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BWEE - N\AFTRILKFREY
(E BB, 2015)

RE/NAATZFEE (dry-ton)

27T NAFTABEBOHTE T o—
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2.4 NA I AREBORELHEE

T, HRZ & OAS A~ ZAFAEBROKREEE, HIRPITE T 2IEEReE e S L
THEE LTo, TEBIRLER &1, TR Z &2, (EEERCEERNAR STV D b0 %
FET 25, FURIC L0 BAIRIA Be > Tzl ZORPBUTIE LT, AFD X 9 725k
ZERH LT,

IEEFLES 2R RRECTIFET HHIIE (A, B, C, E, F. H, I) {22\ TIE, REFE
5 2015 E TOMBRMEE A OGF & BFEOEERIEERHOGFH L OER T L,
ZOMEE, TNTNOFEIZIT 2R BB ORI 22 st & Uiz, BT D & 4
ELINA A~ ABARICKH LT, TOEEFRLLHZ LT, FEILEONAS A~ RA5AR
HEE LT,

IEEFLER S 2R RRECTIFET HHIE (A, B, C, E, F, H, I) OKFEEIZLITH A
A v ARAEBEOHERIILL TO L IICEZL BN,

Dy

B, =B
x Z(Da+Db +Dc"'Dx)

(6)

Bi: X SEO/NA A~ 2SR, B HIAO A A~ AfRFEA R, Dy : x EORRER A %K

— 05 IEBRCEI SR OB DPAAE L 22 o T HIUE (D) (23 L TiE, 1EERNEIC
Wb LR A =, FEIEOEFREOHGZHEL TH LV, EF L RO
THETAA A~ 2R AR EHEE LT,

IHENRLER I BARMERE DRLEMNFAE L2 o 7eHIR (D) OFFEITIT 234 A~ AFE
ABEOHERNIUTOLIICEZ LN D,

Py

B, =B
x Z(Pa+Pb+Pc"'Px)

(7)

Px : x TR D HEDHRE LIk HIE&

Flo. RO AT T A A= EIEEORE O T O - 2 K (G)
R LTIE, 1 FEHTZVITHAET DA A~ ZAEOELEE, FFEIRET D34 A~ A
®E LT,

I DFET, BRI R ED DREBCEAHETE L TV D8, BEIIE, HHEX-
TEANBRRBEDHEL N A ARERICEEZRFLTVDLEZXLND, LALARNR
5. HRIZ & > TIIEBREOFE RN AL LT D, FEHEINOERLARETH 5% 0
BHENG, IO EBETLOIXEHE LY, 207D, AFFEEMICRDS L T2 O mE
THo LWL, EEREOARIC X DHFKALS & LT,
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2.5 TR & 5 BIIEBORMTE

HRICE 2 BILEFHOKFEOIEZ B E LT, LITFO 2 SOFEEITo 72,

O ROBAIKERIC & 2 BILOR D EE~DOR L E RIS 57012, Ik
DRIEER HEEME) oA L. SEBHICI T D SEARO M & BN & i L=, BIkk
DOIIEERIARIL, ORI L > TR LN UK OARTTE R 2 AR o -Ma & i A2 R K
(AARY YA 7 fbha, 1998) IZRA L, HEE S L7 EARE 2 W TEIRR O M &
ELPR AT 2 fE4R LTz,

SEAR O M BB AT I A R OB B BV TR 2 £+ 25 2 & TR L7 (K
2-8), 71w FORIRIE, BILOMANEHHANTLZHETHD 2 &2 E %2, 5mX80m

(FRBE S35 &k 0 BB HOR 2 WA BmX40m X 2 7T ORAFK 7 1y M iRkiE L
2o FAARFRAIL, UIRKTRAIC I DA G OB ARAE & 72 2R CER 3em %, B
HEABRRICRALE LN AEAK 2cm THDH Z L EEE L, WEEE 2cm LLEOST
AL L, BIfE - fEmERaiiek L,

QR SN DA LR 72 HRI R 2R T 5 72, YRR A C 30 L 7= UIkk oL &
Bz, HPEHR S A7 4 (Esri ArcMap 10.2) ZfWVWCZEhEE (2013 4E[E L FEf
RE) IR L, (RICZERNRREY BH 20 E0FHE L, 22T, mRICX2EHIC
BWTIE, BOKRE L, IR O S OBIAROEEDTRE & 72 5720 HRITER 40cm LA
FOBARERBEARLE L, ZOMOBA L TG LTELE,

X 2-8 fEAFHEDOIEZER R
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FIE MHREEZE

3.1 BIERAEICESI A A ARERDOHEMR

BT IC S < 9 FARICEIT D51 F~ AFABOHEEM %, #3117 Lz, Itk
ORBUE 1L,18T IR TH Y | ZHE TOARFTHK 130dt DA A~ ADRFEAEL Tz L HE
TSN, UkH -0 ORABOFEEIL 0.12dt TH 5720, FHHTIE, H B RR
HEN 120kg FRE OB ARZIXR L, "A A~ ARNRELTNWDZ &5, UkHZ0 o
AL, FR A~G IZB W T EHED S O 721%-0.04~0.03 &7 < ITFERNLE
ZHEHBLIOTIZEBOTRE W, HIER~OR & AR XX, Bk H o T,
RPN IRBIZE R 2 T D7, BIEO K& WREBEARZ BRI Lz &0 ) B ER
bV, ZOZ LN, YIRS OREBNPRKEWERZLEEZ NS, —HFEIKTIX, %t
LHED S BERLHFLWEKTH Y | B TIETEXD 2L E T 58N ETH Y |
BIARDOKEBIIIEZ T D7), BWMEZ R LD EBZ NS, £, R & OFHf
MHBREHOEZ FANT, R AREZRI LI 2 A, 0.11~4.76dt (F¥) 2.67dt) &
o,

£ 31 HIEZLDONA A~ RAEEROYHE

MREE UYNOHE-YREE ETEHREES

Bk aRE Ty (dt/ 44 (dt) RERE
A 128 19.3 0.15 1. 61 1.67
B 347 42.7 0.12 4.74 2.01
C 163 16.9 0.10 4.23 1.84
D 87 11.1 0.13 2.78 0.82
E 24 2.4 0.10 0.39 0.44
F 285 23.8 0.08 4.76 1.51
G 81 10. 4 0.13 3. 47 0.00
H 16 3.9 0.25 1.97 0.30
| 6 0.1 0.02 0. 11 0.00
g 1,137 130.4 - - -

iy 126 14.5 0.12 2.67 0.97
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3.2 NS F<vAREBOREL

B 3-1 22 B 3-9 121X, FFRDO A A~ AR AEEORFLEE, K 3-10 121 9 FERD
WA F~ AFEEEAF LIEZ R L, K3 11IEZENLEF LD ER LTz, X312
LI 39 EHRDE, FIKZEDNA A ARERITLZEL TELT, TNEULEDONT
Wz, BRI X o TEEEHL ORI AR BE-CE B #F N I ZFRIC L > TR TH 5720,
AR LI IEEOEM A AT 2 L IR E B b, ZO/REND, 1 R T
PNA F~ ADPAGITLE L TITA RV ERB LN E 2o T2,

— 5T, K310 D 9 HERONA A~ ABABOGFHEORFELEEHD L, 2012 FF
TIXARE ORI E & HITRAEREDLIML TWDH2, LT 20dt THER L Tz,
TR, A A ADOFAEDNRMEINCEE U TW DRSS D05, B MRS R
DA T~ AZEELTEBY, TOWBEHZL TWDLED LB LN, Filc 2RI
BBA I~ ZARENIIRF SN DT, SBREER, HIEECCHEORENZL L2n &
W) RIETFICRWTIE, BERER 20dt F2E CHERR 95 L TR SIS,

10

NAF<RE (db)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

X 3-1 MK A IZBIT D3 A~ AFABRELE

10

NAF~<2E ()

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

X 3-2 HHA& BIZBIT B3A 4~ A A BREEA
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NAF~<2E ()

NRAA<2E (dt)

NAF~<2E ()

10

10

10

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

3-3 Mk CITI1T D31 A~ AFAEBERAELAL

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

3-4 HE D IZ3B1T 534 A~ ARAERREL

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

3-5 [HK E I2BI1T B34 4~ A4ABRELRA
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NAF~<2E ()

NRAA<2E (dt)

NA A28 (dt)

10
8 ]
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
¥ 3-6 A FiZd1F 531 4~ ARAEERFEEL
10
8
6
R
o b } i 1
0 . . . . ; ; ; ; ;
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
4 3-7 FE G IZd61F 531 A~ AR A BRFEL{L
10
S
6 ]
A
o ]
0 . . . . . . . . . .IIT-l

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

3-8 MK HIZBIT B 31 4~ A A BRELA
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= = DO DO
o at o at

NA A2 2BEEH (dt)
(@)1

10

NAF~<2E ()

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

X 3-9 HK L ICEBIT B34 A~ A3 A4 R AEZ AL

NA A ZAEGFH (dt)
= = Do Do
o at [ew] 1

ot
!
T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

X 3-10 2FHAEEF DA A~ AFAEBRESTL

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

B (it e [ FA 0 [HAB et [AC w0 [{I{AD
cooles [(f{AE coctee [H{KF eoomee [[H{AG 0 MfAH 0O AL

B 3-11 /3o A~ AFEBORELE

23
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3.3 hable WA I ARER

B4 3-12 DX, FHIKE O AZIT O 72, FAEIZRIT 5 A~ AFAEREL ]
frffE (ha) H7-0 OEICHRE L, T ORKE, &/ME, FHEZR LEY, 208
R A A AFERT, FREZT TR A-HARORR2FRIZBITHIELSE
EBICKREL, ZETH D Z N nhoT, BURB THEBEGE-OMAE, IEBINE TR -
TEY ., FENTHHREEZ L ITEBNAENET D720, ZOX I RFERICR -T2 EE 2
bihvd,

F72. M 3-12 DA IZEFURDFARIZ I 1T D BNGLRFE S 72 U A A~ ZAF A& (n=46)
DT —H%, MOTKOETEELI-E 2 A, FHfEIL 2.21dt/ha - yr & 72 o708, HEHE
WAZHETHE 19T L7280 IXHOENRRKREN-T, 2770, ZOMEIETHRO B ILE
ICE S TRAELG LN A A BOHIE L IET 2 L TBBIRDTEAS,

INBORERNG, TROBLWEHIC X DA A~ AREEIIHERE, FEEICSZHET
boT-0, FARICET 2 IAOMME LT Z L ITREEEZ 2 6 b,

7 7

6 - ® 6 -
IH | i |

T4 >4

X X
> €5 * > <,
5 x5
S 21 . } AP X =|=> |t 2.21
~ ~

1 - § 1 4

0 l o | 0 I

A B C D E F G H | &1k

3-12 [MfFhl ha H72 0 A A~ A3gER ) & EMEOERHIFEICE T 2548 (£)

B EE G 1 ED T 0 ICHAET DA A~ R ROFHEE FECTET 551 A~ 2R E LTEY .,
FfR TIFHIAEES LED R Th 72, WKL P OsFTR LT,
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3.4 WO TEHEEIER « SIAK R ELRRME 540 O g

¢ 3-13 & [ 3-14 (2i%, BEAEIT L72HIIK A, B, C. D, E, FIZBIT 2008k L AR
OIEBERS A Z . £ 3-2 1 DFE 3-10 ([T FHEMORNES (RNLE) . Moy
W BN - SEAREE (ha #UR) - SFHMEER - AR Y7 0 W&EwmEas - H
B ) (RNA L) ORI ERME A (RN T) . SIRERE S (RNEAT) %
T U7, B HROMA 1L, SHEBHEARD 2« v ) I FERHE SE TR 3842 5D TR,
ZOHRICHEERERO 7 XX - aF T - A XT, ERXERLERO YT 0V RNERE
ELTHR SN TV, EBABIZE S X - 74F « v a T Lo HRHEAED D
TEY, e LEARIZEZOARTITZ S Aoz,

EENHELT LR OUIRR « SEARMI S ERSAAICER T2 & REITREDK T0%53
BEAE 5~20cm FEE D/ « FRAITH > TEY . SIARKOERMED A S M E R 5~20cm
TAEDED LTz, KB~ 7Y o 2 LS, KSoBA 2R & KREEAR
DIXBERRETH Y, SHIIMEEER L TODREREZE LIV EWV I EAND, 1k
BRI/« PRI D Z ey ooTz, TAUE, IRES (1995), (L (2007) A3 54
THHROBLER T ATONDBRERNET OFB & —T 5, Lo L72as 5 HIE C,
D. F ©OXIIC, /e FEREALY & KERD T INE AFIE L., FFEROGMB AR E LTV
5EEBEZDBNDHER LNz, ZHE, /) - FRAOEFN IR TR mAD
MGEEPABHIZ K 2 BB DOEAIZ Lo T, BB T LICK WERERICH 5 Z L NRR & &
ZobNb, bLIOREREERL, /I PEAZPLICRERE T 5 BB m B O B AR
FEZA TS O ThiuX, Billo @kt - mA b Z I S, W B FEEROfERE 4 &
DL/ D D, BAEAZRp] L LT, 1980 FFREN S HABSHTHEEZ KFLTWDHF T
FuZ, Bl CRBRDZWVAIEM KRR TRAELLT VI ERHLMIINTHDS (B
M EHFZERT, 2010Db),

YA G | 7R B m A D4 BRI LR AR 2 7200 TlidZe <L Lo et 2K <7
DAREMER B 1) | BRI ORRGNE SR 72 A A~ ADEREZ R D HEK L2 5725 9,

250 1000
"3 200 ' 800
< <
¥ 150 K 600
& &
;(; 100 ﬁ 400

50
=B 5| 200

o

R
o
)

AR S L L NN 9 9 O D P PSSy

MEERE HEE(m) MEERE (cm)
3-13 EHEMNELT L7z 6 RO UK S & o1 3-14 EEMNETT L7z 6 HIKD AN & A0

)R AR L AR PO AT OB O 2 b, EEOS D e ISR OA T BB
REFREEZ RETZ A Z L, IHETROBIVEFH TERDO L L > TH 5,
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* 32 MR AR DM HR & UK « SERERERE AT

PIREARH (A /ha)

B
o N

o N B OO

5

g SARFER/ha) TFHDBH(em) MEMTEESE el MAXHESE®)
HRE 138 33.6 10,008 27.80
ars 138 30.9 8,749 24.30
s 200 21.1 6,095 17.00
ART 288 12.1 3,593 10.00

s Ve 63 26.6 2,968 8.25
=X 150 15.4 2,821 7.85
Ly/x 25 175 487 1.35
aJy 75 6.6 321 0.89
Y5 88 6.2 274 0.76
IS/% 50 7.2 191 0.53
TRAE 63 6.0 144 0.40
RETA 13 13.4 141 0.39

o 74X 38 3.7 39 0.11
YIEE 38 3.4 32 0.09
EYhy 13 5.9 27 0.08
LI 38 3.2 25 0.07

. HIIXHY 25 3.7 23 0.06
LoHEX 25 2.6 10 0.03
N IUINE 13 2.4 5 0.01
+XIEF 13 2.3 4 0.01
it 1,494 - 35,957 100

10 15 20 25 30 35 40 45 50 55 60 60~
MWEEE #EME(m)
OIRES BEEH

SRR (A /ha)

5

10 15 20 25 30 35 40 45 50 55 60 60~

MEEE (cm)
mA S mE S
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% 3-3 A BIZRUT DM HHR & UK « SEARERERE AT

BifE  MAREE(K/ha) FHDBH(cm) MISBTEEEE () MAIELE (%)

e S ShY 233 27.4 21,081 27.07
e 167 33.9 19,448 24.97

b RENAZES 142 28.4 12,791 16.42
\ TxE 25 45.8 5,096 6.54
i Y5 17 46.1 3,478 4.47
L 50 20.8 2,582 3.31
AT 8 545 2,332 2.99
E/% 33 235 2,077 2.67
a55 8 485 1,847 2.37

| RF2A 25 18.9 1,765 2.27
SEEs 8 428 1,438 1.85
= ERES 8 33.7 892 1.14
L A5 8 29.3 674 0.87
TS /% 25 14.9 606 0.78
e 8 26.0 531 0.68
EYhE 33 74 444 0.57

N 2TFNS 8 18.6 272 0.35
N 7% 67 4.7 146 0.19
FUESEA 50 49 124 0.16
XY 25 6.0 90 0.12

« VIV F 17 6.5 80 0.10

A R XIEF 25 40 43 0.06
T 17 3.7 24 0.03

§ oL/ 8 44 15 0.02
Nne/x 8 3.4 9 0.01

g 1,023 - 77,882 100

140

PIR A (K /ha)
IIARARE (A /ha)

5 10 15 20 25 30 35 40 45 50 55 60 60- 5 10 15 20 25 30 35 40 45 50 55 60 60~
MEER HEE(m) MWEER (cm)
ORZER R BIEEES mEEEE
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BiiE  KREE (K/ha) FIIDBH(em) MIEBREIRSET (o) HEXHESE (%)

= 175 35.7 7,126 37.76
C 4K ThY 125 39.1 6,102 32.34
s e 100 32.3 3,298 17.48
e 75 26.7 1,729 9.16
=i Es 200 7.7 413 2.19
=P 75 8.4 203 1.08

it 750 - 18,871 100

© ©
< <
i <
£ Ey
® ¥
® K
B H
5 10 15 20 25 30 35 40 45 50 55 60 60~ 5 10 15 20 25 30 35 40 45 50 55 60 60~
MEEE HEE(m) M E R (cm)

BiiE  SIABE(A/ha) FHDBH(cm) KIEMEEEE (o) HxHEGE (%)

ZES 275 27.9 7,235 32.85

HRE 225 30.6 6,887 31.27

ShY 75 32,5 2,596 11.78

AXT 150 225 2,573 11.68

LY/x 125 16.7 1,426 6.47

*1) 25 355 989 4.49

TTFINA 25 16.0 201 0.91

TYE 50 435 60 0.27

=P 50 6.1 60 0.27

&t 1,000 - 22,026 100

300 1~

= s
S~ ~
€ 3
E &
¥ K
# K
= =]

5 10 15 20 25 30 35 40 45 50 55 60 60~ 5 10 15 20 25 30 35 40 45 50 55 60 60~

MEERE(cm) MIEE R (cm)
O AEER B EH OLER Bt Es
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% 3-6 MR E (2B DM HHR & UK « SEARERERE AT

B M AREE(R/ha) FHDBH(em) MEHEIESEH e EXESE®)

\ N 175 31.8 7,170 28.30
CAX 125 415 6,983 27.56
\ | IXOT 200 30.0 6,393 25.23
| /% 50 53.1 4,419 17.44
" L =S 25 17.3 235 0.93
FIR/VES 50 8.5 123 0.49
VEs 25 3.2 8 0.03
TAEx 25 25 5 0.02
g 675 - 25,336 100
9 120
8
—~ ~ 100
@ 7 ©
<6 S 80
¥ ¥
&, &K 6o
¥ ¥ w0
i K
-\'? 2 ‘I:I 20
1
0 T T T T T 9 0
5 10 15 20 25 30 35 40 45 50 55 60 60~ 5 10 15 20 25 30 35 40 45 50 55 60 60~
MEER HEE (cm) IS ERE (cm)
ORER mSEH ORER mEtEER

* 37T MR F BT 216 & UK « SIAREAER S,

B  MABEGKR/ha) FHDBHem) MIESETEIESEH(er) HRHELSE®)

e 400 31.2 12,821 39.94
X (2T 250 33.9 9,545 29.73
W > Shy 200 31.4 6,966 21.70
i oy 75 31.4 2,328 7.25
THAH D 50 12.7 253 0.79
@ - h 50 10.8 184 0.57
SN TAx 25 25 5 0.02
i 1,050 - 32,101 100

300 1

N
ui
o

N
o
o

=
o
o

PIHEALE (K /ha)
ILAREL (K /ha)

[
o
L

o

5 10 15 20 25 30 35 40 45 50 55 60 60~
MEERE H#EE (cm)

5 10 15 20 25 30 35 40 45 50 55 60 60~
MEERE (cm)
mRER W EIES DAFER BEZEH
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PIRAR (K /ha)

5

& 3-8 [HUK G 2B DM & Uk - SEARBERRE A

BWIE  AIARBE(K/ha) FHDBH(cm) MEEEIESET (on) HxEGE (%
e 675 23.7 13,125 48.09
T ohY 100 474 9,319 34.14
AT 75 25.5 1,775 6.51
I5/% 25 40.0 1,256 4.60
HR¥ 25 30.0 707 2.59
Ly/x 25 238 445 1.63
EYHE 675 40 370 1.35
TREE 50 10.5 183 0.67
I/ 25 12.0 113 0.41

B 1,675 - 27,291 100

700
. 600
©
< 500
ﬁ 400
ﬁ 300
¥ 200
'I:i 100

10 15 20 25 30 35 40 45 50 55 60 60~
MEEE HEE(m)

BAEH BHERM

5 10 15 20 25 30 35 40 45 50 55 60 60~

S EE (cm)

BAZER B EER

PR A (& /ha)

[y
N

=
o

5

# 3-9

MR HAZE T D0 & UK « SEARERERE /AT

% ¥

‘o #iE  IARFEGR/ha) FHDBH(cm) MEEEEAE () BXRESE®)
Ve 825 335 32,213 73.54
A oRF% 50 59.4 5,533 12.63
TAARYT 300 12.5 4345 9.92
b/ 25 425 1,418 3.24
“ady 150 3.1 46 0.11
IO 50 5.3 46 0.10
RS E 75 35 30 0.07
AXYH5 75 3.4 27 0.06
/% 25 5.8 26 0.06
<as 100 238 24 0.05
YIEE 50 38 23 0.05
N, VES 75 3.0 22 0.05
T 75 2.9 21 0.05
EYhx 75 2.7 19 0.04
II3/% 25 25 5 0.01
FTAE 25 2.3 4 0.01
FRXIEF 25 2.0 3 0.01
i 2,025 - 43,805 100

1000

900

= 800

< 700

¥ 600

ﬁ 500

.H. 400

¥ 300

= 200

100

10 15 20 25 30 35 40 45 50 55 60 60~
MEERE HEE(m)
BEES WEHER

5 10 15

20 25 30 35 40 45 50 55 60 60~

EEE(cm)
mLER mETER
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PRk A E (K /ha)

5

#iE  ITAREE(K/ha) FHDBH(cm) WS EEEAET (o) HRMELE (%)
975 11.9 7,243 38.0
150 38.2 7,242 38.0
125 20.6 2,032 10.7
225 8.1 561 2.94
525 5.3 542 2.84
150 6.9 479 2.51
375 5.0 395 2.07
150 5.2 143 0.75
100 5.7 125 0.66
&S 25 9.8 75.4 0.40
RETA 75 5.2 67.7 0.36
hoLzs 50 6.2 61.9 0.32
FRXIEF 100 36 41.0 0.21
TAx 125 2.9 34.2 0.18
Y IYUINE 75 3.2 25.8 0.14
it 3,225 - 19,067 100
1800
1600
“© 1400
{ 1200
ﬁ 1000
% 800
E 600
.|:| 400
200

10 15 20 25 30 35 40 45 50 55 60 60~
MEEE #EME(m)

BURER mEER

5

10 15 20 25 30 35 40 45 50 55 60 60~
M= EE (cm)
BLZER mEtEEs
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3.4 RERBIARDZERIE 72 REEEEE

B 3-14 (3B HUADEHHIZ 51 5 UIRALEK TH V) ARITERE 40cm LA E DU B
B¢, ZNLAN O E A TR LT, BN FEEICHENLTW WK A, D, E, F,
Tz, BEAEAL TOROEER TIZEW T, BIRROALE ISR 2 B3 2 & 23 sk
ST, EHEHMMEBICHENR TOWBHIK B, C. G, H IZBWT, (EE T TORE
KON L Ronl, BiE~0e TV v 7Ick b &, BIUOULI TAEET 8
B, %EEOEROEFERORAE, Al LOElR ETHATHDEr—20% < MiEIX
INHDOEEOTZOITHERNOEREZZ T, KEROERZIT>TWD Z ERghoT,
LI L7223, REROUSERIZAEKOEN I CIIREETH Y | £z, iRo THEESLEMR
BIRT DAEBRMED & D720, MMEFREREZ W, EFCERFEL TN — AN R E
Thole, TOFRENL, WAL TORIIERIZHEWNTIE, EBERE OG0, K
BAROIMBENFREIC 72 > TWD I ERBH LN E 5T,

A A

Mk B

C
-
Jo .®

0
D O
LT
P

32



{4 C

M D

Mk E

A F

Mk G

Mk H
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BifzN |

X 3-14 HKFHADEHHIZ 1T 5 G E X
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TAE MRBLIOBZE

4.1 MEREOKER
ABFZEIE, BADEREILORED oI, RO BILERIZ > TRAET 2 ARE A+
<~ ADEHGII AR 2 B L LI &2 1T 572, ZORDOMEREL LT, BT
TEB T 2 8o B A ORE A8 LT, HROBIEIICET 2 RES LA E 2
T A I ZFEROHEE L, BILEHOBMOEEE2RE Lz, £O/KE, UFoZ &
N Y Ry

TMRICE DB ERICB T 5 A A~ AREEL, UK EICESEHE L L 2 A,
9 FHIRDIEENZ L 0 . AR 20dt FREE DA A~ ARFAEL TS ERFEL b,
ha & 7= 0 FERPRAE RO FEHEIL 2.21dvha & 2p o 7203, HACTEEh O ZAME S | [HIA
TL HERITEDIELSENBREDT,

MRICE 2B IERTIE, (EORS S L, WEEH#RT2EAIFELEVEVWSE
226, L CTHImERE 5~20cm O/ « RO B> Tz, —F T, H#
DFEF, FEROBHBI A RE L TWD EEXONLIMEN R o, Ziuuk, /b
BARDETHRERTZT T <, MAOMIERASHIC & 2 HEREEDOEAIZ L - T, %Ak
BIRE LIS WERRICH D Z ENFRNEBS 2 6ND, b LI/ - PRERARZHLIC
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1. Introduction

Recently, peri-urban satoyama is recognized from ecosystem services point of view
and conservation of satoyama becomes a social issue. Peri-urban satoyamas are
managed by local citizen groups but it is necessary to sustainable biomass
utilization for restoring. They have been producing certain amount biomass by
thinning trees. However, Biomass is leaving in satoyama and it causes disease and
insect damage. In addition, satoyama is the ecosystem established by sustainable
disturbance so it needs economic incentive that citizen participates in management.
Also, in order to consider utilization biomass, it is essential to conform about forest
continuity and sustainable biomass production by citizen group management. This
study aims to estimates the amount of woody biomass with secular variation from
peri-urban satoymas by citizen groups and identifies the characteristic of citizen
management for restoring satoyama by sustainable woody biomass utilization.
2. Targets and Methods

This study takes place in Kashiwa city that there is abandonment of satoyama,
and citizen management is developed actively. We investigated 9 citizen groups
gained cooperation for survey inl3 groups which conducted satoyama activity
agreement with land owner
(1) Estimating the amount of harvestable woody biomass by stump survey

We conducted ‘stump survey’ to estimate amount of biomass. We calculated DBH
and height by applying root diameter that we measured to a formula. We estimated
biomass by applying DBH and height, density and biomass expansion factor.
(2)Estimating secular change of woody biomass

We estimated secular change of woody biomass from thinning work days of citizen
management.

(8)Identifying the characteristic of satoyama management by citizen groups
We made comparison frequency distributions of DBH between stand tees and
stumps in management areas to identify effect of satoyama.by citizen maintenance.
We indicate stumps position on aerial photography in order to identify geographical

characteristic of thinning trees.
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3. Results and discussions
(1)Secular change of woody biomass

The amounts of woody biomass in
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biomass production in some groups
but new groups product them. New Fig-1 secular change of woody biomass
citizen groups can expect biomass production in future, thus it is expected that the
amount of biomass retain 20 dt a year
(2) Frequency distributions of DBH of stand tees and stumps

In all felling trees, small size trees in 5-20cm were 70%.1t is difficult for citizen
groups to fell the large trees due to physical strength and a technical problem, and
they hope to leave large trees. Thus citizen groups thin with focus on small size
trees. However, as a result of citizen management, satoyamas in some areas lacked
young trees for succession forest and progressed aging. If management felling
mainly small size trees 1s conducted excessively, It will cause of losing the
soundness of satoyama and forest and biomass production sustainability.
(3) Identifying geographical characteristic of thinning trees

Large stumps were often seen near residences in citizen groups are surrounded
by houses. They were thinning large trees for neighborhood to improve
accumulation of leaves, breeding of pest and devastation of landscape. However,
almost large trees were felled by professional because it is difficult for citizen
groups to felled large trees due to risks falling to houses and electric wire.
4. Proposal about biomass utilization and satoyama management by citizen groups
As the result of considering woody biomass utilization referring to estimated
amount, it was confirmed that annual firewood consumption per one household was
equivalent to approximately ten wood stoves.it is assumed that it is effective to sell
firewood to user as a means for utilization promotion. Nevertheless, thermal
demand in public facilities was in short supply only harvestable biomass. It is
required to compound pruned branch by urban park management due to utilize
efficiently. Concerning citizen management, it is needed to consider thinning large
trees in cooperation with professional groups on behalf of raising young trees and

ensuring sustainability.
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