :KwuR
Inunzaudrsunisuanenuun asulisinisdariuuRnow
IunzaudnsulaneunuNuRANYIROBS:ULANSaUINA
puAansIludsnishius:ansniw $uaiusndnnwun
AowIKUN=autluigiduleyaduiasunazaduayuliinis
Ugnenauniwuvulnsiawr:TuWuRinunzauuiniasinun:au
Urunan Wunsowidusosa: 43.2 VodWuRlu 4 JurdARINano
BoluWuneunanobiAninasusurnunisinifunisuauluuoa
FonmwintoWuAuIniafu 0.54 flansu/su elssuiReu
AUWURIKUA:autioslANaasUsSUUNIsSANIRUASUaUTU
woaBonwirtioWusLIWed 0.37 Alansu/su
wavINIIASI:KUoATONWIKTWURAUVOIEIIUT
$1UoU 9 WadlUWUR 4,500 MSNILAS WUSUENUNTILOU
327 fiu nazidothunAusruKVINAIGULIAUSNaAIWEIoN
(DBH) Vousiugun Wugn GAMAIIG 1.33-3.11 ISURIUMS
AniduATiadesoAuInAy 2.14 sURAIUAS Tuvru=ARoUEY
vousiugIun DA 2.10-3.34 1UAS ARIDUANIDAUVOY
AWGURAU IMAU 2.62 1ums IJotunAUoUKIAUoa
FomwirtioWuau iy 350.3 Alansu/4,500 MSWILAS
nSoinnu 124.7 dlansu/ls JsuarunasAnifuaisuau
InfAu 58.6 Alansu/ls 1eldsuifisunuiuddoveu
seupAsans'® ArnsAnunasUs:unruANsIfunAsUaU
TuuoagonwvavaugunlneldoniAgulsauTudisor
fiugnaunluWuRUM3NENdovauInusuou 1,450 GU VUA
AUZIVOIAUIWUNFIEAINIAU 3.0 IUAS VUNAAIIIEY
vousiugIIuUNgudnIninu 33.9 1uRs AMUdagaonIwIKle
WuRUSOUINAU 816.4 FiU azAMUSUNCUNSANIfUAMSUDU
SO 1AM 385.5 fiu BuiAoUdORAdRIRUIUGTETTU
fuAIUSUUNTSANIRUANSUBUVaIFUEUNTUREAUUDA

Fonwveousulld FunsIUSTUAILVUA laz9IUdUVOURU
BUIRE9AUIUGFEVEY IWryUs:n1 Iwss:zystiu'’ Ariinns
Us=idudsunrumssanifumsuauluuoadonmwiktioWunauna:
Anurdnswavevi$eusenvavdiugiuinieluwuRundn
WusNssuiWy @oudndauasssiti WndnQUasIBsIUWUIN
AWALWUSVOIUoaBoNWInTaWUAUVOIFAULIIUNAU
AoWEITAWAUWUSTUS:AUEY dounduauiUSVeIUSUInU
msAnifiuAsusunuidusousubAnoaUUSTUS:AUZIN
nandlIrusIdusousdna:ngIiAUIN:rinlkusagonw
IntioWuRUIa=USUnuNSANIfUASUaUTAUINALTUGDY
Volauanu=ATGioNNSANUNIIY
nnsAnudedeninunzausionisiosoyiaulnvey
siugunlnels:uuansauinAnTAansdins1KASIt wud
anwWuRARN1sAnundanuu=nEUS:INARIANGAAUTU
M IABANgNIWIA:ADIUIKUN=EUMADONISIFSIYIAUIAVOIAU
YUY ﬁuﬁumsds‘uUs‘aqrun"nwvaans‘wa'msai'm 9
FuinoudiArysionasugnevun FomuRRovUIRTKnY
Inunsnsadlianuisnusudsaiedldinunun s1dusiodende
ruosdUsN 9 Tuge:duninsgndalonsuiineovedlrinis
duiasuna:aduayunu=tnasnisiinunzaulunisusuusli
donndouudodunanvosunniog
nosiinenssurinenannougAlionnsAnunoong
ansnstussulrSu§tivls:TosulumsinifunisuauveuWUSTY
gwu nasmIuduiasuliinasuanrndoousndwusuvun
AOMLIDBIUIIAEUBUNIBUDN
Velaueiu:Tunisrinddunsusiolu
KINDMSANWIRUIAUAOSINUADUAIBEAVOITOLA
IWoIwWuUs:ansniwlunisdinsi:Kdedunsiasyiauln
nazi0un1swsunguvoya IiNutvuaguiuUs:untunas
s:g=IaVeINTSANURoY NaznosimsiUSsuiReuvoyaliio
THwans3iAs1AAIILUEIUINTU
msAnuTeFeRIKUN:aUsianTSISYIRUIAVeSUs
ulnelds:uuansauinAnDAansdins 1A nioWsslndU ¢
silusiotEloyaiBaWunia:guvoyaBInANU:VOIWUR
du 9 BadnouImANENAUTY J990ulunissousouguvoya
funanoiiVedneguin AuliuntosuuRifeoviesdunosaitu
N1SINSOUSIUTIUTaaW o IAwSouna:nualenaonioan
WoausniSunAUlFTUNISWASTUEURANNY

Thai Journal of Public Health Vol. 51 No. 1 (January-April 2021)

www.ph.mahidol.ac.th/thjph/



Above-Ground Carbon Storage Capacity in D. alatus

PETCHARABURANIN ET AL.

asdwan1sAnun

msAnudTuNInUN:ausiaNsIaStyIRUInvaIRAus
ulnglds:uuansauinrAniansdinsiKlsasIuuT1asy
BaWURRIKUN=AUFENMSUaNENUNTUSIKIANWAELS ISR
vouliiu SUnSAUMNENSATU Ila:3undnSoeidn Bunisus:Iu
AIKUN:ALINNISYSIUINTS T8 FI0ASOUIBIWUR 4
Uodgnan qTann JedegionA Jedenruauunwand
vouAu Jeventududninbvodiu a=dedenious:inAg wans
ANuWUSTWURRUADUIKUN=aUsaNSUaNeaULN DWUR
4,003,243 18 Mun=auUunany DWuR 4,239,856 TS IMun=aU
Uow DWUR 9,741,167 18 na:liimun:au Dwun 1,230,285 18
néoSova: 21.2 21.9 50.5 lla: 6.4 VOUILOANIKUA MUEIAU

uoaBonwiktioWURUVeJEILNINMSAINIAGLN
$uou 9 nJav TuWuUR 4,500 MISWIUAS WUINTAIWLoA
FonwintioWuAU INAU 124.66 Alansu/ls 2=1AUTHIN
USurunsAnIfuAISUBUR:LUASIAIULOATINTWYDIEIU
fi  Budoulrny9:azauegnafiuuinian INAu 34.4
flansu/ls sovasuna:aufng 1a:lu IfnAu 18.9 na: 5.2
Alansu/ls muanau dauoagonwintioWuAuvessIuUn
1Jadh 1 aglunwuRNDAIUIKUI=AULINDANIDAELoATNW
IntioWuRAUINAU 1.52 Alandu/eiu AaasUsunrumsinifiu
A1susuluuoaBonwintioWuAuIinAu 0.71 Alansu/du
1Jadh 2-7 eglunuRninouiunzauliunawiAodeuoa
FomwirtioWuau 1fAu 1.06 Alansu/siu AlaasUsunru
nasAnifiuasuauluboagonwintioWuauInAy 0.51
Alansu/siu naznlash 8-9 ogluNURRTAIKUN=AUL0Y
JAnadguoagonwintioWuauninnu 0.84 Alansu/éu
AlaasUsuInuNsAnIfuAsuaululoaBonwintioWuAU
Innu 0.37 Alansu/Au

waNNSdIASEARUTUABIURURNISWUSN ASUDAL
auysnivesaulunlaslangrsunashoglunwuRninoy
InUNzauuINgAdUgAUAaUYsnIvadAauagius:auluna
AnUIdUNSA-AegTus:AUInU:aUUN IVadREUILUA
AdnouInur=auUunaiinougauauYsnivoAuagiu
szaudaunay Arnowidunsa-Angagius:Auinunzaudau
na na:nJavieglununiinouInu:autios iAo IUQAL
auysnivesnuoaglus=Aus ArnoWIdunsa-Aseglus:au
[IVREVEY]

n1siidousouvouawus

IWryUs=n1 Iwys:ystiu llazAuAA yaliWe sounu
20NIIUUNS:UOUNNSITE NSOdDUANH IUSOUSIUTOa
3Ins1:Hwa IVYUSWUNADIY 1a:ASI9EOUUNAIUNOUERA
wuw

NRANSSUUS:=NA

tja9uvaveunnuiluagnidy Ia:veveuaruIdkling
dandnmsndwensUhliin 7 veunriu TunisUs:auuiunis
RAWURNIAGUNU II3=VOVOUWS:=ANUAUEIATIELINENNARA=U

eanideuintionauuu AlkAOUBUIAS:HTEYagNTLINYT
JedesuduondoudnsunisAnuddelunsad

Inanudvey
Insunsddads:innanaryunald (aida) gagun
urdngndsvaulinu Us:910guds:unnu w.A. 2560

waus:losunudou
JuddetluGwals:Tusdnusou

References

1. Quesada B. Potential strong contribution of future
anthropogenic land-use and land-cover change to
the terrestrial carbon cycle. Environ Res Lett 2018;
13: 64023 doi:10.1088/1748-9326/aac4c3.

2. Boonpragob K. Land use change and forestry. Draft
Final Report: Thailand’s National Greenhouse Gas
Inventory 1990. Office of Environmental Policy and
Planning, Thailand, 1996. (In Thai)

3. Coordination Center of the Royal Initiative Projects
Khon Kaen University. Yang Na Conserved Plant in
RSPG. National Library of Thailand Cataloging-
in-Publication Data, 2016. (In Thai)

4. JoshiK. Leaf flavonoid patterns in Dipterocarpus and
Hopea (Dipterocarpaceae). Bot J Linn Soc 20083;
143(1): 43-6.

5. Akihisa T, Tokuda H, Ukiya M, Suzuki T, Enjo F,
Koike K, et al. Epicabraleahydroxylactone and other
triterpenoids from camellia oil and their inhibitory
effects on Epstein-Barr virus activation. Chem
Pharm Bull 2004; 52(1): 153-6.

6. Office of Planning and Information. Statistical data
of the forest department. Available from: http://
forestinfo.forest.go.th/Content/file/e-book2551.pdf
Accessed 21 September, 2018. (In Thai)

7. Royal Initiative and Special Projects Group Forest
Resource Management Office 9. There is a living
forest with a sufficiency economy. Available from:
https://www.forest.go.th/chonburi9/wp-content/
uploads/sites/45/2016/09/hfhl-09.pdf Accessed 11
January, 2019. (In Thai)

8. Deeratwiset W. A guide for Yang Na plantation in
the responsible area of the management office in
conservation area 9, Khon Kaen Province, Kalasin
Maha Sarakham and Roi Et. Available from: shorturl.
at/zDLUX Accessed 29 March, 2020. (In Thai)

9. Ministry of Public Health, Department of Health,
Thailand. Yang Na. Available from: www.forest.go.th/

www.ph.mahidol.ac.th/thjph/

Thai Journal of Public Health Vol. 51 No. 1 (January-April 2021)




Above-Ground Carbon Storage Capacity in D. alatus

PETCHARABURANIN ET AL.

10.

11.

12.

13.

private/index.php?option=com_docman&task, 2013.
Accessed 25 September, 2018. (In Thai)
Soonthornwaritchoti N, Sukhaboon K. A study of
environmental problems in Sam Bundit sub-district:
A case study of factors affecting natural resources
and the environment. Available from: http://rdi.aru.
ac.th/e_journal/pdf/137.pdf. Accessed 25 January,
2019. (In Thai)

Department of Land Development. Land development
guide for soil doctors and farmers. Available from:
https://www.ldd.go.th/PDF/Land_Development_
For_SoilDoctor.pdf. Accessed 25 March, 2020.
(In Thai)

Bureau of Science for Land Development. Soil sample
collection for analysis of crops. Available from: https://
www.ldd.go.th/web_Soilanaly/exdin.html. Accessed
18 March, 2020. (In Thai)

Wisarat T. The composition of plant species and
above-ground biomass of trees in dry evergreen
forest. Conference on Climate Change: Forestry and
Climate Change; 16-172004 August 16-17; Maruay
Garden Hotel Bangkok, Bangkok; 2004. (In Thai)

14.

15.

16.

17.

IPCC Guidelines for National Greenhouse Gas
Inventories, National Greenhouse Gas Inventories
Programme. Eggleston HS, Buendia L, Miwa K,
Ngara T, Tanabe K (eds). IGES, Kanagawa; 2006.
Intthavong X. The application of geographic informa-
tion system on soil nutrient assessment for rice
plantation case study: Outhoumphone District,
Savannkhet Province, Lao PDR. Available from:
http://ethesisarchive.library.tu.ac.th/thesis/2016/
TU_2016_5709091515_3107_3747.pdf. Accessed 5
March, 2020. (In Thai)

Phetcharaburanin P, Chakhamrun N, Kulninworpaeng
P. Evaluation of carbon storage in above ground
biomass of yang na at plant genetic protection area,
Ubon Ratchathani Province. Chiang Mai Univ J Nat
Sci 2020; 19(3): 393-410.

Yotthasarn R, Phetcharaburanin P. Study of estimation
of carbon storage biomass of Dipterocarpus alatus
Roxb. ex G. Don using an unmanned aircraft vehicle
(UAV). KKU Research Journal (Graduate Studies)
2020; 20(4): 1-12. (In Thai)

Thai Journal of Public Health Vol. 51 No. 1 (January-April 2021)

www.ph.mahidol.ac.th/thjph/





