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ERTVWBLEWIRIIEFE L BSVWEREL B,

METEC ST, BROBLHEEHEOBHRYERESEL, i RET 5 LILBERCEVTHER
BICFIECh B, HEREL > BACHOT S TS HEOHELE L BHERL L L
FETHHOIELT, TORCHT HEY, TEOHEMY, ¥ lFEER s by TERRERE
BrErxBb0Linsd, LrLahdb, ZOFEREL LTCERE7 o7 20wk T 5RERK &
JOKERERANE LT B 274, 75 2 ZOBOKBHC IV ThHTsbh, BHEECERDD
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FLFE, L RBROHEE, BT BN N bENHEOERL TR LB okt &,
BLOCHEECK TR, FEFAOUREENRTNIEEE LEEDTWIan2lh b Th B,

B R0 BHZEE RS RS OB 5, 1R O PR SV TE LV A Onih D,
SRRBVTITHRBAEOHRECHT 2 ERICE L) 2REBAEIT et W2 & 5, HERBRBCER -
CRBEEL D, SHOREERMICH T BHETHOFAEME L TE T 505, HED 1 AThHBHEIE
K EREORRCH T s FEEAO—FE L LT MEXREY Bl & LIHEORILICBIT 385 % 2
A R, 0 VIR RS E LT BEG A L ORMES X 0V 0—F AR Lis,

KEED, COPRCE EDOSE, BRI HHEHHOD LItk THE LTERBEY B L L.
1BAOEERMIC X 5 HEKA DA ERBEOEE, 5o VIHELAROIFREYEEL, bt Tr
S EREERO T ER L ERRD £ L HOHECONT, BERT, iEEHREBEHBEM
DEIERBEMERR L LTHELED IS D TH B,

2, MEMBOER

2—1 # R
EERSE U B BRI ST, TR AR E A BRI B K PIC s 5.
EAMS 62 HIETH B, FHRBIREROBRIILRCLEL, tREBRCTESR, WAEKBLOE
¥R, i%ﬁﬁ%%ofﬁxﬁ,%m%%%%%m&%tkﬁfalﬂmrﬁﬁv/+«/Iﬁﬁtw
b, HRIERA R OBRER, & RISy 53R Th 5,

EETWBE T, J:E#:@Eﬂ:%%ik?éo EE S 1,400m 225 2,100 m ORICHEL, &
BIRCEAROSR LIS 5 BEIL, 2,162.8m Th B, @I, WRICHET 3 MMIESE LT,
JEFEROBEBR Tkt Istrirh T B,

BB, R0, BIRER LB, WK, EHTEIC X BIREGR s X ORI 34 FF OFEEE
BUc X 3 BEADIMTFIH O BIFA AR LN HBET, SHOBRENTERRERTHS,

HRAEEC X %%ﬁﬁm 1,277.19ha G, 5 HEMKEK 2.02 ha, REE 5.39 ha, BAFEK 1.36 ha O
arets, £F% M) X M) % To 10 ENECHEE ShTW B,  BEE O ki LR
B 0RO, i REGCRES: bRARICE 5 HE HEEET 505 Th 5, '
2—2 # R '

= OFRHEC 3513 % SRR I3ARER 150 45 & D 250 4EIC\ 7o B SHIEM ©, [EliZ e S, ks L, B
1,600m LLER74EY b Fv Y ME8T, = v #2ELT 5, '

B 1,600m LU s JOHREBROMITL 100 EERED 7+ EL L, » V- 2 BET 5RERKT
B, RECOMEAL X+7, *XakEL+5,

STEERNI AN S CAYRES & L ICRRIIERFTh B, ok, ZOfFEIIEM M4 EEDOFEES
Blc &> CHEAE S X OBERERGEE S KBOBBAL4E U, BEOHEL—EE LD T2,

Eﬁﬁﬁkl % ha %7 /I 70 mS 1 h 250 m3 TR 120 m®, HEHB ORI 2 2T 5,
2—3 B L AR

EAH 62 FIHXATEH 6 b, FHLHY 4 b O EFI A7 HMC, HECRAT 5 3 BEIC L b
BEIh, *OEEKHIL 1T TH D,
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# 4 70% Wild (RC5) @ (62°), FEAIERE209.92mm, LY X TE+x—/, EHl18 X 18cm
A=r—7 3 A2 —0Ff, H#ER #J1/20,000, 1957 4510 A 18 HiR#, FEEOUREIRF CHEAN
ETaTha, B 1L,700m fHEU ECBEEZR 5,

3. HERSE O # &

3—1 EEHEOQEEE Base map OFR

AR OUTERITIe 5 7o, FEELY—Tpi30om Lisd X 33 LefTioot, RAEBBRDOY
FERNTL, FAERCIERRDS OBZ MR ptinsDfcled, FTHKEHEE: (Arundel method) 1
X a2 OBHERLEITIoV, FORAHEHROBREYBET T 52 L L Lic, ZASORRIELT
#H#¥ L (Control point) & LTHIER LKL 3 HO=AL GR&Il 2,060. 7m, RHEIL 2,162.8m, R
BiR 1,970.2m) 2MEAL X, ThR X 2K (Wing point), iR (Pass point) DEEAL LUK
EEF A% LI ER (Index map) % Fig. 1 ©&rd,

A, BFREOEBRIIFHEEMHRR L L, ~1 7 - LR ERERLROURCERER, FI LOZERET
St = OBHBEEYARAMES L SEMFR L, ShbaEkA (Pass point) KIOTHEAL,
1ED~M 7 - LREEEBE L TEKRK (Radial triangulation map) %58/ L7,

B. BFEHZIC X WERR, =BEK W, TothEEthrEFEOZAME 3 X O ERAAE
LROBBREDORSDRDLAKLELDT, ThExBELL, FEROBFHL~» 551 v (Mach-
line) P2 U, EBIAAOME RS LooFHEED A Lk BET 5 - & %7 b Base map DEEEIER
L7,

o

8 2
A

9 2
8

9 O
J 13 =@
/) v s Bwzma
‘ o
16 A v’ Control point
é'A\“ &% Poss point

/ ! 3 ! 120 °A~W{$§ R Wing point ‘
: 04-B H E £ R
d ’ ' Photo-principad point
S t Y X 1~15 R R BRI

Fig.1 H¥#HORER

Index map of photo coverage.
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3—2 HHEESEHEDORHE

WHER S 0B IINSHS OW, ERAMEEEOLME, EEMEOHN, trHIhsH EREDTIE
nErrdbic, FEEHNLZOERBECIOTHREINS DD THS, ARRAEC KT, 205
BHELH) OTHHER, MEREER: L, MBI, KoxsEHLl, Tiebh, HALLSE
FRIXTRO LB TH S, '

A. MEEROSE LTS

STEEMIHEL (C), JRZEMHME (H), BLHE D _

SIEERS ¥ AR OB S F RN TR ENR O B LR o b oxMibke L, 20~80% 0o
BERTHE L L,
. B. HEBEEROSELES

BERERC L 50 FEMBEOREMLIEL LTROER & L1,

Sk 0~10m (Y) '

pEHEE  10~20m (B)

REZEH  20m Dk (0

C. HEBRKEROAELES ,

FHAEK X 2EE0 hBEEC X v, KO 4BRE L Ui,

Bk 0~10% (1) Hh 0~70% (3)
B 10~409% (2) ® 70~100% (4) |

Z O L D AEI SRS 13E 36 OMB L i B, lods, BAORKEERIE 1/4ha &R L Ui,
3—3 FHO¥FZIAE

BERAFRIAH= v+ 5 AL, BREOE, MEOBRLAES, UAOKE, #HLEOBEERLURH
ERERC X AHENE L HEERC X 3BRENEY, 1 UTRELASEC X 5IEABED b LItk
Z ot

HHROHEIEAN s LCHER PR L TR IRV, MR, BERAREELCT A< 75 75k
TRA, MERE MER, BEESSOCTRAL ChThoMBORSERA LA, B
SEBIC IV T, LKRBY X5 TH I ABORIAHLERTH 2, BENEIR-HENCST 28
BARZ MBI I0RORE L, FHEBLhDMEMENS »OWELTR, hEHEOERE
& L7,

Z OFEEDKER, FEHICIV TXTERDE 20 D& LK1,

HO1, HB1~4, HY1~4, CY3~4, MO1, MB3~4, MY1~4,

L Lishih, HEbA (10~20m) & E@A (20m LIE) HE4T 58 3EMHE 5D, BElER
¥RDZ LB TRVEBbRAEDT, Zhi COB3 L COB4D 2B LTHELY, Lihs
T, RAEHOMEX I TRICRT AR 20 OMB RS EREE LR,

SrEE JREER Bk
shEsk  CY1,2 )
@kt CB1,2,3,4 MB1, 2

E#bk CO01,2,3,4 HO2,3,4 MO2, 3,4
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#HH COBS, 4,
ek, COEMPTIE BN, REREOETAMIKEE DAL,
BEAIE O EEEAREE 1 1R,

o1
EEREFHXAH (Exampled of the photo measurement.)
FENE S I
a-2%% | 68 €7 . £EE No. 21 :535 No. 20
A - f=1327.48mm VAEOER  hi=1,740m -

BOHAOER - he=2,061m Eﬁé . dh=hg—hy 32lm
haEin G huK ¥ COEIEHEG = 1,120m ‘ :
bbb ETOERE P= 105mm

bR bERETOEER P, = 36mm

EHFENEERR b=94.2mm

ERotERAE P ‘

i o Poam=23,26 mm Prxry=16.78 mm Pxony=17.44 mm
@E&ﬁﬁtﬁnﬁxo+ﬁ '

" - H' _G_f_"‘_.ﬂ.f?_ +h1. 5,343 m

5,.“%}§Offﬁ
vooKr= AT g g0om A= A H g4y
2 ks SRR b
T H-=H—Hh =3,443m ho="h.— 40’ "= 1,806 m
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SH ha iﬁmg;g By veeivensins m\gg
HER ;%MKWE&UE -
: '?b—b—Ab—glszmmi
5 SeHED Par= 16.25 mm Jeﬁ%ﬁﬁ)#m Per =17, 05 mm
e 45&%& ap = Pi-— Py =0.80 mm '
i dps Hy —
ﬁh% 4h TS 31m
R B : A _
- BTHED P =18.15mm AR D Poi = 18,59 mm
. t..<:dp=0 44 mm :
'ﬁr.gdh_-d”XHf—wm 1
dp+ b o
BERAC. , o
ﬁmﬂhﬁ@ sz, =16.36 #m | QRO Pog = 16.57 mm
% . ldp=0.21mm o ' : : &

A _dp X Hi _
ﬁ]E 4h e 8m
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Fig. 201 HMHERXRHHIDOL ¢
Example of forest type classification
by photo interpretation.

SR G
’ !

Fig. 202 MERHHID 2
Example of forest type classification by photo interpretation. Scale : 1/20,000
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3—4 YFHEROBEL

= 7 1
HFER IR Eaahe Eeigﬁ TGMCM
FEEciEAebhiy  CO04 WEEE 2
B B.H.D. 12—58 cm)
TERHFL, 'R G—1)
<4 5— Base map FX 19
oo FEorsi A 5—%(m)
3
K35 LAkOHEcEE  CO3 4fm(m>
‘NI, Bz ORI
ZTRAL, BA v*THE 13 (m)
m
EEDh, ChIDbL— ALE 63‘92"
AKX DR St b O 10—60 ™
A, BRINI,
BEEHZ L - ORELOE 13
~ . 328 ™)
R, ONOARKEL oo Rt a1
T, 6—72 ™
C@&l“%({li&b"c, AT
VA by FERAR X AFHE 12 (m)
o 1/5,000 #IER S, = CB 3 Ft 8;%
L7zDT, oL R 6—@(m0
Base map FER DGR 2
BEOVHHIC L 5BAC 7w
3 —22
X DB RE L ooBE MO .k 2
LEEREA LCE e 86z
FOMHER SR % 7B Uiz,
COTEITAAATH S, 2w
) o 5—18
3—5 RS MB SRS 22 :
- (em)
FHOHHL, HEc ) 6 —52
LERBME L, KHosE
16
DRE L E R DD, 8 —23 (m)
. HO 3 AL
BUBENEH S his, (8 - B em
8 —48

REhI-BEOBE,

S5HERFEBLCEY, £
D1 HMERR 0%

ErH

Fig. 203 HMHEHAZTE

Stereogram.

AL, - & SRIRRE MR 35 X OFRAN 34 SEBEIC\ C ARk Ui n T 50T, COfFEREH
&%EE?&GK<:aﬁfétvo%ﬁn:hboﬁﬁmov<mk<mﬁ%m,it%@&omﬁm
PUTh, RRRAEY L MBI O TRk - o Bk L,

BY BEI241#: L BERIVCLIIAZAREY D, bbh UHRE LBEERkRC L



— 40 — HERRBIERE $£ 1465

~—
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G T NS

Fig.3 BBRHAMERSR GER 1/120,000)
Forest type map for field check.

A, B HR L ODHNMICED, ShaBitd s, Hgk WECERD 0borBaTs\ TS,
CHEFE L SORE LCHIE LEESRROME L H@J%B@%i L7z

COMEZIE 3 B, BMCHT HHHE 2 B LD, 5 AMAE L,
3—6 BEHERASEOMR

THBINC & DETIE, M€ SACHBER 2 BHEIK AN, 57 T 15, 004 BE HIcBF e Sh,

FEREZ L CEBAFBEIT b TRIRRIOSER kS, & OB, FEDOLHOERRUE, HHEKS
DV TSI EREDOBRER & 5 Ba 0 Tinbhic,
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4. BR¥EIC L 3AEHOHIBEA

4—1 HEEROAZ

BtBRAtC X W E S hCHBERE, BRI OMER SR & KR (& H121/5,0000 © 2R
EORER Lo Tfinolc, HHES L oEBAETAHTERCIOTHELL, ERLLAKBTIZ
1/5, 000 K Eic3s\ T, 1 ha M7z b 16 EO A% L oBEKT T, 1 KAH7DiX0.0625he 2K T 5,
& OERIEE DR IRREIC 31} 5 HERA O EA CO41Ik\ T

+vnp(1—p)
(n-ZOMHCEBIEROE p - ES N s a - 1Y =Y
/]
Table 1. BHBREIEMERT - BOMS BRERER
2 different type area determination before field check and final type map.
o (a) | &% % ® (b) | b—a(e) %
ha % ha % ha(+) ha(—=) | (+) =
SHEEM C (SRR C Y1 0.51 0.04 0 ’ 0.51 0.04
cY2 4.60 0.36 0 4.60 0.36
H#HC B2 9.83 0.77 12.80 1.00 2.97 0.23
CB3 34.36 2.69 33.40 2.62 0.96] - 0.08
C B4 15.84 1.24 0 Al15.84 1.24
HZEHhC 02 22.35 1.75 22.02 1.72 0.33 0.03
CO3 | 157.60 12.34 219.56 17.19 [a61.96 ‘
CO4 | 285.20 22.34 257.65 20.17 A27.55] 4.85 2.16
FE#EHFCOBI 0 8.04 0.63 8.04 | o0.63
COB2 0 32.90 2.58 |a32.90 2.58
COB3 | 357.10 27.96 243.49 19.06 A113.61 8.90
COB4 7.73 0.61 7.73 0.61
AN &t 887.39 69.48 837.59 65.58 49.80) 3.90
JREERTH [ZBHMH 02 10.35 0.81 9.96 0.78 0.39 0.03
HO3 | 118.91 9.31 116.89 9.15 2.02 0.16.
HO4 26.05 2.04 25.91 2.03 0.14] 0.01
B EHHOB3 0 8.47 0.66 8.47 0.66
N B 155.31 12.16 161.23 12.62 5.92 0.46
BRZHM M B1 5.75 0.45 5.82 0.46 0.07 0.005
MB2 2.81 0.22 43.47 3.40 |4a40.66 3.18
MB3 0 3.77 0.30 3.77 0.30
ZEHMO2 4.47 0.35 14.22 1.11 9.75 0.76
MO3 | 155.43 12,17 ] 149.12 11.68 6.31 0.49
MO4 10.47 0.82 2.16 0.17 8.31 0.65
FE#HMOB 3 0 0.50 0.04 0.50
AN E 178.93 14,01 219.06° 17.16 40.13 i 3.14
=t 1,221.63 95.65 |1,217.88 95.36 3.75) 0.29
mﬁ*ﬁg (Bare land) 3.18 0.25 6.93 0.54 3.75 0.29
#i (Non forest) 52.38 4.10 52.38 4.10
ﬁ@» £t (Total) 1,277.19 100 1,277.19 100

Colum (a) : Photo interpretation map.
Colum (b)) : Final map.



— 42 — : HERBRBIERE H 165

4166 4166 N\ _ oo amo—— o
iJu%xmﬁl ( z%ﬂ}vmmwm 25,9017 0.62%

RIS OFkFE CO; Tk

:t‘/ 356 x( 23(5521 ) ( 232‘;1 ) V/6.03129 = £2.45587  0.69%
b By
R ENFECAT bl 2 > OMEERRBIERE R Table 1 &Kixd-
4—2 BERICHITIHERROZEL
IR A OB ShT, T OMBREZEL SBT3, TIULRE REKEDARIERC LS
b0, FROERFAPEROS L REFEC IS DR ETHY, ChIFIAEOE VBT T
Z LRI LV, RFHEHUL, VWb ZBRIRARENTH b KB ELIZD e B 5B Th 521,
DT L KEEBER THHMMI2E 10 D, HEMN TH SR 364 8 A ORIIC—IREHAT 1F
DEMDHRIL LY, W34 FI BT HRECE VS OBEEEL T 5,
Z OEALIRATEIC 313 5 2 ORI X 5 BHFAEEMO 3 & B 1T 2 FAEERREER O e s
YR IDTRBLNI, Tihbb, fiED > LHLACHBEORD A bN5 bDERA LISEEI,
ARBOEREOERIFHEL OB B LR L, ¥R i sHEOME L WROEE, T OHEE
OFEEFTER LT 5, ZDBMHERE Table 1 © (C)FLYVRBZ L TES, Thbb, £F
REENICIZ IR 49.8 ha (2T D 3.9 %) 2Rk & BFC & b —#% [KEBB~, KRR
NEBEELTB2Y £ 5 bOER LS DR~ R L CO4 B 27.55 ha i3Rfkic X b CO3
‘ B, %7z COB3 B0 113.61 ha (XEGIC & h—#% MB2 Bic ¥ 7o—ifix CO3 Bic e EfL LT ie
L DTHB, Inds, MOL B35 B Uiz 8.31 ha L REMO I b BEHITHCIL YD %4 Uz HOB3
Behole, RERELT, Zhboffl« ORE ORI LML, FOHBLETSZ LTS
B, mEHT0.3%) OMIARBOMIML, Wl UK 5, FROLHOMIRCLSL0THE,

A S E®A T
5—1 WEFE ' -

BMZEFELFR L THRAHEE T 28 AN EL b5 30 LT, () HEFENERLHE
AT5E, Q) ZEFXc3SEMEBELAGIENLY, BACETERBSN, 48 Kiegs\TED
RADMTebh T 528, Q) OFECLOTE, FOMBOIHRCH T 5 HEOHBENFAR LS T
WIEWBAERIE, ZONBRRORMILS 0NN L ABEBE LT IBELXIIFT o tattcdiny,

¥ (2) OHERETREENE LT ) REUEARERBEC & o URBROCHM L, ¥
T2 hEHET 2RBRBEL OB L HUFRECED 0L W BERIHIF I ECRb T Lot iy
ZEbB, DHRILLT, OB L OTOREKNLFHEIFEROHSTE, MECHE LB ES
B b ThB, LIEnoT, BFEAEROHHEIRE L TRARNEI M LLRVBE, 708, Z0%
DEEFEREDOBENEREFHRE LLLWHACR VT, Chb0FEREEFNAOHELTHICRE
TBHZLNTCERCEENEL S,

ZDXIEEDL LTRVTIL, EEFARLD x_!‘ohfhﬁﬂfaﬁﬁtoﬂiﬁk% L%, i ERER
IANEELFYCRD X205 5RBEEORHNEBING, Thbdb HERELAZEDLILE



) Table 2. Primary sampling unit area.
B A oF — ®w M H OB £ EKE — B X
W CO4 o CO4 CO3 co2 COB3,4 COB2,1 C03,2 MO MB HO
R ha EH hi | A K he | AR ha | BB he | A B ha | A B ha | AW ha | BB ha | A B ha

Nol| 1l 0.68|Nodz 51 3.15| 95 5.88| 94 5.8 |117 7.24| 93 5.75 | 182 11.26| 35 2.16 | 61 3.77 | 64 3.9
2| 31 1.92 38| 57 3.52|194 12.00| 51 3.16| 8 0.49| 38 2.35|189 11.69| 62 3.83| 82 5.07 125  7.73
3| 17 1.05 39| 45 2.78| 20 1.24| 53 3.28 (297 18.37 (220 13.61| 21 1.30| 31 1.92|284 17.56| 34  2.10
4| 74 4.58 40| 53 3.28|131. 8.10| 29 1.79|203 12.55| 50 3.09| 88 5.44 | 136  8.41 293 18.12 | 196 12.12
50 35  2.16 41 33 204|131 8.10| 8 5.13|171 10.58| 30 1.85| 12 0.74| 10 0.62| 44 2.72| 98  6.06
6| 68  4.21 42l 90 5.57|190 11.75| 46 2.85|275 17.01| 21 1.30| 48 2.97| 90 5.57| 14 0.87| 55 3.40
7| 8 0.49 43| 149 9.22 | oo5 13,92 | 356 22.02 | 194 12.00| 80  4.95| 45 2.78 | 307 18.99| 80  4.95| 186 11.50
8129 7.98 1166 257.65 | 183 11.32 175 10.82|130 8.04 | 23 1.42|241 14.90| 8 0.50 | 167 10.33
9| 12 0.74 191 11.81 154  9.52| 662 40.94 | 14 0.87 | 216 13.36 | 866 53.56 | 201 ~ 12.43
10| 38 2.35 1499 9.21 178 11.01 43 2.66| 4 0.25 64 3.9
11| 142  8.78 168 10.39 225  13.92 82 5.07|112 6.93 224 13.85
12| 158 9.77 121 7.48 171 10.58 747 46.20 | 52  3.22 371 22.95
13| 47 2.91 256 15.83 203 12.55 209 12.92 255  15.77
14| 195  12.06 151  9.34 166 10.27 248 15.34 269 16.64
15| 260  16.08 296 18.31 242 14.97 321 19.85 46 2.85
16| 116  7.17 36 2.23 159  9.83 188 11.63 40 2.47
17| 25 1.55 94 5.8l 249  15.40 134 8.29 16 0.9
18| 68 4.21 63  3.90 168 10.39 50  3.09 59  3.65
19 124 7.67 20 1.24 198 12.25 230 14.22 137 8.47
20| 248 15.34 89  5.50 105  6.49 2676 165.50 2607 161.23
21] 259  16.02 4  0.25 82 5,07
22( 228 14,10 12 0.74 163 10.08
23] 52 3.22 12 0.74 159  9.83
24| 47  2.91 14 0.87 4062 251.22
250 18 1.1l 183 11.32
26| 11 0.68 185 11.44
271 32 1.98 15 0.93
28| 63  3.90 ‘13 0.80
29| 232 14.35 62 3,83
30| 262 16.20 34 2.10
31| 184 11.38 9 0.56
32| 316 19.54 53  3.28
33| 19 1.17 52 3.22
34| 114 7.05 89  5.50
35 7 0.43 10 0.62
36| 38  2.35 3550 219.56

T2y 73 I e — R B

ANEe - 38 - - Fd) (1) BHORBUEK T W oRGXNW S T AFLZW
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BEERRAED—D>Th %, _

FRROFARCE TR, ETRAEEOESBLA T2 BE3R), BHMMEAZCLTS 3
AEsfesh T ez e (6 A kESE, BEAHBEECEERT 5L LCTROHENLT
bhi,

(1) 2FEHLHERICI>OTREShARER: L, ERSOMHEMCETS IR, shy

BIRRT %, Tihebb, EHIVNCTE LML, ChiBEBoMEL e 1B L, 701

KEIBRCTE LML, ShEinig 10 ke BEOEMCHET 5,

(2) KORDOORKEZFE—KHHEN: LTCEEREAL, B, 2@ cha2 B v

o35,

(3) HMEELNAEMKERSL, hic5mm MROBTREML, TOXEET VAL 1,
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Table3. #H & & ¥ — B &
Data of primary sampling unit,
- = B — ki B £ = R #H H B &
H R i&% §EE§ ik ?—E% Fl17ey b Yair Fa2Tmy b Yhiz
An ,, Na M Mht &t JA st gt K | &
1 105.25 | 23.406 ol 23.406] 15.068 of 15.068
CO4 | 257.65 43 6441.25| 5 355'50 | 130271| 1.729| 15.000, 6.332 0.902]  7.234
1 187.00| 6.720] 0.007| 6.727] 11.648 0.019 11.667
€03 | 219.56 34 5489.00 | 5 9575 131258 o 13.258 8.354 3.165 11.519
, 1 82.00| 6.970 0.109| 7.079| 5.884/ 0.049] 5.933
CO2| 2202 6 550.50| 5 12855 6.965 0.135 7.100, 3.030| 8.821] 11.851
1 385.00| 7.918] 0.173] 8.091 12.390 0.051 12.441
COB4,3) 251.22 28 6280.50 | 5  \og'75|10.131| 0.328) 10.459 12.173| 2.558 14.731
1 340.25 | 2.438 o 2.438 2.089 of 2.089
COBz,1)  40.94 6 1023.50 | 5 541700 | 0.348 0.066| 0.414 0.003 of 0.003
1 136.00| 6.095 2.611] 8.706] 7.952] 2.760, 10.712
CB3,2 46.20 10 1155.00 | 5  “yg'so| 7.084] 1.972 ©9.086| 5.052 0.152 5.204
1 139.25 | 6.542| 3.955| 10.497| 7.428] o0.950 8.378
MO | 165.50 18 4137.50 | 5 173795 | 7.231| 2.952 10.183 7.227] 2.971| 10.198
1 453.00 | 1.976| 0.348 2.324] 1.224] 1.790 3.014
MB | 53.56 8 1339.00 | , 13750 | 20252 3.156| 5.408] 2.231 2.268  4.499
. 1 416.00 of 5.276| 5.276| 0.008] 9.401 9.400
HO | 161.23 19 4030751 5  394.25 | 1.012 7.982 8.994] 0.259| 7.274  7.533
3 | 1217.88 167 30447.00 | 18 3746.50 154.416 151.483
» : B = & m il . - PP
& F Yu B B Y Mri Fni S S e
st | & | w | e | B | w ot & | garie
Coa 8474 0 38.474 19237 0l 19.237 2024.6943 o| 2024.6943| CO 4—6
19.603| 2.631| 22.234| 9.802| 1.316| 11.118 3455.2050| 463.8900| 3919.0950| C O 4 —22
GO |18-368 0.026| 18.394 9.184 0.013 9.197| 1717.4080  2.4310 1719.8390 CO 3—12
21.612| 3.165| 24.777| 10.806| 1.583| 12.389] 1034.6745 151.5723 1186.2468| C O 3—29
Co 2 12854 0.158 13.012) 6.427 0.079| 6.506 527.0140  6.4780| 533.4920 CO 2—3
9.995( 8.956| 18.951) 4.998) 4.478| 9.476| 640.9935 574.3035 1215.2970| CO 2—5
OB 320-308 0.224) 20.532) 10.154 0.112 10.266 3909.2900|  43.1200 3952.4100| COB3—15
+322.304| 2.886| 25.190| 11.152| 1.443| 12.595| 1413.5160, 182.9003| 1596.4163| COB 3 —19
coBz 1 4527 0 4.527 2.264 . 0 2.264| 770.3260 o| 770.3260 COB2 — 3
11 0.351| 0.066| 0.417| 0.176| 0.033| 0.209| 35.3760,  6.6330|  42.0090| COB 1 — 1
G B3 214-047) 5.371] 19.418) 7.024| 2.686| 9.710| 955.2640 365.2960 1320.5600| CB 3 —4
+212.136| 2.124| 14.260| 6.068| 1.062| 7.130| 112.2580  19.6470| 131.9050| CB 3—5
MO [13:970 4.905| 18.875 6.985( 2.453) 9.438 972.6613 341.5803 1314.2416/ MO 3—5
14.458] 5.923| 20.381| 7.229| 2.962| 10.191| 1252.4243 513.1665| 1765.5908| MO 3 —10
MB | 3-2002.138 5.338 1.600 1.069| 2.669 724.8000 484.2570 1209.0570 MB 2—3
4.483| 5.424| 0.007| 2.242) 2.712] 4.954]  28.0250,  33.9000]  61.9250| MOB 3— 1
HO | 0-00814.677| 14.685| 0.004) 7.339| 7.343  1.6240 3053.0240| 3054.6880 HO 3—10
1.271(15.256| 16.527| 0.636| 7.628| 8.264] 250.7430] 3007.3390| 3258.0820| HO 3 —9
5 305..899]115.988[36. 968]152. 956434549 . 0420{138500. 61 201573049, 6540
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Table 4. IHRIZBZ L OPEERSIVCSTHLECEC L AREROHEE (L AR LISHA)
Stand volume estimation by the method of separate ratico estimate.
o E M oo R v # D B "
®@ | ® | @ | ® ® ® | ®
LDl E A [RFEHE Fox®
,,h TR, RORE| , nn 2ux ,,h m
2 Mgl - = | XM ap? 2 M (Mis G1i) Mi? g2, Mi®
i=1 Y L Wedn | i=1 i=1 i=1 i=1
M/ Mp
®/0 Ox® 2xX®OX® @*X®
CO4 457.75 | 5943.7893( 12.9848| 0.2116 | 2.7476 19458692.6275 1594580.0626 41410606.3937 135333.8125 22817957.4566
CO3 282.75 | 2906.0858| 10.2779| 0.1803 | 1.8531 4365027 . 6564 435193.0241 8945740.7648 44137.0625 4662427 .4246
COo2 210.25 | 1748.7890] 8.3177} 0.0181 | 0.1506 1761560.5123 199608.1843 3320561.9891 23172.0625 1603138.2892
COB 4,3 511.75 | 5548.8263| 10.8428| 0.2063 | 2.2369 18170089.8110 1724023.6160 37386486.5271 164290.5625 " 19315033. 5580
COB 2,1 541.25 812.3350] 1.5008| 0.0336 | 0.0504 595166.9024 270547 .2305 812074.5671 156171.0625 351759.7012
CB3,2 154.50 | 1452.4650[ 9.4011f 0.0379 | 0.3563 1761277 .6426 182036.4025 3422684 .8471 18838. 2500 1664937.7218
_MO 312.50 | 3079.8324| 9.8555| 0.1359 | 1.3394 4844541.8562 488896.7489 9636643.8176 49406.1250 4798861 .3868
MB 465.50 | 1270.9820] 2.7304| 0.0440 | 0.1201 1465653.5349 548476.8835 2995122.5654 205365. 2500 1531018.4753
HO 810.25 | 6312.7700, 7.7911} 0.1323 | 1.0315 19946217.0961 2555249.0365 39816406.6553 328489.0625 19939680. 2806
5t 1.0000 | 9.8859

Fa oy b Yi ) REHEROSH : o(F.) =5 Wito(F1) =0.477054

Ty b M ) PR Foo=3 Wil =9.8859

BRI OHEEM (0.04 he Fm 5 P D) ¢ Jort 257, =9.859+1.3814 (8.5045~11.2673)

ha 3470 ) FPIGER OHEENE ¢ 25 (F ook 25701 =247.1+34,5 (212.6~281.6)

L9718 SHNINEBEERY
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i=t ! 2(F) Wi | W@ | s | Gaxs@s s
O+®—® @* = Xﬁ Ox® @ @x® | v O+® ®x25 e

co4 866043.6904 | 209535.0625 | 0.000009545 | 8.266387 | 0.044775 |0.370127 | 2.875133 158599 | 56478 | 22.14%
co3 81714.3162 799475625 | 0.000025016 | 2.044165 | 0.032508 | 0.066452 | 1.429743 11.7076 | 292.6500 | 13.91
Cco2 44136.8124 44205.0625 | 0.000045244 | 1.996926 | 0.000328 | 0.000655 | 1.413126 g:gggg 25290 | 16.99
COB4,3 98636.8419 |  261888.0625 | 0.000007637 | 0.753290 | 0.042560 |0.032060 | 0.867923 | 15-Z1%7 | 292-7675 8.00
COB2,1 134852.0365 | 292951.5625 | 0.000006827 | 0.920635 | 0.001129 |0.001039 | 0.959497 | ~ 2-260% | 15078 | 3 03
CB3,2 3530.5173 23870.2500 | 0.000083786 | 0.295808 | 0.001436 |0.000425 | 0.543882 |  o-22%0 | 248.6250 5.79
MO 6759.4254 97656.2500 | 0.000020480 | 0.138433 | 0.018469 |0.002557 | 0.372065 | 19-2276 | 255-6900 3.78
M< 1540.4448 | 216690.2500 | 0.000009230 | 0.014301 | 0.001936 |0.000028 | 0.119587 | 28590 | 71.2500 4.38
HO 69490.7214 | 656505.0625 | 0.000003046 | 0.211669 | 0.017530 | 0.003711 | 0.460075 | ?:gg}g e 5.91

= ‘ ’ 0.477054
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Table 5. #EELHEERK L 5RER

Stand volume estimation by the method

¥ B E K o #H A vex #
® ® @ ® ® | ®
— g Hifi] e
mo o |o#HE] Nm Ni m o b 2:
iz=thi i | . fEIMu T Z.Z;'M'” Tni %’95]21'55 Tni—Tot |
Nh/m’ . Yrj
Ox® @OxX®

| 19.237 9.532 |

COo4 457.75 | 5943.7893 | 21.5 9841.625 1277914700 | (7-37% 0-552
9.197 —0.508 |

cos3 282.75 | 2906.0858 | 17.0 4806.750 49403.4586». 12380 9-508)
6.506 | —3.199 |

cCo2 210.25 | 1748.7890 | 3.0 630.750 5246.3670 oame | TSI
10.266 2.561 i
COB4,3|511.75 | 5548.8263 | 11.5 5885.125 63811.5025 | 15'20° 2500
2.264 | —7.441]
COB2,1|541.25| 812.3350| 3.0 1623.750 2437.0050 Soee | Tl
9.710 0.005 |

CB3,2 |154.25 | 14524650 | 5.0 772.500 7262.3250 S0 | 5%
il

9.438 | —0.267

MO 312.50 | 3079.8324 | 9.0 2812.500 277184916 | 2~ 1c i
2.669 | —7.036|;
MB 465.50 | 1270.9820 | 4.0 1862.000 5083.9280 Goes | 9% :
: 7.343 | —2.362
HO 810.25 | 6312.7700 | 9.5 7697.375 59971.3150 8260 | _igar
5 35,932.375 348,725.8627 !

Nk
inyr¥t9%$ﬁgﬁ=ﬁu=§%%EAMMv/z szp&7%1

v ORBL v Fe) =L X I:z (Mii@Gri—F )}2—i{2 Miui@ni—7 )}2:|=0 361021
o Mzzm.(m.—l) PR e m oy I )

BITERMOHEENE (0.04ha 7= » b347=D) : Fopt25% 5 =9.7051+1.2018(8,5033~10.9069)
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DOHEE (2L Z ZC LITHE)

of combined ratio estimate.

) 5t "

® ® () | ®@ @ |- @
| | o
CEIN | Gu—F) | X {Mri(Gn S \ AHOFE

b Gl e e

M @Ox® Ox® @x®
o2 1282 243 | 1254583.1919 | 1126989.8791 | 127593.3128 | 929.5 | 118597984.24760
18190 | g9 | 75069.6421 | 13121.5140 | 61948.1281 | 578.0 35806018.Q4i80
20 | TS| ev6r3.2713| 42540.6500 | 27132.6183 | 18.0 488387.12940
388.00 215-98° | 180831.0711 | 169532.5689 | 11298.5022 | 264.5 2988453.83190
000-20 | T2534-8%0 | 100531316604 | 9859002.3630 | 194129.2974 |  18.0 3494327.35320
lf’g: el 2269.8414 |  11102.5738 1167.2676 | 50.0 5836338000
m | T 8471.9924 |  1105.4402 |  7366.5522 | 162.0 1193381. 45640
450-00 | 2180208 1 10162459, 2214 | 5270517.4582 | 4891941.7632 | 82.0 |  156542136.41600
oy | 2% ??i' 1288240.5555 | 1202344.5492 |  85896.0063 | 180.5 |  15504229.13715

334,673,280.99345

ha 272 ) PIEEB OHEEHE ¢ 25 (T £25Ys) =242.6:£30.0 (212.6~272.6)

BEROHEME
BEARIRE : 12.38%

I MR R 5 ZIREMOBRE (4/0.04)

t A25(Poex 25 (F0r))1=295,491 = 36,591(258,900'\»332,682)
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Table 6.
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Average stand volume and variance estimation

¥ =] E] ® D El " v
@ | ® | ® | ® | ® @ ® ®
— ki SHCEE 2 ol 2o [BEH
Y |Eo RN = el - I
2. Mhiighs Hjﬂ:g—-ZMmym By MK Wa > (My; gni)?
=1 " =1 Waiia =1
- Y h
‘Nu/nw M, Y M/
Ox® @® |SM|©Ox®
CO.4 457.75| 5943.7893| 21.5 | 127791.4700| 6441.25 19.8395|0.2116 4.1980| 19458692.6275|
co3 282.75| 2906.0858| 17.0 | 49403.4586| 5489.00 9.00040.1803| 1.6228| 4365027.6564
co2 210.25| 1748.7890| 3.0 | 5246.3670| 550.50| 9.53020.0181|0.1725 1761560.5123
COB4,3 [511.75| 5548.8263| 11.5 | 63811.5025| 6280.50| 10.16030.2063| 2.0961| 18170089.8110)
COB2,1 [541.25| 812.3350| 3.0 | 2437.0050 1023.50 2.3811/0.0336| 0.0800| 595166.9024
CB3,2 [154.50| 1452.4650| 5.0 | 7262.3250 1155.00| 6.2877(0.0379|0.2383| 1761277.6426
MO 312.50| 3079.8324| 9.0 | 27718.4916| 4137.50| 6.69930.1359| 0.9104| 4844541.8562
MB 465.50| 1270.9820 4.0 | 5083.9280 1339.00| 3.79680.0440| 0.1671| 1465653.5349
HO 810.25 6312.7700] 9.5 | 59971.3150| 4030.75| 14.8785/0.1323| 1.9684| 19946217.0961
& 1.0000]11.4536
ey kY ) REEEROHH : 0(F.) =3 Walv (F»)=2.763370
7ry bYfe D RTEER $Pu=3 Wii=11.4536
BPERORE  (0.04ha Fry F&7b)
Fat + 25F,=11.4536+3.3246 (8.1290~14.7782) .



MEFEERC X 2HHERSROER L MEFAEEOWRE (1) (FE - KB - BE - REJ)ID — 55 —
HE (lEL A LS
by the method of unbiased estimation.
51 D &t "
© @) i) ® ® ® | ® V)

. E;&SF R PIER _C'}.;OEC?%%
1m o 0-® Ni2jms M2 ?ﬁﬁ@ W2 gﬁﬁ@ﬁgﬁﬁkéﬁ&
1172 {Miiins} (m—1) _ _ _ =

i=1 _ WiPo ()| s(Yn) |sCUn)[Yn
®? v(Yr) @*
@ x @x® | v |0 %
@B
17664315.6214{1794377.0061| 924.5 | 41489701.5625| 39.9834| 0.044775| 1.790257 | 6.3232 31.87
4222667.3385| 142360.3179| 578.0 | 30129121.0000| 2.7311| 0.032508] 0.088793 | 1.6526 18.36
1529131.4833| 232429.0290 18.0 303050.2500] 13.8054] 0.000328| 0.004528 | 3.7156 | 38.99
15394736.65382775353.1572| 264.5 | 39444680.2500| 18.6104| 0.042560| 0.792059 | 4.3140 | 42.46
329944.0761| 265222.8263 18.0 1047552.2500| 4.5573] 0.001129| 0.005145 | 2.1348 | 89.66
1054827.2811| 706450.3545) 50.0 1334025.0000| 26.4782 0.001436( 0.038023 | 5,1457 81.84
4742683.8061| 101858.0501| 162.0 | 17118906.2500] 0.9639 0.018469 0.017802 | 0.9818 14.66
807697.6222| 657955.9127 32.0 1792921.0000| 11.7432] 0.001936| 0.022735 | 3.4268 | 90.25
19925532.5365| 20684.5596| 180.5 | 16246945.5625 0.2298 0.017530 0.004028 | 0.4794 3.22
2.763370

ha Y7c b EHEER DOHEEN ¢ 25 (F 1257 ) =286.31+83.1

RER DHEEE : A{25(F5£25(F 1)) =348,728+101,224

EPE 5
E o@D =

$29.03 %

Ni?
nn(np—

1) M3?

1=

(203.2~369.4)

(247,504~449,952)
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Table 7.
Total stand volume of - coniferous by the method

5 146 5

" A

k # E B K

X %

B o OB o K 7
® ® @ ® ® ®
; RN - e
nh - Nh nh ~ N nh . 5 _yst
Mz in: P2 Ms M g b7 57my
'§'1 i . ;7:1 L ?:: wifihi b B P
Nifna B
Ox® ®Ox® hi My
19.237 11.931 | 105.25
CO4 457.75 5479.8993 21.5 | 9841.625 | 117,817.835 9.802 2.9 | 352.50
g 9.184 1.879 | 187.00
CO03 282.75 2752.0825 17.0 | 4806.750 | 46,785.403 10..806 3.500 | 95.75
6.427 —0.879 82.00
CcCO2 210.25 1168.0075 3.0 630.750 3,504.023 4.998 —2.308 | 128.25
10.154 2.848 | 385.00
COB4;3 511.75 5322.8060 11.5 5885.125 61,212,269 11.152 3.846 | 126.75
2,264 —5,042 | 340.25
C0OB2,1 541,25 805.7020 3.0 1623.750 2,417.106| 0.176 —7.130 | 201.00
7.024 —0,282 | 136.00
CB3,2 154.50 1067.5220 5.0 772.500 5,3377610 6.068 —1.238 18.50
6.985 —0.321 | 139.25
MO 312.50 | 2225.0856 9.0 2812.500 | 20,025.770| 7.929 —0.077 | 173.25
1.600 —5.706 | 453.00
MB 465.50 752.8250 4.0 1862.000 3,011.300) 2242 —5.064 12.50
0.004 —7.302 | 416.00
HO 810.25 252.4070 e 9.5 7697.375 2,397.867 0.636 —6.670 | 394.25
&t 35,932.375| 262,509..183

Fu oy Y D IBEHER '!73t=i@/i@=7.3056

4

D




PZEFEIC & 2K SR OMFR & HEREBROME (1) (Fg& - ZE - B8 - BRa)ID — 57 —

¢ E B K ¥ B’ o H =
of combined ratio estimate.
4 D &t "
® ® @ ©@ ® ®
g 2 2 e [EEHEROAROHE
b (Gri—Yet)| 22 _ = 1(%  _ = L
g}l{Mh(ym y,t)} ”_h{ E{Wh(yh‘yat)} PACTESY)
@Ox® (OB @x®
1255.738
oo b | 2,350,996.350 | 2,280,346.697 70,649.653 | 929.5 65,668,825.4635
16.456 '
apotoe 112,579.566 63,575.005 49,004.561 | 578.0 28,324,636.2580
—, 2018 92,811.830 67,741.075 25,070.755 | 18.0 451,273.5900
—296.001 Ol O e ’ R
122?:12? 1,439,906.116 | 1,254,466.224 135,439.892 | 264.5 35,823,851.4340
171554 |y 996,942.520 | 4,957,064.533 39,877.987 | 18.0 717,803.7660
—1433.130 | 996,942 7oL, D08 A : T
—38.352
52903 1,995.423 1,876.088 119.335 50.0 5,966.7500
4469 2,175.956 1,684.263 491.693 | 162.0 79,654.2660
13.340
—2584.818
Sas | 6,686,371.349 | 3,527,547.818 | 3,158,823.531 | 32.0|  101,082,352.9920
—3037.632
ot eas | 16,142,256.771 | 16,059,031.299 83,225.472 | 180.5 15,022,197.6960
247,176,589.2155

RTHEROHEENE : Foet 25 (Fo0) =7.3056:£1.0306

BREROHEEM
BHORRE

M (Joek 25 (Fo)) =222.434+31.379
11411 %

(6.2750~8.3362)
(191,055~253,813)
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Table8. # & H # & % & X % K ¥ &
Total stand volume of hardwood by the method
F B z ® (2] Ein B
® ® ® @ ® ® @
REL s s — A
SN = £ O =C PR P
7 Mp; ni e = > M gn: |Rs gni—1
nn Nifnn i
\\ 2 M Ox® | ©xO
Co4 457.75 | 463.8900 | 21.5 | 9,841.625 | 9,973.635 L3 :f‘ggg
co3 282.75 154.0033 | 17.0 | 4,806.750 | 2,618.05 | O-i3 | T2-38¢
co1 210.25 | 580.7815| 3.0 630.750 1,742,385 | 9978 'g'ggg
COB4,3 | 511.75 | 226.0203 | 11.5 | 5,885.125 | 2,59.233 | 7,2 | Z2-28
COB2,1 | 541.25 6.6330 | 3.0 1,623.750 19.89 | o omy | Z23
CB3,2 154.50 | 384.9430| 5.0 772.500 1,924.715 2.68¢ _$2
MO 312.50 | 854.7468 | 9.0 | 2,812.500 7,692.721 g'ggg 0.2
MB 465.50 | 518.1570 | 4.0 | 1,82.000 | 2,072.628 | %9 | T(-39
HO 810.25 | 6060.3630 | 9.5 | 7,697.375 | 57,573.449 | 7-2°9 2099
By 35,932.375 86,216.681

7y bR BTEENR : Tu=$0,/ $@=2.399

4

SEL (1732) =

1
M=

i®=0.140909




BEERIC X 5HER AR OIER & HREEEOME (1) (il - BB - Bl - BAID — 5 —

mE B o =

of combined ratioestimate.

) # o &t "
| | ©® | @ @ | @& | @
;g?‘% %\iﬁg%ﬁoﬂﬁ
- " M (Gri=G )| 21 _ = Vl1J =V N ?
?g By iz:l{Mu(yhi-yac)I ;ZIZMhi(yhi'yst)} ®—® PR ETI)]
M | @x® A @x®

105.25 | —252.495
352.50 | —381.758 209,492.896 201,138.434 8,354.462 929.5 7,765,472.0572

187.00 | —446.182

e8| THe155| 5182987 | 137,452.585 | 67,730.402 | 578.0 | 39,148,171.9514
82.90\ 020 | 107,283.881 104,366.012 | 2,917.869 |  18.0 52,521.6402
?gg:?g - ?g?:‘l‘gg 789,954.341 501,669.391 | 288,284.950 | 264.5 | 76,251,369.2486
540.25 | —816-290 | 892,443.408 |  834,407.207 | 58,036.201 18.0 | 1,044,651.6162
13e.01 _ S0-9%21 2185317 102.202 | 2,033.115 |  50.0 101,655. 7550
}gggg 9;:;218 9,570.602 5,518.802 |  4,051.800 | 162.0 656,391.6324
4?3:28 —605:3?3 363,009.512 179,147.212 | 183,862.300 | 32.0 | 5,883,593.5776

416.00 | 2,055.040
394.25 | 2.061.533 8,473,107.712 | 8,473,086.632 21.080 180.5 3,804.8498

‘ 130,907,632.3284

BT EROHETENE ¢ Tot 25(Fo) =2.399440.7508  (1.6486~3.1502)
REROHETEE : M(Tye£25(F0))=173,055+22,860 (49,195~95,915)
BHRRE :31.29%
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Table 9. IHERXZEBIOBI L PHER S LUSBLIEEER
Average stand volume on each stratum and total stand
B E® o B OE 7 #
@ @ ® @ ® ® @
B %gég léthi G 7 . i§1 (Mu: grd)? i§1Mhs‘(Mhi Thi) 271 X®
9 N h wWYn
3 i ®/0
i=1
CO4 457.75 | 5479.8993| 11.9714| 2.5331 | 16,037,828.6005|1,431,058.8376| 34,263 ,555.5369
CoO3 282.75 | 2752.0825( 9.7333| 1.7549 | 4,020,041.5594] 420,225.3794| 8,180,359.3706)
coz2 210.25 | 1168.0075( 5.5553| 0.1006 688,616.4232| 125,422.5644| 1,393,519.9440
COB4,3 511.75 | 5322.8060 10.4012| 2.1458 | 17,280,575.7864(1,684,239.8030| 35,036,230.0779
COB2,1 541.25 805.702(J 1.4886] 0.0500 594,653.6077| 269,213.9975 801,503.9134
CB3,2 154.50 | 1067.5220| 6.9095 0.2619 9257131.1683| 131,992.6770| 1,824,006.8035
MO 312.50 | 2225.0856 7.1203| 0.9676 | 2,514,636.6317| 352,425.5960| 5,018,751.9424
MB 465.50 | 752.8256| 1.6172 0.0712 526,120.4406| 328,684.7125] 1,063,097.8341
HO 810.25 | 252.4070, 0.3115| 0.0412 62,874.8209| 99,547.6518 62,018.1871
H) 7.9263
7r oy AR D RPEER Y= $Wa Ua=7.9263

4

OB v (To) = LWi2 (Pr) =0.526192



BLEFEIC X BHHER 5RO (ERL & M REE OB (1) (Rl -

X BREROHEE (SHEEED

volume estimation of caniferous.

EHE - BAID — 61 —

D = =
® - D 1) i) T
JAZ Xy ‘fwﬂzfj ETHBEOLE PeER
EROSH LS o
_, o nn__ _ ‘ A L= _ s (U [Yn
Yo 2 M O+ |m—1)CMi)?| v @Ww) | W | Whs (Un)| s (Un) X100
=1 |
@X® ‘ Ox® | VB { 9
0
" ,
19,395,284.1382 1,169,557.2018 | 0.000009545 | 11.1634230.044775] 0.499842 13.341171 27.91
1
4,181,417.3038 21,099.4926 | 0.000025016 0.5278250.032508] 0.017159 0.726516 7.46
715,122.2895 10,218.7688 | 0.000045244 0.462338.0.000328 0.000152 |0.679954 12.24
17,773,774.5041 18,120.2126 | 0.000007637 0.1383840.042560; 0.005890 i0.372000] 3.58
346,059.4574 139,209.1517 1 0.000006827 0.950381/0.001129; 0.001073 10.974875 65.49
899,360.6609 485.0257 | 0.000083786 0.0406380.001436| 0.000058 0.201589‘ 2.92
2,504,826.3095 710.9988 | 0.000020480 0.0145610.018469| 0.000269 ‘0.120669 1.69
537,091.7383 114.3448 | 0.000009230 0.001055(0.001936| 0.000002 0.032481 2.01
31,863.4391 32,720.0729 | 0.000003046 0.0996650.017530| 0.001747 |0.315698| 101.35

0.526192

7Ry b8l D R ER O HEE

BEROHEEE
EHOREZE 1 18.30%

P £ 25 (Ps)=7.9263+£1.4508 (6.4755~9.3771)

t MY +25(Y5,) =241,332£44,173 (197,159~285,505)
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Table 10. I3iC X BRI DRE & & SR L0
Average stand volume of each statum
\~\ ¥ BB H ® oo i E 7 H D B =
© ® ® ® ® ® ®
. itE JE S & |
\Fi e Sn TR 25 x®
\ S nn R B Hh ., nh X
= \ RLICE E| S M s i > (M) | My (Mai rs)
o 7 eli=] Fo Wi | = i=1
g M t
Hh
2 M /D
i=
CO4 457.75 463.8900] 1.0134| 0.2144 215,193.9321 163,521.2250 331,424.8188
CO3 282.75 154.0033| 0.5447| 0.0982 22,980.0719 14,967.6447 16,305.7521
CO2 210.25 580.7815| 2.7623| 0.0500 329,866.4746 74,185.6199 409,845.8757
C 0 B4,3| 511.75 226.0203| 0.4417| 0.0911 35,311.8541 39,783.8130 35,145.0204
COB2,1| 541.25 6.6330] 0.0123| 0.0004 43.9967 1,333.2330 32.7975
CB3,2 154.50 384.9430( 2.4915| 0.0944 133,827.1722 50,043.7255 249,367.8842,
MO 312.50 854.7468| 2.7352 0.3717 380,016.9581 136,471.1529 746,551.7948
MB 465.50 518.1570] 1.1131| 0.0490| 235,654.0520 219,792.1710 489,301.3311
HO 810.25 | 6060.3630| 7.4796 0.9903| 18,365,043.4055| 2,455,701.3848 | 36,735,328. 1555
=t l 1‘9595l

— L =
Fuy B VIR U= W Yr=1.9595

S8 v (Fo) =}f Witv (Fr) =0.039427
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DHELHEESIT X 2 RER OHEE (JEEERD

and total stand volume estimation of hardwocd.

® ® ® | ® | ® | & | W | &
B L BEEE B C o R
o . BHER D BiOoH | R |
ﬂz Z My; _ 3 A ﬁ\%( Wit = = = =
i=1 (ni=1) (X M)* G b Wito(@n) | s (W) | s@w]ys
v(Yn
o X100
®+-® @ X® Ox® %

138,987.8254 | 22,756.9387 | 0.000009545 | 0.217215 0.044775 0.009726| 0.466063  45.99
13,095.4664 19,769.7862 | 0.000025016 | 0.494561| 0.032508| 0.016077| 0.703250| 129.11
176,809.7885 | 96,830.3874 | 0.000045244 | 4.380994| 0.000328| 0.001437} 2.093082| 75.77
32,053.0887 | 32,219.9224 | 0.000007637 | 0.246064| 0.042560| 0.010472| 0.496048| 112.30 ‘
23.6287 34.8279 | 0.000006827 | 0.000238| 0.001129| 0.000000| 0.015427| 125.42
116,940.3207 1,399.6087 | 0.000083786 | 0.117268] 0.001436| 0.000168| 0.342444| 13.74
369,622.0430 3,087.2063 | 0.000020480 | 0.063226; 0.018469| 0.001168| 0.251448 9.19
254,447 .5448 800.2657 | 0.000009230 | 0.007386| 0.001936| 0.000014| 0.085942 7.72
18,377,123.5081 6,838.7581 0.000003046 | 0.020831| 0.017530| 0.000365| 0.144329 1.93

I 0.039427

Tey b M D B EROHEEM ¢ ¥ +25(Ps)=1.95954+0.3971  (1.5624~2.3566)
BERMOHEEM : M(J. £25(F) =59,661+12,091 (47,570~71,752)
EHASGE 20.27%



Table 11. FEREE ha M7 b PAHH—EE

Average stand volume on each stratum

\\ —_— ha ¥ = b T ¥ M K
‘ &t E | Jh E OB £ - il
N FE - o S H g BE OB JE E K £ B
\ MO | BEEEREE | M B BMERE | M OB | BHERE .
fg B Yho Yhh Yr -
_ - ~ - _ — A Ar X Yre A X Ar X
\ 25X Yne | 255 (Un) 25X Unr, | 25s (Yn) 25XYr | 255 (Yn) " BX Y b Yk e
CO4 299.2850 83.5293 25.3350 11.6516 324.6200 71.8783 257. 77110.7802 6527.5628 83638.3430
CO3 243.3325 18.1629 13.6175 17.5813 256.9475 35.7436 219. 53426.0837 2989.8583 56415.3931
CcC0o2 138.8825 16.9989 69.0575 52.3271 207.9425 35.3282 22. 3058.1927 1520.6462 4578.8939
COB4,3 260.0300 9.3000 11.0425 12.4012 271.0700 21.6981 251. 65324.7366 2774.0969 68098.2054
C0OB2,1 37.2150 24.3719 0.3075 0.3857 37.5200 23.9874 40. 1523.5821 12.5891 1536.0688
CB3,2 172.7375 5.0397 62.2875 8.5611 235.0275 13.5971 46. 7980.4725 2877.6825 10858.2705
MO 178.0075 3.0167 68.3800 6.2862 246.3875 9.3016 165. 29460.2413 11316.8900 40777.1313
MB 40.4300 0.8120 27.8275 2.1486 68.2600 2.9897 53. 2165.4308 1490.4409 3656.0056
HO 7.7875 7.8925 186.9900 3.6082 194.7775 11.5019 161. 1255.5786 30148.3977 31403.9763
£t 1217. 241305.0986 59658. 1644 300962.2879

WG VN I

jou]

& 9pT



rable 12. /v I 1 H HMIK 4 B & #

Area of sub-compartments.

pr—

B =) oG REW S T AEE W

ot

S~_
T~ Uy bl i ol % ~ b2 B b al % % B
BERE T
o4 |Dot#9s 92 159 205 178 102 2624 51 513 149 4166
ha 5.75 5.69 9.83 12.68 11.01 6.31 162.28 3.15 31.73 9.22 | 257.65
co3 95 115 394 311 97 2206 123 110 83 16 3550
5.88 7.11 24.37 19.24 6.00 | 136.43 7.61 6.80 5.13 0.99 | 219.56
52 31 273 356
coz 3.22 1.92 16.88 22.02
COB4. 3 61 69 58 140 38 1747 1941 8 4062
' 3.77 4.27 3.59 8.66 2.35 | 108.05 | 120.04 0.49 251.22
14 154 262 194 38 662
CoBZ, 1 0.87 9.52 16.20 12.00 2.35 40.94
82 69 475 92 29 747
CB3,2 5.07 4.27 29.38 5.69 1.79 46.20
MO 284 714 162 24 13 28 35 49 215 52 1100 2676
17.56 | 44.16 10.02 1.49 0.80 1.73 2.16 3.03 13.30 3.22 | 68.03 | 165.50
MB 44 141 265 104 117 195 866
2.72 8.72 16.39 6.43 7.24 12.06 53.56
HO 825 455 75 106 102 40 4 133 384 483 2607
51.02 28.14 4.64 6.55 6.31 2.47 0.25 8.23 23.75 | 20.87 | 161.23
" 1424 1756 857 335 743 871 267 7481 2645 1046 519 1748 | 19.692
" 88.07 | 108.60 53.00 20.72 45.96 53.87 16.51 | 462.67 | 163.58 64.69 32.10 | 108.11 | 1217.88

AN - 38 - e - Feh) (1) HHMORE
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Table 13. /s BE B & JK
Stand volume of each
i | »
. " % it ® i
FE O et [n [ ewom | @ R |sr o om|k k| e wm
= | A Yine Yirn Yin A Yine Ykhh Yin
] ha | AinXYhe | AinX Yin | A XY ha | AinX Yre | AwX Y A X Y
5.75 | 1720.889 145.676 | 1866.565 5.69 1702.932 144.156 1847.088
5.88 | 1430.795 80.071 | 1510.866 7.11 1730.094 96.820 1826.914
3.22 447.202 222.365 669.567 1.92 266.654 132.590 399.244
CO0OB4,3 3.77 980.313 41.630 | 1021.943 4.27 1110.328 47.151 1157.479 |
COB2,1 0.87 32.377 0.268 32.645 9.52 354.287 2.927 357.214
CB23,2 5.07 875.779 315.798 1191.577
17.56 | 3125.812 | 1200.753 | 4326.565 44.16 7860.811 3019.661 | 10880.472
2.72 109.970 75.691 185.661
51.02 397.318 | 9540.230 | 9937.548 28.14 219.140 5261.899 5481.039
88.07 , 8134.706 \11230.993 ’19365.699 ' 108.60 ’ 14229.995 ‘ 9096.693 | 23326.688
g% l 92.366 ! 127.523 ' 219.890 ’ l 131.031 \ 83.763 214.795
il % | ~
11.01 | 3295.128 278.938 | 3574.066 6.31 1888.488 159.864 2048.352
24.37 | 5930.013 331.858 | 6261.871 19.24 4681.717 262.001 4943.718
C0OB4,3 8.66 2251.860 95.628 2347.488
COB2,1
CB3,2 4.27 737.589 265.968 | 1003.557
0.80 142.406 54.704 197.110
16.39 662.648 456.093 1118.741
6.31 49.139 | 1179.907 | 1229.046 2.47 19.235 461.865 481.100
| . J
t 45.96 ,10011.869 ’ 2056.671 |12068.540 \ 53.87 ' 9646.354 ’ 1490.155 | 11136.509
- 7 i
;Zé ’ 217.839 ’ 44.749 ) 262.588 | 179.067 ‘ 27.662 206.729
Bt D | 0
3.15 942.748 79.805 I 1022.553 31.73 ‘ 9496.313 ’ 803.880 | 10300.193
7.61 | 1851.760 103.629 | 1955.389 6.80 ' 1654.661 l 92.599 1747.260
COB4,3 | 120.04 [31214.001 | 1352.542 [32539.543 0.49 | 127 .415 | 5.411 ’ 132.826
C0OB2,1 12.00 446.580 3.690 450.270 2.35 ’ 87.455 [ 0.723 | 88.178
CB3,2 5.69 982.876 354.416 ') 1337.292 | 1.79 , 309. 200 L 111.495 ’ 420.695
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Forest Type Mapping and Volume Estimation
on a Natural Forest in Japan (I).

Iwao Nakajma, Hitoshi Awava, Yukio HiwATAsHI

and Kuniko Hasecawa

(Résumé)

1. Preface

Because of the tardiness of rationalization of forestry, as compared with other industries in
Japan, the working popﬁlation in forestry is decreasing year by year. _

On the other hand, the increase of the demand of forestry products, needs the more accurate
information on the forest resources and productive power at the present time and in future.

The forest inventory works in Japan have been carried out by the ocular method mainly.
The application of aerial photographs and sampling method have been adopted in recent years
for getting the total stand volume of each management unit area. These are not for the infor-
mation of the forest control works in Japanese intensive forest stands which are constructed by
the compartment and sub-compartment unit as in European countries. The problem now is:
How to get more accurate data on small forest stands in shorter time and by the limited labour
force.

The author, Iwao Nakajmma, studied “Forest typemapping in combination with a forest
sampling project” on Swiss forests at the International Training Center for Aerial Survey,
Delft, the Netherlands in 1959.

All forestry conditions are different in every country of the world.  This research on the
above stated problems of the forest type mapping and inventory works was carried out in 1961
by the use of aerial photographs under the local conditions of Japanese Government natural forest.

2. Local condition of the surveyed forest and aerial photographs.

The surveyed forest located in the north-east part of Gunma prefecture, about 150 km from
Tokyo, belongs to the Maebashi Regional Forest Office, Numata District Forest Office, Compart-
ment No. 62., the total area of this compartment being 1,277.56 ha.

The elevations vary between 1,400 m and 2,100 m above sea-level. The southern parts of this
are steep, the other parts of the forests are situated on a plateau with steep escarpment toward
the streams.

Road system is poor, and exploitation of resources are behind; only select cutting has been
done since 1956 on the western part of that area.

In this region, coniferous trees are preponderant : Hiba (Thujopsis dolabrata Sies. et Zucc.)
and Tsuga (Tsuga Sieboldii CArr.) are dominant in the part lower than 1,600m, and above
that are Aomoritodomatsu (A. Mariesii Mast.)and Kometsuga (Tsuga diversifolia Masr. ). Their
average stand age is about 150~200 years. Hardwood are prodominantly composed of Beech
which show decrease in the higher parts. )

Some parts damaged by the typhoon in December 1959 could still be seen.

The whole surveyed area was covered by 3 flight runs and a total of 17 exposures of aerial
photography. Photographs were made with a Wild RC 5 Camera, focal length of 209.92 mm
and Panchromatic film with yellow filter. The average scale of them was about 1/20,000.
‘The date of exposure was 15, Oct. 1957. The higher parts of the forest was covered slightly
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with snow at that time. The quality of the photoqraphs was adequate for interpretation purpose.

3. Forest type mapping.
At the beginning stage when this research was started, there was no adequate reference map

of this area. Only a 1/50,000 topographic map and 1/5000 cadastal map was available, but both
showed no detail feature of terrain. Consequently, this mapping work had to start from the
drawing up of a suitable base map on a fine scale. The following course was adopted.

A. Base map construction.

1. Construction of index map (Fig.1).

2. Construction of base map by graphical triangulation.

3. Transferring of topographic detail from photo print on to the base map.

B. Forest type map construction.

1. The classification of forest types.

2. Photo interpretation.

3. Transferring of the definite type boundaries obtained by photo interpretation upon the

base map.
C. Final map construction.

1. Ground check (field work)

2. The correction of interpreted results.

The classification of forest types was based upon the average stand height, crown density
and their composition. The differentiation of the tree species was only based upon the difference
between coniferous and hardwood. By using this method the following classification system was
obtained.

A. According to the forest composition.

a. Coniferous C)

b. Hardwocd (H)

c¢. Mixture M)

Over 80 per cent of coniferous or hardwced in the crown canopy was classified as pure, and
a compesiticn of 20~80 per cent of one of these groups was classified as mixture.

B. According to stand height.

a. Young stand 0~10m (Y)
b. Pole timber stand 10~20m (B)
c. Saw timber stand 20~over (O) -

C. According to crown density.

a. Very open 0~ 10% (1)
b. Open 10~ 40% (2)
c¢. Medium 40~ 70% (3)
d. Dense 70~100% (4)

By this system, the type classification gave 36 types. The minimum area to be differentiated
was 1/4 ha.

The interpretation of the photographs was done by observation of differences in contrast,
tone and texture, by determining special features in crown distribution, crown shape and by
measuring differences in average stand height and crown density. This work was done under the
mirror stereoscope using binocular enlargement.

From the result of photo interpretation, some types were lacking in this area, and composed

types appeared such as COB3 and COB4. Then the type system resulted as follows :
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Coniferous Hardwood Mixture

Young stand CYy1,2

Pole timber stand CB1,2,3,4 MB 1,2
Saw timber stand C01,2,3,4 HO2,3,4 MOZ2,3,4
Pole-Saw timber stand COB3,4

Besides the above, the non-forest area was divided.

The definite type boundaries obtained by interpretation were transferred upon the base map,
which scale was 1/5,000 the photo interpretation work taking 70 man days. The 1/5,000 topo-
graphic map was completed by using the stereo-top at this stage, then the type boundaries were:
transferred on to the topographic map from the above base map. It took one person 4 days.

By the field check work, possible mis-interpretations made during the office work were
ascertained and possible changes in the forest composition after the photograph was made were
indicated. Since the date of exposure, 5 years passed before field check was made, so big changes
caused by typhoon and select cutting works had taken place during that time which were not.
present on photograph prints.

The above special area or snow covered area on the photographs had to be studied carefully
because these held the main source of errors of type mapping work. Field work was carreid out
by 3 staff members and 2 assistants in 5 days. The corrections made during the field-check,
were transferred to the topographic base map and compared with the former interpreted results.
Where necessary, a new interpretation was made upon a duplicate set of photographs.

After the final boundaries were defined, each type was colored to get a good overall impres-
sion of distribution of types within the different areas.

4. Eorest type compositions form 2 different type maps.

Measurement of each type area was made by dot counting of 2 different type maps for
getting the present type compositions and also as they stood 5 years earlier. For this purpose
a dot grid was used with 16 dots per one ha. The standard error of this measurement was less
than 1% in every type.

The results of these 2 different area determinations are given in Table 1 (p. 41). In this
table the following indicaticns are used.

- A: Type area before field check.

B : Type area after field check.

C : Difference between A and B.

When we put aside the misinterpretation area, the records under column C give the qualitative:
change of the ferest types in 5 years. Also their lccations are known from the comparison of
the 2 maps.

As for the general aspect, 49.8 ha of the coniferous stands was changed into the hardwocd
and mostly mixture stand by select cutting and typhoon damage.

For instance 15.84 ha. of CB4 was changed into MB2 by typhoon, and 27.55 ha of CO4 changed
into CO3 by select cutting. Also 113.61 ha of COB3 was changed into MB2 and CO3 by typhoon.
damage. As to the misinterpretation of photograph in 8.31 ha of MO4, this was due to the shadow
influence. This area was confirmed as HOB3 by field check. The ncn-forest area was slightly
increased, being the newly cut area for road system or cable.

5. Volume estimation
Several methcds of stand volume estimation can be applied when using aerial photographs.

But the methcd of photo volume table needs a lot of time and labour for drawing up the lccal
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volume table newly, if such is not available beforehand.

The method of double or triple sampling from photo and field plots also need many days
and much labour for survey, because the mumbers of both plots have to be greatly increased
when we need a high degree of accuracy in estimation or have wide variances in photo inter-
pretation and photo measument results. Moreover, as a matter of fact, these methods call for
the highest techniques of photo analysis. Thus, under conditions of labour shortage and time for
photo operations, we can not expect the utmost efficiency of photo utilization for forest inventory.

Then the following working plan was prepared.

1) The stratification of the whole area based upon the type map and by dividing into similar
area blocks by conecting the smaller type stands with neighbouring type stands or by separating
the big one type stand into different blccks.

2) Sampling out every 2 blocks from each of the above strata at random.

3) Determining the location of each one field plot on each selected block by squared lattice
work.

4) TField work of plot survey on above determined original plots, also sub-sampling plots
which are 50 m north from each of the original points. This stratification system and the areas
are shown in Table 3.

The field work of this research was done in quite the same way as in the field works
adopted on Japanese Government forest sampling works. The locations of the sampling plots
were obtained by determining the plot center by pacing off and using a compass for exact bearing.
The use of aerial photographs was very necessary for this work. The basal area of sample
plots was 0.04 kg circular, each tree over 6cm B.H.D. was measured in species, height and
B.H.D. by using the byposometers and the calipers.

The results of this survey are shown in Table 3.

The method of this volume estimation is a sub-sampling method on the non-equal unit area.
The stand volumes were calculated in the whole population, each stratified type, coniferous and
hardwoods, and also in each sub-compartment by several ways.

In such a case we can consider two main methods for calculation of volume estimate per
basal area on each stratum.

A. The method by the weighted mean, in which the weight is the size of primary sampling

unit (ratio method).

The formulae of this method are shown from
@ (p.44) to (7) (p.46),
in these formulae the following indexes are used.

4= Average stand volume per one plot.

§i= 7 of 7 order plot in primary sampling unit.

M;=Sampling plot numbers which are included in i order on primary sampling unit.

n=Sampling plot numbers of primary sampling unit.

(1) is a typical ratio estimation formula and generally shown as (2). Z is probability of primary
sampling unit. (3) shows the approximate variance of unbiased estimation.
‘The unbiased estimation of variance in (1) is given by (4), when
xi;=1, Zi=71v‘, R=171, 2=%i:’M—Zif{—i=
The second sampling unit of this research is 0.04 ha circular, then (5) is given when A; is the

%ZMZ', vi=m;=2

area in ha of primary sampling unit. We can get (6) and (7) from the above.
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The estimated volume by this method contains the bias. But each stratum is constructed
from almost homogeneous stand condition so we can neglect the correlation between the size of
Primary sampling unit and average stand volumes per one plot. Then the bias is negligible in
large sample.

B. Estimation method which gives an unbiased estimation.

The formulae of this method are shown from (8) (p.47) to (10) (p.47).

The average stand volume per one plot of each stratum is given by (8). M=total numbers
of plots. The unbiased estimation of variance is given in (9). When Y;=NM:j; and ?:%é}{
V=M1, then (10) is leaded.

This method gives the unbiased estimation. = But when the variance between M; which is

the primary sampling unit size becomes larger the accuracy also decreases.

As for the total stand volume estimation, we can consider the following 3 methods.
A. Separate ratio estimate.
This method is calculated by using ¥ 1 of each stratum, and the formulae are shown from
(11) (p.47), and (12) (p.47).
In (11) : ¥s:=Stand volume per one plot of whole area.

Y= 7 of A, stratum.
— M,

W= -]l;—

M= M

Estimation of variance is given by (12).

Standard error is S(Fo) =V v(Fs1)

The average stand volume per one plot is ¥,=S(¥st)

Estimation of total stand volume ¥ =M, (FtS(F))

the bias of this method may increase when the numbers of stratums increase.
B. Combined ratio estimate.

nh .
When ?h:_l__ >, Mi;

Yhi
nh i1 Zni ’
~ 1 nh MM
Xp=—-— Thi
fn i=1 Zhi

And Z; is the sampling probability of primary sampling unit.
f’;,, X4 are every unbiased estimation of total stratums. The combined ratio estimate R, is given
by (13) (p. 48).
Then we can get the formulae of (14) and (15) (p.48).
C. The method which gives an unbiased estimation.

The formulae of this method are shown in (16)(p. 49). The numbers of primary sampling
unit of this research are only 2, in each stratum. Moreover their size also varied largely. Then
the method of total volume estimation must be the above mentioned B, or C, but A meshod was
also calculated for reference. These results are shown in Table 4, 5, and 6.

Owing to the big variance between each primary sampling unit, the method C also must
have lower accuracy sometimes,

We used the method C, for calculation of the stand volume of coniferous and hardwood,
and the results are shown in Table 7 and 8.

For estimating the stand volume of each sub-compartment we calculated them by using the
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above average stand volumes of each stratum. In this case we used the average stand volumes
of the combined ratio estimate methcd. So the estimated vo]umei has the bias, but must be
supported by high confidence.

The calculaticn prccedures and their results are shown in Table 9, 10 and 11. The

volume of each sub-compartment are calculated
m —

by Y= hz..Ahitht‘/Z(AhiSyh)z
=i .

when Y;=Stand volume of i sub-compartment.

Ah;=Area of h stratum in i sub-compartment.

yn=Stand volume per ha of h stratum.

Syn==Standard error of stand vclume per ha in A stratum.
These are shown in Table 12 and 13.

The comparison of these estimated stand volumes of each sub-compartment with the volumes
of their discripticns following a survey in 1960 (Table 14), are shown in Table 15.

6. Discussicn for selection of the primary sampling unit.

The combined ratio estimate and unbiased estimate already mentioned both have some defect
in their estimated values. In the case of forest inventory, the numbers of the secondary sampling
unit must be better when they are settled before.

When we can stratify the population satisfactorily by the forest type map, the area of each
bleck of a type that is a primary sampling unit, can be measured easily. Under such a condition
we can adopt the following estimating methed of unbiased estimate.

Sampling out the primary unit accerding to the ratio of the area of each forest types. The
area of every forest type are quite different in general, so we must homogenize the size as the
primary sampling unit by dividing the big cne stand of a type into some blccks, nearly similar
in size of the smallest stand of a type.

Assuming we are able to settle the primary sampling unit as above, the estimation values
are calculated by the formula of p.69.

In this research we also divided the big one stand into nearly 10 ha blocks. But still some
of them are bigger then 10 hz and the smallest blcck is 0.25, so they have a big difference.

As for the reference we have calculated the data of this research using the above assumption,
and accordingly we got Table 17 (p.68).

When we compare the result of this with Table 6, they show the efficiency of this methcd

to be almost threefold.
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