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Table 1. Relationship between Forest Classification and Vegetation Map of Tokyo University
Forest in Chiba.

HKs 5 2 o FE & MRAEE] & DX [TETI
Forest Land Forest Category in Vegetation Area
Classification  Classification = Management Type Map (ha)

A fEZEF R Rk 3 ey HRARAEM 179.48
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=t 2226.05

HE GERUAFTIEETM, 1997) & X OBEURSE T HIEE MM
) —oO/NEOPIEEOMEEEE LD bH B0, MHERKIEHEKRS 5 2 & OWIEIZHAT L b3t
T\,

ATEMHITH 3, D 7 5 2 EBERAMN - RERBRHO X > ICREORE - BREZBICT 5
b0, E 7 523, SRR, (LS, FEREANTH S, SHFNS 5 RRMEREER-1 DX
IR L TV B,

2-2 HEHE

ARETIHRESHEOEIICKEL, /NI EME (m®) IKRBREE kg/m®) 23 U TRER
CEHT B A EFE] 2V 5, Bé BB O HBRO B -—RAEE N OFHEIC H W
5h3 (RIE, 1993), [fEa Liik] o, EYRicERS W RERER (TubbEK
TWH EZAHOMEE, LT M &9 3) 2BEARL~VTHEE - BEICGHIL, Thezeik
oW TAHT A itk - CAEBFYMBIcEE BEShRBEDRBEHRELL>L TS
itk b, AFETHOIRZEROEH A ERBAS (1997) 1186 - 12,

IR IS LI EZEAT 258 0MED S KRERNOLMORIERT .

AT va — R, ~ikre—2, V7= UhoBREINTV5, OBkt
BEICLY, FAEMCXOMIICRE 20, 2WREBICBY 2FFLXVTHIRR, KHE,
RO EEBUMR 15:2:1 T, MECLSTRFEULTVWE, COBRLLETFEEE
3 E, BROKB0YBRETEDONTVASI &I 5 (BHMKER, 1982), Lichi-T
SRRAh T HEEE L TV BKS EBR W AR O S O A O 2R EE NS h L, KEOEER
FONNEWTET B ENTE S, BENOAMMILOEEY DS OLEHEEEZRLILDOPR-2
TH b, UTFchERAWTEA LTEOHERTY), COROHEORWILUTOBY TH S
CRMER S, 1975),

AR S E 2 LEBEOR/NT 2700, LRIOEBICHT 2ZRROBEROL (13
B AEZ 3, OO BEELABEERR kg/m®) L0\, 2RHEE 7 (g/cm®) & (1) XD
X5 SBARICH B,

100

o —09 g0
700+ 287 M



BRAEZ « THET - R BT - #HK

14

CUVNHEZHIOER (x) ©% Y @R Hilk GBI — M BME G H
URED QR GO NFFEESNFEEN (1T

€L°%8g SVe¥y 190 GG'0  DomOqDL "IRA DOLNYSPUDUL SMUIXDA] T4 £4 G9€92 18225 290 990 DUOfIUID SNQING AHEYL
68182 6.€98 190 1.0 DUDIp[OqoLs SnUIXD4.f F L& KLy 86698 96615 190 g9'0 DUDADAS SMUNL] & [ £X Y L6
6L86E 89LL9 V80 180 snyAydosalay SnyIUDUISQ FE& VA LVIVE v628F 990 090 DATYDSDUDE SUTA] Chh2d
G9'€9z 1€128 290 990 poruodof XDIfIS * /5T 068V 0816V 850 [4R 'ds snunid 223
007e€Zz 0089Y ¥S90 8G90 vioftunid s000]quiks brem ¢ LVIVEG ¥6C8%Y 990 090 DIODS DISII0ON EY A=Y
€L26g 97489 0L0 vL0 DOJUOGDL SOUGSOUT (¥ 2 L% 6T (1 GLE0Z 0G°L07  9F0 090 D10J15U0] 2uYGDPOULDY 4/ (ive (13v
1,68 1¥'L9S¢ 190 L0 2Dy so4ddsorq ¥ 98'8LZ €8'99¢ 990 0L0 DUOf1OUD] 2UYGDPOULIIY +/ou
6L86E 8GLL9 V80 180 DSNOY SNUL0D A hdad 86692 9661 190 §9°0 npqUNY] SRUYIDY /LG
92'8Lg €999 990 0.0 DpjYyqoson SnuL0) F¥X Y /24 61GVE 8€06F LSO 19'0 UWNDVUOGDL WUNWOWDUUL) | 4y &= L &
GE'L92 ¥IVES €90 L9'0 DS420041U00 SNULOD X ¥ GL09¢ 09108 8S0 €90 WnDSIUD wnioy NS
LETIE ¥L28v 8¥0 (43 sngo1d xvuvdorvyy (i#F (v T6661 G866 SO 670 DIDA0QO DYOUSDIY FKE
GL'€02 09°L0v 9¥0 050 D2 DIDLY £ 4 SLE02 09L0v  9F0 050 wnouodol wniydipiosa) [
0L'T0€ 07'€09 €L0 LLO DGl iinyg + 4§42 G192 ¥9€es 190 990 DApuvA]od DapIdny [ YA
€1'68% G¢8LS 690 €L°0 Do1L0qdDL DL262]D * U4 €L225 S¥'Svy 190 G0 D}o242 SNO%] LAXY)
62806 89959 080 80 pouodvl vyjown) FNAL LA LVIVE V6C8Y 990 090 S106queoq SRLOpY Lg4edk
§L'€0g 09°L0v 9%0 0S80 Dowodnl DLy * /4 29VLE ST6¥S  G90 690 DJD44dS D007 44
09282 02908 650 €90 wn1j0f13o01040 423y LTH0G¥ 61'SVE 8067 LSO 19°0 SHnpa vIUDSD] JZETS
86652 96619 190 §9°0 WUNDAOULLDUL " TR A OUOWL 42O LTHGEAT LVIVE ¥628F 990 090 DIDUDAD DOUDISDD) (7
86'68¢ 96619 190 §9°0 UNIDLOULLDUL "TRA OUOWL 422Y LTHAL ) 61SYC 8E067 LSO 19°0  1p10gats "1ea pyppudsnd sysqounis) 12T 24
8669 96619 190 890 WNUIOUD "TeA WnIpund 420 &Y FFEE GBE9E 696EL €60 96°0 DOND]E SRo4IN cHeL
86'69¢ 96619 190 S9°0 wnmvwod 420y LT HNca) GTIE 6VCP9 8L 380 DUIINDS SROLONY £ fns L b
86692 96619 190 690 ds 420y ¥ ¥ X LLVEE VS6V9 6.0 €80 D10fovuISLAus Snosangy X334
6€CIE 6L73H 9.0 080 D4SoIUL X2]] * /7 £3F 6L8EC 89'LL9 P80 180 DINID SN2UINY AHEL
G169 0€8ES €90 890 ppunjos xajf £ ¥ oL 0868C 09049 €80 980 DYOJ11SSDS SNoUINE 4 [\ g
928L% €998 990 0L0 ppodoLovu xaif Lok L GTICE 6VCF9  8LO 380 DIDLLDS SNILINY [ =
61°G¥¢ 88067 LSO 190 vowuDavl Snyy LcX g9VLE ST6¥S  S90 690 1 SOU0YDS] SMULGADD) LX)
9¢'8Lg €9994 990 020 DouDpadINns SnyY /&N 928LE €998% 990 0.0 D4qni DIUA] TIred
68192 ¥9€gS 190 990 DGADIOYILL] SNYY AN LA 99081 BET19E  0F0 o DSNIQO SIDGLIIDUDY) */1
€L'c62 9¥'G8G 0.0 VL0 wnoruodol wmdos + &4 GTLST EVVIE  ¥E0 8¢0 Doruodnf DLwO0IdLL) E34
€1'2€C ST¥9y €90 890 snowuodol snjojo LAl XL 99081 2E€T19E  0F0 Y7o DAy saqy NE3
86'65¢ 96615 190 90 nuupusyiay wnsyqueydoq vlhxT A G808 09407 90 090 1p10qas vIns, ke
GL'€02 09°L0¥ 9¥0 080 SoproYUDD DLDIDT QEAALYELH LETIGZ YLESY  8V0 2s0 DLOY1SUDP SnUld LaHL
€L¢eg Svary 190 §S°0 wissuqynl ;2q1y * /7% LVIVS ¥628F 950 090 DIUOISULLDY SNXDIOIDYTD) 4LHX )
08'T€E 09€99 280 §80 S149D] "TRA DSOIIO VOVIYANOT Foxf 99008 C€TSIV  LVO 180 Didf1onu D824L0], 4
JW/3Y w/8y wo/8 wo/3 cW/8Y w/8y wo/8 . wo/3
" ¥ s a1y sor0edg o) q 04 4 sa100dg

A)Isusp AJjisuap  £)isuep  A}Isusp Ayisusp £3jsusp  £jisusp  A3ISuap

uoqgre) Hng AIp-ueaQ AIp-ary uogqie)) yng AIp-usaQ AIp-11y

FEEN ERUY FBERT FREE By HEEA HRRY ERRT FRWX B

BQIYD UI 15910,] A}SIOATU[} 8, Ul S910ad§ 991, JO A}ISUS( UOQIR) g 3[R

B EBEENGBINS A 0YEERE] g



HREAFTEEESHIC B 3 REEHBONHE 15

fetZl, R IBREBE kg/md), rl3&KEE 0 FTFFLESOLEREE (g/cm?)
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2R E LTRHW

2-4 BBEOBME LT AFE

AT O HY)id, BEME2 R CTEEEHROFRMXE A 7 5 X, B2 5 2BF 5087
7 2B T B AR &R, OMERERTES IV —7 (%) OHBEEHR OTEHEHOMIRT
(BEICL ), 2IEET 2L TH S,

FEELIX 1999 £F 11 A LA 5 BREM I TIT » 7o BHIAZEOWNR T TEEEROFHXE
752, BV 52TH5%, A77Z,B771k%?5%ﬂﬁ%i%&%h&%l$%k&$o
LTehs » THEEMIDRE I Y 7o - Tld, HRNREOMET — & 2 RBIEER & L Tl oS < 1t
M AT - oo RN (M) @2 CELR OB R OFRIC L b MESELT 2 2 & RIS
TWw3 (A, uth, 1994) %%, A7 5, B2 5R2TO/NE% 20 £ & DB (B
FERLE O IR, TR bE (EBROBRBFEHEERT D) K9, ThThEL ZHED»
5TEAEFERBOKE S/NEE 3 Mot L7 (F-3),

TEEEROREORED O U THERTEEIOZ C IATHICEIRE N TH D, RAREMKE L
THE-> TV 3ORHEVSECREORS KWEITH 5, T D HIEE-EREICYS 72 - T &6
DEWEI & CAMEL, BT > TV AT RHEER K 50 BiC/Z »> TOW A S D, 0.1
ha D L7 oy FERETEBRVIBEYEH -k TOLDE/NEORAE T 0 v FIEEHE
ETH 0.1 ha MR T 5 L EHEBEICERERMcA PN B EEFIE L, 7oy b IIKHE
AMELTCI v NRATHBELZREL, 20% 7oy NAZEARAEL 2. BARABEONER, K

-3 HHPEEOWMRER

Table 3. Location and other details of survey sites.

b BB D) gy 7o P RO GEHE: S 28l

Compartment ge class (ha) Area srﬁﬁﬂ & Major dommﬁmt tree species
(vear) (m°) Volume (percentage in total volume)

20A 7 B 40~59 0.09 39.5 3 (27%), Z&¥VA (17%)

24A2 H 60~79 0.15 45.0 €3 (26%), VI (23%)

10A1 #B/R 80~ 0.07 23.2 T3 (44%), VavFavAAF (17%)

29B10 f# R 0~19 0.06 125 I+ 35 (45%), Y<¥ 2 5 (156%)

12B1 + R 20~39 0.12 20.9 2FI4 (17%), THH v (13%)

37B3 & RE 40~59 0.12 17.3 vSvafy(B30%), 7AN Y (13%)

X EH GIS IK L BAFTIC REAR AV SN S, 1909 FICFEARGHEL TV 50, TOBERIMEREFFTH -7/ 5 1906 Fic
i3 5000 53D 1 OEAKDHB SN TV B, 4FOFIHS Y Z OMMWINERSCEENEL TV AT G EA SNBDT, 19094
AR & > TR AT - 12,
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EEEH 5 cm PLEOAETRICOVWCORE, WEER METHL, MSERIRERT2HM
ZREL, BERRFEERW,

E3E & r

3-1 AZSR«BY35RICHITBEBIHENHTEOHT
xC, FROWSERB LUBE, SMEERD 510247 > Tid, OTEHEREHABOMEE,
OMEFFrEtEERIC £ 2 T ABRMER CEEAR OoMER REFTETER, 1970), 2RV #
BRE A ROLEBYTH B,
Bf® 4~60cm logv=1.8344logd+1.0988 log h —4.344 (4)
B 62cmPlLb logv=1.76551logd+1.0738 log h—4.1747
L, v=ME d=lEER, A=H5, log 3 10 KL 3 5 HHANK
AR BT O LERTE WK IS > W CIMER, S o RV BRI > W TR EH
WTRD 1z, BIEOEENES WA TIIOMER, OMBERICL 2ESE BITEWETH -
W&, BEORBIEVEATEMBERE AV S S BRBENELNIIDTH D, TDOREE,
MERSNEEEOS | ZHAR 5018 L, HHEXIESER S0 2 ZRERV TV S
TEILEBbDEEZOND, 1, SRIOHAETE, WEERIKRE TOZThIET 285
DEINS VBIADE D - 72720, MERTRESKECHE EEZONS, i, MERIEIH
FILENCARE N TV b DT, YBEHRMEESBERITICITONTE D, HHROFHEED
FhCE > TERENAMELBEO TN S ERELRU > T L BFEREBDbN S,
OMER, OMERICXVBIEC L OMBEEHE, GitLicboo—fiInRA4THB, COB
HEAERR AR EOE E 23 &, BHMFARKER, SEBELEEFE L CTHEE L o/NEo Mg
EHRMEOMEL D A TIIFE 1794, B TR 157 fEREETH - 1o & » THIMHAE

#F-4  BIHEFAEERIC & 5 RAMBHERRO—F] (37B3 Kf&)

Table 4. Observed tree species and estimated volumes in a survey site (Nagao, 37B3).

ot & o (m®) &%)

Species Volume Percentage
v vah Yy Quercus salicina 5.23 30.3
ThAA Y Quercus acuta 2.27 13.1
TvA9ATT Acer mono var. marmoratum 1.66 9.6
Y7=viA Cinnamomum japonicum 1.45 8.4
Ye¥s 5 Prunus jamasakura 1.03 6.0
ThHANT VT Mallotus japonicus 0.92 5.3
HSAF vy aw Fagara ailanthoides 0.84 4.9
JavFaoeAih+ Diospyros japonica 0.45 2.6
TIAhAY Quercus glauca 041 2.4
Y 7N F Camellia japonica 0.40 2.3
+ 0+ Cleyera japonica 0.34 1.9
2y IA Castanopsis cuspidata var. sieboldii 0.34 1.9
T E Zelkova serrata 0.27 1.6
®F/F Ilex integra 0.25 14
ZOfh Others 1.44 8.3
& F Total 17.29 100.0
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RES/NIMBRIEOROBH B Ebhot, COFERIZET A, B 7 5 2 OMHIAERE
X AR 7 v » N EREOMETRL A 0.08%, B0.03% EBHDT/NEWVWT &, ZoRIcit
FERRE LI NI ERE TRICE > TV AEFR LSV OIH L, FHFHEEREFIEa vt
R AIEDO TR RHPITIE OZE U IBinicBid - S B L T w3 EEZ bh b, TEE
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EHDICE - LR L 22,

32 RAEMOBIEY IV —THEROKETE

RAFEIBREICL > TRUE S0, B/IMIORZEBAWTE T 214 0EE 030K
BRAMN ERICVWI A7 52BLUB 2 5 R) OMERKTH 5, BIETR~N/ &5, TESR
BRI ORRE L < BHFE 7 0 » b 3SR EHO L WIBFTICR s e BB L U
HETLPRETE L -1, £I/NGS (1986) 13, EEEH CHERILIER IR O Ky g
KOWTHUOBEBET-12ET A, oo MEDIESDENREL, HICEERP TS 7 v,
TAHY, RFIAEEGHIELBESESBOEBEE - 2 &h SHRIERICE SV CERILEE
BERAEROERBROHEE 21T 5 I AR H % Lid T W3,

% L TRAEMR ORI AT T 21c7c b, BEHMREOKREELAZ0OF U TIIHIDIE
ATRAIBREVEEZIONBDT, AV FR, BI5REZNTORENCZH>OREI/ V-7
2533, BT LD 2 - TOMBEEIGIS VLT, ThE TOREFICES W IREETS
L& L,

HAROEBAEBAEA L, HBICESVWTKEL 4207/ Vv —7iIt3F 505 (B S, 1983),

O FERLERK I V-7

@ BELERWKI V-7

® EiRerERIKI V-7

@ BIESTERMR VT
INGEZIFAAI S ALQERMER (£ - v E) SV—TEEER (DER - OKZE
B8 SV—T7K, B7 3 RBOERLER (vsvuky, 7AHVKRE) FVv—7, ZO
(OBRELEMTH D275, 1 FBUELEPOERHEREZESL) yV—7ICKBIL7, A
75 RTIDLH I N—THF% LIcEHO—DICE, 1909 E0hik (A 7 5 2% 3)
BT 27~ DBETLIEE» SR ER (23 « AR EDHIERD A LHLSBTET, ¥
SEROMBEILET 21T L TR ERETR (B X UORELER Lofg2HVEs &
DERATHZ LMW LI &b 3,

9, BHFABROEREZ2E2HVWTA I S23 70y MBI 2QFBHER I/ V-7 &
OBLUVON SR ALERM IS NV—F, B75A3 70y sOOERBRLER 7 V-7, @BLUG
DEDM TNV —TZNZTNOBRMNERE Y 0 RFEREERE G) RicL > TRD, KIic3 7oy b
DYEEEFE L 2 (5,

Cir=2 piniCi=2 1{;% -G ' (5)

jk
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£5 &7 3 RIBIF B 7 v— THIBERKEE ORE
Table 5. Assumption of the proportion of broad-leaved trees and coniferous trees in class A
and B.

% A 7 9 % Coppice with standerds B 7 3 X Coppice
[RZERSY SHEER HRRLEER TEIEISTERT « HARETHER

Decidous broad-leaved
trees and Coniferous

Age class Broad-leaved trees Coniferous trees  Ever-green broad-
(year) (96) (%) leaved trees (%)

trees (%)

0~19 10 (—) 90 (—) 60 (22) 40 (78)
20~39 20 ) 80 (—) 65 (52) 35 (48)
40~59 30 (73) 70 27) 70 (63) 30 (37)
60~79 35 (51) 65 (49) 75 (—) 25 )
80 LI 40 (55) 60 (44) 80 =) 20 (—)

RREE?
Carbon density 264.6 180.6 256.1 2656.1

(kg/m?)

T A1 TOEERIIEE - EREST.
2 REFBERBEMIAEE 0 v F S OHEEME.
4 3) B/ V- 7 OGRS, SOREDMHE. () NEIHEMFEE L 2E (B5H.

2L, =B 52 A, BERTIRAT k=FM 7 5 2icB I 27V — 7 %RT A
AF, A (ERSIIER, LMD, B GEELEM, zoft), i=BEERTRAF, Cp I
252 jNBTEZ V—7 kSBT3 BAIEREYS 0 0 REEER, pu (3RTE  BFHK 525 O
BES )V —7 B iC 50 AMEEIE, C 3EHREERORREE, Vi 3HK2 52 j S
W—7 k DRMIE, v SRR 5 ARBBE SV — TR & 5818 i D&

9, A7 S5 AOHIEM IV — 7 EIRER V- TORBEE LB TS L, REB I V-
BEHEER 7V — Z IR TREFE OES AKX, BEEROFENRFZEEROMERR I
WEEZ B ENEWMTE 3,

ZCTRICOEBRHEM I/ V-7 OB L VO SR BEERM I NV—THA 7 5 20H T
Bt IO, EDOL D HMBEAERTO»EBEORALICESVWTIRET %,

AL LN TEEIRISES L EREEMKABIHE T5600, 1 « YAKOT
ADBFRFEEN, »oZOEMIE 25 FEEEVLDICE Y « YIBBLETIMRBTELLEWVD
(EEEEAFEEEEHR, 1926), BED A 7 3 2BAREZO VI £ « v AHRBEEIAOH
RREAE SN CED, FTROER - BELRERSENL 05 2 BB ICHI 5 EEX T,
TEHEEROFHEDIC S A 7 5 2O PMEEIC X > TEFREZERE L 10FED 5 DFEH L
LTCEEEnTWAB,

XTE Iy FMROEESNIMES B L TRFEEOM T RFOHEENR SN, BED
L AINS AR E T B8, BB ORTEME 4 550 28D 5. AR (1975)
DHRIE L - EREBICB I 3234 5 « TH < vk~ I ERIGERK E V5 BRI
T2, B (1975) It kT E I OHBHI I F SHO>E I « YV IS ERLERKONETHRLEL ©
4+, BEOE I « Y RO TICIRE I OMMBRA LIV EERHEIA TV S, $/28H
5 (2000) 13, HEEHATFHTORFEICESVT, RRET I OZBHMABRRPRE (1 /74
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NTRATA) THIELKE, TINBELTVANRSTLXLIIE I OB L, 14
FY, hA/ FUEOFEELERDBEELT S H Y, 5 VA REOBET 3 EGIIERKICE
TLTOCHRES GV EER LTV 3, BHFHEOREL 7 o v MIECERD & TEEEHK
TREI « VA THBIESHEENS L3, FEBOTARBBATEZRENSE - TVEE
EZoNd, 1, €I OEFERIIN 100~150 F (FA, 1975; FB3ES, 1993; #, 1969)
Lah, POBEATEEINRTEE « Y AOEFEMATIINTE L& RE LOREE 1 -
TWa & REARFBRFEHMBTIEEEMN, 1997) 75, MEOEBIC»> ErIcsER D
BEMET L, REMOBIANEENT 5 LRE L,

E>TA 7 IRATRERHEMPBEY (THHLETROEESTONAEEED SERESZEBL TV
VW) BEFROFERR « BELEROBIABEL, BRHER (£ - v ) 0ZIGPHEWEE
Ao, MEmOEINEIITTARTH 2 LEMOMBOHEHICHEML, £ 3 « v A oMEsHExt
HICBILT 5 LA ON DG, TOEBOREIZIZA 7 5 ROREN BT TS 2 27 UL AL
/NHEERIEEMR (ETE 9.12 ha, 1922 FEERE) KB 5 1958 EDF— ¥ 2B L1, Chic L
IIHRHEG 66 FEAET LR BHERD OMBEEIAIZ 64% TH 720 > TINAESHEL THELS L
BEHEROBIAMEL 85 L2 IRE L1,

RIZB 7 5 ADVTCRE E, OFBEEMRE 2ot (DERIELIER - @QHESERD /1 —
TORFBEERIRSBSOEBOELUL TV R, I/ NV—TOEEAEEILZIEICEDBY 52D
REBEBEDL S CEDLIPHE LA, Vv —TRIESIEDIER & 2 B REFRE D
W3 256.1~265.1 kg/m® & A 7 5 RITHAZ ERUFNIT/NES WA, 2 Th 7V — FRIOKTE
BREIREL TB <,

B7 521220 TiR, B1975) KB Ea3F 3 « TH < vik—>(E I W) >EEEIERK L W
S BRI ZIRE L 120

/NED (1986) I3 TIEEEMA B 27 5 2 ORifERR S L U2 Ok &t £ i), Hik
Bl GRIEERS « i « T A0 TRIEL TV, COBRER2 &, HELIERIIAERIC L
AR OB EEOR VI AHETH D, WEMEEAIC L 2 BELERZ OIS 60
A4 10~50%, 50 L 20~35%, 40 4 10~50%, 30 44 5~30%, 20 4E4E 15~60% T
Hotleo LU, BELESIFE LI b THETOBLSESSVERSBEE S L, 1,
ERLERDO S BT hH v, 594, Tohy, 95Va8vo4BRMEBIC L 2ETENOE
HEDEVHSARHBE TS 25, BISHIC >V TRIEOREVIC L 3B EEOEVHE SN, &
WTHA S (1987) I TEEHEEMA B 7 5 2 OEIERBRM % 51 71, 76, 86 A OERKIES
FUZ OMIEWHEEZRE L 2, ZORER» S, BRIEERRAREKIC BT 2 lEkimEac
WRRLER O T H o 2E&%2RD 5 & 71 44 93%, 76 -4 94%, 86 A 96% (7275 Lot
BRI CREZD [Zofth] © b0 B3EELERE - 3HEHEROHREICSD) &/NEDS
(1986) DIMEICHNTHR DTV, FLTEFRIKICLINETH v & F0MOBKBRSR BB
R25% 8 Th D REAFBEETMB TR, 1997) &0 5, BBHEMAET ORI LN,
B 7 5 2ZOWRRIEER 7V — 7 OMBEETICEY 2 5 VOIS 56~73% TH D, ko
B (1987) It B 2 ERILEMOMERATTICEYD 25 Y HEOZ N OE|S1E 34~93% ThH -
Too HARLEBOHIZH YD ZEBRIPIEDIE SO EDH B,

VU EDOXEREEDIRER D SIRD 2 SAERE L o O (1975) OB RFIc K- X b oikE
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L& b I EGREROMEBRIA ML, FOMOMBEIABET S S, @% I TOERLER
OMFEEIS I3/NE S (1986), A5 (1987) B L T 60 40 5 80 AL Bt TT5~
80% L4 3, ThLHDREIRESWIERLER I/ V-7, ZoMsv—7OMEESEERD

-6 TEHEEHKCBT B2 5 2BIRFRERBIIER (1995)

Table 6. Summary of the amount of carbon in each forest class and age class in 1995.

BT — 7 B L . T TR
L R J b RRE
Age Class Area Amount of carbon in each Subtotal Amount of
(vaer) (ha) tree groupe (ton) carbon per ha
y (ton) (ton/ha)
TRZERS EARRETEER
Broad-leaved  Coniferous
trees trees
AV SR 20~39 26.3 485.0 1,324.0 1,809.0 68.7
Coppice with 40~59 174.8 3,7294 5,938.4 9,667.8 55.3
slt)fnderds 60~79 154.5 4,798.6 6,081.6 10,880.2 704
80 LI 25.2 2,149.0 1,466.5 3,615.5 143.5
INET 380.8 11,162.0 14,810.5 25,972.5 68.2
BRRLZERS TERTEILIER
Ever-green Decidous
broad-leaved broad-leaved
trees trees
0~20 17.3 227.1 329.0 556.1 32.1
B/ 5z 20~39 397.7 6,252.4 11,215.2 17,467.6 43.9
Co 7ice 40~59 3824 5,393.2 12,154.5 17,547.7 45.9
PP 60~79 107.7 1,535.6 4,449.5 5,985.1 55.6
80 LIk 40.1 573.3 2,215.1 2,788.4 69.5
/Nt 9279 13,754.5 30,034.3 43,788.8 47.2
2 F b/ &
Cryptomeria Chamaecyparis
japonica obtusa
0~20 13.3 15.5 11.7 27.2 2.0
Crs% 20~39 228.8 8,225.1 4,410.9 13,336.0 58.3
Plantation 40~59 504 3,354.3 1,372.2 4,986.7 99.0
60~79 2325 19,066.3 6,676.2 27,0429 116.3
80 LI E 176.8 20,928.6 6,007.0 27,524.2 155.6
IINET 688.5 51,574.3 18,466.3 72,889.8 105.9
D735 X
Others 64.8 967.0 14.9
% & Total — 2,062.0 — — 143,618.1 69.6

E1) B2 5 AOEERERICI—ERHERM S0, RIE0HGR, o BELEMOAHEICTA L.

E2D Cr5ADNHEIRF £/« TH=vOi. RKISOBGE, ORI 2HDAERLI,
THLBEIDPNEMPEAFE « £/ FEBRVAEBT T YDETHS.

& 3) BfERES o RERO/NET « AT SN 5 X OFIIME.
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R Litze

33 1995 FELHIFTERI S AJRRLEHROKT

1995 FEic B 5 A~D OEFFN 2 5 2FIORELHEELHE L LR EE-6 I0FRT,

A735Z, B73RARKRDBBLUG)RE[M-> TRELEELE KD, A2 5 2TiE20~39
FETHMNERY 20 OREEBRIKEL 40~59 FADFNICHAFTE LTV S, A 752
T20~39FAICEENZ/NEGI DDA THD, ThoO/NEOBMOSHBELKICEEL 52
T3, INSO/NERERIBRREXTHY, FHEELH 2100, WAEHEY - BRI LE
MRV EEX 6N D, 80 AL ETHAEEY 2 » OREERED 60~79 FEDH 2 212
BoTWVBEM, THNRBEMARL D OMBEHIREVC EICMAT, REBEOK X VEERD
HEERRELIL I ENFERTH 2, B2 5213 A 7 5 RICHA2 EMESICHd 3 BUATEREY
7o 0 DIXFEEBOHINRH/NE W,

C 7 5 2ICBEL TS 11 HEABREFFLE T E OBITE « #hFE O & OMTRIAIESR GHREUASES2 I
BTEEER, 1997) 2AV, RROMETE/NEOKTERIBRET O BATFEREY 72 »h ML RERS
T, INRENENORBEOREFE (F-2) 2R U CORBLEHEEMTE L1, C27 52 TIRE
L0 D/NEAS 4.2Tha B - 7o, O~19 FADRESREBIIZ L /s, BATEHR
BIODORFEBEEEC /752 (NI EAZ 52, BZ352 (&bICRRENK) &THAZ
L, BAERES 0 EERFEBREBRBVIEASC 25X, AV 52, B7 52 Th-1, H
Acs 5L 20~39FEFETRIA VTR, BZVSROAMKELEEE -TVEY, 2hLED
B TRC I I ADRATH %, 80OEAEUETIRA 75 REC o 5 RMHBIAS HEERL
T3, A7523CI75RLDSMBEWILEVICOGhDH5T, ChIcHBL S 2 RELRE
ERLTVAEY, THiRA 2S5 RIIBIBEEMOHEOLS (#40%) KERLTV 3,

D7 5 2Bl TR, RRELHOMBEIC TN ZThOBMBORERE (£-2) 28U CRES
HEAERD 1,

3-4 1909 FILEIFZTERBMOXEERROMT

1909 EDOFMBEHEITHEIN TV AHEERUTOEB D TH - 12,
B/ INF
FREE, /INBE
iif i
i (R, 2R, HEofhoss, Hifr)
B WK, iR, WD, ek, MR
ThE
- Rk

CCT, HEOBAIIETE, MEOBEAMIZATH ~12H, 2hENn 1 B4=09917ha, 15
=0.278 m® & L THRE L 12, 5. OMBLD 5 WIS, dibk, Bk BRI M%) 1041
TEiHis, SMMBBIED C 25X, MM A 7 52, [EKIZB 7 5 243 3 (-1 B8,
LUk, dk, (EFkiZ 1909 FEDIRREZ, A7 5%, B2 5%, C7 5 23 1995 FEDIRBEATS
9) E L7, HHROMBRERLATEEHEINTE S, FROMIBEIZEEHI S h - 120 EHRTE

No ok w =
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T TEEBWC BT 2 WERIREBHERIER (1909)

Table 7. Summary of the amount of carbon in each forest management type and age class in

1909.
W RE m & N R BINTTERE & 72 0 SRR
Age Class Area Subtotal Amount of carbon per ha
(vaer) (ha) (ton) (ton/ha)
K (EARDA) 0 (sEFrd) 105.7 3,480.2 329
Coppice with 1~20 147.1 5,092.1 34.6
standerds 20~40 3245 8,819.5 27.2
(standerds only) 40~60 2345 7,821.5 334
gt 811.8 25,213.3 31.1
0 (HHH) 105.7 3,480.2 32.9
i gf(iiﬁggit) 1~20 147.1 5.871.1 39.9
. ngsr 4 (total) 20~40 3245 11,854.9 36.5
sta 40~60 2345 12,436.2 53.0
/N g 811.8 33,6424 414
0 (FEHF) — — —
1~20 7.8 74.5 9.5
Cﬁ ** 20~40 10.6 56.6 5.3
oppice 60~79 — — —
80 MLk — — —
N 18.4 131.1 7.1
0~20 — — —
= 20~39 10.5 494.5 47.1
Pfat u 40~59 12.8 712.1 55.5
antation 60~79 23.6 1,934.1 82.0
80 LIt 55 788.3 1439
N ET 52.4 3,929.0 75.0
& # Total 882.6 37,7025 427

E) BAEES 0 RRB O/ - AFHHREHRM s 5 2 0

WERICEHIN TV E/NER=204TH D, B O/NLFTEHKS LTV -7,

1909 FOHMEICEEH I N T EZFHROMBRERDAK - DT, EBDA 7S5 2THY
FAREABRAL, ER=#ZER I/ V-7, TR=ILEM I/ V-7 LB ERATTITROMBEEE]
Ltz BAKIEB 7 5 21ciH4 T 212D B 7 5 ROBEBRICEIT 2 REABRAL T, RELHEE
ROz, MRIBBRAED C 7 5 R L[ERR, MEEREEOMED SIKFERBR T KD (F1,

kD ARG & okt © b BN - » ORZERE 11313 27~34 (ton/ha) T—EL TV
b, CUETRICHARTERDE Y « v HDEEHTH 510D EROREERNPTFFT L L > TV
B EEZOND, ER - TAGOELBEMNERYL. ORZEERE RS &, 10FE£T TR
E—EDETH S, CHIFEROES—FELTWB I &ITA, 1~39 FETIEHES OREITL
D FROMBEE /NS RTVWABZEMFEREELZ OGNS, BED A 7 7 R LRESHBOMES
B4 2L, 40~59 4 TidhHk 53.0 (ton/ha), A 7 5 2 55.3 (ton/ha) &L TV 3 DIz
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-8 ik LARRZEREOF HEES N (1909)
Table 8. Distribution of amount of carbon in standerds among coppice with standerds in each
village utilized the coppice in 1909.

a4 s - RIKRZEEE HAHEEH -0 IRELER
village Area (ha) Amount of carbon (ton) Amount of carbon per ha (ton/ha)
1 KR 442.1 1,442.5 32.7
Orikisawa village
RO 239.0 8,962.9 37.56
Kiwadabata village
™A KR 130.5 1,807.9 138

Yomogi village

H) [EE] REMENOHTRTECET oo ERERT.

xtL, 20~39 FF4 T3tk 365 (ton/ha), A 7 5 2 687 (ton/ha) &7 ->TW5, ZHid 1909
FLHEFOFMRES—HLE I « v OERE > T EEZ 5N, TR EARRZERE
OFIBEENDHEE LD/ bDONEB TH B, TEEEMRTHIEHV STz 1905 FiFEK
[T T EERREAR] (TEEREROE —RREFTE) FERZIEREHFL TR+ e/
DEFEMAEEBRSEZ I EE2RLWVE LTV, RENBEKIRMEROREER &1 > TV
BPAAAR, FHEME, FTRR3IEEZE~NOHREMIATRN TS -7 (RS, 2000), 5 1 BHEHHH
(1906~1910) T 195 W] {kER T 23T EH /- T O N, £ OEBIRIZEMBMEG L FIITHARN
OFIATERT GlIKHEE S L OUREERE) Th - 1o, £-8 2R 5 LA REENDOILTWHRMEAT (It
D 2EFZ~DF NI, EAROBAERY D REEEESFED L - TV 5, IHKREE
~OINFEFIC ZEBHESE T TR Y, A2 S OB CRBEAENEA TS -,
72 1905 FEOFIEHMBMERHT R T A= VPR F L & BITE I DMBATERITTIN TV B,
TR (1975) BIUHREENDIA FRRHD 5 B, THRHBEE L TO 12D 13 1898 HE 24 BB I FEAR
RelZ /R «BERIRLIETH D, #0LEICE  « vAMSR O AL oL ERERLTY
o TS DFHRD O MFIUAAREE T, EARES IEEREAHATE 2ERSE-> T d
DEEZONB,

B D > EHNEICTE LS 203 3/MIOATH b, HIBHIEBOKREBAF—57Th
%

EMROBAERBY - DIREEERE 195 FDC I 3 RDFNEHL~NE E 60~TIEETC
7 5 2DHH 34 (ton/ha) FERE, OB THRE 10 (ton/ha) 3L C 7 5 ROEPKE

W

35 RREEHRDOIER
3-5-1 1995 FEDHHER

1995 FEDMAMEBNIE € 3 « v HARABEN, [RERRAENR, A FALHK, £/ + ATH, <V A
THE, Zofho ATH, BAM, Bl fF¥E, 072kl ahTw3 (F-1288), cof
ST ER—ENEREZEE - TED, BICKREMRDOBES IZ—o D/NEIC A, B 7 5 X OFFMH
BELTWREIAPHEEL $5, COEBE, FRETRELSOHEKY 5 ADBEVRICL-T,
YFNEE AFEB Y SRAICHE—LTWE, £/, ATHKOEETERF, £/ F, v vk
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HIS—D D/NFICIBEL TV B Z EWH b, AR TRTEERIRSEEGR L LIORFZEHERD
EEAENE LTV BE07T, /NE (741 ) AOMERFE—-L TR > & &li, £ITIIT
W NEO B AEMER OB T TR, FREICBT 3H N2 5 X PMBEOFERICESVTA
HNTBTEE Lk, ZOXNIEZ, A7 52 GRERID € 3 « v ARBENK, LITER, B2 72
(GCERTRRER), C2 52 (RF, £/ %, =y ATH), D27 52 (Z0fh), &L, ASM,
FPMEKICEERE OEELRE L, WHEKD SHEE, MNERESTTFYIA Y v I Lk, £
DETO0RDD/PNHELTICIDES.2ITHIAS, TOIDEETLICHN2 5 2 ERZRERE
(ton) N2 12 EETAT Lo # LT 1995 & 1909 0 2 Bific B 3 REEFEBO ML
B9 5 eI/ NEDREEERA AN L K EomEEcEly, BAmES D 0REEEE
(ton/ha) Z3k¥» 12,

3-5-2 1909 FEDOHHER

1909 FEMARE R £k, (EFK, 4K, T I8, 2 X 8K BFE, HEEAH, RIRML, KR
FEHICXSEN TV S, 1909 FEMMERIT MR E WV 5 R0 <, BT 11 11 kg (2h
FR20FETE) IKBNTEINT W, FHBRLMX (1897 FiTHi /o icEEMD STEEKRE 15 -
FoHbE, FEA (1975) Ik NE S b 73U Mk TH -t E ahd) BEELALEKREL>TO
T ED S, (ERRE AR S 20 T TEA) KRS hTw 3 2 EhERls his, -
TZOMMERICE T2 [{EH] 121995 FE 0 A BLU B 27 5 RICHMT LD E Lz, TOME
Mo [MEF] IKid—BxXEBEE s T O, < OHIZ 1905 MR EAEZRT D EBHEE
NTWVWEDT, 1909 FEMMERICE VT XHDH 5 E T ARPNK, L0 EIHIIEKELT
GIS It AJT L T2,

F 72 1909 FMAEREHRHE « /NERDH O, HILRIFHITE 205, BHUHX TRIPHKE XU
B/ NERAZHANTT 2 2 EBREETH - 7o & » THRIUHIK O R IIHEEYITA TS OEHE
(PUAAR, HHEME, AR BIcXSd 5T &L, LErLBHECR IO 3ERICET 35—
BO/NIE L DMTEDITEA IS 2> - 1o 1201, Al—EEANOH T REH TR ® & 0 idE—o
BRTERE Y 7 0 REERE (ton/ha) AT 32 ETEM Lo BN HBEOFEMRI/DI
Wiz, B UEE TH-oRE Ukl d 5 PR RO BNIEREM 2 » IREEREE (ton) Z@H L T
WETEEE L, BKIINERSE-EZ D LTOWAROTNES & KRESEE (ton) & BT
Y7 b DIRESER (ton/ha) 27T L 7.

Faw % -3

4-1 FEHRBENSDF—FICETC 1995 F & 1909 FDRFEERDLLE

QDR EEEEOHEEZ T LVELEZIDEBTH S,

TR 5 RICB T 3 OB Y D RESEEE R TH 5 &, Bhkid 1909 F24
BARZEHEEON8I% 2 D TWVWAL, ZOHAEEMKVRIZEREEIL 1995F A 7 52
D 60% IZ1kF > TW3B, TOHEBIE 1909 FDOHFMIF T NT 60 FELITKE » fcdicxt L,
1995 D A 7 5 23 100 FAELULO/NEED B STEL LV HERNREVIICH 5, £ 12
1995 %D C 7 5 213 1909 FEDEMIT R TEWMEER LTV S, Thid 1909 ££i3 80 FHEL
Lo ANTHKDERD T - o8, 1995 13 80 AL ED ATHAE W &V S RS D& W
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K& B, O 2HRHATTERENRSKOKEERERE HIKT 2 LH 38 fFiTEML TV 3,

UL Lo 2B TRAEHEBEENRE T AEBEIH 23 ERL > TVWAE T & BTN
ThH b, 1909 FOHEE IHFMETICHMBENTEL THB/NMNIELMEALTWIEEWL, LiL 1895
FERATHRICTEREAROEM L 2,128 ha iI#E L TW 5, 1909 EOFHHEIC ZEHHOH 91%
ZEHO TV 10 FELIT oS, R, &I OERBOBKZEoMBRIEHITES
7, INSOMRDEFTOBRICIRIELETVWS, L LN SRIMERSDE < (B EAE
720 OMEINE K, REBBNOFEWNS VLKW TE 2, k> TINORMEDHKS
BOORKZEEEBZEL TH, 1995 FEDREZERIT 1909 FiclhNTRE<CHEMLTVWAE I &
BREEV W,

Frz, 1995 FE0 1 BHITATIHR (C752) ERKREN (A2 5%, Br5R) 2HKLTA
3 &, BNEREM: D REERBOZVIEIZIC /5 R, AVS5R, BIS5SRTH-1o ATHIZ
IREEEEERICRENBEN R L TVWA T ERENS, TEHRBKCIZAERLIR, fEEq
FEM 2 A THERKIC & > TAIMAN EBEH L T &0 (RERFEEREMMETIEHRTM, 1997) &
BAMEED AL O FIKREERERLVOBTORECEML TV 3,

4-2 GIS HERICXE-I< 1995 F & 1909 FDRFEHR O LB

THEHEBEWICB T 2MHOE 2R LK1, K-2 284 2 &, 1995 FidREO A THA
TEHERERSECES D, THEERRREDIIE L TATHICE Db > T3 | EDRRREEM T 24
BEU-TW3, A2 52KRDVWTHBE, 1909 DO HHRIZIETHICIL S BEL T,
1995 FD A 7 5 R ZHBHVDIEC, VA « h VERBRENRTH AEMRBLU B 7 5 2220\ T
3 & 1995 FEDO AN, THBEMRP ATHRICELL TV 52 M hisbh, BEDE
e VRO EFHEMEE L, Bl EOKZSREATH 5 CREARFEFTME T EREH,
1997) LWV S FEHEENRORBEBMNIZbD LML >TV S,

AL & DRI SHETE L - MAEKICE T 2 BATHERY 72 » OFERELERE I 1995
DS 69.6 (ton/ha) T 1909 D5 42.7 (ton/ha) TH - 2o TD T &5 BNEREY - OREER
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Fig. 1. The forest type classification map in 1995.
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Fig. 2. The forest type classification map in 1909.
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Fig. 3. The carbon stocking map in 1995,
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Fig. 4. The carbon stocking map in 1909.
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-9 TEHBMICE T ZHNES LT GIS 268 50 RESRE O HE (1995, 1909)
Table 9. Comparison of the amount of carbon estimated between by inventory database and

that by GIS mapping in 1909 and 1995.

mfE Area (ha)

1909 1995 iR o Y
HNE GIS HiE GIS FRNE GIS
A7 5z () 811.8 54.8 380.8 388.6 0.5 7.1
Coppice with standerds
B7 52 (B0 184 966.5 927.9 963.0 50.4 1.0
Coppice
C7r 3= (@) 52.4 595.7 688.5 807.0 13.1 14
Plantation
D7 3z (£Dfh) — — 64.8 64.0 — -
Others
Gitd B3 VWIREY 882.6 1,617.0 2,062.0 2,222.6 2.3 1.4
Total/Average
RFELRE Amount of carbon (ton)
1909 1995 [[iliigals iy
HE GIS HiE GIS F3 N7 GIS
A 7352 () 33,642.4 38,228.0 25,972.5 25,973.0 0.8 0.7
Coppice with standerds
B2 5 & () 131.1 5,078.0 43,7888  44,267.0 334.0 8.7
Coppice
C732 (@ 3,929.0 3,927.0 72,889.8 73,075.0 186 186
Plantation
D7 52 (Zoft) — — 64.8 64.0 — —
Others
Bitd 5V IEEY 37,7025  47,233.0 1436181 144,278.0 38 3.1
Total/Average
L 2
a1 DB Carn e on
(ton/ha/year)
1909 1995 gL D HY 1995
FOYAN FRtkE RS HE
A7 52 (k) 414 68.2 1.6 0.47
Coppice with standerds
B 7 3R (&) 7.1 47.2 6.6 0.58
Coppice
C7 72 (G 75.0 105.9 14 0.99
Plantation
D7 352 (ZoDfth) — 14.9 — —
Others
BEH B W EFE 42.7 69.6 1.6 0.70
Total/Average

&) TR o=1995 FDE/1909FEDfE | TH 5.
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Summary

Forests have recently been highlighted for their long-term carbon absorbing function
with the expectation that they can moderate global warming. This study aims to estimate
the amount of carbon storage at two different times in the University Forest in Chiba where
management plans have been kept since 1905. The amount of carbon in the years 1909 and
1995 were estimated, mainly with calculations based on the inventory database. Though
carbon density differs by species, there was no precise species composition information in
inventory database for either year. So temporal field measurement plots were established
to estimate the species composition of the present natural forests. In addition to the
estimated results, GIS maps were made from forest type maps for comparing the two times.
As a result firstly, the total amount of carbon storage in the University Forest in Chiba in
1995 is estimated to be about 3.1 to 3.8 times larger than that in 1909. Secondly, plantation
forest is superior to natural forest in terms of carbon absorption. Plantation forest absorbs
about 1.5 times more carbon per hectare. Therefore, this study revealed that the afforesta-
tion activities since the establishment of the University Forest in Chiba is effective from the
viewpoint of carbon storage. In the near future, it will also be necessary to develop a
method to estimate carbon in the soil, which will lead to an estimate of the total amount of
carbon storage in the forest.

Key words: the University Forest in Chiba, amount of Carbon absorption, inventory
database, summation method, GIS



Abstract

Carbonization of Trachycarpus fortuner H. WENDLAND
and Its Quality

Haruo SawaDpa, Kazuo HiraNO, Toshihiro SA1ToH, Kazuya OOMURA,
Mieko AIKAWA and Hideo SAkAr

When making charcoal from Trachycarpus fortunei H. WENDLAND, the temperature
must be kept lower than that used when making charcoal from Quercus mongolica. A larger
amount of charcoal was obtained from the region near the root of Trachycarpus fortunei and
the expenditure percentage of charcoal made increased by cutting off the leaf sheath fiber.
Trachycarpus fortunei charcoal was very soft and had a hardness level of 1. The moisture
absorption percentage of the charcoal made from the desheathed Trachycarpus fortunei was
6.9%, and that of the charcoal made from the leaf sheath fiber was 9.0%.

Estimation of Carbon Storage and Its Change
in the Tokyo University Forest in Chiba
—Comparison between 1995 and 1909—

Norihiko SHIRAISHI, Ayako TsucHIDA, Keiko Izumi and Makoto SUZUKI

The amount of carbon storage in the University Forest in Chiba was estimated in order
to describe the change of forests during the 20th century. The forest inventory databases
for the years 1909 and 1995 were used for estimation. The amount of carbon storage in
1995 was 3.8 times larger than that in 1909. This drastic increase was realized by the
increase of plantation forests as well as aging of the stands. The estimation results were
presented in the form of maps using GIS software.



