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1. #%

il

PESEHEMLIBED ARNEENC K> T, “EMUIREF LT
LT DIREGRATAOYEHEAEIN L, HERERE O
HR L 72 o TRBY, TOHHEAHIET 2 Z & IXERY
RREEERHE L 7e o> TNAY. T E Z 2o s
AL, AR SR OV B QRS ORTISAET, M
Bl =R F R L AEREREEEBIC L v,
HRIRB ORI EIRT D L E2 bR TW 5, Ftked
Lol A RERITIR S 10 4EfE] (2007 45~2016 4F) |Z4FfH]
930 8 b DEE (tClyear) 2 REHDHRIL LTZ &
HESNTEY 2, SHROICAEREWE - T¥ ot
AHSRD B BEOR) 32% AR L=, /-, R4
IROCERAS B (harvested wood products: HWP) (28R
SNTWARBEITHIIN L TND Z e oTERY, £
OFEMBIINET 03~3 8 Chear) & RAEL LN TN
. ZoZEnD, HREERKOHALEIZENT
HWP DRERTH KL F DL LA IE L <R LTk
Z BN, EBICHE R HERER LRIR & D B _ECIE
WICEETHD. KEICRITD HWP ORETREIZD
WTIE, TAYUBY, &8 AR, pED, 7o
NT R KL AL B, BURE YEO—EOERe

Mz xtge & Licifsensafis Shvcunsg. Lanl, R
HE &% E LT HWP ORBERTHED/IGR0Z DR
IMEERAT LRI I nE THRE SN TRV, 22
T, ABZETIL, HREEICKIT D HWP ORFERTEER
DINFETOEELHONTHZ EEAMLET D, &
512, HWP ORFATREIL, AMES OB B E2E
Lo AT NN DEIROFN T 7 0 —F R ZAVE
TRREINTEY 3D, FIEREEE (stock change ap-
proach: SCA) 19, K& 7 v —i% (atmospheric flow approach)
19, AEpE (production approach) 19, AUAEEEEDE K
FHIM (2013~2020 4F) IZEA E TV DA FEE
(production approach for the Kyoto Protocol: PAkp) o> 4 2%
T 7 m—FRHRE TN D, 20204ELED /Y
ETCIE, MEIERE T Io | &kt E PAkp & HV
EEHETDH L LRoTVDED, RO T 7 n—
FEUHTD Z LB ARERIRITH L B, Fi, RFERT
EOHEE TN T, HWP R kv 7 &% H#HEET 5
T2 O ORI,  AMMTED D IRFB B~ DR
FREE DB NT L o THEEHERII R & < B2 2 ATREMEDS
HD. FHOHEREENE, B, KE SR, EO
HWP OFnAizd LB Th 5, KEEshici
T HBUFR SR (IPCC) MHERS B H A RFA4 2T



1%, ¥885A (firstorder decay: FOD) 2NVEFERH L L THE
IRENTND 6 UL, ISR OREEA R E
DOFEMOAL D bREL, FHCEFMOAMELICILE
IRNE W FEIEARH V9, IERNARCH v~ D
OWEEEHLUZ SN T B Rg e s Tng 22, 22
T, AWFIETIE, HERSEICRT B RETREOREHNC
BNT, #ROFMET 7 n—FORREREZE L, *
NODENZ L DERA~DOBEERZT L L T 5.

2. A&

(1) SMRERURTREAM
EHERBEATFHAST (UNFCCC) L T\ 5
196 7 EHPD 55, [EHAREENE (FAO) ICHWPD
WL OEER, MAR, BMHEOKT—#
(FAOSTAT) MEET D 193 » EZREE L, 191
FE~016 LR & Lz, 7ok, ZhH0E &R
W B IKAEFERDOEFHIHAREKRD 98~100%% 5
HTEY Y, (HFHRAKEL RTINS,

(Q FHME7Io—F

HWP OFIi 7 7 7 —F 2o TIE, ABFZETlE, %
EPNIAFET 2 HWP ORBEITREZMIIT 5720, &
FEEAMLIE (SCA) WEAWAZ & L LIz, SCA %, [E5E
BUATAEERE L, ENTHE IS HWP ORERF
BEROBCEFMET 2T 7 u—FTho. —J, 5
EER KRR OAREE (PAKp) i, /XY hELIRE
IR ISEOTHl T T e —F L B b D, KT
n—FHLHANDZE L LIz PAp IE, ENOHMENS
RER SNTZIRHED HWP ORERTEE O LA
THT7Ta—FThd. 728, SCA KO PAkp (2815
RFERTEEOHER T ET 24 BV CRER 5.

(3) F=RE%K

HWP D F b3k &>V, fligic
A © v 7 RO IR AT C S B O S THIE Y52 C
AW T&E=Z &, IPCCOHA RTA v D CRFER
Bl LTHERENTWA Z D, 8 (FOD) %
BHLE. UL, Bboidy, sflofdEmoREs
BIEOFMAAME D bREL, FUCEFMOARM R
[Tl SZRWATREME S B B 7200 9, SefTaigE D20% e
WCIEH M (ND) 12 oWCH G L=, FOD &' ND
12 & B IRFETIER O ORISR ET TR 5.

@ RFRETHREOHET
a) TREZEIEE
FHIE T 7 m —Z SCA, BB FOD % v =%

[E D RSB R & & DFEZELDOHER 1AL, IPCC 12k
5 2006 5EDHA BT A 29D Tier 1 1ZHEVS, B, KE
PRIV, AR, EOMPEERIIRE HWP Oxtg &
L, RD)~@NZL->Tkd7=.

AC(@) =CGE+1) )
_ B - [a-e™ )
Ci+D=e™-CO)+ [ ] “Inflows()) ()
Inflowg (i) = P(i) + 1() — E(i) ©)]
k= In(2) @
HL

TG, iIHE, AC() (+Cryear) 1 i 4EIZIIT D HWP O
RFITERE DT, Ci) C) X i FFEHIEICRT 5
HWP DIRERTEREZ T, 1961 F£~2016 FE% %R
L L7em, HEERE 2D H729012 1960 FLIAT HE5
BOICHEE L, 1900 FEDRFEATME (C(1900)) % FIHHE
0'9% L7z, Inflons(i) (tClyear) IZi4FORMIZENTHE S
= HWP & L CREITR T — WTHITITRA S D R
FEEFRT. Pi), 1), E() Chear) 1TZIZIL i 4EIC
BT 5% HWP OA4ER, AR, MH&EERL, 191
HE~2016 1% FAOSTAT?ZZ L, 2006 EOHA KT
A v DIRFHFAREL 9% O TRBERICHR L7z, 1900
FEA~1960 AT A HUBIC 61T 5 HWP O#IIR 19,2 &
STHEE L2, HL (year) X HWP Ol L,
2006 5EDTA KT A 9% ki, 8k, KNE/ L,
ZOMPEEFEMFNIL 304, # - AL 2 F42 T

—J57, WEBHIC ND 2o REE R, BRo
Q)% TR GNTEE L THERF LT-.

Ca+ D= nflowsi—m)-(1 =S~ )] ()

22T, n (yean) 1T GHIHOBREND | FFE TORE
ERERT. F, O IEEERSAORIEN A
AL, BT — U A S I HWP O n 50
BOBIFRELZTT-OICH O, w132~ L, Eid
D% HWP DN (HL) Ok L=, o (3RS R
L, 4 HWP O (HD @ 132% vz,
b) REREFTZDE _HRPREDEEE

M7 7 v —F|Z PAkp, BRI FOD % v =%
E DR R & Z OFEALDOHEFJFIEL, TPCC Ik
2 013EDH A FFA > 0> Tier 217660, B4f, A
2RI, AR HWP Ot (FOMPEREHILAT
*gAh) &L, B0 QR)G) &L FORG)~O)NEE
L TRz
1-e™) .

B - Inflowp (i) (6)
Inflowp (i) = P(i) - D(i) %)
[IRW (@) - IRW(D)]

[IRW, (i) + IRW,() - IRW,()] ®

Ci+1) =e‘k-C(i)+[

D) =
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[IRWp (D)~ IRWE (1)] ) [WPp()- WPg()] 9
[IRWp (D) + IRW;())- IRW;())] [WPp(i) + WP, (i)- WPg(i)] &)

D@) =

ZZT, Inflows(i) (tClyear) 1% iFEDORNZENOZR#D S
AR SNIZHADBAEES L HWP & L CREITE
—IUTHTTICEA SN D IRFEEZ KT, DHIXIFDRIC
ERTAEES NI HWP DOT-DIIEE Sh-JF R 9
HENOFHHD SR S UKHEROFISE 2R, &
B ERES2TAE®), # - BAEROQ) % V2 7.
IRWe(i), IRWI()& TV IRWE() (Clyear) (FENEFVIFRICES
T DPFEERNKOAFER, MARRCEBHEZRL,
1961 £E~2016 4Ei% FAOSTAT®2&8diiz 5/ L, 2013
LA RTA v DORFHBESREL N Lo ThRFE R
BL7Z. 1900 4E~1960 4RI 2006 AEDH A KT A4 2D
HWP OHEfIZR 9% FWCTHEE L7=. WPHi), WPH)ED
WPE() (tC/yr) IFZNEHV IR DA LT DEE
&, MABRKOMHRICBIT AREELZEL, FERC
FAOSTATY, BRIRAREL 7, N I L BE Lz,
7o, R@ICHIT 24 (HD (22T, 2013 4
DOHA RTA > DEREL, BT 354, AE L
T254F, M B C2EE AV,

F72, BRI ND & W REITHEOHERHI,
BRRORG)E AVZ23,  Inflows()i Inflows(i) L, HL i
0134EDOHA T A DN P45 L.

3. #R-BE

(1) HREEIIHITSH HWP DixRITEE

1961 4F-~-2016 FAZ 31T HHFARD HWP DERFERTIR
BARA11C, RETBEOFELIEZR-2 (TRLTZ.
SCA - FOD THEE L7 EANICAFIET D HWP ORFHERT
JERFEOMFREFHE, 1961 LN Ukt S, 2016 FFkeR
OHRDIRORFEITREIL, K 733 & tC LRS-,
T AU 1961 4RO SR BRI & U L TR 25 Th o 7.
F7z, REROREITHREOFEI I, SxGRic
BOTHINL, BREPEHHIBICERRL T\ D 2 & 23550
S7c. 1998 FE~199EDFEZEANY 0.5 & t-Clyear T b
INEL, 2015 H~2016 FEOFZH AN 1118 Clyear Tht
HREL, 21 HOEDNEC DR E o7z,

SCA - FOD IZ & 2 AR ORE R 2 JeA THFSE & Ml s
% &, Lauketal 201292345 L CU 5 1961 4E~2008 4E0D
HEFARD HWP O pSRRTIR R & ARFEORERIT L < —
HFLTEY, WHEOZET %R ThHo7-.  RENTHE
DFEFALIZBN TS, BEOZET 1Y%kl L ENTH D
Z EHERS -, —JF, Pingoudetal. (200370 1961 4
~2000 FEOFERTIE, FEERTREITH 15~33 & +C,
ZAIEKI 03~0.618 t-Clyear L SN TERY, AHZED
FER LD B/NSUVMEE I o7 ZORERE WME U7

K& LT, Hve HWP O, IREFRLREL, 1960
FELIFTD HWP OB DB R L TS L& X
LD,
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(2 HMREEIZHITSHWP DiRFITHE

SCA  FODZ L 2 RS EICH1T 5 1961 420D HWP D
[RFBATHEDO K Z 3T, 2016 EEDOMK %412
R U7z, 2016 FDOFEDRFERTRAEI IR EVIEIZ, 7 2
U7 CHI 1418 C, PETH 108/E6C, v 7T TR92
EtC, BARTRA0(EC, A YTR32MEC L7225
7o 1961 LT 5L, TAY I 2468, v T
1T 1216%, BARITK 2365 MO0 216G8 1~24%
FEEEABEIN L T =olzxt L, FEIFEH 84 i ~KIRIZ
BIML QOB Z E0ynotz. iz, &KEICEIT 52015
FE~2016 FED IRFATREDFEAIZINT, N L7=[EH
JEREVIES, PETH 072 % tChear, 74 YL TK
007 {8 tClyear, ~v=, 7TV, HFZTH 003 & t-
Clyear L7320, HEDBEICKE  HREROFZ{ LD
I 67%% HDTW e, —0, 2D LIZEE, =
7 OFI012 fiE tClyear Db RE L, 191 FFO Y B
NEFRAREELIRE D HWP 1 RO 3B LT b5
ZbN5. DT, BADKI002 & tCyear AR <L,
1990 EARB% LI HWP Y2 BBV IE A #23% 5L
TmEZLND.

Iz, HAKEICRT E LR K OAD P%H
T, 2016 RIS 2 E RS T D ORI R (-
Cha) , ANM%47=0 OmFEITEE (tChperson) ZFHE L
7o, ETmEEY T D ORFATREIIREWVIEZ, o
R—ILCH 104t-Cha, 7V SRR, ~L¥— LIty
TN TR 124Cha, </LZ TKI 11 tCha E72o72. =
NOOEORHSE LTI, [E L) R AR FfE
KO/ hENZ ERBITEND. EBHICAOYTZY DR
FIPRAIIRE VRIS, AT =—F 2 TK 14+Clperson,
7 MET TR 1 tChperson, T /L—T E T A =TT
9 tClperson, 7 4 > 7 > R CHJ 8 +Clperson & 720, WF°
NHEKINGEETH -T2, 2B oEA T, 2WiR4m
LT HWP OiEEmE L 0 HAEENRE <, AR
LAERD REVHAS RSN, 7eds, IREITHRE
DB KENT A Y ARLPEITE IS 5V IEAR
Wi Y OREITERE T EAE T e o T

(3) FHE7 SO—F DL

HERERIZEIT 2 HWP ORI RS FHE7 7 2 —
F (SCA & PAkp) ICHIERT 2L, 2016 HERERORSE
I (B-1) 1%, PAkp - FOD T 499 fEtC &720),
SCA - FOD D% 68%IZ88 £ ~7-. £7-, 20154E~20164F
DIRFBNTEEDOFEA (B2) 1%, PAkp - FOD THJ 08
18 +Clyear £72Y, SCA « FOD D) T5%& /NS hro iz,
U, W7 RSB H HWP Oxgdlih, it
SRDOE AR, FREEHTIREL OB VEA R L T D
LEZHND. PAkp TIE, EOMPEEMIARAL HWP D
RKGHL L ENTWBHZE Y, HEOHRM HIER S

FKD 9 BAED HWP OAEPED 7= DIZE S~ S 41
ZHDIIEZOEOLOE L TH AT FEN TV
Z &, SCAOE LA TIRFEHEASREUT N SUVMEA VY
HRTWAZ L ML Y, SCA LV &RBRTHEDIY]
SLFH SN TV D EEZ BID.

7o, HREEORBITHEDO AT D SCA &
U PAkp DIFEWVZEET S &, 2016 4RI THRG:
193 7 [ED 5 6 87%IHHY T2 167 4 [ET SCA DIRENT
DD PAkp L0 HREVMEE & DR E o7,
PAkp + FOD it L7z 2016 FERER DA [E D SR R
IIREWVIEIZ, 7 AU AT 104EC, 27 TH 68
B tC, FETHSIELC, ITETHALELC, A
YR 2MELC EleoTn. BRI, T XIX PAKp DR
RS SCA DF 215 TR E <, IV T HWP
DOEEENEERID HREVWT EFEL OV —
77, FRIENE PAkp 73 SCA D) 47%IEE V., -5 Exf
FRAOIZ HWP OVHE BAVEPER L D SRS VWRHED e
SNe. Fie, 77V ARFHOMROE £ & HuNT,
PAkp 11V & SCADHEN 10f5LL EREVVEL 2072 2
OB L LT, 2R TT 7 o OH
G HWP OVHE & & TAUTPE S AR 2 Cg 2
ZENRBEILND.

@) H=EHROLE:

PRI (FOD & ND) DiFEVNCEHTHE, SCAIC
BT 5 2016 FFEREROHRSRORFETHE 1) (3,
ND T 654 (B +C £ 721, FOD DK 89%ITE F ~7=.
PAkp |28V TlE, ND T 46.1 {8 +C L#EE+S41, FOD
DHI BYAZFAY L7=. SCA TiE, 1966 4% Tl FOD O
IRFBRTHED S ND £ 0 B/ NSUVMEE & DA%, 19674
DIREI T O NEHRAHET D 2 &3 ioTz. D
JRIR & LT, FOD IEREFEDOHHIDBEA ND L0 4
RKEVD, BHAOWEILND XV H/h& < 72bH Mo
B ChDZ LT OS5, PAkp IZBWT HREEED
fEHA SRR E T2, 19844FELIBEIZ FOD & ND DKM
[RAWHET DRGSR L 257, HWP OPNAFER KL UES)
EORZ WS PONEFHIOE B L T D LEX
Hib. SCATIZ 30419, PAkp TIX 354E D& HWTE
D, ZOFTI-TPAkp 21T D FOD & ND DA/
RO 2 REEAAY SCA LV HIER S/=wlRetEnd
Do L, BEMReE N & D IRER R O TR
BT T 7 0 —F O N X ALY B/
SN EAER S .

—7%, MHREERORFITREOFEL (B2 1%, 7F
7 7 a—FIC L ST EHIRICIOT ND 12 L 5 REET
JHEERODFEALH FOD OFEALL D /S hoTz. T
1990 AE LIRS DZEIT R E < 720, 200842815
V—=va w7 BB LI LS Z 5D 20094E~2010
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O EDE DR HRE < SCA T 3214, PAkp T
I8 EDFENE L. Z DT b, IEITHEERERD
BT K D RBITTREOFIA b OHEERE R~ DR
7 7 a —F DEFE N L DL %D 5 TR L
THhDH I EBNFIoT.

4. #5ER

AWFFETIE, HREEICRITD 1961 4~2016 4EDLK

AR (HWP) ORFATHRELHE L7z, I bHIT,
HWP D 5 OB ]\ 387 HFHI T 7 1 —F<° HWP
DA E RIS A EESBE L, TN HOEN
IC L DFERAOFEEEBE LTz, SO FE 2Rz
TD452F LD
1. IPCCIZ& 2 200645EDH A KT A AHEST, FHIET
7u—FICEREEEE (SCA) |, WEBIEIIER AN
(FOD) % AWTHEE L7= HWP DRFERTEEDTRE
FHE, 2016 FRER T 7338 C & 720, % SSAEMT
25 fFICHN Lz, F£7e, IRBTBEOFEE L L 55
HIRIAARZE L CTHIIML TRY, 20154E~20164E D4R
I 1148 tClyear Tho7-.
2. KEIZIIT 2 HWP DIREATREIE, 20164FRFR T
AVUH, HE, av7, AR, FAVOIEICKEL, R
WZHIENLE 2 55 4FRTCH 84 ffF~IBIZHEIN L Tz,
IRFBRTR R OFEAE, FEPRBRE L, 2015 4~
2016 FED MR ERDEIAL ORI 61%% LTz, £z, H
HHERRY 72V ORI R K & O ENE ERS &
VAN Y, A7 0 OBEERTERAN X \OE TR
PNREENZAEH LT,
3. IPCCIZ LB 20BEDHA KT A AZHE, BITOR
B E RIS L D4PEE (PAKp) WD L, 2016 G
RO RIEATEEIL SCA DR 68%I2, 2015 4F
~2016 FEDEZEIT SCA DK 5% E ~7-. W7~
0 —FZHT D HWP ORFGELE, i UROR Y 0,
IRFEHESRIL DB R ERIFA T, JIEREAED 87%0D
[=C PAkp I SCA £ ¥ b RBHTEAME FHT S LD 2
EWGrhote. N BELRE L BUTOREEEEZEDT 7
0 —F %M T 5 &, HWP OREITHREITHRAAT
T NG S AV D FTREMED & 5.
4. WEBUIIERSSA (ND) &AWt R oK
TR, 2016 4B T FOD DRFEATHEDFK 8%
\CEED Z LW Dh otz REITHEEOFEZETIE, W
TR OB T 7 0 —F OE & RS DT
LA EICHEER RIS 5 Z 0N NI R Y,
HWP OHEEFIEICBIT 55 % OBEERTRMEEEZ X 5
nas.
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CARBON STOCKS IN HARVESTED WOOD PRODUCTS
IN VARIOUS COUNTRIES OF THE WORLD

Akiko SUYARI, Yushin SHINODA and Chihiro KAYO

With the aim of supporting measures for climate change mitigation, we estimated carbon stocks in har-
vested wood products (HWP) in various countries of the world between 1961 and 2016. Global carbon
stocks in 2016 using the stock change approach (SCA) as the carbon accounting approach and the first
order decay (FOD) as the decay function were estimated to be 73.3 hundred million t-C. It was confirmed
that the annual increase of global carbon stocks between 2015 and 2016 was 1.1 hundred million t-C/year.
At the national scale, the largest carbon stocks of HWP, listed in descending order, were in the United
States of America, China, the Russian Federation, and Japan in 2016. With respect to the annual change of
carbon stocks between 2015 and 2016, China contributed the most to the global annual increase. On the
other hand, global carbon stocks in 2016 using the production approach for the second commitment period
of the Kyoto Protocol (PAkp) were estimated to be 68% of those using the SCA, and annual increases of
carbon stocks between 2015 and 2016 were estimated to be 75% of those using the SCA. Therefore, we
found that the PAkp could lead to underestimation of the global carbon stocks in HWP. Furthermore, annual
changes of carbon stocks obtained using the normal distribution for the decay function varied significantly
from those obtained using the FOD, suggesting that decay functions for an appropriate method for estimat-
ing carbon stocks of HWP need to be reconsidered.



