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Abstract

This study identified three states of forest residues in forests and timber yards in the Yamanashi area. Moreover,

forest operations will produce another type of forest residue. The residual branches, stumps, and roots appear to be

useful for producing chips. In the future, it will be necessary to study a method of using these chips as an energy source.

1. #

HERIRAZALBA IE DB 2 S LA ERABE T 2L ¥ — D
FRBIEEHETH 5 A, JERCIZRBEICRIRE THRAE L 724
S EOFEMP, AMEEMT 3 THEAE»SRET S
RS FTHEARNGNA AT ZZFINFE— & U TEBIZT R
LE—FIHL TS,

1990 ¥R 6 HARIZB W T & ALRRIZ B 1T 5 KE
INA X7 ZZ AT —OFHPET s b L, KE
INA KX 2D T AL —FIFIIMEE AL, HEkiRBE b
ik, sdskid A 22 & FE A fisn U CiWA < 8%
RIFTZenlnrsd, MERZFICIEEZS T, ke kk
FERBIRRIA, MEMEL EPERET 2L ICh 5 7.
AARIZEIT AN F~ AT — LDSEEEES 72013,
ROARL S B EPSIT - AL, Ny P v MR
IZBENZZRENXL Y b Tho7z. TONXL y PEALIN
A X2 ZOFHPET DT LE 572728, HEATIEAN
Ly bAVEITL TR, NAF v AT ST -0
Mk T HRRINZ & T, REEMEXEZ TS & &icidx
IF—BENENNL y FERIRT AEHAIZHD, —
MR F o TR LIS D HEEAL S HO SN TV S,
F o TOYE, XLy FDXITEENTL T 508Nk
<, $7b5BEDENEKETHENIHNE ZEHNT

il

24

X257 720, T MRET S 7=2RICHET SHEEED
Wb W B RRHIERAL & PRI 58 2 S HERE X, SR ME
FREBIINE—T 5 AR TS ZEEENTD
NnTns,

RRIN & A C & 512 HART & MREERBSERF 2 R84 3 5 kit
PSRBT AL F - LCHIHT 21213, E20
MR LIGFICENSZ T OENHRL TS Dh,
ENONIALE—L LTHHETEZ20E S gL B
M Z L&A - Rat$ 205N H 50, ThITib
NBZ o778, FMAHERE S THAWIREE
Tbh 5.

7220, IR I T ISR R X - bk
RLEM LSS IC BT, BRSO ICHERL T
WA OB, ThoDFET 3EE L EDHFHE%
fToT0aH, 22 TIEERISHRIIEMA A E D LS Bk
RETHERE L T2 2 IC DWW ISR A G5 5.

2. EBRA&E
IBLUE EAT R A iz O Ok - %I B0
TR - HERE X T2 i 2 REIZ 7 5 5 Tk
KUOF ARG ENTEREZIGNL 2. 20K, HElc
THig e R E DB EITV, FhFhOEELEFHIL



7z E7z, WL TOBEMD 2 WIEKE ST 5
Fir Ze RS & 0 PR - TR & FEHIL 72

3. ¥ R

3—1 MHERMOHERRIREE

ZhE T EHFEEIREE B KOV L5 HAE TRk
B OHERIRRERE 217> T X 728, Zh 5 OHERIRAE
BT AL, BT L ic W THERIRES R 5 T
B0, B3 DDtypel KAl9 5 Z LNTE .

9, —DOHDtype AL LT, {REFE L OEIRNEZEYF
HIZHRFORMPBEEICBIEL T2 kg (BEE1S
M) Thad. BELL T AHERICIE, FREERDHTH
2508 L0, FRMOUERIREEIR, Prthamic)A < #<
AL, REORZO GARBILICB K NMEIZ 25 > T
BES7EN, ALY KZ L2 hoaKRBI3 ke
2k B, 7, BMOTRETRBEIC RG22 8
B ERAD NI, BFO/NEAMR AL L
EBITHHLTWAIGARL N, THhEMHNICETEL T
W AIEERANRZ X Z OBOHIEZ Z b 5 720,
ZOF FEH NP IRPHNICHER L T b 8D L
EiAoNb, WFAFIHEAEREHAT AR, £
FEORMAMBL, THLX—FIZIZEOFRERD 4
FAZENTEBIDONIZONWTIRSHBTILELD
3.

EEH1 BRE#ICEEL TWLA3EME

Z D HDtype BiZHiifDtype AL RRELIL T 5
2, IZITER L =M OWH BT L, ROEEE LT
HHEZFEWPMTAHIRIUCH 5L DD, type ALELD T
Yats EITHERRNKFENER - HERt S M2 T2 L
TWaRETH 2 (FHE22M). g RELD &5
WP NTED, SHES FIAADR L& &2
AFZAFCTERMEIhTna e ilbhs,. Zhsidng
T & DT THI & B I3 - LB X B ] REME A
E2Y, BURICE W T M I & & & - 72 IRR81C

E
2
Sm
X
o

SEHTAIERRMIT RS E 525 (2007)

BoTWB7=0, ZOWRE»S BRI EBTHME T
FNF—JHE UTHIRITZ 2 &5 Bl Mat 4 2 il
2 H % LEbhs.

FE?2 $5ICHIEL TV 35%EMB)

ZDOHDtype CiF, FZERICHIEZER 1G4 L M
B5E T L 72 RIZ 38 & W B TERET, B OHEREIR
RGBT T LI2E LS B D, 2 OIS % FIH
LT, BIAISRHEIZEM AR L T2 ETHh 2 (B
H 32, Zoflic g4 aELNED 5N, Hikbf)
LSO D2 OBRE L THERL T3 80, i
BB HIRICERI 30, EhiclRahzs0
BENRD S, PTNEETHU 72 TS TR A
DS NTZEH D 255850, T0D XD BFMOHUE
FEEIIMOL DL HBRL TR GNEDIZAEL LA
bz ZokS mEMIIHERBT LIS WX S &
LFCHERE L Tha 2 A%<, B3O XD
LEITL T8 EH 5. type CO LD HFHtE, B
IRTESHBAHBICRIA S 2 IAAKIZEAE BN E
DEEDNS.

IS OHERIREIIBEARMER O T & K E <K

25



HMLTHD, Bl Ctype ATH 728 LTE % HEM
DOHEFEE G type BICHATT 2 Z L3 F 2 6h, 721k
FIEENTE T3 UL L5 OM & type BE I3 R A - 2B
RE - T ICHER S o h A ReEe 5. %7z, Ado
E B Dtype COREMIE, WHAREEZIGAICHERTL Ty
BIBNE L, FfhDtype & DIRIR X NHERIL TV 5
A RWEANZ W20, BREZIZ X0 BT
LTWABAREMED & 5. LA L, T Chibskit % b
I 572720, FILE 72800, EL
IZHRE - XN B Z LIRS HREZLETHD, /-
HEPLCHLD My & 2 < TEMHEFO AR X O MNOE S
WHFEESBRENZEFEL Tl e nELOoN 5.
FRlz, MR Ss o3 L ¥ —FIHL TOB3RINE T
i, R 5 LS M B IZOWTORE 2RA LS
TN T5. LrL, HEATRZ N E Ttz % KM
FASRH LT z8, ZOFRINZ$ 5 EEdms &
F D iim S TR,

ZD, SHRMIEME T 3L X e U TR
FTHZLERETHOTHIUL, KIFL LK%
BICFIHT 2%, BHITHHTE 2575, HERTRIC
o TRMEBARGIEE RS Z L AR TH D L%
A6NBDT, WHT2FETORMIZH AREHIETE D
ko RRBBICHER X B THL 2L, EMCHRNTTF Y
TT B L EETEOTHIUL, HERIALE IR
RAILTHL Ze A ERERIAS EBbNS.

3—2 MHEMIIEEThZIAKOEE

HERE X N T ONEME FHE L 728 2 5,
MR L T B M OTEIRIEFE S & kD — D12 KAIT %
ZENTE (BE4SHW). LAOHEEL LT, HS
MG D EBPKNEDE KL Lz, ko
BIEOX> e D EEh Tz &k, MEIZBELT
XA A LThan, £ 120 DOhOHEToOL5E
MEIZB T D RAOEIGEZRT. ZOME, HBHCLD
HARDEIRIZE LWERR S Z Z ENRD SNz

®1 BHEBLCIZEMHEMICEETN TV LAKROEE

typeA typeB typeC
A FARB  @AHC  WAHMD  FAHE
2HEME (ke) 6640 1610 10980 5000 1800

HAE (ke) 510 270 910 780 700
RKRDEE (%) 7.7 16.8 8.3 15.6 38.9

F 2 AKIEEMBEO FEIcEBh L THEL T 5
AL L, K- EBICIHEETEDhTWTY, FE
27T 5 FTILTHERBEZ B L T &, 4 ichh o
KB TTL BEENL V. RKIZOWNTUEF v 75
T IRGET2ZENTESL D, WREAIRD IR XN T
WB KD THBH, EBEZIIBHMO»E)DREEHEDT

26

SEHTAIERRMIT RS E 525 (2007)

IIETES e

T ¥ i q ~ Mgy g

FHE4 BEMREEBEL TV ARRPAKRDERTF

WABA R RZIT oM. Ak, (KIFELHBRIZOW
TIE, BUEOMAERE DT —HTh 55, W
BHMESZ ETIEES>Tngn. L L, mEol
BREMET 21203, RIREFOMER, Wl hka L
THISIZBWTELR S 7280, ThELEZEETILEND
5.

4, £ =

BURT MM 2 WG 5 > 27 A0 50720, K
ME LU THNIZHRBX B2 E0 K 0IRETH S, La
L, ZOMWIKICIHEDNTEILOTRNA F v 21 F —
ZRECAIH 2 itHiA W< Db Fohd k512 k -
TE7. ZTOROEDHIZY, BUEHRBL TV 3ERMOE
AT, W OSBRI IHET R TH D, 15
BIKERT 5 & FITRET IEMITONTE, i - FIA
DHBERINEICHR X TR 2L MmO TEETH %
EiEbh 5.

SE 3K

1) fel 32 FRREZFL¥—, No 12, P.10.
(2006) .

2) STEbRER ey 24— F 9 TRA F—EADT
5l%, P.3. (2006).

3) /NERES, B ANE, ARIER Rk

4) NERES, RBiEANE, ARIER KRRk

5) SRGAT : FFIFEEE 21, 87-90. (2006).



S OTR T A RF 2T R R

BIOENERGY 2007

International Bioenergy Conference and Exhibition
3rd to 6th of September 2007 Finland

Applicable subject number : 3

Status of the Forest Residue in the Forests and Lumberyards
of Yamanashi Prefecture, Japan

Masayuki Ozawa", Hiroshi Saito"”, Osamu Akiyama', Shigeki Kobayashi",
Masahiro Iwaoka” & Satoshi Otuji?

[Purpose of the work] To prevent further global warming, a pressing need exists to develop alternatives to fossil fuel
energy sources, and although bioenergy is not yet a popular concept in Japan, it is beginning to attract attention. In
particular, forest residues comprise a major bioenergy target because a vast amount is generated every year in Japan
(about 3.7 million tons annually). However, details must be clarified before these residues can be used for bioenergy. This
paper describes an analysis of forest residues, in terms of volume and caloric value, for use as a bioenergy source in the
near future in Yamanashi Prefecture.

[Approach] We investigated the status of the forest residue at several locations. Forest residue weight was measured
using a forestry machine and a load cell. The residue was divided into stems and logs, which were measured separately.
We also determined the moisture content and caloric value of samples.

[Scientific innovation and relevance] We were able to distinguish three types of forest residue. In type A, the residue was
in the form of widely and thinly scattered limbs, tops, and stems following clear-cutting (Fig. 1), and had been dumped
on the ground for use as ground cover. Regarding type A residue, we need to consider the ratio of the amount to be used
as ground cover versus the amount to be used as an energy source. In type B, the forest residue was placed in numerous
piles near the clear-cut site and was not set aside for future use (Fig. 2). It seemed that type B was the easiest type to
remove for use as an energy source. In contrast, type C (Fig. 3) was very difficult to remove because type B became type
C after remaining in place for a long time.

[Result] We surveyed the forest residue at a type A site. We set up three sampling sites (each 20X20 m, total area of
1200 m”. The forest residue weighed 13.7 t. The total clear-cut area was 5.84 ha, resulting in a total of 666 t of forest
residue at the site. The caloric value of softwood was 16.9 MJ/kg and of hardwood was 16.5 MJ/kg. Thus, the total
caloric value at the site was 7.0 TJ.

[Conclusions| The first bioenergy plant in the Yamanashi area will be built this year. The method for obtaining wood
biomass has been planned but does not include forest residue. However, it is necessary to obtain more information about

the location, amount, and quality of this potential bioenergy resource before it can be used.

I T s

Fig.1. Status of type A Fig.2. Status of type B
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