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Table 7. Identification result to each band (Common spruce)

Investication  Number of Identification result Discrimi-
Band . glt sample Number of Number of nant ratio
esu tree vigorous non-vigorous
tree tree (%)
Vigorous 202 127 75
B . 65.8
Non-vigorous 117 34 83
Vigorous 202 126 76
G 61.4
Non-vigorous 117 47 70
Vigorous 202 138 64
R . 66.1
Non-vigorous 117 44 73
Note: Common spruce; Picea excelsa LK.
F—8 AV FHHIER (b ¥ <)
Table 8. Identification result to each band (Todo fir)
Investization Number of Identification result Discrimi-
Band resglt sample Number of Number of nant ratio
tree vigorous non-vigorous
tree tree (%)
Vigorous 185 103 82
G . - 55.3
Non-vigorous 61 28 33
Vigorous 185 98 87
R . 55.3
Non-vigorous 61 23 38
Vigorous 185 ] 95
IR . 49.2
Non-vigorous 61 30 31

Note: Todo fir; Abies sachalinensis Mast.
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FTET, BAV IR IBZoBHINL BHREHTRY,
B. 2,8 FoabEICEZH5
BAYFRZISHNE, B0k, TREHREHELIV2BVDOT, 22 kDY
FHREOHEHLRIC L HHHROBAEZY LI, ZOSFTHWHPIER Yz, B,G R
BIOIR AV FOREXZNREN Dy, Dy, D, KX D £ LT, 43 FOAADHRBED
- TiE, RAMEAEh 5,
Y=a,Dy+a,Dy+a3 D, +a, D,

Lic#iaT, Zhick DHRIEERDIL &, THERDA Y FHIBESROMEFRC LD
HHRLIES Y FeBF B ER LD AHATEHBE L, ETTBERELORD, LiL,
COHBIBEEE AV, BEIhBTRTOAY FREAHE DL OHARERD, & Dlhh
5, IVEBCHREY L0V FRAAbBLECRTC ERTENE, ZOWELTTHT
WS D ICERERBREALRTLIOTHS., BB I3, BEOBEI VT, X WBHEML Y
KRR bR E B Id s DFEE L, ERAHE RN OBRMTE HETH B C ERITELT
W5,

ZZT, BGREBICIRDODA4AVFRIBES, 2.V FOHEHETIE, BxG,
BxR, BXIR, GXR, GXIR BXURXIR D63 hH, 3-3v Froa&be T, BXGXR,
BxGxIR, BXRXIR BXUOGXRxIR 4L, 4 v IFDOHEGHEBI LD BXGXRX
IROL#EDT, 5t 11 OBRADLEHRMILT D, LT, TOTRTOAGHRI DO
T, FRERHBIERAER L, HARERDE, REL, chhbo¥ B, T
5% DABETHNRSRD LI B L R Ih T\ 5,

Y, 23V FOAASLRROWT, FA4 Y by eTiE, BxG, BxR, BxIR, GxR,
GxIR % X0 RxIR 0¥ BB K%, FREH Yo, Yor, Yor, Yor, Yo 3 X0 Yoo & L,
B, G, R % X0 IR v FORER FhEh Dy, Dy, De 350 Dy EF4uE, UFOL51C
5,

Ysy =0.7847 Dy +0.3178 D,
Y = 0.4594 D,+0.6562 D,
Yy =D,
Yy =D,
Y, = 1.3016 D, —0.8560 D,
Y, =1.2369 D, —0.7454 D,

ZORRCOWT, HAIBEE Yo BXO Y it, ThFEFR D, BIO D, kb, thois
HRECEIDHHERN, BREBICR AVIFERURRBZERZRLTWS, ¥, P F=YT
3, HREEBUIE T X 5 KkiE S,
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Ys = —0.6030 Dy +1.2389 D,

Yo = —0.6732 Dy +1.2547 D,

Yo = Dy

Y, =D,

Y4 = —0.9245 D,+0.8576 D,

Y,»= 08839 D,—0.5310 D,.
CORKRROWT, HHIBEAK Yoo B3I Yo 12, ThER Dy 5L D, &igh, F4 2
YeDBELEE, ChbOHEAEHLBRIBHNEN, IRBITR LELREDTLEETRL
w3,

DER, FAY T eR20WT, FHGbRT LR, EREAUNBHELDHHRERDTI
00, EITHs, Chrihid, HAERELEEHAbRIRXIR THDH, 2T
BxR, BxG, BXIR, GXIR Dl L7y, BIEVHDEGXR THote, ThHDI B,
BxIR # XU GXR ofiab#it, TCRBNcL 5K, ThEh BRIV G v FOHF
REALTHD, Thbb, TO2BIOHAALECH-> T, HAEbER IBHNBHELR
DOERIEVWCEEZRLTCWS, EbIE, 202 ) DESHLEREE, RxIR oHFIKE D
HAELBRIBZEFNEDERZSE, BXRIZ19% ThH D, FoftizrhFh BxG 214.1%,
GXxIR 2366% Th5H, 2T, RXIRKIUBXxR D2RbDHSHEE, HADOHEMN
ERL TR LD ERT I, |

R, b V=Y OHRIRY F-10C X - ThB L, HWHRNRLECESGHER, BXxR

F9 2AVIOHALERIBHMER (F4Y +ve)

e W R oo %
AV PG HE i EFEER BRKRKEFEH B REK 1 RS ARAK (%)
RxIR g2 x 202 156 46 715
R 2 K 117 45 72
BxR ® £ XK 202 159 43 696
ZANE: SN 117 54 63
BXG I I 202 159 43 674
N J A N 117 61 56
BXIR #® & XK 202 127 75 653
T~ e K 117 34 83
2
GxIR g2 x 20 139 63 64.9
™ AeE K 117 49 68
2
GxR ? £ A 20 126 7 614
~ B 42 K 117 47 70
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£-10 2V FoMAbR L HEE (F F=Y)

A ] A9 & R o oW %
AV FHdEEbYe HHREER PFRREHK mEAREK N Y N (%)
BXR % S 185 122 6 63.0
R e K 61 28 33
1
RXIR # = % 8 19 6o 61.0
R & 4 K 61 30 31
' 1
BXG ® £ K 85 120 65 60.6
T gaeE R 61 32 29
GxIR g £ XK 185 108 77 573
T~ # &£ K 61 28 33
GXR g2 X 185 % 87 55.3
~ g e K 61 23 38
BxIR & = 185 % % 49.2
e K 61 30 31

ThHh, 2T RXIR, BXG, GXIR, GXRDIETH Y, BHE VL DL BXIR Tth- i,
Ihoodh, GXRBIU BXIR Ofl fho®iY, VYAV PV eDBFERBI, Thfh
REIVWIR AvroHflREFALTHS, Tibd, ZO2F)O#EGHLEEH-TiL, &
AR I DHIHREIADHORIRCTERZRL TS, EbiIL, TO2AYOHEAELERER
%, BXxROYPRLMBOBEELRICIBDThEDER LD L, RxIR1X20%, BxGH
24%, GXIR RBT7% Thot, TDT &L, FAY v e LEAK, BxR, RxIR
BIVBXG D 3@ YDA, HACHEIEULTHDHIDELTI,

PE, FAYFYeRIVCE F=YeBld 52 Y FOESGHEC XAHFIRNS, £&
LTCwx b2 &t RXIRKBIUBXRD2E Y OHALEN, BAROBRLSECH HDID
IR THTE V2D,

C. 3w FoEghEICkSHE

3AVIFDOEEPERDOWT, FA4Y b oeTi, BxGxR, BXGXIR, BxRxIR &
JO'GxRXIR 0¥ 7B E %, ThLh Yor, Yogr, Yorr BX O Yo £ L, B, G, R B X
CIR v FORERFhEFhR Dy, Dy, D, BXU D & ThiE, LTO X510k 3,

Yo = —0.4968 D5 +0.3650 D,~0.9101 D,
Yigrr = —0.1515 D —0.7767 D, +0.5886 D,
Y pper = —0.1654 Dy —1.0970 D, +0.6856 D,
Yyr = 12369 D,—0.7454 D,

OB OWT, HAHBEK Yo L, 2V FOH&HE RXIR 0K Y, LR Lk
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TERRLTWS, Eh, b Fey TIRHABERKIUTFO X 5icin b,
Yo = —0.8200 D, +0.4362 D, +1.0563 D,
Yo =  0.4923 D, —1.1647 D, +0.8369 D,
Yo = 0.5432 D, —1.1257 D, +0.4255 D,
Ygrr = —0.4328 D, —0.6064 D, +0.6468 D,

DER, FAY FveronT, ERAHBEELLHMRERD L OD, #-11 TH
5, 2hic X hid, HAERRELEVWLOER, BXRXIR ThHbh, T GxRxIR, Bx
GXxRBIVP®BXGXIR DJEEE TS, DN H - T, GXRXIR DEAbLRIE LS
WA EE, RxXIROHELRIIBIDERMUTH o, 2D X, GXxRxIR Dab
BEDHoTL, GV FOHREN Mo EERLTVS, EHK, BXRXIR O¥FIKL
OB AbLRRCIDBFREDERZDL L, GXRXIR 7109%, BXGxR X0 BxGxIR
2325% T, GXRxIR O¥H DRI BXRXIR DFREFMPLTVBEDERTI,

#F—11 3-AVFOEAbRETIBZHMER (F1v o)

. W & R T

(%)
202 163 39

BXRXIR ' o2 K 724
R L K 117 49 68
202 156 46

GXRXIR g2 % . 715
X PR I 117 45 72
202 158 44

BXGxXxR k2 % 69.9
A EAE KR 117 52 65
4 202 154 48

BxGXIR * A 69.9
4L R 117 48 69

#F12 34V FOMAbRE X BHIEE (r F =)

W5 & = W g &

AV FREEhE | MEFRESE | HEAREFK <
= B2AREXE | TEEAAK (%)
185 125 60
BXGxR ro& X 65.4
R4 ok 61 25 36
B 4£ K 185 121 64
RXIR
GXRX e 61 o8 33 62.6
185 117 68
BXxXGXIR g2 X 61.0
R &2 K 61 28 33
185 117
BXRXIR B = % 68 59.8
R A N 61 31 30
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Rk, F F=Yront, EEROZHFIBEENSHINRERDILON, £-12Th5,
Chic X hiX, HARRELEEEGHRIE, BXGXR ThHD, ST GxRxIR, Bx
GXxIR DML D, BLEVLL DI BXRXIR Th o1,

D. 4,xv Foabtick3 5

4V FOEAPHBIEDWT, FAY FYeTit, BXGXxRxIR 0¥REK%E Y, & L,
B,G, REBIVIR A v FOBREY, ThFh Dy, D, D, KX D, E34uE, Y 2T
Lo,

Y, = 0.1654 D, —1.0969 D, +0.6856 D,

TORRICOWT, HAEK Y. 1%, 3V FofAbhE BXRXIR OHBIBIH Yo EFL
{, 4”3 VY FOEEHLREBVT, GAYIFOHBEN I EERLTW5, R, b
F= 2Ty, HBPEE Y. 3UTOk kb,
Y, =0.7298 D, —0.6587 D,—0.8001 D, +0.5737 D,

Thickiuf, PF=YTIXFAY Py ebRinh, TTOA Y FRHBRERHFIC D
hoTWhHI EERLTNS,

O¥R, EEROFHIEEIS 2O HGIRER, R-1830LEHTHD, 2D, F
42y e ¥R, IFCHLMC LY, 3AVIOHALED S BLD BXRXIR DD
EE1LL, PF=Y TR, BXGXREDWT2HFBCEWERZ SR L,

F£—13 4 virodEbeic: 2 YHEE

- A0 &R W o =®
M | BEREER | BRARE | e rorm | STEAAEE %)
o ' & K 202 163 39 794
FAZE 7 | s & 117 49 68 '
& & K 185 125 60
o« 64.2
P IS 61 28 33

E. ¥ & &

ThET, BAVIZE, BICUAIOTNTOEALRI LS, BREKOH IS
WCHARE, Thbodh, AR OWTHUTOXIREDELDDLIEMNTES,

¥, FAY o eTiE, BUERTIOR, BAVIFIDLA Y FHAADLEORN
% eBiE, HARKELI nBEAY I ndibhd, cOZ &3, HabE0RENRsz2 5
L IAPHEDRLATIV, FUOEMCRLTHAEA Y FHEELEDORRE LS &
HIFRDOIEM N LML H B DL, TRXTCRBIWIR XY FRALS EhTWS, & bt
RxIR O¥FIE L, H3x b, LAdFINOEREEEZTHHIERER LY, D
Tl RBIVCIRAYER, FAY v eDHRHRYEDLLDERELEEHEZR L
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TEERLTWS, O3B, RAV RO B 14 HAER—E (FA9 b oe)

TiL, EEBYW BT EAERT L h, Table 14. List of identification result
WA L EADTIHBEDENR, B, G, R % common spruce)
Band e ..
X U IRD4.3IvFD 5 %, RV Fﬁ:ﬁ%j‘ combination 12\11::1.11':2; Order
Eivoter b, ¥, MHELD BMfikkot04~ B G R IR (%)
10p DAR2 P ABEBRTORFHRAECT * ok ok ok 724 1
R Ao b AERT, R L * X ¥ 724 1
T, RAVFDARZ P AT, % % % s 3
ERORGROEN, MOBRTBTHLO * % 715 3
I RThotz b Embd, R AV FHE * k% 69.9 5
ROBE®EDHINCKELFEETHLEATE : * . * zzz j
Vo IR AV FCMESARETREAREOM o 674 8
BELREFZEDLRTWVWE, RAVFEOHEHSE * 66.4 9
bECIVHEEN YD REELLL LTS, * * 658 10
* 65.8 10
- JREVR SN o
¥z, BAVIRLELSEhAEELEIER, L0 % " 649 12
HANROEMNE S HE S OMITE L, * * 614 13
REIVIR Rv s Ehnsflabeld * 6.14 13
HoTwb, TOZ &L, ZOAVEHR o
Ay FEofAebRrwT, HHAOHREHR ®-15 HBER—E (+ F~v)
=g - = Table 15. List of identification result
ELT, BREPHRERDOLARVIEERL (Todo fir
TWwad, bk, GAVIFRSS EThdlEah Band -
combination Discrimi-
BRIBLDDIBEMIZAAFTVFHEL, TOD B G R IR nant ratio  Qrder
AYFL, BAbR LA UBOERGRL L (%)
< IR bB AR bR L * % % 65.1 1
- T4t z
» 7ITAR Dok AT AL ’ X x k% 64.2 2
—ELL#HER LW EERLTWS, L * * 63.0 3
AL, BEICG Av 1% RxIR ofig¥ * ok ok 62.6 4
. T % % % 61.0 5
AT sz T, WThi F20H XK % 610 s
YEDBZELEI->T W5, % % 60.0 7
o¥R, P F=Y T, F-BRRETLS * * ok 59.8 8
e, FA4Y bl v ridbeo * * 51.3 9
. .y — . k0 %k 55.3 10
BE nbBEHANRIAEL wBEE NS % 5.3 0
»hbha, £LT, B-IBOERERLTH * 55.3 10
&4V FHBADRONRELDE, RIL % koo 492 13
* 492 13

UBAVIRSSERLZEALRC IS

RBOBEMT, EEIEVVBECHB, & bl
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BxR O &HeiY, #H3Mkhd, LirbihcXr¥iRE, FLlEorhi#HETHS
TEREHLEY, ZoZ&iE, FPFYYTRRBIVBAVESR, ZoBOHIKE
BELR LI EXRTIOTHB, 2D, RAVIRDOWTEL, FAY Py edlRUCE
HICX b, HAHBHEEED TS, BV FIEonwTil, ERKETRREKREOMCERRE
BRDHBLIT, RAVFOEEbLRIIY, HENHRELILOLL TS, ¥, GAVE
BIVIR AV IR EhHEELRC IDHNRDIRLEARD L, TV FhHEL, Th
LAY R, HRBRELTTSARS, HAVE~AFARBIERAL, —ELEBHRED
VW Z ERRLTWS, LL, 2hbD.iv F%, BxRofehecdmtsz ik
5T, WTFh ZOHFIRYED D & ERFEL - T D,

3. HBRNEARSIUBECREOESDLECKDHA

ThET, AV IHRECAEGHLRIC X ABEMOHFIICOVTRRTE LN, ZOKR
FARBE, HAEREEDOLDE, FA 7 b7 eTT724%, F F=VT655% CThote,
DHBIEY, BEUNAOERYHEEHLEEIEL LT, AbrALXR Bz ENTET
MZEEHC LB DBHRINCERTAEZARTH S,

AIHTIE, LOMTHE ICKKNEBRGEA—TH Y, »oBRE-BBBEEFELV L &,
ABFRAEBREFLDSDIE, —BEBEOKFHELRD, ThbbEdEEIRES, ¥k
BELEWZ 2@ TWEY, LihsoT, Thbid, BROLEFRAZHADOEE
HRERTHHEELLRD, ZOMEONF LR - BARIE, EROEKEERLLTVDLD
ERTEV, ¥t, HEOFE KEFLHHIT) LTk 5, HEHERS X
UBERYREL, ChbDERITLBEREAREREOHC TR ThERENRSB L
REDBbI, Lird, ThboBERR, WThiMZEEZEZAWC, BERNCHFETES
LDTHB, £ TIhHLOERE, AV IFHBECEAASLREMADZ X - T, HAIE
HEALZRDENTELNE I DOBKRETR o1, Thid, HAROFESE,L - R A
VF, BXO2-v Fodbrests RxIR, BXxR i, ThZhilEhais X OB&
PAAGHEIHPBEREER L, TOHERLBEK L TARI, XL, 3V FOEEFHED
FRC, BLIRLAVFDLDORDOWTS, AEOFHEY AV THRRERD -,

A, HEBEXREREOCHESHEICK M

R, BxR, RXIR, BxGxR, BXGxIR, BxRxIR, GXRXIR ¥ X 0" BxGxRxIR
D8 ODEEHER, BEMARYEALRLZOWARIL, F-16KIVEHE-1TRRLT
H%,

¥, F-L6DFA Y FyeonwThbE, EEMBRZHESbECIOE, BEOXR
CEXBHAREDER Y T, ~BHHNERRH ETEZ E2b25, Lvd, TXTOMAE
bR BT, HUARNBEGELTAEERLTWB T LB THS, 2Oz &k, <V
FRESDEDOULHACHALLT, ThbEIEHEEZHAb®L I L LT, HHBIX
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F-16 BEWERLIBEOHALRT LS
HAKE (F1Y P ve)

£—17 BEHERLBEEOHAbLREIRIS
HIBIEEE (b F =)

——

] BEC X BEC X

Ay pgigabeomg | T F | SHAR Ak ggapeony | B F | DHEE
(%) (%) (%) (%)
RxC.A. 78.2 11.8 RxC.A. 717 164
BxRxC.A. 78.7 91 BXRXC.A. 67.6 46
RXIRXC.A. 78.2 6.7 RxIRXC.A. 705 9.5
BXGxRxC.A. 79.3 94 BXGXRXC.A. 72.3 6.9
BXGXIRXC.A. 79.3 94 BxGXIRXC.A. 705 95
BXRXIRXC.A. 787 6.3 BxRXIRXC.A. 72.8 13.0
GXRXIRXC.A. 78.2 6.7 GXRXIRXC.A. 69;9 73
BXGXRXIRXC.A. 79.3 6.9 BXGXRXIRXC.A, 723 8.1

#) CA.; BRNER (m?

ZALI®IHEERTHIDOTH S,

D&, B1TDON F=YrowTA5E, BENERYESbEAZ LKLY,

#) CA; BENEE (m?)

by e LR, —RCHNRRE LTS Z LA B,
B. MBLREDOHAEDLEICKDHA

BRENER L REOHEASHLERC X 5BANOBE L ARk,

FEEAbell EOHRRR, F-BRIVEVIRTRELTHS,

P, R-BOFAIY Py DWThbE, WENERLBEYHADLRELES LA
, BEOHNRLRCA LTS Ebrb, T, TOYIIKE, T_UIFELL
TEERLTWAD, COZdix, HEL Tk, HARoRER, FHLREYRLI D EY

ALTW3,

£18 BELBEOMAbLRRIZ
HBHER (F A7+ v r)

|

8o v FREEHLRIR,

%19 BELIBEOMGHR¥RLLIS
PSR (r F =)

. REC L BEC X

< v pmabeomy | W F | SRR Ay beotR | M ¥ | SHAE
(%) (%) (%) (%)
RXT.H. 782 11.8 RxTH. 64.7 94
BXRxT.H. 816 120 BXRXT.H. 67.1 41
RXIRXT.H. 782 6.7 RxIRXTH 65.3 43
BXGXRXTH. 816 117 BXGXRxTH. 72.3 6.9
BXGxXIRXT.H. 816 11.7 BXGXIRXT.H. 67.1 6.1
BXRXIRXT.H. 816 9.2 BXRXIRXT.H. 65.3 55
GXRXIRXT.H. 782 6.7 GXRXIRXT.H. 65.9 33
BXGXRXIRXT.H. 81.6 9.2 BxGxRxIRxT.H. 67.6 34

) T.H.; #& (m)

#) TH.; #% (m)
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DERE, F-19DF F=YEDoWThDE, FA4 2 Fve i, HAEN—-FHE
THZ LMD, LicdioT, T CHEERREMOHFIRDOR L ERaBEERE LT
WA T Ehdbhb,

C. HEMERSLUHELREOHESHEICKEHT

BEMAESIOBEL, L8 20 v FHHEGLRC LAY AR, £-20KLD
K21 R LTH D,

FP, K200 FAY Py eR2DOVWTHRDBE, ZOBEDL FRHARE~RcEE LT
5T EMbhD, F200F F=Y L AKRCHAERLAHELTWS, LiL, ZOBEOHFI
iy, ABEL b, BEMEROEAGbRIL IS DL, BEOHALRRIBIDED,
BEFHIOELZR LTS, PR Ihil, Bl - BRrE LA h > T, £2FR
RRREEARIEE, MEOKFREAIBKREL, FLBEREVI LR TWS, £ L
THREZ, BEOBRIARELTH, BEEBVWERELVWE L, BROEFTRE B
DREBOEE L ELDMA S ETIHE, ThOORBEZEHCEETRETHHE LT
5, ZOZEnb#ERTIE, EREOIIRERE 2LV L3, HENERLHEOM
FhREENT, ZOREFNHECHEBRNCFERA LI > TWBHDE V5T I,

F 20 BEHER- - HERLBREOMEADHY F—21 HEFEE-HEIRBEOMEHE
X 2HAER (F1v o) I BHBEER (K ev)
, BEC X \ BEC X
Sy A beomy | NI THIE sy v agabeomy | FIE DRI
(%) (%) (%) (%)
RxXC.A.XT.H. 772 10.8 RxC.AXT.H. 67.1 11.8
BxRXC.A.XTH. 76.1 6.5 BXRXC.A.XTH. 67.2 42
RXIRXC.A.XT.H. 782 6.7 RXIRXC.A.XT.H. 70.8 9.8
BXGXRXC.A.xT.H. 804 10.5 BXGXRXC.A.XTH. 72.3 6.9
BXGXIRXC.A.XT.H. 804 10.5 BXGXIRXC.A.XTH. 67.1 6.1
BXRXIRXC.A.XTH. 80.1 79 BXRXIRXC.A.XT.H. 69.0 9.2
GXRXIRXC.A.XT.H. 782 6.7 GXRXIRXC.A. X TH. 67.8 52
BXGXRXIRXC.A.XT.H. 804 8.0 BXGXRXIRXC.A.XT.H. 69.8 5.6
i) CA.; BENER (m? ) CA.; BENER (m2)
TH.: #% (m) . T.H.; #%& (m)
D. £ & &

AV FHBER, EENEES IOEEYEADbEE ZOHFIREL, WwThialkts
ZErmbht, LaL, BENERLEEYRBCEAEEE XL, ThoeE cls
RO LD HECHFIERELZ TV, Tihbb, FA4Y FYeTiR, HARZEEOEE
bEDOLOPRDEL, PWTEENEREEHSOMAEE, BENEAEOMEGbEDIHE Kk
> T\W5, ¥, PV IBEREROHEELROLONRGEL, DU TR EE &8



40 JtEEAFRERHBERTERE H3I6B H1F

BEoEabe, BEoHELEOERL- TV, 22T, ZhbDHARERB L, BEA
ERERBDLRIE, UlettoTo 0Ba, HAKREEI® 50, BENERS X
UBIBOERD I B, WThh10o%&Y, Thic v FHIBEXHALEH L TTHTH
BHEEZTEW,

2T, HESEEEBEEDO YL, WThERERELROWTRF LTARIL, TOWE
BT Fhd, SEEEYBACCHRTEAERTHHH, 05 bEEK TR, SEERN
EREAVHZERLD, MEFEELLARCHETAZ LN TES, —F, BEEEDE
BIXT a0, BASERBENBREZAVC ThERBIE L hidebinnl,
ChERERCTE S D REYOREENERIND, LikhoT, Z0RLELHEINTS
LR, EEMEEE v FHIBECHA LB I DR FEEZRAT A EZRB LI,

4, BEILXZHY

HIFETIE, LB O v FHBECHEADLEDOLAThILOWT, BREHEOBHFHRE
ek LAz, ZOMBERIY, WK XV EBHCEXLEINLHHIRC X T3, Lichiso
T, zoFtkr Xhug, ARG CRE2EOHINCH R AL EIRTH LN TE
B. LL, ERINLEESHBI LT, WHhInbBEHBRL2LRED,, ¥, TOEHBSR
AWTEBRHCBEELHANTEDNE ) DOV TOBKIITERL, £2T, £V ]
ERic, FThFhBh-taXdb5 Lz, ThE2A—227 )~y LRI, cO»5-FE
THWT, BLEHOHFIZHREZBIR LI

ZOMBRICEILD, ILBY)OHEHLED S D, XXFOBECIHHMNERED IS, L
HEMTH->RLEBVDOAV FIHEDLEERY, 77 -FHEARLTVA, ¥, TIT
FRLLEIAFARI b - Ea—T =%, 3BRILZNEFHOEELDIOLOTHE D
4V FORELRBIC LD 7 -FEIX FHINTWIY, I, ZOFRKEL, v
FHEEZ Sz kX, 2 ABX0OBRERLTHS,

Thb0n s —BEEHG, FAY by eBIUF P20t HANHBELWBEKRL
fro TOBE, BEABLRZTHR T XTOHRRAREHNRE LT, B%RTHZENBHBITH
b, TODIIL, IFRBENECHLCEREE (F4 Y P vebif, b V=Y 8K) 0%

£22-A AV IFHERCE A #£-22-B SV IHIEHcHEZBX
(FAYbtwr) (r F=v)
"V FAERD B U T ERD B
AvihgabE g | g | R | IR SV VAEERE | B | 6 | R | IR
RxIR & | * BXR & B
BxGxR & | & BXGXR % | 8 | &
BxGxIR 5 | 8 # BxGXxIR % | B #
BxRxIR H F 3 b BXRxIR & & #
GxXRXIR H 53 R GXRXIR H =3 #
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hZheonT, A—Da¥R&EYL S5 -FHERLbREFERSRG, LbL,
BEOFENFHBMAETIE, WERZDI I REBEBETE D E TR oo T,
COD, ZITREROERZEDKRILD, FAY P eRIVF FeYioonT, #3
ABRRDBLESBE IR TUEFHE LR PR IR T OBAL, SO LTLbARE
Hi, FAY PV eTCRa-RA1lDFv -7 +F=YCRz—R10%vA-5Th5,
ZLT, ZhbDFEARSS TR TWAHERARERIUL, FA4Y P oehlT4ER, b Feoapt
173 KCTH » 7z,

CCT, Zhoor 7 -BHRI X DZBEEOHNDREY, XV EENCHS LD, A¥s
TRV, BRI EERXHEL, “h® CIE1960UCS A EREERRE L, bk, th
DOEREY HY, BREC XZHNOBE LA, HWHEERELHGCTHNRLYRS, Zhic
X OHPIZR AR Lic, ¥, ABCABRRC LD, BEAE IUORELEROBEHEEY
MY, ThE X2 ONTHBER L, ZOKBBILTOEE I TH S,

A. FA4YBMIE

FAZ P oeieont, ~VIFHIREOCHELRORNT, L CHNDRNRIFTH
LSBEBYDEHADLRIL, 4V FoAbE Y E BxRxIR, GXRxIR, RxIR, Bx
GXR BIXUV BXGXIRZHTHZENTERE ChbOMEHLRCIBAERY 7 —FHIL,
R -1 ~BJ -5 1R LT B B2 @HCISHAER (K474 ve)

IROLDAT—FHERIY, BRTELDBERE Table 23. Identifidation result of
BERRD, ChEHTxbhiHiRL, £-23 color (Common spruce)

Discriminant

RLTHB, Zhichid, HIRERIELED) - Band combination r(a7ti)o
(4

fed D1k, BxGxRThy, -ouwtBxRxIR, BxGxR 833
RxIR, BXGXIR 85X T'GXxRXIR DI CH- 1z, BxRXIR 822
Zho 3, BXGXxR, BXRxIR 8 X 8 RxIR RXIR 78.2
o . _ N BXGXIR 743
OHFRISELULIELZR LT, Zhbic GXRXIR 743

HX, BXGXIR 88X GXRXIR 0D, 2
BWERRLTV3, —FH, ThbD5@ ) ORI OWT, XEDAV FHIRECHE
bR X 24 AEOMERZ, BxRxIR, RxIR, GXRXIR, BXxGXR X' BXxGXIR »
BChote, ThE, BB IDHFIROMEMEESE, BXGXR BNBER X5 L &3,
HAMCRLTWRLON, AR EDEERREIMCR T EHBBL- TS, KL
BECIDLZOHFERYFHBEIBIVEF-INRISTARBE, WTFhifEdbeREW
Th, BISEMLEZR LTI,

Fie, RR -1~ II-6 AV, AR L), BRERBICTAREROBEY,
AATEHRBROAZLRIL L - TETE, BXGXR 05T, BRiie#hs LTRE
TEbLIRTW3, 2D5b, FMEERZ I VFEABLL-BBEYELTWS, ¥, Bx
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RxIR, BXGXIR 8 XU GXRXIR Dz hZh O &h¥ Tix, BiRKiefs LTRERT
Fbah, 202, FMELRII VFLRIh->LREEFELTWS, ¥, RxIR T,
BRIZGE LTERATRDEIN, 209D, FMBEERBLIVFARP > LFRAYELT
W3, LLTC, ThbHbDOERIITI—-FEHDS S, BXGXR, BXRXIR BIXU'RXxIR DEE
T, EROISBENHREICLY, BEREFBEREHELLCHHRTHZ LHTEL,

B. brTvY

FERYRDOWT, FA4 Y by e bR, v FIIBEOCEEGHEOENT, L
M RPBFTH-5BHOHAEHEIL, 43 Y FOEEHLEYERE, BXGXR, BXR,
GXRXIR, BXGXIR 58 X' BXxRXIR Z BB LM TES, Zhbo@AbB¥IRL-T
TELARSY 7 -FEHIL, FKRIV-I~RIRIV5 R LTH D,

ChHDOFEREEMAG, FA Y 7e AR, B o4 @B s B HAKE (b Fvv)
BRI BEXREL, ZOMEHECLD, HH Table 24. Identification result of
RaRbieb DR, F2UTHE, Zhic Lhil, color (Todo fir)
HHNRIPED Eh o 7odb D1z, BXRXIR T D, Band combination Dmggmm
SWTBxGXxR, GxRxIR, BxR &5 X 0" Bx %)

BXRXIR 824

GXIR DETH -1, Thbmdd s, BXxRxIR, BxGxR 80.4
BXGXR B8 X0 GXxRxIR OHBIEL, 335 GXRXIR 794
LR R LTt & " . BxR BXGXIR 72.6
CHERLT R, ShBEENT, BXxR & BXR 726

CGXRXIR T, RREWEEZR LTS, —F,
ZhHED5E Y DEEDLRIEDOWT, EX0AY FHBREOAES LRI X 5 HFEDONER T,
BxGxR, BXR, GXRxIR, BXGXIR XU BXRXIR DI TH -7z, Thy, B¥X
LHBROMER L RBE, BXRXIR NBER IBEZFRESMTH-12b 00, AR X
HEERABIME S oz EXNAILD,

RRC, BECIDEEE, F2MTHo BXRA, AR IBE X, H4rThHo
T EDENLD, L, BERC LIS EEOHNELHB E-10RIOE-1210L - THBE
WTROHAHLRIZENTH, B LELZR LT,

Eio, KR IV-I~RUR IV-5 2V, ARSI D, F4Y by eoBa e, &
LRBIUTEERDEEYHZSD L, BXGXR T, BiRizL4L LTEETEPIA, &
DI HBAMELRE, X hREBPr-FGOEEETS, i, BXRX IR, GXRXIR 81X
BxGxIR ©2oWTit, BARREHE LTHAERTELIR, 205 bRBEREIE LD -
RHEFEEEL TS, B, BXxR T, BRILEE LTEFEETEDLIR, 05
TMEERIFLD D LFEBAYBLTV S, ThODAREFAT L OGPHEMIT, FA Y
PV EDHEERAKRTHDL, £LTC, ThABOERN 7 —-FEHD S, BXRXIR, BXxGxR
BIV GXRXIR DFEHETR, LEROTEEAEHBRCIY, BLEREFBRLRLHS L
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KHFETHZ ERTER,

C. ¥ & & .

LE, 5@8h0HEbER IBERY 7 - FEY AV ORI OWT, AR
LoTEh ZhoHAHELRHBE, FAY I eRI0 FeYREBELTWL ST &1L
BHH B RIE L BoHLRIL D, BXGXR L BXRXIR THo f2. DU,
RXIR 58X GXRXIR Th b, HLBHEIMED -2 D1k BXCXIR T - 72,

AR LAARFSHL 2HOW v FAIBEC X2 HHNOK RPeks\T, RAVIEBE
I IR Ny FEAALERLLDOR, BERLIR A v FOWThigfl Sl DoY)
BRBE oI &, BIVCThLOMEHEIE G Ay FEdbeid X, HAHHRT
HROFHERETHEELRD D LHEBDHLR TS, LT, BEEXSHACENT
b, BIERAROERELLIDLEHZTIV, —F, RROEWHE - EFHAECK UL, Gx
RxIR Dfifi¥, Thbbkistr 5 —FHH, BAROBRLEEOHIIRIGRNTHS L X
hT&l, L, 22T, ChEHLIREBRIEREY LI EETFLTWS, ¥2T,
ZZTORBRCLEBBHRE &S BROWT, EETILENRD S,

ZLDRFENOERIKERC I - Tidhd, £LT, ZOXARIE, BEBRCE
BeBER L Db DE IR THEDON  QEEMOBE, ZOBRIIer T 4 AALTHD
EVosTIVW, 22 TZre7 3 v KO3 A ¥—LOBBEYEZSE, XORIAED
BEMHL BETLBREATCHH LD, HLOMRELC I > THLRTHAD ™S, %
LT, #ERIERLTIRENE, WA Hlymrun™ i XU, EHOoEOHREERKER
ZRITHLOR, BRERKIOCEFARORR, & vb, WEOLhIEETHHZLE
Mo LTwd, &K, Kiesunn i@ Tiud, RAEOHRC BT, RA—EEEL>
S, BREOK, FAREO 12 THrTHHL LT, £LT, D. M. Gates™ i3
0.68 1 MHET b bLBABROBMBERE, VE— L evy v /BT HHERBECRLE
BMTHHZEEB/H LT 5,

DER, REHTIobY 055 pAHEOFRIROK LY L OBERCOWT, BHY b ih
W, REKORINL, EHOAROSERCHELL Y, FATLBAARORIUI, BFD
EHEN ES T, KEREAERIRNELTWS, ¥, §#i#8 D. M. Gates™ ¥, =0
BROMPOREE, GRBCHETILOT, EOBEXHLLODREYTHLE LTS,
hoDBEDOEHFERLEOEE R, A—HOHCETIEE R VL VL, EoRVRELAZ L
BRENEINRTWS, ‘

&b, D.M.Gates ® C E. OusonN it L 1E, KN HORGIRETOLI LEL
L, EBOFEBETSEARTVWE, LT IESDIRE, PFvYRIT=y <Y
ZoWT, BEHEMEEORMRDOED, BRARKBITAHN, ERAHEFLLEX
DAL, Bermb b, BREABTORFEELIBETAZ LAFDHTHEHEL
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T3,

DED XS, MYOABTRELEEFHEBES O =31 ¥ - LOB#ELSRE E, &
FEELTLOGRAVIER, BEMLPaE5DIE, ZZTHWORTWS 4. Y FOEMR
BT, BRIFEHL AV IFTHHEELZTIV, 20T, BeHclEETHIOELLT, &
BETIbb B Ay FEAFHENTESD, £ LT, RERBIOEHRATIL, BREKE
WOKhY, BEOENCEETLAAVFELTESLLIDRS,

LichisT, ZZTOBRER IBHFCE T, BXGXR BIUWBXRXIR A, XbhE
RMTHDEVCIKRE 2D, RBICB SV AL Made, IVHRBTH
D, GAVIFEIR AV FRARR S TH, REOARVWHERRLILZ LD ESLIDESE
2T I\,

BOE BMAROBREHEOEIANCHIBZIIELEYD

MEFERC L T, BADBRERLMBICDE, TZTREIAFARI b 4 2 =0k
RCIZFAEYHVI, TLT, 20 v FHEBEERLYEEL, chicdidwt, o
WA R DRI v FIEREOHAGHhEEREA D & LI,

CORE, B,G REIVIR D4 Y FOREARDOWT, ThERD v FHEESR
%, BERBIVOTREADHARICL 5 THDBE, F4Y 7RIV Fv Yy OFEHEE
b, WTh L BERCHRIRMEL, BAY FEEOBEC X AHIIL T L2 & hibn
ol LL, ThHD4 v EFD5E, RAY FIMEDA v Fit MR CHBRNRE o 122
ERBYL, ChidABEckE L TE#D bR, '

DER, 2OLEDOS Y FHBECHALRC XAHARYRD L, WEELL, b
COEHEVRE, HARKENZEABDOLRLR, L0bI R AV IFELGEADE
RIDHANRDEE D o e Z EVBEIITH -T2, £, FA4Y Py erBvTit, RxIR,
PFYYRENTIE BXR 0 &beic X 5¥ B2, BXxRxIR, BXGXR, GxRxIR 3
IO BXGXRXIR D3 AV FOM AL RICIBSDEFL LTI o LB E Shis
Fhidicb iz,

B, EROLS57 Y FHRBEOHAHLEDHNRZIE T, 4-5v FOMESHEI
LB DEHRNT, LARBCELTRLAAGHRICOWT, MBS LR FhER5E ) 0
AOEREY, COMAbRILEY T -FHEYAR L, ¥LTC, COFEHEOBBILY
BAROBLMLH Licl 25, BXRXIR X0 BxGXR A8 EGHNRERL, Du
T, RXIRB XV GXRXIR DML 79, BXGXIR DFNIER S EH - T,

UEDAS Y FRRECHALRC X BHNBRE, G775 -BHC IS FhEvBET
L, TOBUGNCEIDR AV FOREARKECZ ENbMBL, 2BRIDAY FIC B
BECILIR SV FEabRL 0N, X DHHPEIE NS Libhote, Fi, T,
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RxIR DGR, 2V FOTRTOBEEGHROINT, HHABRIEIKEL, L
IR VHRGROKREN ST AV FOREGHLRBEAP LTIz, &2 TEHR, BROR
eH%E, SV IFHIREOHELRRIST, HHVIEARY 7T -FERI-THIL LS LT
5B 51, RXIROEELBRLI-THELIZHREHT 5230 THREEL, ThE
RELIV,

TZT, EODLIERAZLE, FAORESLARK IAET TS, MEHERL LU
BE, CeBENERLEAbRAIEC L), BEDACIDHIIRLYHEIREZEN
TEHZETHD, LK, BAVIFTHB R AVICHELRLHHRR, 2 F, 33
VIFBIU4 AV FOTRTOAELRI, BEENEECHEHESYEGbE O FIR LT
PLAERZR LT ETHD, SO &3, BIENEECESC X 5HHEERE, RV oD
BECHADLELIZLIZE T, BROMEMELHINTHLDCHEL S 2BR1 2bh53E
ERRLT S, .

¥, UEDXSEREY > B1d, §illoT, BARKAEEF LT EH, EkdT
PEAEZTLOBS - BN &G OO AAXEDORVRER LS, BE~NOEEYHLNLLD
EELTCWA, 22T, WHHEERR—~THHZ 2R, B2EROVLTIIFE
FELZTWBZERAD, COMEEDORWC Y- T, BEMELHIE Lk, 20Z 2%, Mz
BRAERERATH oA ODOBEELIREETH ), BVRCAEFTTHBRZ MK L
LT, ThbofEeldaslditit, LeEBEETHS,

BO6M XRMOmEtE

Bl BHAOREBINFORSEEDRE

HECKTIMEFZEOF B, LBROBREBTTH5DEERHTH B, JLigB oK
REDRBFDBREKTH Y, Lard, ThHOoEMFNEGFCD CERVWRcEE
LTWwh, LT, BB AMBZEOFAE, 00X kR Trcl
CEELREZEYHAWIEERS, LirLl, ThbORAKTESHEEE - BEER - BER XU
Bkl TBREh, LrdThFhRliotHE&E0L LteBT LTS, ZOk
», RAKEZHRETAMEFZHC L 5BEMNE IOCENETC ST » TiL, ALKRLHEMic—
EHIREERB LT IMRORELERE LT, TheRAKCETT5HE M RHEIh BN
ETH5B, &b, REAKOBEMROHENE AN E TS ZOWFEER, BEORAEM LT L0
COWRIEN D TH D, LIehisT, TTHBHFHSREL L, »oR—OBME L ik TR
BhHAAIHRERSEE LT, MEFAECISBEMOBITTERCTHHELED, SbE
R X BHBPBHEELBEHRTHZ LD, RAKOBLE#INBT 2 b OEMBTRL LTEE
ThbH, COBBAND, MidBETHECL K, TTATHKOERY NS E LTERBHEY
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filgolz, LU, RAKEDL ORABROBEHERELHBHEHEOSKEELYE L L &, BK
TEBEEMERBINT A LGEETHE, MEFHC IAEHOB A 15T hE, BRo
BTV OTH Y, KPOThRENRIDENI ZENTES, LIRS T,
WoE ThX BT MBS, BIUFE2EEIHMTRN X S hEER - BHERN - %
EfB XOBERTEC L > THEL, ToRG T bR LI —E0ERER X »
T, BEMEFMT S EBBETHD,

CCTHERI LI, MEEEOVAHEC I WMoY ETHD, TOZE
3, AT BT HEROBEMOBICI\T, B HE P ERL FREHHRC X - TR
B, ThorxReEUHEOHNERE LTRECERCAMT Az Lick Y, BiPHRoM LR
Vol CREEBEELZ LI OLOTHS, Tibd, ZOX5BKFIER, Behksrlio
BELGY2vIte—-ATHI RO LOTIRRL, BANSELEDHLDOEEFEY
BLTCHWBZEEBALTEE I,

X, WERSPRSOMEOBEMRT, ATKOREMOBNCET H/HENLY
RI3hizboThyh, XU TOLEEITHS,

¥PHEIL, EEBFANFLAHOFZEHR THIX 51, BIARDOKE L bbIIHET
X o> THRROZXEV R DD, FEBROBBCHEY S5t vMot, TOZE
RS EWL EBBIS T, KIBERCEZRTAHIEETATE & Tk, A—oky
THo THHRGBROBEIRRELD LD ERTI,

F2ie, MRKOBEHEBOBER, BBCX-TRRDIEN, ZLOWEBRCL-TITT
CHHRTHBEDDD, L b}, $tEBORE L REROThLEDEX, ARRAKI-TD
HHETEHRETHD, LT, RORCATTHEAROBEER, & CHER L RE
BEDBRZSED, WrOBRBLEELYEXDL0LEL T,

B3k, FOEFAMPAF TR IO, BREDERE L, BEAOEEE DRV
Iy, BROBVIONENIODOBRERCS Eh, BECHEY B Lo, &
DL, WEOBEBCL508, Tihbb, ThPIEBHRTHBY, FLTBKTHSH
SOREBRTHLIN LT, BECEEBY 25 L2E% T 5,

B, ROBROBEZ, ToBEERIET Tk, BEEFEECL - TLEEY 510
DLENELLRD, BEHBEENMEFRITIEWEE, BBcEsbhThinwkitiz, TE
HASCHEMEENEELTHHEIRS, £2C, ThHDTBEEDEMLEOBER, o
DRECHEYE25b0DEE2TI,

BOK, MR IAHETHS, 2oz teonT, ALKTORERZER I, A—
OEETH > THIRROEVBECHELYE 25 k-1, 2D EnD, A—olERk
RZ D ORRRORDCENTH, TOFHRFBEORVCIKTORECHEY S 50
EZZTIL2hxc\v,
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ChODHMBHNERE SR OBREZOR VI X 5H B OWT, 5O0ERD B,
A0DEFEXRA—&B#LL, BIhL1IBRELYVWAVWARELIE, FHEDOEZDRERTR
SHER L VIERBEBERZ LI OFERS VEL, BE~OEERDEIEILEANL, T
DR, TRTCOERIFBECHEYE2BH LMol

DED X5 IsfERM1 G, RSB XOKRS LT, A—0&84% b oWy Z &,
—EORBEC S &L OWTRENEZFMTHLERXLETH B L bbb, THIL, WHEKXSY
LRGP AERTRICHI Y, BEOKEYEESIGIRT, Bt BET 2 BERE LT
BToicd, 2y V2 BRIVESTHHERZERA L, COXO5LT, ZERODEER L
VgL, et oBERYIEETIE ATHKOBE LAROFEEL BT, KRAEkDRS
B, 29 Y2 JlREGINIERGEEME LTHANTAHAZENTEBETHS,

B2H HOORESMOFEMESE

oy OREKR MBS ICDIIL, TIREFTTHHBA - JEKR - TEKR - BEATFBR KB X
VHREELEOPREROEECHBE IR EDK/MNC X - CFEi T2 HEAELBbhB, LL
IhbDOREERY, MEFEYRCTHRELL L4584, USRI VIIER
BORECEBCILI DR LI, —F, BAOBER, J.E. CoLweLL™ 2L T5
IOk, BELBOBECRETS, 2oz bid, ABRBSVWILRABETHLEELTIV,
Lichh-TC, MBEFAYHWT, LEDOIINFBERELHEINLI> LTHEAE Chbo
BARD > S, BEEBMAMOILORMEDL 20, BLrKENCTELIOLEELD, —F
EENRZOWERNEM FREEIHE 1HSR) TR BRI E, ha Y hoeMHEc
s RMESROMELE L, 2EESEERCH T ERE LRt Shic R e ROBE S
BEEELEREOMI 098 L\ 5 BWHEARDbhe, COZ Liy, i EAEC KT 5 s
KOMBEC X 5BLEHEOHME, £BELHEERCHT 2 RESROBE S ERELE cRE
BRSBLEETTLDOTHS,

CCTEERR, WEREORR, FEECHH IhLAREEAROHESFEARLEY TR
ETCHIEL, ZORDNE - THRFOREMLFET 5 HELEA L, ZOREMOFHE
#12, FESRKOBELEEELEN10% LT ThHsdokehsy, 10% UEOL0oR
ey s L, 22T, BEKSGEI0Z LUTE Lo, L8R ET 2 RAKCE T
13, %L ORB/BEDD 1L, 2HBEX L T10% EEORELRKII—BICHED R TW
5LZHTHY, LichisT, NMELEROBRESEERLEN 10% LT Tchiu, #Lky
EZ LTI WEEBLIZ LR LB,

RAKROREMOFMEE LT, NS 3, KibROKKDOEIEDIREBLVSE
R, LS BRC LA R LoHEREEL, EREREREY AV, BEXiRT3
BEROEARZFML T, MOOENEHEE LTS, ZoFkx, BEREREEEVIEY
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BB AR > CHMTAZ LT, BROCIXTChEBLHFENH T ENTES, L,
BADEARL Y » CHMTH L, BIY, AREFRIHEBOZZHELTHLOTH
Bicw, BH#BELY L ORRKORF MR E LTHMT 5L, FHEORBRCHLNDLE
DEREXELHVEELD, LEMHHT, EZOFENI S, I ERBCRT, KFHD
SEHRERRE LcHABR S EDWT, BT ENIIRYTHS,

B3IW WEROFIR

RAKZATHRCHS, SHREE - WEER - BESIOBRREC X > TERIND
ZHDTEERLDOT, LrhdthZhBiR Tt EHEOI EREBT LTS, TOd,
BERBOBEHREC X VBRI LOBREUEZENTH IS, KoL EML LTEZOFHR
BRXHEL TOREEEAITETAZILCIVTTODAZLNIVYRENTHS, ZOBA
2, LFOFHEC Lisis T OWEET Tk,

. ERAE ‘

TAFARZ ML - A A —CHRRID, 197548 HA1ILH SIS AL 45 8hid
T, L ERFEF)FEFHK 186 RBEORKKEZHRIT, A7 P A% B v F (04~
054, GAvF (05~06p), RAVE (06~07p) BIOWIR AV (0.7~09p) o EL
THRE IR (M-9 8 X0 FK V-1~ V-4), Zhicid, £ 5SEE 100 mm oFEE <L+
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AR PA - BRAFHERIN, FOTAA LY A X2 6cmXx6cm, FEEH R 1/20,000
Th5,

COWmMPBIELD, TmXTm ORFRERMD 7/ v —Rr -1 31 (Bfa - Kz - Hf)
P ECEREIh, FABRENREOMEZRDIS>HI5 L, ¥, BHTRbI- T
BSEFAHFLIHOEABEOB A LAKR, A—oikich s B, G, R IO IR
FE®7vey LT, FRICEBEER y A IhTCW3,

2. HRADOSE|BET

—#e, FHOVGRIC IHKRTONBIL, £RE A » V2 PEL, TO2y vkl
frwe, —EOEEERFICHRT AHEE, A ZIxhrhb bl A—0EEHYLY TS
WX HFE L OOK ST HHERD D, KO BEOBEL, ATHCRIFZEROBENRES T
Bolekdie, D24 7RITHL, ThHMLBETHHMHEBCY > THELITEL0
EEXDLRD, LichisT, R D21 7 EMBHEGHLYEERMS I 00, Bt cBIEK:
THREBMTIEETALDA vy Y B X 5T,

DEWR, Ay vaRGEShIHSY L ORLMEY, LAY TIRBELROBTSLHE
EHREBCLESOWTHINLII ETEHRE, Ay Y2DREIPVHRRETHHHMAHET
5, WTBEORE DX, RARCIV 74V 20BBRK T TELBLRDEND, 7AL 10D
HARLCTHITE, HBBERZA » v 2 DREZC KL T—RET 52, BEOEIT—
BT,
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T, Ay ¥V20KREIBIVCRELEAOBELEEEAROBICE DR ST, Ay ¥a
DFHBENED X S CENT BB D, TTAFERTR-T, Av v 2DKEE%
RETHIDDODIWEZAE LI,

ZDEFUE, B-10DX5KK, Ay ¥aDAkEZIF100mx100m, 50mx50m ¥ X
25mx25mD3BEREL, TLEFRFRESmXSmDEFHDOPIA v ¥ 2K 5 LT
Do LENRoT, ZO/NAy v a2i3100mx100m 2 v & 212 40015, 50mx50m £ » & =
10018, BX025mx25m 2 v ¥ 225, FhFEFRSSEFRTWA, EL, Thb
DENE, A—£HE2S 27 AV L ETRINIEDEL, 120D/ 4 v ¥ 2 BIRFHROEK
OBEWMERCHUTILDOERET S, XL, TOERBFRERTHIHE, BEKE
LR ERLIBEXZ L OLDELTCETAFER T ok, Thbbd, Z0X5%ER
TOMEEARCHY T ABEHEAEMTIC LI T, A v Va2 DREIXELTEDFHE
ENREDX I BT EhE, M4 VFDT7AALAZLCRE LR, TOBE, HEY
BHCTHLDCEBRY AV, £V 741 20EBRIE, EEOWEMBE AT
W5, BBGEIRR AV FTE, TXRTONA » Vo dMELRTHSEERIREEBR
%, ThoB TN TRREARTHAHALECIBEEERRYEL DT LE L, ¥, IR Y
FTX, BEROBEBBRLITREAOZH I VY IEVELZRTZ EXALR TS0, fid
BAYVIFDOBELIIHR, £ v v alOTRTDNR » v 2 MBELKTHD L& BRIIREEER
RE, ThETXTRREATHS L FRIREEBEL - THTHI LR LI, ThbiX
R-2BRRTERBYTHD, T, 2y v 240l
BEBETHELD, ZIT, FhFRD A vy v a2l
CHENRDPA Y ¥ 2 OFEBRPA—THB EART

825 ~vVIFIHRE- - RESEBR (%)

AVEH | B OB | & K

v, DAy v FRTBLTHEEE, BIOR B . 284 204
N G 36.4 214
@éfﬁ%&?@ﬁﬁ,%wvzéﬁﬁ%h&E~K R 25.9 159
b, ZZ T, REIDORKRDIMHEDOA vy v T & IR 29.1 41

i, PRI » Y BROBRCEDRS, Ay
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Summary

In order to achieve various purposes such as timber production, preservation of flood

hillside erosions, recreations and others, the development of forest land as a natural re-

source has been an urgent social requirement, therefore, it is absolutely necessary to understand

the forest content in terms of both quantative and qualitive constructions.

Accordingly, to begin with, the author tried to do research works aimed at finding out

some suitable conditions for fulfilling such requirements by aerial photographs. Thus, the
effective identification method directly concerned with the stand vigorous in natural forest
was established by the combination of both automatic photodensity measurement and photo-

interpretation.

This paper consist of seven chapters as follows:

1. Introduction
2. Purpose and method for this study
3. History of study
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Conception of tree vigorous grade
Identification of vigorous grade concerned with individual tree
Identification of stand vigorous grade

N o

- Conclusion

1. Introduction; The present situation concerned with Japanese forest inventory by
aerial photograph was described approximately by the author.

2. Purpose and method for this study ; It was pointed out in this Chapter that an iden-
tifiction of stand vigorous grade would accomplish a significant function for establishing the
working plan. Moreover, the procedure of this study is as follows;

—

Field ‘research

)

Aerial photography by multi-spectral camera

=W

Stand classification

3

)
)
) Classification of the forest land by the topographic feature
)
) decision of classification unit

)

(=]

Statistical analysis

3. History of study; The author approximately summarized a large number of studies
by aerial photographs carried out for the identification of individual tree vigorous grade.
These studies have been carried out to estimate vigorous grade individual tree growing on
restricted area such as park or street. Accordingly, the author indicated that the result of
these studies could not be applied directly to the forest to be investigated.

4. Conception of tree vigorous grade; Depending upon the essential idea that most of
tree images on aerial photographs are obviously represented by tree crown image, the author
defined that the tree vigorous grade could be determined by external appearances at the
upper part of the tree crown.

5. Identification of vigorous grade concerned with individual tree; Throughout the
result obtained by various studies being done in the past time, it is well known that an
energy of electric reflectance of tree leaves alters in accordance with tree growth conditions
and has a significant influence on the photodensity. Thus, the author concluded that the most
suitable combination of spectral bands should be obtained by investigating an effective spectral
band. Furthermore, the author establish the discriminant function depending upon various
factors such as photodensity, color, tree height and crown basal area and separated vigor
and nonvigor respectively. .

Among single bands, effectiveness of R band was the highest and reached to 66.4 percent
(Refer to Table 7, 8, 14 and 15). While expecting much more efficiency depending upon
special characteristics of individual band, further research work was carried out by the author
in terms of band combination. As a result, the combination of B band and R band was
effective carrying out this sort of identification.

It was ascertained sufficiently that such a result was entirely equivarent to both Emori’s

theory and the author’s model experimental work in which dead and vigor seedling was sepa-
rated clearly each other.

Furthermore, in the connection with R band and seven kind of combinations, these identi-
fication efficiencies were examined respectively from the viewpoint of relationship between
photodensity and the following factors such as tree height, crown basal area, the combination
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of tree height and crown basal area. Thus, these efficiencies reached as far as 80 percent.
Among combined color photographs, BxG xR indicated the highest effectiveness amounting
to 83.3 percent (Refer to Table 23 and 24).

6. Identification of stand vigorous grade; This Chapter occupies the most important
part in this paper, the author described precisely in the connection with the method of applying
result obtained in the previous Chapter to the identification of stand vigorous grade.
Especially, since stand-classification and territory zoning directly promoted the relationship
between photodensity or color and stand vigorous grade, an efficiency of the identification
increased remarkably. The ratio of the non-vigotous crown basal area to the whole crown
one was the most adequate factor identifying the content of forest stands. Throughout such
a process, the author concluded that the forest should be divided into two stands such as
vigorous and non-vigorous ones.

Especially, the author newly adopted mesh method and ascertained that the size of mesh
(50 m X 50 m) delicately expressed the photodensity of non-vigorous stand in such an investiga-
tion. Furthermore, the whole area.was divided into this mesh size.

Thus, among single bands, the effectiveness of R band was the highest and reached to
50.9 percent, on the other hand, among band combinations, the effectiveness of BxG xR was
the highest and reached to 74.5 percent. Moreover, the author developed color photograph
by band combination and examined as identification effectiveness. As a result, the combination
of B and R band, especially, BxG xR indicated the highest effectiveness amounting to 76.5
percent (Refer to Table 37).

7. Conclusion; Throughout the result of analysis obtained by multispectral photographs,
the author emphasized the real color and panchromatic films with red filter should be utilized
for identifying the vigorous grade of both individual tree and forest stand.

Finally, author’s procedure of identifying stand vigorous grade is as follows;
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