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Yusuke Matsuoka,' Uichi Hayashi,' Kazuhiro Aruga,* ' Hiroaki Shirasawa,” Keisuke Toyama,® Kai Moriguchi’ (2021) Estimating
the Availability of Unused Materials for Woody Biomass Power Generation Using the Forest GIS. J Jpn For Soc 103: 416-423
These researchers acquired the forest GIS for private and public forests from prefectures and national forests from the Forestry Agency of
Japan. We then calculated incomes and expenditures such as silvicultural and harvesting as well as stumpage prices on the Japanese cedar,
cypress, pine, and larch forests using the silvicultural prescription set based on the regional forest plans and operation system set based on
topographic conditions such as slope angles and height differences with GIS. Finally, this study estimated the availability of unused materials
for woody biomass power generation plants under operation with FIT at the end of June 2020 as the supply potential from the profitable
subcompartments. As a result, supply potentials of used and unused materials were estimated at 65,490,336 m*/year and 13,098,067 m*/year,
respectively whereas those availabilities were estimated at 31,080,672 m®/year and 6,216,134 m®/year respectively. Therefore, the rate of the
availabilities to the supply potentials was 47.5%. Furthermore, the rate of the availabilities to the demands was 71.6%. Considering the
subsidy rate of 100% to secure the reforestations, the availabilities met the demands in Japan as a whole.
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THRLTVDLHDOTIERWDS, MBI AR ATEERIC
M 22EHRIIREL T b0EE2 D,

BUE, WHOIAEMRIC L 2 ANTHAERM 202 T
B0, FREARRL ] RE R R E 2 RS 5 7201 —
DOHBERFILRL IS IZ & 2 3B OEARBY 412 & 1 k%
HD100% BTN B850 % € 2 THEMAIR
100% & L CHERF L 72 & 2, % 8,685,784 m/4FE (2 %)
L CADH RIS 9,221,428 m*/AE &, &[4 71.6% A
5106.2% & 72 1), AEMIIE T EE 22T RA M O
BERRDSUTRE & 72 2 EHERF S N7z MG IZB W C b dbilE R
JUZBWTKIBIZARET 2D D0, AT 100% % %4 T
T 1Al % DA Al o0 H 5 1 F BE A i 7 R AT RE AR S
niz (&7,

AL T OB BT 7 <, B
NOERE—HEHTH S (HIES 2017). £2T, MO
S0 2 BN OACTRRY 72 BB T35 (b i3 b DXL S8R e
WlhaEsx 2017, J-Stage BT X-6) (23 LCHIH
AR AR L e HERICT A AR oA

F-5. M BIRFIAMFIE T RE R - BRI SRAM F v T

A AT R OE & A &AM F v TR EI§ AT i OH &

HoJ5 AU EER (m’) FEMEER (m) e (%) 5 AR (m’)  AMFO7RHER ) WE (%)
it 5,338,418 3,335,000 160.1 it 1,067,684 746,788 143.0
AL 5,296,613 5,526,000 95.8 LE[d 1,059,323 1,119,578 94.6
B 1,207,316 1,336,000 97.1 P 259,463 315,808 82.2
e 5,072,960 1,901,000 266.9 g 1,014,592 526,469 192.7
L 3,546,555 1,155,000 307.1 Bl 709,311 443,073 160.1
i 3,476,096 1,707,000 203.6 H 695,219 592,887 1173
s 1,540,131 1,337,000 115.2 by 308,026 413,450 745
UM 5,512,582 5,148,000 107.1 UM 1,102,516 1,655,082 66.6
e 31,080,672 21,445,000 144.9 g 6,216,134 5,813,135 106.9

EORL  MREPTT (2021a) 6

EORL  BREPTT (2021b) o

6. WITHARFHM AR R - TR EWERION TS KT WO BIRFIH M A T R GEMAIIIE 100%) - %%
A W] BER D E 17 L TR A A R OE &
a5 AR (m®) THER (m”) e (%) Ho )5 FHARER (m®) THER (m”) e (%)
i 1,067,684 1,770,810 603 A 1,226,481 1,770,810 69.3
LE(e 1,059,323 1,037,980 102.1 HL 1,711,279 1,037,980 164.9
P 259,463 198,512 1307 B 355,895 198,512 179.3
i 1,014,592 1,548,730 65.5 His 1,481,938 1,548,730 95.7
i 709,311 824,600 86.0 -4 837,650 824,600 101.6
h 695,219 542,199 128.2 i 1,602,461 542,199 2955
my 308,026 407700 75.6 W]E| 570,472 407,700 139.9
S 1,102,516 2,355,253 46.8 S 1,435,251 2,355,253 60.9
it 6,216,134 8,685,784 716 #rit 9,221,428 8,685,784 106.2

*5 MW 472D 100,000 m® (BEARKIES 2015) & LTk,

*5 MW 4720 100,000 m* (EEARKES 2015) & LTRSS
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60.3% (-6) 205 64.7% ML 7243, A JeAS LB
OBPBEERELBEDS VKR E o7z THIAMO
BRI 2 TRAAM OEMIE D D% L, Eita R + 28
EL DT VI EDEHEZZ 5N D, BEHTOMREE
PIMA, BoRk - N— 2 HEIREORH 2 &N O T ISR T X
% X )\ ZTHNTR, BORWA HAL TR ER A RE T 5 )
THBEZTWDE (IS 2017) T EnS, HRER
MBI % 2 &g A b AR L, FIH T EEE
BOWMMAPBHFETE S, AP, LiEIICTHEER PR
EHTRI L T v 710 E 2 CREBERZ1THO ML D
B2 C&22 s, HICELLY TS5 A4 F 22— %k
L, XY BIFICEL 2RI BB R 24T ) LD B,

HEHL T IC BV TIE, FIHTEER D% { AY BRI I 4
ENTW7z, TIUTBRED L XD S KPR A
B, RABAMOHEMEE L GRIENRS T ho 27z 72k
Zxohbd, A6 (2017) 1Z5EET 1 MW BLEIZ %
B LD HIREHIE S L HBIHR H 2 LD, FEEA
REMERT 272D DORBBBEITH % 5 MW LL EDORE N

A A AREI VKL CTHRE) T2 &, B TR
A UIEREEC R 5 2 2L T b RENA F
< AFEAT OB LR OME I L - T, HEE
TIEERFAAMEOREATRE TVDL I EDBEZ LN,
T, WNCBOTRFEROAR /AR T v V2
BZTW57:0, FEEEZHEERVEVI RIS,
L7223 C, R T v ¥ v VR R RER I A - 7208
U R B O ERT AL I N5,

3. 1E¥ 27 LRFIATRER

AWFZECHERT L 72T X PSR DB WEET AT A L
BoleDE 34ty 4 v FTHY (M-2), fERT I v
VKT 2FRHTREOHENPRDIBLL ZoTVIEDH
34t 4 Y FTHhotz (F-8), Tk 30° L Eo2eR
WToffifEfE L (£-2), T/, AEEIMEHES
NTWb72DTH5H (Battuvshin e al. 2020) . i d FH T
BEEIENREVEE T AT AIECIL (V=R % - 7%
7 —%) T, FHWTREEEIE575% TH o720 HWIEAIIE
CTL 35 AT fE 72 kAT 5 A% (J-Stage B 19449 [X-5),

T
S
8500 — | -
| | R
| | :
8000 — — ‘ ! ‘ X ,
| | | |
| | | | | | —
7500 ! | ! ! | | i 7
| I } } ! : |
' | | ! : | !
7000 | | | ! ! | | ! .
l ! ! ! l
! | : | . —
& 1
£ 6500 — 1 | | 1 _
T ! o |
X ! ‘ - 1
< 6000 — | | 0 I -
n — | | 1 :
g —_— I ! ! ! —1
= 1 | I |
5500 — | ! | | _
: X | | |
| |
| | |
5000 — | | \ -
| I |
| | |
|
4500— 1 _
4000 — —
|
|
3500 —= =
l | | | | | | | l
cTL 9-13t559 7L 9-13t24 U F 9-13t A1 Y4 6-8tI1 U F 6-8t 21 U5 —4 -4 UF A—Y—4 ENCES
TEE VAT L

X-2. fE2EY A5 2P0 2 b
Hefl, EATPO R, TIPSR, ST 2 W M & A A R T

#-8. VRV AT LIH - RRIIM OB A T > > xov - R & B R 7 > & X ViZxdd 2 FH T g
TEEY AT BT AT L il AR e (%)
AW fER (m®) BAERT > ¥ r L (m) AR (m’) PHERT Yy v (md)
CTL 5,755,643 10,009,154 1,151,129 2,001,831 575
913t v 7 5,061,989 9,097,230 1,012,398 1,819,446 55.6
913t 1 ¥ F 4,596,522 9,278,001 919,304 1,855,618 495
913t X4 ¥ /Y —¥ 3,172,324 7,759,032 634,465 1,551,806 40.9
68t 14 F 1,028,301 2,486,812 205,660 497,362 414
68t 24 ¥ 7Y —¥ 4,147,712 12,490,821 829,542 2,498,164 332
34T 4 v F 53,881 182,881 10,776 36,576 29.5
Y =X =5 1,283,427 3,624,022 256,685 724,804 354
ARG 5,877,182 11,903,910 1,175,436 2,380,782 494
LIRS 16,465,401 31,054,168 3,269,807 6,210,834 53.0
R 14,480,647 35,777,785 2,854,408 7,155,557 405
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-9, MEEY A7 L BIHB GBI L TRt O H &

. B Hili Bh 4 AT il Bl 455 308 F
i AT A " "
AR (%) TR (%) NI (%)  TERE (%)
CTL 2.3 474 97.7 52.6
913t 77 v 7L 3.0 50.8 97.0 49.2
913t 4 ¥ F 4.3 60.3 95.7 39.7
913t AAf ¥ X —% 5.3 69.2 94.7 30.8
68t 4 ¥F 6.5 71.8 935 28.2
6-8t AL VX —4 7.2 76.5 92.8 235
34t 4 VT 72 72.7 92.8 27.3
yI—Y—5 9.6 80.6 90.4 19.4
ENGY T 9.9 795 90.1 20.5
EATTED 33 55.5 9.7 445
ZuR 76 76.8 92.4 23.2

ERRIZZAbEERHIL, EFO—HTL2fHShTwi
Vo WAV TR SR HEE N L7z, F—=TVT
VA N CHRHBELZ A 753 S BREY ) & Ml > THAHE T
CTLAlibhTwbZ enb, 5%, HARTYH CTL DE
AR S NG F72, MEEY AT 2 2 H % (CTL,
9-13t 7 v I, 913t 4 ¥ F, 68t 4 ¥ F, 34t
4 vF) EAR (913t AL YTV —F, 68t A ¥
FX—=F, FT—=Y—5F, KAL) THEETH L, KF
HRBHRER T 2 v VIZH R T 6,210,834 m’/4FE, 44H%
13 7,155,557 m¥/4E, A W] AE R IZ R T 3,269,807 m/4E,
20 R T 2,854,408 m?/AE &, FH W AE A 13 5 il R
53.0%, 4% 405% LHERF S 7z, PUHET A M EICIZH
W%, 4FICCTL, 9-13t 75 v 7, 913t 7 14 ¥ FHK
Wt (K-2), BRI RRAIBY 4 o @ &t ONIERE
5ha L E, $EHAEE 10 m¥ha LE) 2§ 723 /NPED ST AR 5
HT768%, HMATIE555%E%-THY, ¥7—Y—
5 R0 ARG BT B 1 2 E A H T UHE 3 A M IICIE AR 72
25, KEMTH 572 0MBhE0#EH %2003 <, FJH
FEEIAIZHM R LI LT, K& TS 2VIERE
otz (8-9), 72721, EBEOEEICBWTIZERHILIC
ORI AE R LT, A, KA Z REg 1
LB OEEZIT-oTEB Y, Matsuoka er al. (2021) 13 HILHE
FHIZBWTHEKIE TRIMIZK 2 A, FATRERD 2 {552
BEXMT A2 AR LTWD, 5%, EEICBWTHEIM
T % Z R L - FATTREEHET 2179 FETH 5,

V. b W

AWFFE T, FIHEERFR A 2 RO HHM GIS
EHRE T VE Y B EAA MO A GIS ZHUE L, Mk
ARG 2 FE U hSE S tE 2 e, AN RIRE L o 22
BROEE T AT LEFRE L. KRIZ, GIS %2 v T
A NoFEW, BRI OAMTE L, IITCVEARMMRE, AR
ZHOWTICL2H8IET 52 2T, BFENICHEIHOND
INFEZ S DGR T ¥ v VAR R RE R & L CHERHL
720 FORER, HHERT O v VI M 65,490,336 m/4E,
RAHHF 13,098,067 m?/4E & HERH S 7z R RERIIH
¥ 31,080,672 m*/4, ARAFHAF 6,216,134 m*/4E & HERT S A,
PR T V¥ ¥ VD 475% & DRERZ G720 T2, KFIH
MR R & FERZ IR L 24%, FERISHT 55
MR OEAIE 71.6% & 2 0, KA O% % fiIE N

WCThDHIEPRBENT, 72720, HiEkEHERST 57
DITERMBIHEZ 100% & LCHERF L7222 25, &FETO
T A G 72 T R G DS ITREIC 72 5 L HERF S 7o
FRAR - MRSEZEARFTE (BREPIT 2016) (2B 54 74FED
] b1 G 2 o0 H A1 40,000,000 m*/4FE, 2 D PO BREHH
1& 8,000,000 m*4E & ENTH Y, FRbih) 2 HmeEE 2179
FCHEYEE %5 MR AR T 5 2 & THE RGO
PRI N5,

R HF 22 T 1& Yamamoto ef al. (2019) =° Battuvshin et al.
(2020) 2%BA%E L 72 MATLAB % HI W 72 i 3 3k 55 7] ik 70 T
BEEHWALI EIZEY, FIT TRAHARE A < A3E
BAICRRE SN, TTICHKE L T2 HARZEOFEEHT %
XFHAZ, NFEHALCTRAFM OF A i E A RS 5 2 &
BUHEL e olze LALBDS, REFFEOFHW HEREHEE
WZBWTIEA RRNTERELTRELTEBY, KAXTH
WL 7B UMD TROEIIOWT, 5%, MEts2%H
T 5. BUK, RME - BEMIEERAHTA2HET, 154,
20 4, 25 AE &\ o 7R E AR O IR & UHE RS & F
T3 (Battuvshin et al. 2020), S5 DM 75% 1
HEMTIERL, HLS (2012) @ X ) ISHEICIE CTH
MEEZRET %L, HMEOREISHOPETH S,
72720, 20X RE RN ORI 2 U L < RH
EERTREREND L ZADSOMBET ¥ ¥ ¥ V2 FIH
R & HERF L T A AR ORE, Huso B & BEEL
GAHL2GEoRMAWRER &R 5 b, RE R
DEIMARIZED v, F72, #I1Z, —HBMIK Tlb RO
TVLIHELEO TRET IR L5 BOMETH S, F
7o, BEE D 90% A 75%, KA 15%) b AKiks
Wik - 4K, HISIS U7-E 2 M3 2 LBl H b A
PRI (2014) 13RO T 0 2 HEHE 75% 2 H KT X
MEIZX B2 2EFHTI0%IZ, BT 65%05 85% 1210
L35L LT3, $72, HARKENA F AT AN F—
e (2018) TIXEFROBRE D 90%, Mk 60% T, 9
HARFHHM 20% % MMEE LT, 3 TI2NA F < 2FH
MU E 5 TV BHBIZB W T, EEOFRMIRRICHES X,
RETHIEELTWA, 518, BURIERMEM & LT
Fo THM (CH) LBEAETAIIREFMT S LA% 0w
ZENn, SRORFETIIBFETIE R, AKREZRFHM
EL, BATACHMIEEHCTRE LD, 27—
FRBV OO, FIHEDED T, FIT OFEMESHE
ERAS (BFEEEE 2021) TRESIN TV Ll OF
ML 5 HROMEHETH S,

E B

AWFZE 1 ISPS BHF 2 16KKO0168 & 17K12849 DB % %} TiTh
Nize T2, HHWE, FHGTHNOF— % 2w B n 855w
KT DT 2 R EH - LT,

51 A XXk
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