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ABSTRACT

The objectives of the study were to determine carbon stock value classified by timber
quality, tree species and density at Ban Ton Peung community forest, Chiang mai province. The
study was employed stratified random sampling by density of canopy namely high middle and
low. Then, three temporary sample plots of 40x40 m., were handle in each density canopy which
totally 9 plot. The data collecting included tree species, diameter at breast height (DBH) of tree,
total height of trees, and timber quality. The data analysis consisted tree density, carbon stock
and its value which evaluated by contingent and market price.

Results of the study found Ban Ton Peung community forest indicated 22 tree species,
tree’s density of 199.58 tree/rai. Total biomass of 6.70 ton/rai, carbon stock 3.15 tC/rai and carbon
dioxide sequestration of 11.55 tCO2/rai. While, in each timber quality types A, B, C there were
total biomass 0f299.94 2,282.55 and 3,911.79 tons respectively, that it able converted to carbon
stock of 140.97 1,072.80 and 1,838.54 tC respectively, or carbon sequestration of 516.94 3,933.95
and 6,741.93 tCO2. The carbon stock value in next fifth-year at 6% of interest rate and 500 Baht/
tCO2 were 214 1,627 and 2,788 Baht/rai. Anyway at EUA carbon price of 207 Baht/tCO?2 its
value indicated 89 674 and 1,154 Baht/rai, also if based on CCA carbon price at 481 Baht/tCO2
its value were 206 1,565 and 2,682 Baht/rai, respectively.

Keywords: Carbon Stock Value, Timber Quality, Biomass, Community Forest.
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Figure 2 The geographic position of temporary sample plot in Ban Ton Peung community forest.
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Table 1 Timber quality classified by form factor.
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Types Form Factor Timber Quality
A Good form, stem length above 5 meters. 1.1
B Medium form. 1.2,2

C Bad form, used for fuel wood only. 13,3
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Table 2 Carbon Stock Value Analysis.

Carbon Stock Value Analysis

1. Density of trees. 2. Biomass of trees that allometry 3. Below ground biomass

n equation’s Ogawa ef al. (1965).

Intergovernmental Panel on

D=3

(Deciduous forest)

Climate Change [IPCC] (20006).

D = Density of trees (tree/rai) W, = 0.0396 (D2H)0.9326 Wg=10.27 Wy
n = Number of tree which N
a dinol li Wi, = 0.003487 (D2H)1.0270 Wg= Below ground biomass
peared mplotsampling vy — (28 /Wt 0.025)! (Kg)
(tree) _ )
A = Area (rai) Wa= Wt Wit W, W, = Above ground biomass
(Kg)

. Carbon stock ; Carbon 5. Carbon dioxide sequestration; . Assessment increasion
element (C) into biomass from trees absorbed carbon average 5 years ratio of Ban
Hoamuangkaew (2010). dioxide (CO,) of Doy Ton community forest

photosynthesis process. Lumphun province that is
C =047 Wy IPCC (2006). deciduous forest which
_ lue have 1.42 percentage
C = Carbon element (C) _ va p g
W= Biomass of trees COx(seq) = 3.6667 < C (rai/year) Sunthornhao et al.
(Wy + W) COyseq = Corbondioxide (COy) ~ (2012)-

has absorbed from B, = 1.0142tB,

atmosphere.

. Carbon stock next 5 years With ; B, = Biomass quantity at now
value; Used each price W, =Biomass of stem (Kg) year (Kg/rai)
market from selling-buyying W, = Biomass of branch (Kg) t = times (year) with 1,2,3..5
weekly report of Thailand W, =Biomass of leaf (Kg) V, = Carbon stock value at
Greenhouse Gasmanagement Wrc= Biomass of stem + “t” year (Baht/rai)
Organization, applicatted branch (Kg) V, = Carbon stock value at
from Thinchant (2003). D = Diameter at breast height now year (Baht/rai)

(Cm) r = Internal rate percentage
Vi= Vo x (1) H = Height of tree (M) (4,6,8 and 10/year)
B, =Biomass quantity at “t”
Year (Kg/rai)
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Fugunmiflszian A TlSnannainmianua
299.94 fu USInainraTnwmae v 0.31 fu/
15 dszinn B SlSinamnadinwianue 2,282.55
§u USuannadinmas w235 §u/ls uay
Uszian ¢ TlSinannaiamiamua 3,911.79 AY

USNIaTIMIWRAY (AU 4.04 614/ (Table 3)

Table 3 Biomass categorized by crown cover density.

Biomass(ton) categorized by crown cover density

Timber quality
Crown cover
type Total Average
Low Middle High ton/rai

A 20.37 96.13 183.44 299.94 0.31
B 274.68 1,002.42 1,005.45 2,282.55 2.35
C 608.60 2,042.02 1,261.16 3,911.79 4.04
Total 903.66 3,140.57 2,450.05 6,494.28
Average 0.93 3.24 2.53 6.70

v
MIANAUAI UOUNIHUAIAL 3,052.31

o s P A o P ' f
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v d s k4 ' A ' 9
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o s a o & s = o
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o 1 S A [ <3 o
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s = ) P '
M5 UDUIRAY 1.90 duaTuou/1s (Table 4)

Table 4 Carbon stock categorized by crown cover density.

Carbon stock (tC) categorized by crown cover density

Timber quality Crown cover Average

type - - Total -
Low Middle High tC/rai

A 9.58 45.18 86.21 140.97 0.15

B 129.10 471.14 472.56 1,072.80 1.11

C 286.04 959.75 592.75 1,838.54 1.90

Total 424.72 1,476.07 1,151.52  3,052.31

Average 0.44 1.52 1.19 3.15

a v J Jd
‘]Jﬁll']mﬂ'lﬁﬂﬂ"lfﬂﬂ']clfﬂ'liﬂﬂu"lﬂﬂﬂﬂ‘lcﬁﬂ

39 11,192.82 AUCO, 10dy 11.55 duco,/ 15 Tag

, o vy 2 P
wiMsgady co, ved lfgudunuduganinlil

9

315z1AN Aall

9
@

BUAUNN

T)s2iam A 11500

M3QATU CO, 516.94 AUCo, 1nAY 0.53 AUCO,/ 15
Usznn B NlSinumsgad o, 3,933.95 duCo,
1@ 4.06 AUCO,/ 15 azilszian c ilSmnanmsgadn

CO0, 6,741.93 AUCO, A 6.95 AUCO,/15 (Table 5)



NSNTIUAAAST 37 (2) : 37-47 (2561) 43

Table 5 Carbon dioxide sequestration categorized by crown cover density.

Carbon dioxide sequestration (tCQO,) categorized by crown cover density

Tlmb::;pqeuallty Crown cover Total Average
ota .
Low Middle High tCOy/rai
A 35.11 165.67 316.15 516.94 0.53
B 473.41 1,727.66 1,732.88 3,933.95 4.06
C 1,048.92 3,519.41 2,173.60 6,741.93 6.95
Total 1,557.45 5,412.74 4,222.64 11,192.82
Average 1.61 5.58 4.36 11.55

Remark: tCO, = Ton Carbon dioxide

a = v I
ﬁ?NWﬁﬂﬁEﬂﬂiN?mN?ﬁ“ﬁ?ﬂWW N1INNINY

% o o ¢ %
ﬂﬁ‘]JE]‘L!LmZﬂﬁ@Jﬂ“ﬁ‘UﬂWfﬂﬁUﬂumlﬂﬂﬂﬂbl“lfﬂ N

4 4
mssuunamdununin a1 (Table 6) Al

Table 6 Carbon stock and Carbon dioxide sequestration categorized by timber quality types.

Timber quality Biomass C CO2(seq.) C COy(seq.)
Types (ton) tO) (tCOy) (tC/rai) (tCO,/rai)
A 299.94 140.97 516.94 0.15 0.53
B 2282.55 1072.80 3933.95 1.11 4.06
C 3911.79 1838.54 6741.93 1.90 6.95
Total 6494.28 3052.31 11192.82 3.15 11.55
Remark:tC = Ton Carbon.
tCO, = Ton Carbon dioxide.

Thaputhuduidnnadionths witanua
069.44 13 Taouiaiihi 3 Fuidorsen fio suSouson
Ao 230,13 15 Fudousearniu
ﬂmﬂamﬁyaﬁ 504.55 13 nazdudouoamIIY
mmfm 23476 95 wumssa iiadu 22 wiia 157
TlW‘]Jiﬂﬂﬂﬁﬂ fAv 1o (Dipterocarpus obtusifolius)
PnMIMuIMHIUTaLIaFININA LAWY
wumﬁuﬁ?uﬁauﬂm@hm WU Fudouvon
muninhunauiSinumnainmnniiga e
Fudouoamuiuthunarion 504.55 13 uag
fsmannaihnmaunisnaasdediunie
3 wlasdiawiiy 6.22 du/ls iifefanusasidau
ﬁu‘ﬁua’muﬂimmmammwmwm

3. mstlszifiuammsindumsuen
NMIANE WD yammsAnRUAUoU
139 5 dasmeniile 6% lasldsimaaiaratsuma

NI AeEMIIaU A 0IRmS
VTHITIAMIMHTOUNTZIN (2560) LAY TINAULA
Tﬂmm'mmﬂ?uﬂmmw"lﬁ'ﬁu“ammiﬁmﬁnﬂﬁmu
(Table 7) ﬁ'ﬁ‘fr

1) §1ﬂ1?m14aﬁi1ﬂ1“§mﬂﬂﬂ1§ﬂﬂu51m500
masdumsuew laeen lud Hyammssnfumsueu
Fanua ohdy 4,629 1/Aumsveu laooanlad/
15 Gi?yuﬂmmwllﬁ'ﬂﬁxmw A, B, C M0y 214, 1,627
1a 2,788 um/@mminau“lﬂaaﬂ"lcm/”lﬁ AEAL

2) Aa1A EUA 151018 0010m5 101 207 111
dedumsvoulaoonlud Hyasmsfnduasueu
Fanua oy 1,917 vdumsveu laooanlad/
5 ﬁ?yuﬂmmw"lﬁ’ﬂizmﬂ A, B, C 1101 89, 674 L1
1,154 vdumsveu laoen loa/13 audidu

3) A81A CCA 5 1AE0UI0MT DY 481 111
dedumsvoulaoon lud Hyasmmsfnduasueu
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o " w o ¢ P o P o o

Nanue 1M 4,453 1dumsueulasen lud/ waz 2,682 n/duasueu lason laa/13 mudien
Y

5 sugannlfiszian A, B, C iy 206, 1,565

Table 7 The prediction of carbon stock value of tree in Ban Ton Peung community forest,
categorized by timber quality types in each, internal rate and carbon price.

Carbon stock value (Baht/rai)

Biomass Carbon. Internal of each market price (Baht/tCo,)
atyeart. sequestration
Years rate .
(Bt) at year t. (%) EUA CCA Price other
. . (|}
(ton/rai) (tCo,/rai) 207 481 500 750 1,000
Timber quality type A
1 0.3138 0.5408 4 108 250 260 390 520
6 106 245 255 383 510
8 104 241 250 376 501
10 102 236 246 369 492
2 0.3182 0.5484 4 105 244 254 380 507
6 101 235 244 366 488
8 97 226 235 353 470
10 94 218 227 340 453
3 0.3228 0.5563 4 102 238 247 371 495
6 97 225 234 350 467
8 91 212 221 331 442
10 87 201 209 313 418
4 0.3273 0.5641 4 100 232 241 362 482
6 92 215 223 335 447
8 86 199 207 311 415
10 80 185 193 289 385
5 0.3320 0.5722 4 97 226 235 353 470
6 89 206 214 321 428
8 81 187 195 292 389
10 74 171 178 266 355
Timber quality type B
1 2.3879 4.1155 4 819 1,903 1,979 2,968 3,957
6 804 1,868 1,941 2,912 3,883
8 789 1,833 1,905 2,858 3,811
10 774 1,800 1,871 2,806 3,741
2 24218 4.1739 4 799 1,856 1,930 2,894 3,859
6 769 1,787 1,857 2,786 3,715
8 741 1,721 1,789 2,684 3,578
10 714 1,659 1,725 2,587 3,450
3 2.4562 4.2332 4 779 1,810 1,882 2,822 3,763
6 736 1,710 1,777 2,666 3,554
8 696 1,616 1,680 2,520 3,360

—_
(=]

658 1,530 1,590 2,385 3,180
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Table 7 (Continues)

Carbon stock value (Baht/rai)

Biomass Carbon. Internal of each market price (Baht/tCo,)
atyeart. sequestration
Years rate .
(Bt) at year t. (%) EUA CCA Price other
. . (|}
(ton/rai) (tCo,/rai) 207 481 500 750 1,000
4 2.4911 4.2934 4 760 1,765 1,835 2,753 3,670
6 704 1,636 1,700 2,551 3,401
8 653 1,518 1,578 2,367 3,156
10 607 1,411 1,466 2,199 2,932
5 2.5265 4.3544 4 741 1,721 1,789 2,684 3,579
6 674 1,565 1,627 2,440 3,254
8 613 1,425 1,482 2,223 2,964
10 560 1,300 1,352 2,028 2,704
Timber quality type C
1 4.0924 7.0532 4 1,404 3,262 3,391 5,086 6,782
6 1,377 3,201 3,327 4,990 6,654
8 1,352 3,141 3,265 4,898 6,531
10 1,327 3,084 3,206 4,809 6,412
2 4.1505 7.1533 4 1,369 3,181 3,307 4,960 6,614
6 1,318 3,062 3,183 4,775 6,366
8 1,269 2,950 3,066 4,600 6,133
10 1,224 2,844 2,956 4,434 5,912
3 4.2094 7.2549 4 1,335 3,102 3,225 4,837 6,450
6 1,261 2,930 3,046 4,568 6,091
8 1,192 2,770 2,880 4,319 5,759
10 1,128 2,622 2,725 4,088 5,451
4 4.2692 7.3579 4 1,302 3,025 3,145 4,717 6,290
6 1,206 2,803 2,914 4,371 5,828
8 1,120 2,601 2,704 4,056 5,408
10 1,040 2,417 2,513 3,769 5,026
5 4.3298 7.4624 4 1,270 2,950 3,067 4,600 6,134
6 1,154 2,682 2,788 4,182 5,576
8 1,051 2,443 2,539 3,809 5,079
10 959 2,229 2,317 3,475 4,634
Timber quality type (A+B+C)
1 6.7941 11.7096 4 2,331 5,416 5,630 8,444 11,259
6 2,287 5,313 5,523 8,285 11,047
8 2,244 5,215 5,421 8,132 10,842
10 2,204 5,120 5,323 7,984 10,645
2 6.8905 11.8757 4 2,273 5,281 5,490 8,235 10,980
6 2,188 5,084 5,285 7,927 10,569
8 2,108 4,897 5,091 7,636 10,182

—_
(=]

2,032 4,721 4,907 7,361 9,815
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Table 7 (Continues)

Carbon stock value (Baht/rai)

Biomass Carbon. Internal of each market price (Baht/tCo,)
Years atyeart. sequestration rate :
(Bt) at year t. (%) EUA CCA Price other
(ton/rai) (tCo,/rai) 207 481 500 750 1,000
3 6.9884 12.0444 4 2,216 5,150 5,354 8,031 10,707
6 2,093 4,864 5,056 7,585 10,113
8 1,979 4,599 4,781 7,171 9,561
10 1,873 4,353 4,525 6,787 9,049
4 7.0876 12.2154 4 2,161 5,022 5,221 7,831 10,442
6 2,003 4,654 4,838 7,257 9,676
8 1,859 4,319 4,489 6,734 8,979
10 1,727 4,013 4,172 6,257 8,343
5 7.1883 12.3890 4 2,108 4,898 5,091 7,637 10,183
6 1,917 4,453 4,629 6,943 9,258
8 1,745 4,056 4,216 6,324 8,432
10 1,592 3,700 3,846 5,769 7,693

Remark: EUA: European Emission Allowances in 3 march 2017 was 207 baht/tCO,. CCA: California
Carbon Allowance in 3 march 2017 was 481 baht/tCO,. Other: Assume price’ s selling-buying

to will raise in the future.
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