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Table 1. EBRH» 7 =) —SMAEE GFEEZ & 3 BWEERD
Reactionary number of each item and category (Three
forest vegetation types including conifer)
- EN—TFH | ThZY— -
| oo™ | Thujopsis GELEEK | A B
= \ H |(hAFadYy— aponica-Fagus dolabrata var. [Pinus densiflora
: i‘r enta fores‘% hondai-Fagu  |-deciduous broad Total
Item of Category crenata forest |-leaved forest
factors F— A BAR T 28 BoR T 24 6oR [T—28 g%
No. of [Percen- [No. of |Percen- |[No. of |Percen- No. of |Percen-
data tage| data tage| data tage| data tage
= e 1~ 2 7 15.2 17 33.3 26 35.1 50 29,2
b (X 100m) = 3~ 4 20 43,5 17 33.3 24 32.4 61 35.7
5~ 6 16 34,8 4 7.8 18 24,3 38 22.2
. 7~ 8 2 4.3 4 7.8 6 8.2 12 70
Altitude 9< 1| 22 9| 17.6 — = 10| 5.8
e e % 60> 1 2.2 12 23.5 1 1.4 14 8.2
B B I ¥ | co~es 2 4.3 10] 19.6 1 1.4 13 7.6
65~70 15 32.6 16 31.4 9 12.2 40 23.4
Index of 70~75 17 37.0 9 17.6 14 18.9 40 24.4
warmth | 75~80 6 13.0 3 5.9 14 18.9 23 13.5
80< 5 10.9 1 2.0 35 47.3 41 24.0
» - 0~ — — — — 9 12.2 9 5.3
" %0)% 2 0~ 5 4 8.7 6 11.8 31 41,9 41 24.0
5~10 22 47.8 28 54.9 25 33.8 75 43.9
Accumulated 10~15 18 39.1 8 15.7 7 9.5 33 19.3
coldness 15< 2 4.3 9 17.6 2 2.7 13 7.6
- 250> — — 4 7.8 13 17.6 17 9.9
4 ?nﬁmgﬁ ® | 250 300 1 2.2 23| 45.1 24| 32,4 48| 281
300~350 9 19.6 17 33.3 25 33.8 51 29.8
Precipitation, 350~~400 18 39.1 5 9.8 9 12.2 32 18.7
Apr.~June 400> 18 39.1 2 3.9 3 4.1 23 13.5
— o | 450<C — — 4 7.8 24 32.4 28 16. 4
’ ?n{ﬂm)ﬁj B | 450500 — — 22| 431 28| 37.8 50| 29.2
500~550 1 2.2 19 37.3 13 17.6 33 19.3
Precipitation, | 550~600 7 15.2 4 7.8 5 6.8 16 9.4
July~Sep. 600< 38 82.6 2 3.9 4 5.4 44 25.7
4~6 A 8 B 45> 1 2.2 7 13.7 20 27.0 28 16. 4
%) 4550 37 80. 4 9 17.6 32 43.2 78 45. 6
Humidity, 50~55 7 15.2 21 41.2 19 25.7 47 27.5
Apr.~June 55< 1 2.2 14 27.5 3 4.1 18 10.5
7~9 B B E | 55> 9 19.6 4 7.8 7 9.5 20| 11,7
(%) 55~~60 22| 47.8 9 17.6 32| 43.2 63| 36.8
Humidity, 60~65 14 30. 4 27 52.9 .24 32.4 65 38.0
July~Sep. 65< 1 2.2 11 21.6 11 14.9 23 13.5
. 45> — — 1 2.0 5 6.8 6 3.5
12 3(5)@ B 45~250 —_ — 9 17.6 17 23.0 26 15.2
°/ 50~55 8 17. 4 28 54.9 35 47.3 71 41.5
Humidity, 55~60 26 56.5| ' 13 25.5 16 21.6 55 32.2
Dec.~Mar. 60< 12 26.1 — — 1 1.4 13 7.6
. 50> — — 1 2.0 23 31.1 24 14.0
& W B F | so~100 2 4.3 18 35.5 27 36.5 47 27.5
(em) 100150 12| 26.1 19| 37.3 14| 18.9 45| 26.3
Maximum depth | 150200 21 45.7 10 19.6 9 12.2 40| 23.4
of snow cover | 200« 1| 239 3 5.9 1 1.4 15 8.8
s 40> — — 1 2.0 11 14.9 12 7.0
' = El%q fe] 40~ 80 — — 1 2.0 14 18.9 15 8.8
- 80~100 — — 5 9.8 22 29.7 27 15.8
Eoft?ﬁggugf 100~120 22| a7.8 29| 569 18]  24.3 69 | 40,4
ShowW Cover 120~140 18 39.1 14 27.5 9 12.2 41 24.0 .
140< 6 13.0 1 2.0 — — 7 4.1
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Table 2.
Cross table of frequency (Three forest
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GtEM %= & 3 4 2
vegetation types including conifer)
a~6 ARE | 7~ FBRE 12~8 J i ¥ B OE R = " oF M M
X Xy Xs o b X0 .
Humidity, Humidity, Humidity, Maximum depth uration o
Apr.~June July~Sep. Dec.~Mar. of snow cover continuous
Snow cover
1 23 4 1 2 3 4 1 2 3 4 5 1 2 3 4 5 1 2 3 4 ) 6
3 11 25 11 0 18 21 16 4 8 22 15 1114 17 13 4 2 9 6 9 18 g8 0
6 34 14 7 6 24 24 7 0O 9 27 18 7 6 17 14 20 4 1 S 11 24 19 1
7 26 5 0 8 14 16 0 1 4 13 16 4 3 9 8 14 4 1 3 5 15 11 8
5 4 3 0 2 6 4 0 1 2 6 2 1 1 3 5 0 3 1 1 2 6 0 2
7 3 0 © 4 6 0 O o 3 3 4 0 0 1 5 2 2 o 0 0O 6 31
8 2 3 1 5 4 4 1 1 ) 4 4 0 1 3 5 2 3 1 1 1 6 3 2
1 2 3 7 1 1 5 6 0 3 7 2 1 0 4 5 3 1 0 0 3 7 3 0
3 20 9 8 4 15 14 7 0O 4 21 12 3 3 12 12 9 4 0 2 S 22 9 2
4 22 12 2 5 18 16 1 0] 3 12 18 7 2 8 12 16 2 ¢} 1 6 17 15 1
2 15 6 0 1 4 16 2 1 3 11 7 1 3 9 4 6 1 1 4 3 9 5 1
10 17 14 0 4 21 10 6 4 8 16 12 1115 11 7 4 4 110 7 9 8 6 1
1 1 0 0 2 1 6 3 5 1 0 0 9 0 0 0o 0 9 0o O 0 0 0
7 18 12 4 1 17 19 4 2 5 23 11 0 9 17 8 4 3 2 11 10 12 6 O
7 33 2 13 6 23 34 12 1 7 34 25 8 3 24 22 21 5 1 4 12 35 20 3
4 24 4 1 7 16 9 1 0 4 10 14 5 3 3 11 12 4 0 0 3 16 12 2
9 2 2 0 6 5 2 0 0 5 3 5 0 0 3 4 3 3 (O] 2 3 3 2
11 1 5 0 2 10 &5 0 0O 4 8 5 0 2 10 3 0 0 0 9 5 380
14 15 11 8 8 17 15 8 0O 8 25 14 1 5 14 15 9 5 1 3 14 13 15 2
2 24 15 10 3 14 23 11 1 10 29 11 0|10 15 17 5 4 5 10 1 29 5 1
0 22 10 0 4 13 11 3 2 6 17 4 5 6 9 10 2 4 1 2 16 8 1
1 16 6 0 3 9 11 0 2 2 3 8 8 2 2 2 13 4 2 1 1 6 10 3
11 6 10 1 3 11 10 4 0O 10 10 8 0 8 15 3 2 0 S 4 12 5 2 0
10 17 17 6 3 18 23 6 1 12 26 10 1411 16 13 8 2 2 11t 10 17 10 O
6 10 6 11 3 9 9 12 5 4 21 3 0 5 6 14 6 2 5 0 3 16 8 1
1 10 5 0 5 4 6 1 0 0 6 9 1 0 6 7 1 2 0 O 1 12 1 2
0 39 9 0 6 21 17 0 0 0 8 25 11 0 4 8 23 9 0o o0 1 19 20 4
28 10 17 1 0 0 9 10 8 1 3 8 11 4 2 1 0 10 11 S5 1
78 10 45 23 0 1 7 31 31 8 8 19 16 S 10 2 9 8 32 22 5
47 0 1 37 9 5 10 13 15 4113 12 8 11 3 9 5 5 13 14 1
18 0 0 4 14 o 0 17 1 0 0 8 10 0 0 1 4 13 0 0
20 0 2 2 16 0 0 7 6 5 0 0 5 5 6 4
63 1 10 26 21 5110 15 15 16 7 3 4 10 29 15 2
65 1 10 29 17 8 6 22 16 18 3 2 9 9 24 20 1
23 4 4 14 1 0 8 8 7 o O 7 2 3 11 0 0
6 6 0 0O 0 O 6 0 O O O O
26 11 10 2 2 1 5 6 7 5 3 0
71 7 26 24 10 4 1 8 12 40 9 1
55 0 10 16 19 10 0 1 8 17 23 6
13 0 1 3 0 0O 0 O 7 6 O
24 12 9 3 0 0 0
47 0 6 19 22 0 0
45 0 0 5 35 5 0
40 0 0 o 1t 29 0O
15 0O 0 © 1 7 7
12
15
27
69
41
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Table 3. RHTORE (BHEEHZ &1 3 FbELLD

Result of analysis (Three forest vegetation types including conifer)

The%l‘sl’czmygjgugnent Th ’;"% 2d¥uf£r}§ ﬁgnent
¢ e 2n
EREB ¥ 5k AR R X570 ﬁ*ggg%ﬁ 2570 ﬁ*ap;a{m

Item of factore or forest vegetation type l‘{an‘{gey Egggs}tti on Il{/a n{g e:/ Egrrlfé?zliti on

of scores | coefficient | of scores | coefficient
i B Altitude 0. 249 * 0,378 0.171 * 0, 467
B & ¥ ¥ Index of warmth 0. 185 0. 317 0.431 k0, 704
B & 3£ B Accumulated coldness 0. 200 0.209 0.192 * 0,390
4~ 6 A& Precipitation, Apr.~June 0. 100 0. 236 0. 067 0.211
7 ~9 A& Precipitation, July~Sep. 0.522 k0,776 0. 077 0. 259
4 ~ 6 B{RE Humidity, Apr.~June 0.111 0. 249 0.094 0.323
7 ~9 Hi#EE Humidity, July~Sep. 0. 068 0.185 0.120 0.316
12~ 3 A{EE Humidity, Dec.~Mar. 0.213 * 0,380 0. 086 0.138
& P F £ Maximum depth of snow cover 0.273 * 0,450 0. 084 0. 237
# = # [ Duration of continuous snow cover 0.166 0.277 0.142 * 0.388
#H B  H Correlation ratio ' 0. 804 0. 691
2% 5 # Contributory rate 53.8% 46.2%
Sty a7 Y x a7
Mean scores Mean scores
Z¥—T F Wk Cryptomeria japonica-Fagus crenata 0. 403 0.014
forest
v N—7 6k Thujopsis dolabrata var. hondai- —0.175 0.153
Fagus crenata forest

T H <Y —  Pinus densiflora-deciduous broad- —0.129 —0.114
FEIELIEMK leaved forest

* D BENTAIT D EE LTS D, Value contributes moderately to discrimination.
wk o wRNc L L IFE L TWA D, Value contributes especially to discrimination.

ELTW20E, IEEHFOIKIBNECAHRDHHELI 2 EEEBRLTOEEDTHA Do
SRR %1%%mﬁ@G?uT&%HH%m&c6&£ﬁﬁmé<,%ﬁ%®%ﬁ@%mﬁa,z
F—TF KD MO 2 HERIC IS DTV EERT o UL, 2F—7 FHASEEICER & 0 » T
b, ERICWE 5 LUTOECADT —2 3215, COXIBECATRLTUSEMNE RV,
B2HBISBIREALREBERERLAIL, BROLCARETS T ROEMK, BROECAHIEES
A FADEMBREV T1bL, =T FHRRBEHOBRICEL, 77~y —ERELEIES kSR
BLTHETEITEs. 2 LT, FHEAMOE 2 WS hEATH 20T, BREIOKER, v/ y—
TIWET H =y —FHREERMWE BT 2 RERBERTH 2 L0 Lt b,

REAF—7FHIE, F2RATRPENSERNERL, BLESEbADEELLE, QOB E
CATRT A=Y —BELEEBKRLOAH, EBRTReN—TFRIOFFIENS T EITE D,
BERE B 1HHRSZ0°, bbb KAPATEKRREMS A F R THROBNECANT I AT
EOREVDT, AF—TFHICERENS C LB BH, BROF— 23 BOOTHESVLZE, L
PL, 10°LLDLCAETAFATHEDT, KORAEAMAIRREAF—7 FHRICEHES TN LS
ThHbo bo L bMERRMRBEZNEZERELREL, PFOEELRIVZD,

2RI 15° A LD ECAhwA FRADMMEITAE L, BEEBLLLAOBEERZ e N —7F
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T~SFFIE
03 Precipitation
03 1 July ~ Sept.
R & mE e W
Altitude Index of warmth

BRRE 02]
Accumulated coldness
01 st component

. 2nd component

o1
00y P4~eﬂm§
recipitation
ol Apr.~ June 00
-01
00 =01
-02| )
-0 -0 -02l
T 3 5 7 8 60 60 65 70 75 80 0 0 5 10 15 250 20 300 350 400 750 450 500 550 600
S o4 b8 B % o 07 80 b P W e oS58 s
5 T 300 350 400
(x100m) (°) (°) ) £ (”T‘m)SOO 550 600
12~3RIER
02t Humidity BORAE
Dec.~ Mar, lv}a)umum depth BEBWE
. of  snow —cover Duration of continuons
) 7~ QEI;EE snow - cover
4~6 FliRR o} Humidity o1 01
op  Humidity Juty~ Sept. o1
Apr. ~June
00 00
00}
-01 -01
-01 01
01 45 45 50 55 55 55 60 65 45 45 50 55 60 50 50 100 150 200 o 40 40 80 100 120 140
T R N [T Iy oSS 8ol [ S T S [V T T SR SR Y
T 50 55 TF 60 65 L £ 5 S5 60 F 100 150 200 300 F 80 100 120 140 L
(%) (%) (%) (cm) ®)

Fig. 1 RERAHTIY—DRa7 (GIEREET 3 FRHHEER)

Scores of each item and category (Three forest vegetation

types including conifer)
MICE s TRFITH DT EARTEW®T Bo TNREALTH Y —HMERERKICLE > TERIEND T LETH
B, EBEOF — 2P AlEBNATR, E20° DECHETAFRT, FHOTH Y —EELE
BRICERIO L > Th 25, B 1HAERS EEZADLEDLE, 10°LUTFTREZNEBER &Y Ll
VWEVZE D,

4~ 6ATE $1, F2UIRS L - L lAERET, EHELHEVRELETRE
Vo FRHEEERLNINDT, bEVEENERTELOIIICEZS, LL, KEEICE Table 1
T LT, AF—TFREROENE C B, {0 2 MAIDILNE T AICHE LTS o TIIZED
MAEOR &S 0EOEEDSS bbb s, &&ETHRND LD KEIMAFCREORALR, BETHD
NEHoTHAIo

T~9ATHE % 1B 550 mm DIFAwA F 2, HEST7 2L COMTREL, TORE
LIEBICKRE D, S 600mm DL AHDERKRT, EOMDEZNE LR AF—7 FHITEL T
B LEFRT. = LCEHEEEREGE LHBRAPERTHEDT, AF—T Mo 2 AR L 2¥
M oh- EbEETERTH S,

B2 HRIRAZENEE T - 2 0 LicE R e 7, WHEBGEEDRE (@i, 500 mm LLERZY
EEIII, THY —HELERROFNE S —T FRIDPPEMICGHEL TN ELITH L. COMH
MRE 1A HH PN TG (T Y —RERERKD 2 27 REN—TFHROZ 3T LD EHR
E1AVY-9M

4~ 6 BRE 21 HMESE 0% EHICEEL, ENUTHT IR, LEd<A4FATHE, 18
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bEAF—T KL, BOBEOHNECARRBEELND C &I D,

5 2 HBIERS B 88 1 RBIRSFEE,. 50% ZHICENRKE - TV B, FFREHEE-TO5,
Zhid, BEXEVEEeN—TFHRIEBEREN) CEERT, COZEFE1HBIRS P SHNZ 5,

T~9ABE £1HUMNRSHEEBFRED/NEL, ThEEEBETEBOVEOITH B4, 66% UL
(AF—TFHDOF —2F 12U RE) 2RIE, PROXF—TIFRIEEDEOLHSEL T B L
ITHbBo

o5 2 HIBIBANE 65% BLEASTA 5 RT, EA—T FHRED T A7 Y — BRI O HHERE 5
Cricts B, ALTFRBBILERERSTH - & D LBk 5T £ 7500,

12~ 3 RiBE % 1HBIRASE, 46% LIT & 60% LIERT 7 ATHES & QIKARZ0DS, 50% Tkt
AF—=TFHROT — 23180, L - TROBEREOH D, AF—7FHRICEL T 3 LRI <&
THHDo0

B2 KBS, 45% UTHPPRENTA T RADMART D, ZOEPRBAERB. THEREL
HRIE D D 46% UTHT 7 ADEDOREVWC EEME-T, HEVLO BT L AE L —TFH
KO T Hh =y —ERELEROT BRI EERT,

BFEE P 1HARSE 100cm DTid<A + 2T, chblER7TIREBDAET S, & <IT 200
~300cm DA T IY —BREBEERT . TRFEHEREIPBOAEOOT, BEERERENZ B,
TROBRAF—TF#iE, 100cm PTOECAICRBIHLNEND T EIKE B, CHREIMG T,
BORRREEETHN— LTV B EEERT S, L LEBEZVEBIOEN TS, FHEPOH
FE300cm HFETOCETH T, TNULORFHHICIAHELTORODOT, BLARFEELZ
s B A

B2 HBIRS SARBICB O TREBS R EMOUKE {, cN—TFHRRTH <y —EREEERKE L
BIhd, PPEZICHETEVA5. LhL, WHERKEZIZEARS JdEh.

WEHE F 1 HARSBERO XS TH 505, 40BLITE 140 AL EABR ARG HEASE O EEE
BNE . THRIBEHBHOE L BAF—7 FHRICERLC EE2EBWKT 25, AF—TFHROF — 213
100 HEIRICIZ 7SN T, 7h <y —EERERKB e ~— 7 F I O BEHMOE N E 2 AIBELTH
56&%E%b1m55®f&650@béx¥—7%%ﬁ&31@,1@HQL®tC6@Eﬁk%m
LD, PA-THREDEZETELIECHIE, BORARIKEL >TOB L EARLTN S,

B2RNT 40 BUT (EN—TFHHOF — 231280 TH3) 2BFE, 100 ALITFH< 4
A, WEBT 72T, B1HMES» S A e~ —7 FHRRBREHEOBN AR GBELT ey —
LR IL 100 ARIFO & CHABL TS T EICl B0

ST, BUBICB~c &S, 407 —2 DHIMET BhHBRa7R], EEREEORG Ly 7=
V=DZ2aTDEEHTRINEGDY, CORDOEHBIRDOMHB2 DTHZDT, HEES 1k, Wil
W2 LT BTHEK, TnoOBARRERT T EMNTE 3,

Fig. 2B chaRLcbDThH%. cie s b e, 3OOMEMIEZNENNIE - THAL, HiEh
Ho X ORBITE 30 TIMbbAF—TFHid, F&UTE 1 HMRS OMAETLNCE 1, 48R,
EN—TFHREES UTR2RIUC, 7~y —BELERMRREE LTE 3RBICAH LTS & s
Hpbo LLRKRAF—TFHRIBMD 2D LTRBATN S, 18, ChoOEN CEEMAE) ERICKE
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* AX -7 T Cryptomeria japonica -Fagus crenata Forest

° LN-TTH Thujopsis dolabrata var.” hondai - Fagus crenata forest
x TNV -BRILEM IR Pinus densiflora-deciduous broad -leaved forest
+Z2
° :o ro3
°
° ® ° ° .
000 : 009 Fo2
o Ll °
8 o P & .
° o® Lo .
° ° [} . -
o .
o o, )4 L]
-Z1 e — 2a— of 8 y +Z1
-03 -0.2 -ot 0.1 * 0.3 - ° . 06
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x’*& x > ‘_0.1
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-
. 2 e X
Ol -0 « -02
%
x
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Fig. 2 2 a7 0@ ($EE/ME ST 3 HibkiEAT)
Distribution of scores (Three forest vegetation
types including conifer).

#ME L7cs, Table 31CR LIcP2 2 7 £ M E§ 3METH 20 T LTHAOF — 41, CNBOE
DETOEESD - &EBFEVEERICET LI NS,

OIS UTHR UL R, OMARE UTHEs THRISh Y Y T — 2 OFHRE, A¥F—
THHTIR2.2% LE b TR, MOBAMBRD S BBRENSE LK, eN—TFH039.8%,
T A ey —HERIERRDS 9.5% EXPE . FHARTIRT.6% &5, BRAIKIDT — 2 AZRILO
B A PE S BB B TRAT LICER TR, e/N—T7 F 5. 9B ER0/NE N, RAF—T F4K6.5%,
T H vy —HIEIRIEMIK 16. 2%, TR T 10.5% TH -7t TOBRLLAT, HELIC X ZH5]
FERTSNTNE T E bbb '

O MEOXD IHER 3 EE AT 3 DOMARE, CCTEDHPI0ERIKED, b L HHT

BT Ebirote £ LTREREBMICE ST iZd 0, EREOH O A0 SEMS O THR
BUEFr L0, £LOERERERBHICE DS BB X ZHENEICXD, DEDELCHERL S
NkbDEET B0 7L, EREROBIICEKIEBRREZHROTS, L AR EENE (REIM
bR, MHERD, IHALBBI LV SBE K ORBEEROB Y, 1HEOELILD, AB»S
HNTO2E0 S ABNEEREITIEIN TV S EEZRTNRL S,

DE, FTOBRL o 3 OOHMATOEERICH T 2 JURDMEFEd &L, AF, v/, Th=
YV IHBORBRNBEIEEEZER TH D, bbAA, FERICHT 2EDMLFIR, S FTHHNL DT
H-T, ThESAOHEELOBAEZEBELCANBHNERESBOL, T CTHREINHFTY —
PIADEBEO © EIEo0TR, MbVS CEBTERODT, ThbbREYTeORERIMTOSREICH
THERNEE NS DIREHATH 5. L L, HANBEETCOBREINICERTEERTTH S,

Z¥ EFRZ700m PEDECAZEIL. CNARBZ O HBEAMEILBCED, AL
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RBCERECEEDHLHDERDND, & KAHORAICEBABNL EEERLTOEHDTHS
Do

BEPROERICEMEOTALZH, e iBETREV. BEENE 65° PLENEE LV, BREBPA -
TEHD LD THBMNEFETREL, ERICEMBOEABERL S, BEAOKBOROOEIHED
BRSNS ELTEN . ZORH (BEEE 10°) ZEABREIFNOL I TH 5.

BOMEEZOEBEL, 7T~9 BWEMNS0mm PTOEZARBHEIE. £LT, NRBEHDT
FBEREETH Do BOMBEZVHBIVEBbN DA, FiLHG TR—BICEORNDIL, HLTR
NBEEICEETH N —INTOBEDT, HFDERIL,

BECOVTE, BERNCEEOCORDPZ - TRHITE B, 2¥RLEhokI ST THNE, Eh
BEOBOORFEHROOPSE LNV, L LAD BERESVEMNEL, BRI ZLCAHICEBHESE
Vo BEZOLLKADHBEDHITPT VI LERLTVEHDTHS S0

B LA FAL <, 100cm BTOSEHEICGES K0, CRIIH;TREORMSOY
{, CNERBETH-TVED LT, BOMOZNECATRERFETH 2, L LESHTICRITH L
TORVOT, BREFEBILEEREELITFAETH . BEHMSPLIBODEVENLL, TobEL
FTELANERENZ B, G BEMSHEEESORBROOTH D, AFREFE» S EEICH
BUERRTHL L LT D,

b EERSGFOVEBEIOLIT, PRVOENELEZALESHLTNEDT, LEDESHICHE
DIRAEZBCEEFLTONBEITH B0

BEHOERICESEET - L bHELTED, BEEHTH (SLDECATHHHLTINS. L
L, XOGRERE (BEEETIS) 2HILECARRETH L. 705, BEBIEKETHL
BB, BEESEOLCAE LTI EIIES,

BOMRENIET EBRILO, LOMEALRTOITHELTO 2, BEOROREGKO VDR, B
HEDEMBPIRND ST, BEPHAEREE U THOLUTOEBRONENVZ X D,

BEICONVTR, BRZNEEEREVEITH S, FOBEZSVEBEL TS, b bRl
WG TR, SHFBCHINACEREE, Y0R8 E 50 2 EFRORVHRERTT D, BEORENS
WOTHEMEND T LD, SRALDBEOIPEECAL, MOFERITNITHE LV S0

BoBESEBICEENTBIODOLZAI M, FAMAITRERELE-THLLEENFGODT,
mo%bbk@mﬁmmmot§@&ﬁbnéoﬁﬁ&@%ib%@?é&cédﬁﬁ@&ﬁﬁﬁéo

BBRT A VICEANEELEDROD, BFVEVDEFEALITH 2. ERICH AT DHAHT
LEEWRITHEAET EHBHENCREBRBGOBREODSIZNE ALV, UL URSHMOENDIZ—
MhEHORLIT, THIFEE? ORI HEEEERS 2 b0 L EDN S,

RO T e NFRE R BV HEOBRIC OV TR L, 8 FYv SRR T O EEEM T ICAER
FTEELT DU LTV DD, FICRAREH LB EAE-H LT 5,

TATY EEIDONTII00m B EICiRATE LD, T TReNID D ULEEFDNEZAHIC
WMIETE 20 CNIIBZ S TEEAHOBEN L CAILOHEBTE L EEBRLTVEHDTES 0 b
B2 AMEDRIEN X I DFETH B o ‘

%ﬁ%®ﬁﬁm%wfﬁi<,ﬁ%ﬁﬁ@ﬂfﬂiﬁ%ibmoCnmﬁﬁ%%ﬁmknnwﬁéib
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Table 4. FEERER 77" —RKIEF— 2% (2)
Reactionary number of each item and category (Three
forest vegetation types of Fagaceae)

I X+ 7K - ]
. 7+ W | Quercus 5* 771 7[?‘ & =
2 W W B |#73Y—| Fagus crenata | mongolica var. _g e”tc“s serraa
forest grosseserrvata asianea Total
Ttem of Categor forest crenata forest
factors BV F 2B AR 7 2B AR 7 A BAE |7 B BAK
No. of |Percen- [No. of [Percen- No. of |[Percen-|[No. of |Percen-
data tage| data tage| data tage| data tage
. 1~ 2 3 1.3 28 17.3 89| 43.6 120 20.2
= = 3~ 4 20 8.8 33 20. 4 81 39.7 134 22.6
(X100m) 5~ 6 58 | 25.6 36| 22.2 32| 157 126 | 21.2
. 7~ 8 78 |  34.4 46| 28.4 2 1.0 126 | 21.2
Altitude 9~10 42| 18.5 18] 111 — — 60 | 10.1
1< 26 11.5 1 0.6 — — 27 4.6
L . 55> 63| 27.8 9 5.6 — — 72 12.1
i & 1 M| ss~e0 44 19. 4 12 7.4 1 0.5 57 9.6
&) 60~65 49| 21.6 18] 11.1 8 3.9 751 12.6
Index of 65~70 32 14.1 43| 26.5 10 4.9 85 14.3
warmth | 70~75 25 11.0 37| 22.8 28 13.7 90 15.2
75< 14 6.2 43| 26.5 157 77.0 214 | 36.1
0~ 5 10 4.4 32 19.8 130 | 63.7 172 29.0
L %ECS% B 5~10 . 43 18.9 73|  45.1 65| 31.9 181 30.5
10~15 79 | 34.8 41 25.3 6 2.9 126 | 21.2
Accumulated 15~20 58 25.6 11 6.8 3 1.5 72 12.1
coldness 20 37 16.3 5 3.1 — — 42 7.1
= | 250> 4 1.8 21 13.0 26 12.7 51 8.6
4~ grfmgﬁ ' | 2502300 41| 181 631 38.9 32| 15.7 136 | 22.9
300~350 60| 26.4 47| 29.0 67| 32.8 174 | 29.3
Precipitation, | 350~400 74| 32,6 22 13.6 48| 23.5 144 | 24.3
Apr.~June 400< 48| 21,1 9 5.6 31 15.2 88 14.8
| 450> 7 3.1 27 16.7 53| 26.0 87 14.7
7 "’é’nﬁmgﬁ | 450500 32| 141 51 315 34| 16,7 117 | 19.7
500~550 46| 20.3 51 31.5 37 18.1 134 | 22.6
Precipitation, | 550~600 33 14.5 14 8.6 31 15.2 78 13.2
July~Sep. 600 109 | 48.0 19 11.7 49| 24.0 177 | 29.8
y~Sep
4~6H B E | 45> 27 11.9 31 19.1 321 15.7 90 15.2
(%) 45~50 119 | 52.4 80| 49.4 108 52.9 307 | 51.8
Humidity, 50~55 69| 30.4 39| 24.1 61 29.9 169 | 28.5
Apr.~June 55< 12 5.3 12 7.4 3 1.5 27 4.6
7~9H W E | 55> 17 7.5 25 15. 4 14 6.9 56 9.4
(%) 55~60 87| 38.3 57| 35.2 74| 36.3 218 36.8
Humidity, 60~65 110 | 48.5 67 41. 4 99 | 48.5 276 | 46.5
uly~Sep. 65 13 5.7 13 8.0 17 8.3 43 7.3
y~Sep
N 45> 3 1.3 8 4.9 25 12.3 36 6.1
12~3 5)@ B 4550 19 8.4 30| 18.5 51 250 100| 16.9
- (.f. ) 50~55 99| 43.6 71| 43.8 66 | 32,4 236 | 39.8
Dumril\l/[y’ 55~-60 58| 25.6 40| 24,7 45 22.1 143 | 24.1
ec.~Mar. 60< 48| 211 13 8.0 17 8.3 78 | 13.2
. . . 50> 7 3.1 11 6.8 54 26.5 72 12.1
w (#Ecrjﬁ Z | 50100 23 10. 1 43| 25,9 71 34.8 136 | 22,9
. 100~150 27 11.9 36| 22.2 36 17.6 99 16.7
Nflammum depth | 15, 500 49| 21.6 39| 24.1 25| 12.3 113] 191
o snow Cover | oo 121 | 53.6 34| 21.0 18 8.8 173 | 29.2
B oE OB M 60> 5 2.2 10 6.2 49 24.0 64 10.8
[4=D) 60~100 13 5.7 29| 17,9 65| 31.9 107 | 18.0
Duration of 100~120 35 15. 4 48 29.6 50 24,5 133 22,4
continuous 120~140 72| 317 52| 32.1 36 17.6 160 | 27.0
sSnow cover 140< 102 | 44.9 23 14.2 4 2.0 129 | 21.8
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Table 5. K & 7 v R &
Cross table of frequency (Three forest
B =) H E & ¥ BEEE 4~6 HWNE 7~9 A&
X1 2 3 A4 X5 -
. Accumulated | Precipitation, | Precipitation,
Altitude Index of warmth | coldness Apr.~June July~Sep.
.123456123456123451234512345
1120 0 0 1111197930 0 0 011232382216 |28 26 2215 29
2 134 0 3 6173177536615 0 01|17 27 42 30 18 | 22 22 33 17 40
x 3 126 3 53029 28 31|26 4547 8 O 9 25 38 37 17 | 18 24 29 18 37
1ig4 126 21 33 26 18 19 9 339 40 30 14 | 10 29 34 30 23 | 16 25 28 12 45
5 60 2911 910 1 O 0 121 21 17 316 11 21 9 314 12 12 19
6 27119 5 3 0 0 0| O O 31311} O 711 4 5| 0 610 4 7
1 72 0 0 62640| 8 9202015| 911 16 10 26
2 57 0 31834 2| 614 81415 71012 7 21
X3 75 1125111 0 5 14 18 28 10 7 918 12 29
24 85 73 40 1 O 6 34 27 12 6|10 28 26 3 18
5 90 1861 11 0 0|11 232920 7|1327 16 13 21
6 214 1 46 68 0 O 0| 15 42 72 50 35 | 41 32 46 33 62
1 172 11 31 57 43 30| 41 38 34 21 38
2 181 19 49 59 36 18 | 21 48 35 24 53
X33 126 8 34 32 33 19| 10 17 35 19 45
4 72 7 17 14 23 11 9 92011 23
5 42 6 512 910 6 510 818
1 51 44 6 1 0 O
2 136 16 64 48 7 1
X4|3 174 21 26 63 39 25
4 144 514 11 30 84
5 88 1 711 267
1 87
2 117
Xs|3 134
4 78
5 177
1
2
Xs 3
4
1
2
Xy 3
4
1
2
Xs|3
4
S
1
2
X3
4
5
1
2
X103
4
S
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(7 F ™3 H & A
vegetation types of Fagaceae)
s~eAEE | 7~9fEE | ~ofBE | R oE R T | BE MM
Xe Xy Xs 0 b X 10
Humidity, Humidity, Humidity, Maximum depth uration of
Apr.~June July~Sep. ‘Dec.~Mar. of snow cover continuous
Snow cover
1 2 3 4 1 2 3 4 1 2 3 4 5 1 2 8 4 5 1 2 3 4 5
6 49 52 13 2 33 65 20 9 29 47 29 6|28 46 26 13 7|28 42 36 17 2
22 61 44 7 9 45 63 17 7 22 59 33 13|16 35 26 31 26|15 28 33 45 13
17 70 34 5112 47 64 3|13 17 51 24 2120 21 20 27 38|18 17 26 43 22
29 71 24 2|20 54 49 3 5 23 46 33 19 8 24 17 29 48 6 19 24 35 42
10 37 13 © 8 25 27 O 1 6 23 14 16| 0 7 5 9 39 2 1 9 13 35
6 19 2 0 5 14 8 0 1 3 10 10 3 0 3 5 4 15 0O 0 5 7 15
13 38 17 4 5 24 39 4 4 18 20 12 18 1 14 10 9 38 3 7 12 14 36
7 29 18 3 7 25 22 3 1 8 25 18 5 1 11 8 12 25 1 3 14 16 23
8 47 18 2110 24 40 1 7 6 33 17 12 5 11 12 24 23 4 8 16 25 22
14 38 22 11 9 32 33 11 3 12 39 21 10 5 21 18 17 - 24 4 15 21 833 12
16 42 27 5|11 32 41 6 7 14 39 24 6 9 283 21 14 23 9 19 26 18 18
32 113 67 2114 81 101 18|14 42 80 51 27|51 56 30 37 40|43 55 44 54 18
18 84 61 9 3 56 92 21|21 43 72 29 7159 55 21 16 21|52 55 35 27 3
28 96 47 10|20 69 55 17 7 24 77 52 21|12 42 43 40 44 9 33 55 51 33
19 66 35 6|17 43 64 2 4 9 55 34 24 1 16 23 33 53 1 11 22 52 40
13 42 16 1112 36 23 1 3 10 24 22 13| 0 14 4 20 34 2 4 11 22 33
12 19 10 1 4 14 8 2 1 14 8 6 13 0o 9 8 4 21 0O 4 10 8 20
21 22 7 1 7 22 19 3110 25 10 6 O 1 36 5 8 1 3 25 15 8 O
40 44 41 11|32 43 45 16 3 18 46 46 23 6 24 42 40 24 5 18 41 54 18
13108 44 9 4 76 78 16 8 24 89 39 14|29 34 24 30 57|24 28 40 43 .39
9 82 48 5 8 49 81 6 4 21 71 24 24118 37 14 22 53|13 31 27 28 45
7 51 29 1|5 28 53 2111 12 20 28 17118 5 14 13 38} 19 5 10 27 27
28 41 17 1111 39 32 5|18 41 15 13 0|27 45 8 5 2|26 3 19 6 0
25 56 27 9118 35 50 14 8 32 48 25 4122 34 31 18 12|19 29 36 23 10
25 67 31 11|18 58 43 15|10 20 58 25 21 |20 26 27 34 27|18 16 35 41 24
2 45 31 0 2 25 45 6 0 3 45 21 9 1 17 4 20 36 0 5 10 26 27
10 98 63 6 7 61 106 3 0 4 70 59 44 2 14 29 36 96 1 11 33 64 68
90 49 37 2 2 8 31 18 19 14 9 34 14 13 20 5 28 21 24 12
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Table 6. IFOHER(2) (7 FH D 3 HmMAkiEART)

Result of analysis (Three forest vegetation types of Fagaceae)

%1 Bk NS
) N . The 1st component | The 2nd component
EREH E R AR ) | Y | <370 | EEEER
VItern of fact’ors or forest Yegetation type ll?/an/ge/ Egggz}.ﬁon Ili/an/ge/ rfgggllalttion
. ) of scores | coefficient | of scores | coefficient
B & Altitude 0. 291 * 0,335 0.161 0. 259
B B 5 ¥ Index of warmth 0. 288 0. 254 0.114 0.143
B # £ E Accumulated coldness 0.138 0.113 0.113 0.137
4~6 H Tﬁ% Precipitation, Apr.~June 0.121 0.138 0. 056 0.079
7~ 9 AF{E Precipitation, July~Sep. 0. 095 0.127 0.120 0.233
4~ 6 AiEE Humidity, Apr.~June 0.156 0.165 0.157 0. 140
7 ~9 A#EE Humidity, July~Sep. 0.175 0.146 | ~ 0.113 . 0.108
12~ 3 A{EE Humidity, Dec.~Mar. 0.181 0.196. | 0. 098 0.125
& B ¥ =T/ Maximum depth of snow cover 0.083 0.109 0.052 0.074
B B #8 B Duration of continuous snow cover 0. 241 0. 245 0.135 0.171
# B b Correlation ratio 0.683 . 0. 245
g2 K 2 Contributory rate 73. 6% 26.4%
H R a7 EHRaT
Mean scores Mean scores
7 +  #k Fagus crenata forest 0.284 —0.032
I X+ F K Quercus mongolica var. 0. 007 0.082
grosseserrata forest )
a4 5 —7 VK Quercus servata—Castanea crenata —0.322 —0.030
forest

*  MRNC L D EE LTI A, Value contributes moderately to discrimination.

S&ic Fig. 3ickb, FBERNCA 3 TERTF LTS 50

EE F1HRSE 400m HFavAF 2, 500m DERTFATR &Y LicEMb b, T1UD
Bads—r VHRISERI, FTrRidEic, X 3 RBPRIAHE LPT VT EERT

% 2 WRIAME 1,100 m BLEAsiZIZ 0 ThBH, 700m LLEHTF 2, 600m RITFH<AFRTH
Zo THETF 77 UMDBIBEHICAH Lo L s, I XFFHEPPENE AR A LPTN
CEFETFT. L L, 1,100m L ETRER T FHICERMENS C it
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BERYE £ 1HBESIRAERBIERE AL, [ESENREBENSV. §ihb, REOH
WETAHRAFI—7 IRRBYRTL, TIRBERICEL, X7 7HEEO PREEVD CEicis
%o

B2 HBIERE 65° LITH<= 4+ 2, PENTT AT, 23+ 7—7 VHKEPPERTHI LONZRD
CiciE A%, RABEAEGEE L KBRS L ONS K BEVEELREDLAL. '

BERE 10°DER77 27T, KOBEKSTIFRBBELTNECEARLTN S, 10° UTRIEE
EFICHAIL, BIOXTLNECARFT7—7 VHRIKRIT, I XFI7HBZORMEVD &
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Fig. 3 KRERAHF Y —Dxa7 (758 3 HIELER)
Scores of each item and category (Three forest
vegetation types of Fagaceae)
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Analysis on the Relation between Natural Distribution of Principal
Tree Species and Climatic Elements by Quantification

——Some Specics in Tohoku District—

Chusaburo Kojma®

Summary

The relation between natural distribution of some tree species and climatic elements in
Tohoku district is described by discriminant analysis of quantification (Dr. Havasar's method).

Data of natural distribution of species are derived from vegetation maps of each prefecture,
published by the Cultural Agency (Ministry of Education). 171 points of three forest vegeta-
tion types including conifer and 572 points of three forest vegetation types of Fagaceae are
picked up from those maps, and those two groups are analyzed separately.

Forest vegetation types studied are as follows :

1) Cryptomeria japonica-Fagus crenata forest

2) Thujopsis dolabrata var. hondai-Fagus crenata forest

3) Pinus densiflora-deciduous broad-leaved forest

4) Fagus crenata forest

5)  Quercus mongolica var. grosseserrvata forest

6) Quercus serrvata-Castanea crenata forest

Data of climatic elements are presumed from climatic maps made by the reporter, and
those elements are as follows :

1) Index of warmth

2) Accumulated coldness (sum of absolute value of negative monthly mean temperature)

3) Precipitation, Apr.~June

Received July 31, 1974
(1) Yamagata Sub-Branch Station, Tohoku Branch Station.
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4) Precipitation, July~Sep.

5) Humidity, Apr.~June

6) Humidity, July~Sep.

7) Humidity, Dec.~Mar.

8) Maximum depth of snow cover

9) Duration of continuous snow cover

Of these elements, index of warmth and accumulated coldness are value of each computed
from monthly mean temperature at sea 1evél and altitude, but the others are based on data
of level places.

It is possible that altitude has an effect on wind velocity, precipitation, snow cover and
others, besides temperature, so altitude is broken down into elements.

These elements are divided into some categories.

Qutline of analytical results is as follows :

1. Three vegetation types including conifer

Table 1 shows reactionary number of each item and category at every forest vegetation
type and total, and Table 2 shows the cross table of frequency. The analysis is calculated
from these tables, and the summary of analytical result is shown in Table 3.

Elements of the 1st component which contribute especially or slightly to discrimination
are summer precipitation, maximum depth of snow cover, winter humidity and altitude, and
those of the 2nd component are index of Warmth, altitude, accumulated coldness and duration
of continuous snow cover. )

On mean scores of each forest vegetation type, the value of Cryptomeria japonica—Fagus
crenata forest is plus and those of the others are minus in the 1st component, and the value
of Thujopsis dolabrata var. hondai-Fagus crenata forest is plus and that of Pinus densiflora-de-
ciduous broad-leaved forest is minus, but that of Cryptomeria japonica-Fagus crenata forest is
nearly a zero in the 2nd component.

From these data, it is seen that the 1lst component discriminates mainly Cryptomeria japo-
nica-Fagus crenata forest from the others, and the 2nd component discriminates mainly 7/u-
jopsis dolabrata var. hondai-Fagus crenata forest from Pinus densiflora-deciduous broad-leaved
forest. »

Scores of each item and category are shown in Fig. 1, and synthesized scores of each
data by which we can estimate the forest vegetation type are given as the sum of scores of
each item and category, for every component.

Fig. 2 shows the distribution of scores for sample data. In this figure, Z; is the 1st com-
ponent and Z; is the 2nd component, and it is seen that scores of each forest vegetation type
gather together respectively. That is scores of Cryptomeria japonica-Fagus crenata forest dis-
tribute near the axis Z; in the Ist and 4th quadrants, those of Thujopsis dolabrata var. hondai-
Fagus crenata forest distribute mainly in the 2nd quadrant, and those of Pinus densiflora-
deciduous broad-leaved forest distribute mainly in the 3 rd quadrant. The error of discrimina-
tion is merely 7.6%.

The climatic environmental adaptations of Cryptomeria japonica, Thujopsis dolabrata var.
hondai and Pinus densiflora may be estimated from these distributions of each forest vegeta-
tion type. '

2. Three forest vegetation types of Fagaceae
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Table 4 and 5 show reactionary number of each item and category and the cross table,
and Table 6 shows the summary of analytical result.

The element which contributes moderately to discrimination is only altitude in the Ist
component, and none in the 2nd component. The contributory rate of the latter component
is limited.

On mean scores of the lst component, the value of Fagus crenata forest is plus, that of
Quercus serrata-Castanea crenata forest is minus, and that of Quercus mongolica var. grosseservata
forest is nearly a zero. But on scores of the 2nd component, there is no difference between
values of these three types. Therefore these forest vegetation types can be discriminated
mainly by Ist component. .

Scores of each item and category are shown in Fig. 3, and Fig. 4 shows irregular and
mixed distribution of scores for sample data. The error of discrimination is as high as 22.1
%, and this value is nearly threefold larger than that of the above conifer forests, because
trees in these broad-leaved forest vegetation types are of the same family.

These date may prove that other environmental factors have influenced the distribution
of these forest vegetation types, although the climatic environmental adaptations of Fagus
crenata, Quercus mongolica var. grosseserrata and Quercus serrata may be estimated to a certain

extent.





