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Carbon Sequestration Estimates for Cryptomeria and
Cypress Plantations by Age-Based Stock Model

Chih-Yu Liu* Chao-Huan Wang**

1. Department of Natural Resources, National llan University

Abstract

In the environment issue of the global warming, to decelerate the greenhouse effect by forest carbon sequestration has
already become one of the currently important development trends. In practice, forest inventory data are widely used for
forest carbon stock estimates. Such data usually represent forest wood volume stock (m*ha®), which needs to be converted
to biomass carbon value (Mg C ha™). The objective of this study is to estimate the carbon stock for cryptomeria and cypress
plantations in Taiwan on the basis of age-based forestry statistics. The data sets of the third forest inventory and the
permanent plots for cryptomeria and cypress plantations in Taiwan were applied to develop the regional accumulation of
wood volume model based on stand age. We also combined those equations according to similar regression coefficients, the
geographical location and the climate condition. It made much easier to estimate forest wood volume by age class, and
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furthermore to calculate growth rate. The carbon stock could be estimated using the conversion factors of IPCC or the local

prior study before 2006. The results using the local conversion factors showed that, in the period from 1995 to 2005,
cryptomeria and cypress plantations in Taiwan, respectively, sequestrated 95.85x10° and 52.64x10° Mg C per year(1 Mg=

10°g), one with an area-weighted mean 2.07 Mg C ha™ per year, the other was 2.10 Mg C.  The amounts of area-weighted

mean (Mg C ha™ per year) in both cryptomeria and cypress forest types in the central and southern part of Taiwan were

higher than those in the northern and eastern part of Taiwan. The results of this study can provide a good reference for related

researchers and forest management.
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Table 1 Prior studies on carbon sequestration estimated for large scale forest land in Taiwan > and for Cypress

and Cryptomeria plantations in Japan.
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Table 2 Regression coefficients for Mitscherlich formula relating the accumulation of wood volume (m*ha™) to

stand age for Cypress and Cryptomeria plantations.
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Fig. 1 Pattern of accumulation of volume per hectare over time in Cryptomeria plantation predicted by
equations.
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Fig. 2 Pattern of accumulation of volume per hectare over time in Cypress plantation predicted by
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Table 4 Calculated carbon stocks for Cypress and Cryptomeria plantations in Taiwan for 1995-2005

1995 2005 1995-2005
= < it e 0 . B g 140 , T 4
7 o T FHE , LR P FRE . Tk T B ,
wOE PR REAE o ppiresr 0D ARERE ekl B B Bk A B
) Mg Cper  (MgCha*
10%ha) (10°m?® Mg C Mg C ha' 10%ha 10° m® Mg C Mg C ha* (
( ) ( ) (Mg C) (Mg ) ( ) ( ) (Mg C) (Mg C ha™) year) oer yean)
IPCC (g
It 46.29 13254.44  6295.86x10° 136.01  46.29 16873.57  8014.95x10° 173.15 171.91x10° 3.71
it 25.05 2011.75  955.58x10° 38.15  25.05 3927.82  1865.72x10° 74.48 91.01x10° 3.63
B[] (78
It 46.29 13254.44  3510.49x10° 75.84 46.29 16873.57  4469.03x10° 96.54 95.85x10° 2.07
1t 25.05 2011.75  552.68x10° 22.06 25.05 3927.82  1079.07x10° 43.08 52.64x10° 2.10

f

(1) (SR SR R B -

(2) IPCC F9 D Vypoirgem =19 * VW =05 » Ceo=0.5 (T4 + = 4] - 2006) -
(3) B | RIS Vgroen=1-65 * VW =0.333(% [BI[LE" > 2003 ; 4% - {3} » 2005) ; I #% EF=1.754 - BD=0.302 -
Ceon=0.5 (FF"H > 1978 1 [+ H% > 1992 ; = £33 » 2002) 5 Coon fR"] 0.5 ©
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Table 5 Calculated accumulation of wood volume per hectare (m* ha™) and carbon sequestration for Cypress and
Cryptomeria forest types in Taiwan for 1990-2005

o+ HEE HIF/ R
Fp O OHIRn *RE HRF O BEGE WAEHE R *RF ERGH
2 g BB

Fi
(m*ha®)  (m*ha?) (%) MgcCha'yry (m*ha') (m*ha®) (%) (MgCha'yr?)

1990 46.61 5.79 12.42% 1.59 240.99 9.45 3.92% 2.50
1991 52.40 577 11.00% 1.58 250.44 9.26 3.70% 2.45
1992 58.17 7.34 12.61% 2.02 259.70 9.07 3.49% 2.40
1993 65.51 7.30 11.14% 2.00 268.77 8.88 3.30% 2.35
1994 72.80 7.50 10.30% 2.06 277.65 8.70 3.13% 2.30
1995 80.30 7.40 9.21% 2.03 286.35 8.52 2.98% 2.26
1996 87.70 7.76 8.85% 2.13 294.87 8.35 2.83% 2.21
1997 95.46 7.73 8.10% 2.12 303.22 8.19 2.70% 2.17
1998 103.19 7.64 7.40% 2.10 311.41 8.03 2.58% 2.13
1999 110.83 17.77 7.01% 2.13 319.44 7.88 2.47% 2.09
2000 118.60 7.69 6.48% 211 327.32 1.72 2.36% 2.05
2001 126.29 7.60 6.02% 2.09 335.04 7.58 2.26% 2.01
2002 133.89 7.51 5.61% 2.06 342.62 7.44 2.17% 1.97
2003 141.41 7.55 5.34% 2.07 350.06 7.30 2.09% 1.93
2004 148.96 7.83 5.26% 2.15 357.36 7.17 2.01% 1.90
2005 156.79 364.53

43



o =0
ﬁﬁm
I * PRI i R e A
W ff R R B - [ ﬂgu HIFI Y
ERid) J[? FHED > Ty il ] f\,ﬁ#ﬁmﬁgﬁfﬁ
ORI AR > PRI T ST S
{plﬂrﬂﬁgg °

R ﬁ*w-?*?zl i3 lﬁ,mmpﬁﬁg Eis
(i (I I 2+ & A 1990-2005 & it S5 A
£ 547 305.61 A[199.93 m® hat - Af4H0T 1% KBl
MR LRy I A TS Rk E Bir‘ﬂ?
45 - 1995-2005 B 1> ') IPCC s s fih F A
¥4 & 7 ORRpOmRE e B ET 171.91 x10° Mg C per year - g
£, 91.01 x10° Mg C per year ; B[ ks (g fﬁ,;ﬁ;ﬂ
4 BRI A BEET 95.85 x10° Mg C per year » gy
+ £% 52.64 x10° Mg C per year o

FIAANEETS - Fil) ﬁf‘%ﬂﬁi@ﬁﬂ ’ f'ii%
plﬁ[;ﬁp [EJEy =p Iﬁ&ﬁj? ERE gﬁﬁ:@
BEEF, = BT D AP B R J—'\ BX
L “f“ﬁfz_'ifl?ﬁﬁ]*/ s ﬁgmﬂ » 2004 ﬁ‘ﬂji =
TP 201% 1 312 BRI MRS 2
ET AR fEH R EIPIRERE ﬁ‘ DY o [N i/[
[P T IR 2 MRS R R O R e
SRS ;[%lguﬂ,{ég A N TR BRI e R LT
e BRI ERAGS N OERE R R -
¥ B A pORSE o A S TR ﬁrjg;j“ﬁ
i I E RIS - SRS
HAGPIEE (5 HF&@F'WWUP{% PRIES %F
iwﬂficff ﬂjf F'J “F‘h?;‘T“ ﬁﬁp&.& El o

,if,EF@pﬁf‘rwvHJpl Vi Ak A ,qﬁﬁu
B NI l@%ﬁ‘“ﬂplﬁ?i @*n_ﬁ’“ﬁ‘ J“”‘é““
BIPUFERT I’EWmEﬂE iz ﬁfﬂ“‘*»’#ﬁ*‘r'ﬁgﬁfﬁ ﬁ%léﬁ E
PO SR o F TR 5 R lé’?’%m 'J%ﬁ‘jﬂﬁbzr
IR VST o P HEERT ,?ﬁ#ﬁmﬁ@‘ Eﬁ #f
HERE | FAH 12 s E | PR Y~ ﬁlﬁﬁ%@ i FRIgE

‘;m ‘;m \

*
£

El
Elxat
El
El

FIATI 1A (S RRBIE ARARZ AR BT G R
s Q@ﬁtiﬁiiﬁ'i s SRR D) FIPE R B IR £
[T

AP VAR AR RS PRt i
AR (2 “T@E'I&E&z' ﬁ%l*’@ﬁﬁ
WERLAF R » PN ?ﬁfﬁ'*?'”’ PR - 2R
i*’ﬁ[Ff,ET‘& a&';&ﬁﬁpbﬁi’lpu “t

S

FE ﬁ‘l?ﬁ‘“ﬁi‘aﬁ%‘ffﬁu SR ED (95 BLE|
-12. 3. 5-5%5-62) « =4 ».;*avrg@ﬁ SR ,ﬂm\@grﬂ%
&P o WP H TR
B BRI TR y@wﬁw

44

2HY R
=k 0 1996 © S fEARBET I EM‘T&W& e 3%
@%Lﬁ@* rFf‘f’*J“ Eﬁ?’ P A rﬁﬁ
pp.215- 229 fid=e
= J7AE - 2006 - #ﬁ?ﬁ'ﬁl%@ﬁ TEVE e TEREK T
FYEMP b Ep Rt 3 ) 95 R -12.2.3-75
-€1(5) = fid™e
= A7 2002 ¢ ARSI ) o p3TT o i A
ﬁiff%‘? SiEh
= A H < 2006 @ Z SRR R - B2
[@ﬁ&@ﬁﬁ,ﬁlbmﬁlﬁﬁjﬁ pp.5-1~5- 12 F"I#
TIH - P - 1996 ¢ 2 SRAEEE kpﬂ;aﬁ*l/%%@
TS « 50 PR LR ff e [N Qe R 5 f
T & pp.365-380 o [ g?ﬁﬁ* Q:ﬁé“ TR
HFE 21978 o T y 4«11175‘7F§U7F/ﬂ‘ I E RRA & PrEl
g o it g?ﬁ*i@%ﬁ?’ﬁ‘mﬁﬂ
P83 e
TR AR [T < 2000 « 7 S bR
PR S g S AT e 1R RSP 15(1):116-123 -
BB~ PRS- MRTET o 2003 AR R HOTEFY
s I Bl o SRR R S [RABSEAAT T S
f“‘ﬁ#’p&,ﬂéﬁgﬁ?ﬁw it & pp13-27 « {14
PREES ~ 2 BIRL Wmﬁ ° 1999 - 484 ~ W&Edriif%'
TS P g&ﬂ&lmﬂ?}hi&r, 13(1):51-60 -
P~ 2 Bl - 2005« FUiBETH 2 P b AR
IS%=Y '*'*]ZIU o Iﬁﬁi 31(3) 12- 19
Pl ~ ?* IR o 2005 AR o B o 7
PR 31(5):4-11 o FFFER © 1995 o 5T= f»‘fF’ Ry
Eﬂvj FSHIMIG A - p-258 o FITRRA T Ehgﬁﬁ%’%
e fidTe
PR o 2F006 At ﬁlﬁaﬁﬁx fE=] o
F1=C &3 pﬁm p.};;quﬁ%un SAER
PREIEE ~ (7 37 © 2005 o ik PuBHERL L T [fil b 10
P Bl AR & O S BV TR g”?ﬁﬁ
Y & pp.97-108 - ’F'\,:l“*o
FRKG (=~ I~ FREES 2002 < 1] % #’Ui}é?ﬁiﬁ%%f#?“
TR IR A TR B VPR o Bl
PP ) 16(2):71-79 - {1
SRR~ 2 2] - 2006 o W BUE P S AR
BIFY AR - R 2 [T ) o R PR %‘7 pp.4-1
~4-18 ¢ {1
o e~ TR ~ BEO02 ~ P I’ﬁl‘?ﬁ1 @F 13p3 1992 -
EIRIFHR A A1~ %Jﬁ‘li’?"f B e S & A
TFT 1 - p.204
F—?fﬁ‘ 54 0 1980 o G o p.215 o F A o 1%
TG~ AT 2 2005 - AR KFVG Bl
FF[@H#W%J IR [‘?t 156 #] pp.33-39 -
B e LR - 1994 o Bl A Gk o

B

p.27 -

Sy

p.925 -



PR AL R B (TR A - e

B | SR A [ - {1

fETECET - 2006 - ﬁﬁﬁﬁaﬁﬁ?ﬁ@ﬁ%ﬁlé o [l % [ﬁ'ﬁ&l&éﬁﬁ
w‘lbmﬁlﬁﬂfﬁ;«jﬁ pp.2-1~2-30 - 'F'\,:l“*o

Fang, J.Y., A.P. Chen, C.H. Peng, S.Q. Zhao, and L.G. Ci
(2001) Changes in forest biomass carbon storage in
China between 1949 and 1998. Science 292: 2320-2322.

Fukuda M., T. lehara, and M. Matsumoto (2003) Carbon
stock estimates for sugi and hinoki forests in Japan.

Forest Ecology and Management 184:1-16.

IPCC (2003) Good Practice Guidance for Land Use,
Land-Use Change and Forestry.
http://www.ipcc-nggip.iges.or.jp/public/gpglulucf/gpglul
ucf.htm

96 & 08 *| 03 [ 1457
96 £ 11 7] 09 [ 14§~

\

<

45



