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W o BRE DAL > AW e R BUS R MER L IR ME T 55105 BRI A L
RELNWE 3,573 JT 0 BRNE T8 T AR MBI E L 55520 > MERIIRF 5 g ath L ik
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i

R L HATE R — 8 2 B S ERERAEAVREE - AMER B RBRIE g
% R R/ - REYRERME BV LSS BRI
MBS (Zhou & Gao > 2016 : Liu > 2016 5 S REHL ~ BLEF > 2014) - 2
I A RS HE R HATRY ETHER - B BRI 2 A By #S o 1l B8 2 1 BB A 7

2R 2001 BN ETE (gross domestic product » LU NfEfE GDP) #J 1.10
& Feln =R e ETHEERm > EE R e ESFE 173 {5 (Estrada
Tol & Gay-Garcia » 2015) -

TH SR B Rl o S e B LA R AL Y 1997 4ERVER 3 KRS EIR 3L
ML AN FIFE B €3 (The Third Conference of the Parties » DL fifg COP3)
A EE (Kyoto Protocol) » THATH 192 %I (United Nations
Framework Convention on Climate Change > 2017a)  H H & B B R B d 25 5
Y 2012 R = R ARV PECEREE 1990 £ PR I E R 5%
FIHRCR - T = SR A R B R LU /ST + &kl (CO,) ~ HikE (CHy) »
FAbmiE (N.0) ~ Eaikit? (HFCS) ~ &3Akfix (PFCS) KA

(SFs) (United Nations Framework Convention on Climate Change > 1998 ) -
b BB THE "~ = R B B B B RS AR ~ BT AR R AR AR
f%%% (afforestation, reforestation, deforestation > L Ffif% ARD) Fi s 419k
FE 5 B T LA S A R EE B 0 LU & R T BB A 5 ( emissions
trading » DUTNfE#E ET) BUSIKEETE - RARME I E KAER B L ryREE b
BN H H E M (United Nations Framework Convention on Climate Change °
1998 ; Core Writing Team ~ Pachauri & Reisinger » 2008 ; Strassburg et al. »
2010 ; Food and Agriculture Organization of the United Nations > 2016 ; FK[EH|
B ~ HiggEAR - 2013) -
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2R (Paris Agreement) J* 2015 fFEAYES 21 & B S M A L i 22
NIRRT Bl e 3 (The Twenty-first Conference of the Parties » f§fF COP21)
HEsE - B RE RS BIRFEENTE - Hal 197 HEsEEFCA 143 {6
B #t#E (United Nations Framework Convention on Climate Change » 2017b) o
H H A Rt 2 BRI R T 4 E T3 AERITKELLE 2°CRIA > BT
1 2B R TR HIAE T2AERTAEDL L 1.5°CRAA > 1Bl 8RR e &
ANIE] > EEER1TG R A 25 Ml i K B o K AR ME R B AU B R E - ERA R
FERHLSEEZREHEEB (Intended Nationally Determined Contributions °
PUTfi#E INDC) » i BH 28 th Bl X T4 Hi 2% B Y B 5258 5 Jk#E 178 (nationally
appropriate mitigation actions > fff NAMA ) > DIHAEEHA 2020 fFEREZE R E
H#Z (United Nations Framework Convention on Climate Change » 2015) » E223¢
Rl dLat 29 BRISC > HARSE TR bSO - #iY B RE ISR IR 2 SR HE K RE
BIFRIE IR o SIf  AEE Vff EE 5C  HA T BEE BR A A R SR B S A T - B
BRIk D MR MR HR I ~ BEINBRRAF ~ BEINBRIRAF ZAE Ty ~ K
BRARMA 5 [R]IRF B HH B RH R 30 B A R B J R A R Y B B o BRI PR iR
[HE A 7 i 208 Jre B Bl by B S -

1717 2 B BURF Ty D0 SR e S L Y T Dl AT AR B AR S EOR » Y 2015 4% 7
A 1 BIEE i = i be kg R B Bk - 3T00% 2050 3B i = A ae FE ik
FREFy 2005 FHERER 50% LUNZHAR - AR =HRfaH T IRIERR K CO,
HHERCE T B SR A o B2 - IR R 1 o R AR L R g e ot o ¢ e
BT - R BRETHEE SR - PR REAN N EE BA ) - PR
FERRETHREE TR - iR B BPER CO, & RRVEHE © ARG HY
HEUFE ~ 108 ~ B8~ eliEE -~ MRS - SREEERR s 0 — 8
LR R E R SRR HEIC— AW COy & - ) 5B/ R BUN ZEHEE) A
BEE B LRI RE R TR S R BSRERE ] R 10 Il R K
Dy o M58 - — e AR 2 S 35258 ik 5 2 UG < BERCER S e L2k 1 I
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M (TR B &R - 2015)

FRAR BAT M E VI RR 58 17 B ARRRIR R - k2D A S i == SR e Y 2
R ARATESZ (Bigsby » 2009 Man et al. > 2013) - MR ACHHE ZH
FARER HE 35 R AR MRS B R IR B ST - AR S KB I SRS RS BEUR » 7 4E
filk I 77 35 1 B P DA e MRt Y T2 fE{H (land expectation value » DU i
LEV) » B AP I B E PR IROE 75 7 28 52 B DI 2 B A filk 8 4 S5 HL At AT 38

(Manley & Maclaren * 2012 ; Zhou & Gao ° 2016 ; Nguyen & Nghiem > 2016 ;
MREIBE ~ HIBEAEE > 2007 5 HIREAD ~ 5 S B% ~ MREEE - 2009 5 MRERERL ~ I #5
fE > 2010 5 ERELR ~ BUEE - 2014) - SHHMIE B2 H TR H IR R AR E R
BHYEZE > PRI E A HEETE R AT K EF R - B LM
[F0) 1 F i i (0] Z BT R S ARMAEET T 1R (Manley & Maclaren > 2012)

FERMIS BB RER S > BB EIWAM M > 55— K D EEESE
55 Rolm O IR R R oK Horpr - L3I S M E A # [ L  » 7€ Faustmann
5% ~ Hartman 8 DIR O FFZ T80T » (AR H BT HIREH B
B~ LHEIRCHEEY  DORARSLEIREE UL RE AR KR - Hf > Zhou
Bl Gao (2016) ZWHJeifH 5 BAM PIERHIRRE R LY] - (HEZH ER
JR A BB FI R A R 2 (50 P o S ol o e i e A o BB T - ELBFZE S R HH
AT SRR BLGAELTE FIRA A AR 2 150 FH v Sl 0 e T 7 2 o iR T - DA B e e
TSGR (EAS S 5t 37 45 BB AR Mt & il AR A B 220 - (HE A7 5 8L
e LML B i (S A RS2 38 0 - ST I MAS ) HE A T IR RS i M A
BHBOR - IREW 2 AR M E T IR - AT ZE4EfH Zhou B Gao (2016)
LIGE > HE— A T DR 8 L B AR A Y DI AR BT R AT - L3
IHEEEER (1) EERAMBA ~ (2) FRAM YA Bl T 5 fik FE 1K
A~ (3) FEARMUA ~ 1 EABMEYCA ~ T E0 H EEECH ~ (4) &
FEARMCA ~ i B ARRRIE A ~ st 30 LIRS ~ BRAB R IR L

PR 5 - B R R B P R 1 T A 7 ) T B S AE itk 58 2 T B N B
i
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o I EE - ARpFTest EEE - S EEAREEMEAFESE T ik
[ T3 455 7E & - 3t ST S8 1 i B o i (030~ R PR BSURF MR SE TS P A A B BOR
25 M o RN R TERERGHER AT > AW FEE 8 UL 7347 ff 58 25 X
SRAEN AR st I R B e G 2 DU AR 2 2 5 R AE
R 2 77 15 18 T == SR B A8 2 Tl B 2 kBT 3R A 2% -

I1 ~ P 3 s Ay

K FE R 1 e S AE AR 73 Ry ORI B IR AR OR 3 2k H A IEMOR R 2 DA
B HE A oy > BT R RO » 1538 R 25 3t b b 0 A DA S SR A
Yl BRI » DL B =30 < EE & G R LUK LR EE - ik
Wi A E 28 Ry REBE T U B EE A R i - AR FeiEs ik Rk
FIPRAAE (B B R VE (E (52 2 - HORMHER - BRIER - MRy A R (DA
ProRE RN —ETRE ~ AEEREEMLA BT - At DI5 e i s A S 1Y i
3 iy 3 PO SISy B IR T i 28 - B TRIRR RSt B AR & DL B (0) R
i A7 A Y EERIAEY R DL Bo() £ - HAEYEHERRE (biomass
expansion factors » DUNf&i#§ BEF ) BAMERMERH - [KIIL B, (¢) = BEF - B4 (¢) 1F
T — R T

2.1 MAR ;2 =B

ARBFFELLY (1) o ¢ WAL M - o R lHER - TAE ¢ RFEAL
HRE AT M R R By H(O) =V (1) > IR0 B3 T B MRA (B 9 39 LA )
E

Wy (B, T)=e " [RH(T)-C,]-C, &)
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Wy Ry BALRIBE MR B E AT BE (NTD/ha) 5 P B T SERFHOARM %
(NTD/m’) 5 p T8I 5 H(T) By T WEELAT ARG AT ICRERI A RS (m¥/ha) 5 C,
Fo AL IAEAYICHE KA (NTD/ha) 5 C, R B IR AEAR A (NTD/ha) ©

2.2 ZEHD 2Rk EE Mt 2 = EY
b B A=Y 2 B R AR FE A 2 F RN R -
maup:gﬂ@&ﬂmﬁmﬁgiﬁw&mwﬂgmm )

Wy R BT A AR AR EBE (NTD/ha) 5 B Fufi{Ef& (NTDACO, ) ;
By (¢) BAA7 IS BRI EERAEYI R BMER (vha) 5 B)(r) Ry BRI IS b FERIIAE
Vg B3R (tha); p BiTHRER CF k& =LA (carbon fraction of dry matter »
DUR i CF) (tCOy/t) 5 BEF Ry )R iR -

E PRI FEE 1T HSOHE 12 G SR IR 9 A s s 2 BB B BE Ji - (H 2 W FEFT
WHEFARM EGIIAGTE » PR BLEAE R AR IR TT DU 18 28 AR R B
FEEIYE - FrLUEBR 3 2 AT ARSI ABRBE G - AR se ik 0 Rk
TR LB TR HHE AR % D 73 FEG IR R OR SRR - it DAFE KRR A
A S AR SRR B AR 7] LR IR By MA(T) = (1= 0)H(T) = T YO R IR AT B B
JB T B A B R HI ] DAROR By

CSP(T,PC,Q)=e_pTPC[9H(T)7z] 3)

Cop Fo B IR UL FHE BRI VP BUE (NTD/ha) 3 P Ry fiR{ELRS (NTD/ACO,) 5
O R TBRERLLH 5 H(T) By T IR BLRL R T ICRERTAT RS (m¥ha) 5 7 B SR A
AT &R (1COym’) 5 plaPTEiR -

2.3 ERATHERMKEN R
FECHBYE EMIIA MY R LR E Y - B N Ry
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5 -4 U T R+ El PR bR B8 B 2
SR H R B3 B HORTIAEIB B N() =0 (Holtsmark ~ Hoel &
Holtsmark » 2013 ) 6 U #9052 i #0790 BUBR T A6 - HLBHGH R T
y o MM RHE R 6+ LIRS R ¢ IS LR I T 27 By
N'(0) = 7B (0)-N() » T -4 A &R AT o7 R

N()=e"y| 0’ BEFe” By(t)dt (4)

N(@) Fot RIS T HOECHERY S IRKE © o B LEPIECHBEY 0%
Ry Rotth EESAEY)EERER . BEF RAEVIRIRIRRE C By() REW
MEYE -

117 S8 AP o0 e [ Rt B B R Ji > A2 — flil i (330 o - 35
U A Y53 1 P T SR RRAS S HY FIIRR g

C,(T,P.)= I;e‘p’PC(CF6N(t))dt +e T j0°° e ”P.(CF § e N(T)dt (5)

CoBAHELEIRCHERY 2B FE{E (NTD/Mha) 5 F. Ry fE %
(NTD/tCO, ) ; CF Fslix & mfl (tCOx/t) ;5 o s LT IR T H Y 77
W N R xS EHTEC A YA IR V(D) Rl (R 1 T B
ViehicsE s p ReffTEiE -

TR H Y < et 3 BB 7 R M50 7 > BB RT 507 R 7
BHA IR R E A > T 05 B2 AE R A I BE B (L - FERSSEEE —
KU FET% R MR RO RSt LB AE Y B g DL O 15 R - [KIL B ALk
L E R S IR A IR T DL e [ B (T) — By (D] #7143 IRRR B O iR
B #R B 8¢ " CF[B.(T)- B, (0)] » Kt I EEAEE T 2R -

Cy(T, P, 0) =€ P | 0°° e "' 8¢ CF[B,(T) - B, (t)|dt (6)

Cyy By B AL 10 A R SR A B 2 Wik L 19 3R (B (NTD/ha ) © B Ry fifk {8 %
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(NTD/tCO,) ; CF Fylix & &Ll (tCOy/t) 5 O Ry3b A 7 g
B.(T) bt EERA W& 5 B, (1) i HEA R 5 p iR -

24 EREFEERVYmENREE

FRBUARBUGE - FrE S I AR G 17 s B AR A 168 F Ak SR & DA
M E R IR > AE RS B — IR $% R DUR 8 25 AR MRORER 3% 17 U AR 1y
MR RT Ry e " M(T)=e* (1-0)x H(T) - TR H i — SALIR AT #OR
By pe™ " M(T)ze < AR FE A IR B BB T B IR B

Cop(T,Pes ) =€ " B[ ™' e M (T)mdt (7)

Cpp Ry B8 A7 10 A 3% AH P A1 B B B A R B 19 B {EL (NTD/ha ) © B Ry fifk (8 %
(NTD/tCO, ) 5 p Ry B HIM By 73 =R o M(T) R WHEAR M BRI &
PG (m¥/ha) s 7 Ry BRI MR AT & YRR (1COy/m?*) -

2.5 B THHEEEER

TR RO RS B E B SAGT SR > BT sk ] LUAS 2 B — i (0
AR IR A

WI:VVT"'WB_CD_CH_CSP_CLP (8)

W, e B — Wiy AU P BR S TR ] S AS Mat < B (NTD/ha) 5 W
BN R MAEE R FRE (NTD/ha) & Wyl BLAL AR 3 F i RE AT 1
i (NTD/a); Cp RyB A L C Y iiiF 3 E (NTD/ha) ;
Cyy Fo BLAL IR AR ICHE A B L B BEIF B (NTD/ha) 5 Cp R HUHERRT 2 1531
{E (NTD/ha) ;5 Cpp RyBA7 IR (R I iR A ARk B i 3 (NTD/ha)
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FERE AT B i (01 P B T B T A A A 2 2 R R B AR - ARt ER A7 T
PRI I T s R ] UZE DL R A S

W,
W=—>1 9)

_l—e

Fe R LA AR A U R A () &KL - v DS B Esdim
(T) > 3z H AT DURF [E1] 73 1 & T SRSt A I e 5 i £ 300 o B —diy £330 B 7 1o
RS 2B E (W) > B mEMOAREENFRE (0 ) BALm
st L AR HE I A RITFER . (W ) ~ SRR IBIFIRE (C) )R
WCHERL o kBt BREL (Cpy )~ B i A R R Bt < 3 BREL (Cp ) DURCERASZ
TP R LA R R T I BER RS BB ( Cpp )

I~ B3GR

3.1 IRHR

A (Cunninghamia lanceolata) Fo{5 18 #kEHEET A - XAFEINE -
# (Taxodiaceae) 2 AKJE ( Cunninghamia) [ FENR HH B RFEPY R B2 & -
[ 1917 G EGERAE - BHSCHR G EEEEMEE . — SR EES
h 6,216 U - HERE Ry A T EEM RS 58Iy - it HedE g
A R PRESN - HORMEREEE R Btk > #ERmT - SREEER BTG
EESEEEHEHEE WA M Z— (EFE - ZEE > 1960 5 #HFLIE > 2003
UG AE > 2008 5 HEE - BEFE - 204 THREEXZEGMRE R -
2016) - MBIFERARTE 2015 FRIFIEE Ry 14,620.77 12 AR > HEIEH
HETHE B 49% » RyBlEM iHE B R BT - DU HAHBART & R Ry
e ORISR IR LR T ER T (ITBEREZEGMHE S
2016) -
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3.2 SHERERIEE

321 AREREN

ABHFEER By T EE A R ARR MR 1 s B 2 (E (B i A - E ok
BN ARZ A RWHER > RS B sk (1992) K2R ] 8 #E E
1 (1993) Frig iy A RAER ASGHE BARNE - (HiRETH AR
BER 2B AIT Ry 8-20 AR FHEUME FEZRREM Z Lt E E{E
Bl i 5 e (X 0T AT REAT P b > HOARHIT 92 275 SR W1 Bl g FE D (1993) Frigth
A AR A R AR AT TR f5E

V(t)=578.6851(1— t‘1'54°2)54'3344 (10)

V(O ky t BEZMEE (mha) s Cpp Rtk - BB AL 4 R IRHER IR
A IS AR MR Rihfr (B 1) BEgARHEE R (B 2)
FR A E N EARNEF EREES 10 FRILESIRS » hFFEAHE
29.28 TSR TAEEE R R ERIZ A 18 FZEIRAME - hFFEAHE
17.00 32 /AR -

5

1 1 1 L L 1 1 1 0 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Fhiin TR

BRI AT TR BRI AT TR AR
B 1 TAMERERMIR B 2 TARZVEEFERMIR
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3.2.2 AR FEI

A FE AR AT ARAK K IR B T SR 3L B P9 R 5 & (Inter-
governmrnmental Panel on Climate Change - DL T f§f IPCC) 2 2006 F-/\ 1
CBREEREETMERE (2006 IPCC Guidelines for National Greenhouse Gas
Inventories » DL N f§ 2006 IPCC f5Fd ) Z it 8 5 (Eggleston et al. >
2006) » 2HE R (1992) Atz ARlE » JUE 3 - RIEFHEEIMR

(1985) ~ ZRERHEEL 226K (1996 ) ~ JE Rk Bl 19 (1997) FrigtinyEY)
BHERA (BEF) » M@ESE (2002) Frig iAvikE &ELp) ( CF ) #5510
ROJELERAEAT (1993) fRHIIEARAE RIER A EERS (K1) -

it EERAEY) EESOER (y) R2RESMW - MERKEEZRZF (2009)
LIFFERER - LR T ERY M EEER (0) REEMM I EEER (1) 3%
2 WAB WAL (2004) ZHFFERIR (£ 1) -

BB R AFREE - BAM R TS B AR e frihigR (& 3) B
AR (B 4) FRIRTEEZARERS 10 SRR 78R
i REEELE 3030 M S Lk M FIRREERIZERE 18
FEEFRAE - REEEAE 17.59 W ALk -

K1 EARERLE EVEERFRBRKSELH

5 o LERAERE b
MER ey wamgm oo R DRTIECEEIR
(D) BHSEE  RETH ER
X ( BEF ) (CF)
(g/em’) (7) (o,u)
0.35 1.68 0.48 0.0053 0.0265

BRI - B TESE (1992) ~ JEESC ~ FRIERE MR (1985) « Z8 73 32 Bl 22 75K
(1996) ~ FER e L1 (1997) ~ MREREESE (2002) ~ R ~ A
FRELEFRZF (2009) ~ EHFAELBATLI (2004) ~ ARFFEREE -
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600 35
5500 | ~ 30
= =
2 < 25
o 400 @)
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0 1 1 L L L 1 1 1 0 1 1 1 1 L 1
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
s s
BRI © AT E - BRI - AT R -
B3 TAZRFEGHIR B4 ARZIREEHIR

3.2.3 AMERHEKRER LS

BT R B MBS R AP T AR - W IS IR 5 2K
AAHER » HERBE AR 5,116 TTHEE (GE 1) ((THIRERERES
ME IR > 2016) o HR2HMAM GEEF LB EARNA NFRNER - Ktz
AR B TR AE i A A B R 57 08 Y JLE — A T AT 52 o e TR It — TR T
25 AR B BT (2007) R AESZAIAZ ARARHE (B S A B -

P(t)=352.11+242.75¢t - 5.284¢° (11)

P(t) By t MERZRZARARMERE © P(t) Fobhiie - FEEHILRBAT S AEARARN
BRI F BRI EERRZR - HHPR KB AM BRI 23 £
GHHAGIRIK > WAFFEEEEED - BRI 23 FRIVAMERHERAE 5,116
T - [l AT Ry Db o B Y IR P o (B RS R B SR 5 (AR B A2 52 > AU
Tl bR B A (B A 3T DA SE EE B - (58 ok B R AE A% BB 5 [ KA (B % 5,116
JUAHSE -

FERR RS TS 53 F S H AT S I A IME T > IR P AERR(ER - (K
ARWTFEHZ A Wang ~ Lee 81 Tseng (2001) &R SEEEMRER - K
N SAAER 1,820 JTHTGEE > ARWTSE S 0 HBCR TR B (European
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Union emission trading scheme » DU N f&fg EU ETS) 2 IR{EMS TR AT
HRRE AW A bk 22 TTH a8 (§E2) -

3.2.4 EMHAERWIEM A LS

ARWFIE LA RT3 47 - S MR IR BN BIAD - B 54 B bk B B
(2009) KHG B ~ 1~ RESEEAR - R GEBUFHI SR EE E
TTHEIENRY - BSOS R B AR RS P R FR AL - 1T H S A E 2 R p 1 7R L R S 2R
R MEEEESE A 30,000 TTHETTHIE 5 BREEARRTE DU
AT/ - BEEAE 12,000 JTTIFEHRE - KDL EZ AT BN h#E 2% By
tH 106,649 JC - M EHENANEFFEEFAEIFTER L 45070 « IEA
MRIE S EER BT (2014) MYETEHE > HFAEKT R 321,604 7T -

B E

3.2.5 WRFEMN LRI IR

i R T L5 R KO REE Y A v i A Y — S A i AT 2 /0 B 1) SR 2R e ]
KR W—EHEREEMBE (2016) FrigHERM 282 EFIETH
B o EOARBIFERE 1 ks = Bb 2 BUS BIRBE AL B R 0.11 » SRoRISRER R o
H 89% TE R BHSARBA N - AN 1% QIR ERFMER - mMTHE > K
B SE I B R TS M B AR 1.25% -

3.3 B REHERED

3.3.1 EERERER

AW FE LG MR SE T D R B - RS & A R (EAS AT o A RS R
HUREF RARM KA RPN 2 1 i AR B Fy 4,370,167 JC - B Ba (L
R 21 4 - T E A R T AW — S8 ik 22 TTRF N U i - I B R fER
Ff 0.15-0.61% > HRER b AME — A LK 1,820 TCEEEF EFF 12.02-49.79% » H
W A B (E A B A e DA il £ (3R 2) - DRREBERG R P = Bh 2% il fE
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FERMEEDN © H— o B BT RAE R E DU B B R i
30 > (R B AT DUBE T St T S M - i L 2 i 2 2 R iR (B
A B BIRMETSS EEEAMIRERE > L EEEKE T
W o B BE RIS RN AR & BT E B ERE G © = MIAMIAZ
foc st B (IR Rl st B BRI ME AR - B R 1B D SR IR T RE Ry - st |
fifk ME A AN 575 B M BELKORE 2 A > ELBRFE MO o B DAIMOR 2 A 5l
RFoat A i Rl (R REE AR L RERER = L 184
ICERIAH A & o 588 e (I IRT 7575 R i A B LSO 2 AR - S DR MR
BAERMNKE - MHEA I ERERER KRR 184 » EAEHG L ER
AR HEHEm TR E24F -

&® 2 AERERT I EAEEERE & &R H

TR 11 35 IR (B A
Wang £ A (2001) =& BB HE R S
N AT 1,520 (EUETS) 22
BB TRSE (NTD/tCO,) (NTD/ACO,)

LEV i (R LEV T £
(o) () (T/RE) ()
(DR IA 4,370,167 21 4,370,167 21
() AH WA +HE | ZR B RE L A 6,545,936 21 4,396,922 21
GYARM I A +Hh - EFHEFE R A~ 5,924,128 21 4,389,276 21
IR IS H
(HARM I+ - EFTRE W A - 4,895,334 21 4,376,625 21
- SRR ik S H R AR A Tk
B
(5) Hi1 I 0 B EE e A 2,215,371 18 27,242 18

BERE © AP -

3.3.2 ERKERBIBIHBEDH
AR - S 501 52 {1 B e S ol XD S B B A W R TG SR (3% 3) 0 F&



AT U Hi o i i 03 ST 3650 B (B A% I AN RBURK - B ik (B S 25 5 2 il — S AR iR
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A Aot Ao b e
i N N Rl
LEV i A0 LEV i (A4 LEV i A0 LEV L
GEAYD (F)  GUASD () GEAYD (F)  GUASD ()
0.00 4,370,167 21 6,690,100 21 6,068,292 21 4,912,343 21
0.11 4,370,167 21 6,545,936 21 5,924,128 21 4,895,334 21
0.20 4,370,167 21 6,427,984 21 5,806,176 21 4,881,418 21
030  4370,167 21 6296927 21 5675119 21 4865955 21
0.40 4,370,167 21 6,165,869 21 5,544,061 21 4,850,492 21
0.50 4,370,167 21 6,034,812 21 5,413,004 21 4,835,030 21
0.60 4,370,167 21 5,903,754 21 5,281,946 21 4,819,567 21
070  4370,167 21 5772696 21 5,150,889 21 4804104 21
0.80 4,370,167 21 5,641,639 21 5,019,831 21 4,788,912 22
0.90 4,370,167 21 5,510,581 21 4,890,084 22 4,775,146 22
1.00 4,370,167 21 5,379,524 21 4,761,380 22 4,761,380 22
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BRI S N T R i refoun
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LBV WM LBV REM LV WEM  LEV Rl
GEAYD (F)  GUASD  (F)  GEAYD (F)  GEASD (F)
0.00 4370,167 21 4398695 21 4391049 21 4376834 21
0.11 4,370,167 21 4,396,922 21 4,389,276 21 4,376,625 21
0.20 4,370,167 21 4,395,472 21 4,387,826 21 4,376,454 21
0.30 4,370,167 21 4,393,860 21 4,386,214 21 4,376,264 21
040  4370,167 21 4392249 21 4384602 21 4376074 21
0.50 4,370,167 21 4,390,637 21 4,382,991 21 4,375,884 21
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080  4370,167 21 4385802 21 4378156 21 4375313 21
0.90 4,370,167 21 4,384,191 21 4,376,545 21 4,375,123 21
1.00 4,370,167 21 4,382,579 21 4,374,933 21 4,374,933 21
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1% 5,644,459 22 8,377,134 21 7,525,796 21 6,185,943 21
1.25% 4,370,167 21 6,545,936 21 5,924,128 21 4,895,334 21
2% 2,473,076 21 3,809,451 21 3,506,985 21 2,926,113 21
3% 1,436,823 20 2,311,448 20 2,158,325 20 1,808,970 20
4% 935132 20 1,574,144 20 1,485,602 20 1,242,404 20

5% 644,329 19 1,142,301 19 1,084,945 19 903,419 19
6% 458,536 19 861,790 19 823,311 19 678,566 19
7% 331,241 18 666,045 19 639,152 19 520,797 18
8% 240,867 18 524,683 18 504,534 18 404,970 18
9% 173,248 18 417,834 18 402,882 18 316,315 17
10% 122,621 17 334,700 18 323,388 18 248,507 17
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1% 5644459 22 5677732 22 5,667,403 22 5,651,039 22

1.25% 4,370,167 21 4,396,922 21 4,389,276 21 4,376,625 21
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Land Expected Value and Optimal Forest
Rotation Considering the Carbon Release
of Dead Organic Matter and Harvested
Wood Products

Kuan Hsu*, Wan-Yu Liu™

Many studies have discussed the impact of carbon trade on land
expectation value and optimal rotation age, but CO, emissions from
harvested forest products are rarely taken into consideration. This study
takes the Cunninghamia lanceolata as an example to determine the
sensitivity of land expectation value and optimal rotation age to different
factors with sensitivity analysis. Land expectation value and the optimal
rotation age are estimated for four kinds of situations: (1) Timber value only,
(2) Timber value and carbon value of above ground, (3)Timber value and
carbon value of above ground and dead organic matter, (4) Timber value
and carbon value of above ground, dead organic matter and harvested
forest products. The results show that under the Taiwan suggested
carbon price the LEV of four kinds of situations are 4,370,167NTD/ha,
6,545,936 NTD/ha, 5,924,128 NTD/ha and 4,895,334 NTD/ha, the carbon
trading can make the LEV rise about 12-50%. And the sensitivity analysis
show that the LEV is influenced by carbon price, carbon release ratio and
discount rate. The optimal rotation age starts to reduce when carbon
price is higher than 3,573 NTD. However, the influence is reduced if the
timber value and carbon value of above ground are taken into
consideration. When the timber value and carbon value of above ground
are considered, the land expectation value increases significantly, the
optimal rotation age decreases, and the sensitivity of land expectation
value to discount rate increases. Considering only carbon value of dead
organic matter and harvested forest products suppresses the increase of
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land expectation value, but significant mitigates the problem that the
optimal rotation age reduces and the sensitivity of LEV to discount rate
increases. In this situation, the higher the carbon price, the more
incentives for forest land owners to keep their harvested forest products in
order to keep the carbon in wood, resulting in a longer optimal rotation age.
We suggest the government establish a carbon market in Taiwan and the
carbon value should include the timber above ground, dead organic matter,
and harvested forest products.

Keywords: Carbon Sequestration, Carbon Release, Land Expectation
Value, Optimal Rotation Age



