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Analyses of Factors Having Caused Heavy Glaze Damages
on the Manmade Forests in the Tokyo University Forests
in Chichibu in the Late February, 1989
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Fig. 1. Area of manmade forests damaged by glaze in the Tokyo University Forests in Chichibu.
B, damaged area; %, meteorological observatory.
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Fig. 2. Temperature change at Namesawa and Tsundashitouge from the 23 rd. to the 27 th. in
February, 1989.

—QO—, Namesawa (1,150 m a.s.l.); —@—, Tsundashitouge (1,650 m a.s.L.);

ture (°C): Namesawa < Tsundashitouge; Namesawa < 0°C; Tsundashito

tempera-
=0°C.

(% 1,650 m) @ 2 A 23 H~27 HOKEOHBEER L1z (0-2),
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EHEDS 0°C LAETHIRY 0°C LIT OB 24 HAFRT 9 Bih S IEF B8 L U025 HIESFH S 26
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FRLTVWBZEDS, [BOWENSE UFRRBBELESEO LIKBISTHA LD EEZ
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(& 970 m) @ 3FHRAMISIC>VWTA 3 L (K-3), WTFhoHiTd 23 Hh 5 256 BihiF T
gk L TRREZILELTVWS, 28HE 24 HRVWFROMAE TS 1~4 mm ObTHBERT
HoteDiTR LT, FKEREFB® 25 H (HRFRIIK) &, 2 HOHEKRBKEIcH 3 45
~53 mm O H - 7= T Eibh B,

1.3 B/kEOERIAHER
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BOBRWHERE 4 5 & (K-4), 25 B4H110 B» 5 26 BAH1 5 B ORIkt ic 2B OMRNR
BH->1cTEWBbhd, £, COKBNE2RIHOFIEOEI L BHEEL>T0WET Eh
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Fig. 3. Daily amount of precipitation at Futase, Tochimoto and Mameyaki on February, 1989.
[ Futase (570 m a.s.l.); &= Tochimoto (770 m a.s.l); ZZ, Mameyaki (970 m a.s.l.).

5, COMPBESEORIKEEOBEZEEREEZ S5, BB, [BOSERAE U 25 HEFD S
26 B4 0 B OB DA ORERE L 345 mm TH - 7o,
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MANDORIKDOHE R, KL -BIESEREZHEL, BBRICMOIWKOMEAERL D EE
ZAoNTVEY, E0Y/sEZz0RELMNMENE I EBRISNTVS,

2 H 25 B~26 QOHAICH T 3 1 BN 0 ORISR ZR L1 (F-1), 256 A
Hij O B SA-HT 8 B & CTIIBETH - 7cd%, R 8 Keh SR 7 e & T:Elligehy i< JE0E 2 m RijEk
DRV ULEROBRIEHMEh TV S, 0%, 26 H 0B THEIREE,SEE < 25, 26 B 0HHh
SHURBMSK X5, 4613 BLIERGDIIRERD ST U TV 5, £, i 9 b SF%
ABORICEE 10 m 28T HVEANSSBRIS 0, BHATHFE 9L S 10 BroRic i3BRERA
JEuE 15.2 m BRI TW 5,

15 &

PlLEDFERM S, 25 BIEF 5 26 HARIICH 1T THEEMSE L, RKOBRHE LT LERIK
RicH-tco ZINBROBMSDH O, BSHIOMMEOSMARICEKL T, ZOREIK X 5H#E,
A TZOEKICEEAEE. SILFEICE U, ([EERRESEHE L /7o D iOKkoRR»EN, &5
I 10m 2B BOEASREEEE BRI LLbDEEI NS, 108, 26,27 HiliHO#
ERFKH OB OBE D SRKEREESE E FKEHESEIERE B LTV T EMHSH»
I »t, Lichi-T, SEIMRKOE] U ESiEiE 900~1,450 m O TH -~ - EHEES
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Fig. 4. Hourly amount of precipitation at Futase, Tochimoto and Mameyaki from the 25 th. to the
26 th. in February, 1989.
Each symbol is the same as that in Fig. 3.
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2.1 FREEHIOHER

ATEHOBERS S v 2z ¥, b/ &, “EMEDOM, 4735, FoelE 3
B AENEREORBEICREL

WEDORAER 900~1,450 m OEEHICR SN TEY, OESBICNET 3 423 &/
(548.3 ha) ® A L&k 128 /NI (232.2 ha) ITfi] & b OEENBFELE U 1, RO EmRE
ENHEERIRER2 IR E B Th » 1o BB, WERREIS/NEOSIIARBITKT 2 HEALK
OESIT/NIEREEE - EORME L TR, FRD SHERREL, HEORE L /NHE
DK 10% 14725 23.6 ha ThH - 12, MEEANTIE, 752V PROIFEREIKRE L, RO
TRA¥, ZEMBOIETS - oo 7B, MRERICH T 2HERROLRIIH 5=V 4 0.1%, R
FH5.0%, “HEMKH87%, b/ F¥0503% Thh, “HEWENS S < VI ZIZICET 2 8E
HRERERL 7,

BEAKB LUOMBORIIZNEN 18931 &, 3711 m® T, 203 bH 52 VY AAMT
76.5%, MIET 76.0% %25%, ROKXBPHELZII 1, ROTR KD 16% BEOWETH -
fz (F&3)o
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Maximum instantaneous wind
speed and wind direction at To-
chimoto from the 25 th. to the 26

Table 1.

. RE - Ak - B - dul - FRE - TR

th. in February, 1989

BRI A (m/s)

%l ) A M|

H?imej Max. inst. Wind direction
wind speed
25 th. Feb.
0-1 0 N30W
1-2 15 —
2-3 0 —
3-4 0 —
4-5 0 —
5-6 0 —
6-7 0 —
7-8 0 —
8-9 2.8 S45E
9-10 1.9 S45E
10-11 15 S45E
11-12 2.0 S20E
12-13 1.8 S20E
13-14 2.1 s
14-15 1.9 S30E
15-16 2.8 S25E
16-17 0.2 S45E
17-18 2.1 s
18-19 1.0 S40E
19-20 0 —
20-21 0 —
21-22 0 —
22-23 0 —
23- 0 —
26 th. Feb.

0-1 3.7 S45E
1-2 40 S45F
2-3 2.8 S45E
3-4 18 NAOW
4-5 1.9 N45W
5-6 3.0 N45W
6-7 12 N45W
7-8 34 N45W
8-9 5.8 N45W
9-10 15.2 N45W
10-11 112 N45W
11-12 6.4 N45W
12-13 9.0 N45W
13-14 95 N45W

RECHWEEE A fEHOWHE B #o
Rt - e, C: 8 OFH, DR ELT,
BERIcz DB Z A5 &, RFTIBC>AZ
D>B, £/ *TIdA>C>D>B, #5<VT
i3 C>AzB>D, “EMBHTEC>A=D>B
s B, AFETTEMRIZIAL L @R 2R T
B, RF TRABEIC AR OB H T
HTIEDINEVE “ERFRIROHOLL
63.1% LELDTHVALKFENTHZ, T
e, AZ=VICBOBER - BHPZRELT
WBEB LU / F ORI O R b il
HichRTEVEIHEHME LThT O3 Gr-
4),

BMEOEEERIREL LT, HELECL
DEANTELHEHER UUTHICHEERE X
3 ERADL I ICERL, S/NEOHERE
Ktz

D(%)=(ax1/3+bx2/3+c+d)/NX100
BL, D: #HER (%), a: BHdfioHrig, b &
DR - B, o FROFh, dI BRERYOK
A, N: 23 AKEHK

FitoRick o kp BB OHKER%
0%, 0~5%, 5~20%, 20% Ll Fopd->oE
KRR, ThENOER NI %2 %-
5iZ/RL 7.

22 fERo#ERR

K15 21397 B/NED 5 b 42 HE/NBEICHE
ERFE L, KT 14,4824, HMRET 2,820
m® DKEXUHWELEZF, 05 bIkER 5%
Pk 26 @E/NEd D (R-5), VEHERDS
4.9% EHEHEWMETH - 12 (F-3), HED
FEET IR T OIS 33.4%, B « ik
7 264% EEVWHRELEDTVE (F-4), T
NoSD/MSH 5 < v RKEIC L T
Bz 3,

Z2FF 71 E/PNED S B 34 B/NETHR S H
OENFEL, FIHERIE 37% THh-1-
(F-5) EOREETRERB O N M
44.5%, HRED D 20.7% EEEOWHENL
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Table 2. Area of manmade forests and number of subcompartments damaged by glaze

B i (ha) I
Species Area subcompartment

HS=y 14.99 40
Larix kaempferi

2 F 6.04 33
Cryptomeria japonica

ZEENR 1.26 14
Pinus spp. (hard pines)

E/F 0.51 20
Chamaecyparis obtusa

I Hh N 0.21 1
Betula platyphylla

Y735 0.19 4
Chamaecyparis pisifera

Zbro—7=2v 0.19 4
Pinus strobus

A= ] 0.11 4
Picea spp.

3 0.06 4
Abies firma

Favkryday 0.02 3
Pinus koraiensis
VN 0.02 1
Abies veitchii
it 23.60 128
Total
BL, —EBWME: 7A=Y, 70UBET, —HiIKa -0y THeVEED, Y FYE,

I—oy N eBXUAIFS IO
N. B. Pinus spp.. Pinus densiflora, P. thunbergii and P. sylvestris. Picea spp.. Picea jezoensis var.
hondoensis, P. abies and P. glauca

#£-3 ALEHHOBFRER

Table 3. Number and stem volume of trees in manmade forest stands damaged by glaze

W BEAEL L% N YRV V-
Speci No. of damaged tree Stem volume D/N
pecies (No) (%) (m?) (%) (%)
2 ¥ 2,850 15.0 629.6 17.0 8.8
Cryptomeria japonica
E/ ¥ 391 2.1 49.7 1.3 24
Chamaecyparis obtusa
hS5=Y 14,482 76.5 2,820.0 76.0 16.0
Larix kaempferi
ZEMR 946 5.0 159.7 4.3 39.0
Pinus spp. (hard pines)
Z Dfth 262 14 52.9 14 9.3
Others
4 & 18,931 100.0 3,710.9 100.0
Total

N. B. D: Number of damaged trees, N: Total number of trees in a stand
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Table 4. Types of glaze damage and damage percentage of trees in manmade forest stands

P LapRa ikl BoER - B FHofrh i:8))
Species Crown breakage Stem leaning Stem breakage Up rooting
P (%) (%) (%) (%)
2 ¥ 26.6 9.2 445 20.7
Cryptomeria japonica
bt/ F 48.8 6.3 274 175
Chamaecyparis obtusa
By 274 26.4 334 12.8
Larix kaempferi
IR 15.3 7.1 63.1 145

Pinus spp. (hard pines)

F5  WERRREORERN NI

Table 5. Number of subcompartments in each class of damage percentage

B Z ¥ 5=y E/* TERER

Species Cryptomeria Larix Chamaecyparis Pinus spp.
P japonica kaempferi obtusa (hard pines)

HERRER /h 54
Classes of damage percentage No. of subcompartment

0 37 55 76 16
0-5 23 16 18 2
5-20 7 18 2 4

20% < 4 8 0 8

& 2 71 97 96 30
Total

(F4), FKEBCHLTHVEEE VR 5,

b/ F i ERA/ NS 96 B/ NED 20 B/NEEE DS, D5 B 18 E/NELSEER 5%
DITo#ET (F-5), FOHERS 04% LEWVETH -7 (F-3). HEOTRET RO
s 48.8% L ERMISIRENEh -7 (Fd), TNHDEML L/ FIFKEREOVEEL W
A5

TIENMED 5 B/0NEERE 30 B/ NIEE DLW, FD 5B 14 BUNETHESRE L1, Y
PERIT150% EHR S, WER 75% LI OB ES 5 i 12/NEDS 3 B/NED - 1o B
EFREIZ FREROIT D8 63.1% TEHEOWENHI » oo MRS S <Y, AFLERKICH
IKEBICFHEVEEEWL 5,

23 f&0

E/ FIEFRPKICHL, #o=y, Th<Y, AFREELAZIEWEETHL ZEBHSNHT
BO, BhTHHS2VBRLBPEENTVE, TOERELT, #5352 RBELFIEEST
& B0, PMELBTHTIKOMEENE VS L CHENHOENERISh T3, SEbIZIEC
hEFREOHEFRDSED SNds, “FERFEICOEFE L WVHESBEY o LRERTRER
THA D,
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1536, ALEHRHDA DKM, REM ZRKICB VTSR EEOIE, #irh, RB&
DEOWENA GNID, SEMICIATERMICHXTHECEE /NS » -1,

3. HE1EIC &I

3.1 FRTHER

FROWEBE, S, WERBLUOHRELREIBEBICL > THrREDEBZZEHHL,ICE -
to L7cti-> TRIKEOBERBHTICH 12 > T, FIKE ELHITLE X OB & DRSS % R aT
TREENEETHEEEL, EBRITHIKEORAE L /2 900~1,450 m OESIKICEFET 51EH
HiD >S5, WESIKEL LO/NIEOZBVRE, £/ FBIUN 52y OREMERNEE LT,
Hhig»'90 7 0 75 4 “QUANTL” 2O TERIL I I X 22 EBRIT 21T - 12

SEDBA, BIRROBATIHR TS, WERIHE, B, W, MEFck-TRISC
EBFRIE N0, EEREDRIEEH, BeOERUENZEF—ED/NEEA THELEERE
DORARZERS T & & L, irichic > T, B 7 IRFARENE, EHAIE 1/5,000 ORI
5 & O 1989 OB EAFEFER D > LB BRI E B,

32 TAFL

AR (T4 7 4) ICIHRERD SHEEME, SR, EHE &8 HAE, HRE
E S 130, IARBEORH T 74 7 £ 2EBAT, KBRHTICEE L TYIMILICEET 2 714 7
AELTHEBER, BELEDH, Wi L OHEBINE D - - DB TREL 72,

KALE : ME EOMRIISAIEZ, =% Uk > TRRE, BR TR, (g
m, & EEAES L URHOHD XS LT,

IR MEHEROSEROTRKL S, B, &« BT, FT8, 0. P78, Viis
LFUEAR®D 6 it 1o,

H#E S/MNINTROES T 2REOEME MBI » S5a & b, 26°LIF, 26~
30°, 30~35°, 35~40°, 40° LI LD 6 BERICH 1T 12,

B B SMNIORSES L REESERIBEND S5a L b, ZoVE%2 &/ NEOES
L LT, 5 900~1,450 m D#iPA% 900~1,000 m, 1,000~1,100 m, 1,100~1,200 m, 1,200~
1,300 m, 1,300~1,450 m @ 5 BEKITH T 120

B BIMIATR OGBS T AREO AN ERIHIER D 55 A & D N, NE, E, SE, S,
SW, W BLU N D 8 Halcsr T 12,0

o BRARY S/NEOREE RN, e 20 FLIT, 21~804, 31~40 4, 41
~50 £, 51~604F B LT 61 FLLED 6 BEkIcsy 1T 12,

VYAEE: § 7 RENRRNED 5/ N AREEEZHFH~N, LARFEZ 500 4/ha LI'F, 501
~1,000 #/ha, 1,001~1,500 A /ha, 1,501~2,000 Z%/ha, 2,001 Z&/ha P k@ 5 BT 72

33 H®EK

BRI BETHORIT L RO - ERAEEH L 1,

34 fRATHER

HI=y, RAF¥, b/ FOZEMIIcOWTEEE-DOTA F ARV THELIFICKEE
ERENT 21T > 120

341 #Hs5=v
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-6 HELIHCLZZEZERT @HH0X)
A1 5= YRS (97 E/NHD
Table 6. Quantification analysis Quant-1 (Weighted)
Larix kaempferi stands (97 subcompartments)

TATF A 7y — /NHEER AaA7 vy TRAHBARREL
Item Category No. of sc. Score Range Partial cor. coe.
FSNT T A 1 ; BRI 13 3.491 8.741 0.354
Position of Ridge top
the slope 2 ; BT EME 32 0576
Slope near ridge top
3 fEERE 29 —3.696
Gentle mid-slope
4 ; o LE&mE 20 2.957
Slope near bottom
5 ;o8 3 —5.250
Bottom
ZEHAR 1, M 19 —4.690 8.790 0412
Land type on Convex
the slope 2 - PITRY 12 1172
Gently convex
3 ; PiTH 34 4.100
Rectilineous
4 ;M) - TR 15 —0.795
Gently concave
5 ; & 4 0.092
Concave
6 ; HAR 13 —1.899
Concave and convex
RS 1, -256 12 -2.664 5.931 0.283
Inclination 2 ; 25-30 28 3.267
O 3 : 30-35 25 0623
4 ; 3540 23 —1.314
5 ; 40~ 9 —1.521
= 1; 900-1,000 23 —4.042 8.437 0.368
E‘\lgltude 2 ; 1,000-1,100 20 1.085
m 3, 1,100-1,200 20 4395
4 ; 1,200-1,300 18 —1.197
5 ; 1,300-1,450 16 0.307
P A 1;N 25 1517 14.364 0411
Facing 2 ; NE 9 0.430
3:.E 26 1914
4 ; SE 13 1.243
5:;8 11 —-6.837
6 ; SW 6 2.130
7, W 2 —12.233
8 ; NW 5 —4.161
O 1; -20 5 —10.820 14.044 0.354
(Stragld age 2; 21-30 40 —0.055
yr 3 31-40 33 0976
4 ; 41-50 5 —0.190
5 ; 51-60 10 3.224
6 ;61— 4 —1.805
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Table 6. continued
TAT A hFIY— INHEEK 23T Ly {RAERARER
Item Category No. of sc. Score Range Partial cor. coe.

SIAREE 1; - 500 8 8.122 17.040 0.449
Statrlld density 2 : 501-1,000 53 —1.484
(n/ha) 3 1,001-1,500 27 —0.624

4 ; 1,501-2,000 6 9.070

5 ; 2,001- 10 —7.970

EHE 4.890

Constant term

HHHRAREK 0.6633

Multiple cor. coe.

HSR 0.4400

Estimation error

Fz-7 HBEACTHEICHWAET 1 7 oBONEHEBERE (15 < vHs)

Table 7. Inner correlation coefficient among each item used for quantification analysis Quant-1
(Larix kaempferi stands)
; AR L MAREE
pﬁéﬁ{iﬁzﬁf Land type fHRIE () =S m) Hfr b (yr)  (n/ha)
the slope on the Inclination Altitude Facing Stand age Stand
slope density
FIEALE 1.000
Position of the slope
RHEAR —0.257% 1.000
Land type on the slope
HRYE () —-0.129 0.147 1.000
Inclination
S (m) —0.138 -0.007 0.177 1.000
Altitude
HhL —0.237 0.103 0.071 0.009 1.000
Facing
RS (yr.) -0.107 —0.065 —-0.124 —-0.168 —0.069 1.000
Stand age
M AEE (n/ha) 0.034 —0.026 -0.178 —0.111 -0.232 -0.024 1.000

Stand density

fHL, *id 1% KETHETH S
N.B. * p<0.01

97 B/INFEIC > W TN 41T - 1558, EAERIRE 0.6633, HE5 R 44.00% & HERHEWEE
1L -1z (FR6)o

BRI B3R T4 7 LRONTHBIGREEE-T7 R L, MEME SRR 1%
KETHETSH 555, HEREIZ —0.257 LKL, &7 4 F23BRBIIL TS b0 LHRr
nis,

BT 4 7 L DORMBBEFRHOMIIATE, FHmR, F6L &5, RE6E, ik EREo
NETEL, SIAEE, fEIR, HOLORHEBIRED 0400 LI EDETH ~1ce BT A FLDR
a7 AR5 L, HEiE ERRE X s Lk, SR TR, BREIR 25°~30° 0
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F-8 HEBMLAIHCLI22LERT EA0%)
Z ¥4y (71 /D)
Table 8. Quantification analysis Quant-1 (Weighted)
Cryptomeria japonica stands (71 subcompartments)

T4 F L HFTY— INHEER 237 vy {RAERaAE
Item Category No. of sc. Score Range Partial cor. coe.
HEfrE 1 RARES 6 7.819 13.261 0.410
Position on Ridge top
the slope 2 ; B THME 22 0.171
Slope near ridge top
3 ILiEEHm 20 3.196
Gentle mid-slope
4, & LERE 21 ~5.443
Slope near bottom
5 . B 2 —0.148
Bottom
FHEfR 1; 48 10 —0.956 15.602 0.293
Land type on Convex
the slope 2 Y e SR 11 2.865
Gently convex
3 TR 29 1.433
Rectilineous
4 5 - SE4TRY 13 -2.237
Gently concave
5 ; & 1 —12.737
Concave
6 HEL 7 —3.099
COHC&VG and convex
{ARHE 1, -25 10 -2914 13.530 0.398
Inclination 2 ; 25-30 12 —~6.520
©) 3 ;30-35 29 3.446
4 ; 35-40 18 1.535
5 ; 40— 2 —10.084
= 1 900-1,000 21 -0.184 8.829 0.208
Altitude 2 ; 1,000-1,100 28 —0.562
(m) 3 ; 1,100-1,200 10 2.768
4 ; 1,200-1,300 9 1.123
5 ; 1,300-1,450 3 —6.061
% hr 1;N 1 —9.903 17.500 0.544
Facing 2 ; NE 2 —1523
3:;E 25 4762
4;SE 13 7.598
5:;8 21 —7.681
6 ; SW 7 —4.456
7, W 2 —1523
8 ; NW
o 1; -20 10 6.547 10.474 0.336
Stand age 2; 21-30 19 —1.208
(yr) 3 ; 31-40 20 ~1578
4 ; 41-50 7 1.905
5 ; 51-60 9 —3.921
6 ;61- 6 1.842
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Table 8. continued
AT HFTY — /INHER 237 vy {RABBEREL
Item Category No. of sc. Score Range Partial cor. coe.

IAERE 1 - 500 2 0.395 5.427 0.214
Sta}?d density 2 : 501-1,000 23 —0.301
(n/ha) 3 ; 1,001-1,500 18 ~1.845

4 ;1,501-2,000 13 3.582

5 ; 2,001~ 15 —0.483

EER 3.651

Constant term

EAERAREL 0.6025

Multiple cor. coe.

FH5R 0.3630

Estimation error

-9 HEMIFEcHOAEETA 7 LR ONIBHEBEEER (X D)
Table 9. Inner correlation coefficient among each item used for quantification analysis Quant-1
(Cryptomeria japonica stands)

; RHEAR . TR
pHEINIE  ond type (RAUE () MBS (m) L MG (r) (n/ha)
the slope on the Inclination Altitude Facing Stand age Stand

slope density
FmbrE 1.000
Position of the slope
FEEAR 0.124 1.000
Land type on the slope
BRI (°) —0.308* —0.351%* 1.000
Inclination
25 (m) —0.288  —0.105 0.032 1.000
Altitude
papiTA —0.189  —0027  —0.309% 0172  1.000
Facing
&S (yr.) —0.058 —0.003 0.106 —0.005 —0450% 1.000
Stand age
WER (%) —0.263 —0.149 0.297* —0.047 -0.135 —0.017 1.000

Damage perc.

HL, ¥ 1% KETEETH D
N.B. *: p<0.01

£, #5 1,100~1,200 m, fHEAAISAE~FER ¥ X CFEPala) % /i, ARG I3 51~60 &4,
STABERE 1E 500 & /ha DI T 6 & ¢ 1,501~2,000 &/ha D/NETZHZH R 2 7 DEHED -
1o

342 = ¥

71 BN D W THHT 21T - 7oA R, EAERAMREL 0.6025, F5FK 36.30% ThH -7 (£-8),
BB, 71 7 LBONPHEBREKZ, RIEAE & ERE, RIS ERE, ERE &AL
FhLE MBS 1% KETHETH -2 (F-9),

BT 1 7 L ORMEBEFREOM I AL, FHEALE, ERIEE, MK, IR, TATE, Eso
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#:-10 HBLIHEX LR (EA0%)
b/ F#k5r (96 B/NID
Table 10. Quantification analysis Quant-1 (Weighted)
Chamaecyparis obtusa stands (96 subcompartments)
TAF b HFT)— JINEERK 237 vy {RAEBE(REL
Item Category No. of sc. Score Range Partial cor. coe.
G2 VAT 1 ; B 9 0.275 1.339 0.242
Position on Ridge top
the slope 2 ; BETHME 33 —0.073
Slope near ridge top
3 ; |LEERIE 25 —0.678
Gentle mid-slope
4 ; p EEpRimE 26 0.661
Slope near bottom
5 ; &8 3 —0.102
Bottom
FlEzR 1; 48 14 —0.234 1418 0.280
Land type on Convex
the slope 2 ; 0y« TR 18 —0.798
Gently convex
3 ER 29 0.545
Rectilineous
4 ; U]« 7Ry 19 —0.353
Gently concave
5 & 2 —0.076
Concave
6 ; HEH 14 0.621
Concave and convex
fERIE 1; -25 9 0.045 1.300 0.235
Inclination 2 :25-30 18 —0.329
) 3 ; 30-35 35 —0.300
4 ; 35-40 29 0.662
5 ;40— 5 —0.638
E 5 1; 900-1,000 21 —-0.772 1514 0.320
Altitude 2 ; 1,000-1,100 29 0.581
(m) 3 ; 1,100-1,200 16 0.742
4 ; 1,200-1,300 21 —0.371
5 ; 1,300-1,450 9 —0.526
by A 1;N 14 0.670 1.843 0.293
Facing 2 ; NE 10 -0.981
3 E 25 0.392
4 ; SE 17 —0.191
5:;8 17 —0.022
6, SW 9 —0.953
7, W 3 0.862
8 ; NW 1 0.250
® B 1; -20 11 —0431 1.906 0.301
Stand age 2 ;21-30 32 —-0.289
(yr) 3 ; 31-40 29 —0.261
4 ;41-50 3 0.357
5; 51-60 12 1.475
6 ;61- 9 0.311
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Tablf 10. continued
TAF A H5 Ty — /NEEEK 237 vyy 1R AEBAREL
Item Category No. of sc. Score Range Partial cor. coe.

NAEE 1; - 500 5 1.084 1.753 0.323
Stand density 2 ;  501-1,000 17 0.922
(n/ha) 3 ; 1,001-1,500 35 —0.461

4 ;1,501-2,000 19 0.669

5; 2,001~ 20 0.387

ERRIE 0.405

Constant term

EHHBARE 0.5592

Multiple cor. coe.

H5E 0.3127

Estimation error

11 BEACTBCHWAET 4 7 LB ONEHEBIRK (& 7/ £55)

Table 11. Inner correlation coefficient among each item used for quantification analysis Quant-1
(Chamaecyparis obtusa stands)

) SHETAR N AR
POULIEL. Land type HRYEEC) BEM(m)  HfT 4 (ve) (n/ha
the slope on the Inclination Altitude Facing Stand age Stand
slope density
RlmEhLE 1.000
Position of the slope
FHEAR —0.295 1.000
Land type on the slope
BRI (°) 0.279 —0.254 1.000
Inclination
B (m) —0.105 0.048 —0.093 1.000
Altitude
HhL —0.105 —0.020 -0.073 —0.129 1.000
Facing
R (yr.) —0.331 0.163 —0.051 0.062 —0.060 1.000
Stand age
VARFEE (n/ha) 0.020 —0.006 0.109 —-0.163 —0.227 0.132 1.000

Stand density

Mg &<, AHhL RIEME ORMEBIREA 0400 LI LOETH > 1co BTAFLDRITE2ES
&, MEALE ZRREH, o ILEHE, FERRE « FTR, SETRY, BRI 12 30°~40°, 1=
=it 1,100~1,300 m, #Ebi3 20 FEALIT, 41~50 4B LU 61 F4ADE, WAEE I 500
A/ha LI T8 & U 1,501~2,000 A& /ha TR 2 7 DIELE D - Fzo KBHMIZX FOMFKEhT
WB/NEASH D SEETER X RHEIC ek > TV B, 13- %20 LEREHAMS &35 L
WA, /N DE WIR~BEFE OB T I R~FRAME T R I 7 OEASEVERAEYD b hi,

343 b/ #F

96 BI/NHEIC D W TR &7 - 7 k5 5, TEHEBAFREL 0.5592, H5H 31.27% Th - 7= (F-10),
BB, 874 7 LEONIBHEBIFREE, HEALE &MEER, AEAE & EAE, LIS &M
B 19 KETHEBETH » 1= (F-11),
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BT 4 7 L DRIEBURK OB I ATR, Hhi, Wb EZE, RHERK REAE, ERE
T3 - 7255, (RAEREGEAS 0.400 LLED T A 7 i3t otie BT A FLORATERS L,
SITEAIE RS B X U8 LishE, MEEREIETREBLUCEAR, BERER 2P UTBLY
35°~40°, 513 1,100~1,200 m ZHutyc, SHEAR G FE~IbE & OB & RHE, 63 41 4
DL EO/NETENRZNZ 37 OEBED - 1o b/ FMD PR ERMBEV DIV Y IO
BAMEL, R T7H1.000 M2 505 I) — i 3FkEHD 51~60 FEHE & I AFEE D 500 4</ha LU
FTHITH- 1,

344 TIENE

TIEMMEIC S W T/ INEEL DS 30 BUNBEE DS 5 1o o D BB L TEIC K 2BIT3ITh A -
72

35 F&0

SEBEITICAWEESDTAFAD5 5, #5<YIVAEE, REK HL ¥4
R, MIERIE, MERIE, b/ *RIAEE, ERE, HEolET, ThEHEEBREOESS
{, MEHIEE L TVLAERNBRE > TV,

BTAFLCBIFEATTY —DR 3 TIEE, ESERVTEER T —EOBMIZED SNiE
Dot EEICOWTIE, 3HREE & 1,100~1,200 m &@HZ I 2 2 7 OESEL, SEOW
Kot EE 1,100~1,200 m OfSlicd n, I TEKEFROEL L ILEETRTHH0
EEZ ORI,

BER L AR ORI IR T—EOEEIIED S Wik - 1o, Thid, BRERICERDFEEL,
SAEBEICE L L &, Bk > THNBO/PNIICHFO KNS 5 2 &, FiEomMl
T I REDSER BT B LSV O DERBEEB LD EELOND, IIEAFLER
52 VicoVTIR, JAGEHITH 2 BIBHPLE KB OIADOBEEE R S 5 2 HMTH 5R~
REE XA TR I 7 OEMBED - 7o K, FOKERECHL CROEBRISEVEHEINT
WisWAS, BRARILHIO & 5 i siERBtic B B EMIIOBE, WARRIE TS CBEEE
L, BESELLRLT . Ld-T, MARRREICEMAICHIELD b, GLALHAN
SREBEATIRICHL T/ NS Y AERLPTWERICH 5, EB, HEROBRFTH, REIOBX
IR - BHATIRIZE A EDBBRTE - 720 LEDED 5, KOFEIMZ TEREOR b
EXAE DRI STEHE LLODEEL LN D,

E =]

1989 £E 2 H 25 A 5 26 Hich i THEIEAFHUHIMFEAMEERERNOFMITA X EHK
EARA L, ATEWHIcoEIZAR 18,931 A&, ## 3,711 m?, @&l 236 ha i kAT, L
D SBEDORA U - EEI3131E 900~1,450 m OFFHICRSh TV, Z I TRKBIHOFR
L1 - - EBbh 2 BERBITZIT - 1o

 9BR (B 1,150 m), ZEHE (1,650 m) M D Hit 2 & LB LSRR, COEI i
AL SKEOFE AL LT EAHIBE L7, L bE CERHIT/D LT OlABRET (R
= 770 m) T 34.5 mm OBEMMBIEEI N TV, # - T, WKEREOZBRICDVTIDRKOT
OB VWKBOHRAE TT 2RI +A BRI N TRAIIREBIC Y, ZThot:, -
THHSIOKEE L, 2KBAHEMSE TV -7, £ LTI OEKDOHEI L » THROESIEHEER
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i, WKEROBEASZOWEL—BARXL LE-bDEHEESINT,

FEMREED S B, 75 <Y BEAY, MEEOICRORIBHELSZY, BWERD 76% %
did i, HERREREROTHE, B oMy - B, THOh, BEho-S XYL, #iE
BOWERERD IR, MEHoWBIRE / +, BoMER - BiHidr 5 <y, THOHNIZT
EE, RANRIXFTEAETNROESVEER L,

ZELT, #5=Y, AF, £/ FOZTNTHICHOVT, FKELHIRE X OKRKER & OBIE
ZHPICT 5700, BRILIBIC X 2BEBFEN 21T - 7o, BFIcHVWEE>D 74 7205 5,
RO IIREM T EDERIBED SN h - 20, ESDAT, 3#FEES 1,100~1,200m
OFEFEPLISEVR I TENED SN, DT LR, SEORKEOHRONC OESISICH
b, ZITEKENELEL - EETERTEHDTH 5,

F—0—F B ALEMH, WkE, ER, @BiF
51 A X ®
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Summary

The glaze occurred at various places in Kanto from the 25th. to the 26 th. in February,
1989 gave heavy damages to the manmade forests in Tochimoto District of the Tokyo
University Forests in Chichibu, totals of 18,931 in the number, of 3,711 m® in the stem
volume and of 23.6 ha in the area (Table 2, 3).

And most of these damages were found in restricted altitude ranges from 900 to 1,450
m asl. For the purpose to search out main factors having caused these glaze damages,
various analyses were carried out.
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The comparison of the temperature records taken from Namesawa (1,150 m a. s.l) and
Tsundashitouge (1,650 m a.s.l) during the period concerned obviously clarified that the
invasion of temperature occurred between these two altitudes (Fig. 1). On the other hand,
the rainfall of 34.5 mm was recorded at Tochimoto observatory (770 m a.s.l) during the
same period (Fig. 3). It can be supposed from these two facts that the rain water was cooled
to the over-cooled condition fallen passing through cold atmospheric layer below, and
consequently it was frozen and turned to ice as soon as it dropped on branches and leaves,
and fixed and accumulated on them. Therefore, stems and branches were broken by the
heavy load of ice, and furthermore the damages were enlarged by strong wind blown after
the glaze (Table 1).

Among the manmade forests of different species, stands of Japanese larch (Larix
kaempferi) were nost severely damaged showing 76 per cent of the total damage both in the
number and the stem volume.

Having classified the damages of stand trees into four types, i.e., crown breakage, stem
leaning, stem breakage and up rooting and surveyed the degrees of damage of every tree
species, it was known that the percentage of crown breakage was the highest in the stands
of hinoki cypress (Chamaecyparis obtusa), that of stem leaning in Japanese larch, that of
stem breakage in the species of hard pines, and that of up rooting in cryptomeria (Cryp-
tomeria japonica), respectively.

For the purpose of analysis of causal relations between the degree of glaze damage and
the factors of topographical and or stand conditions, several stands of Japanese larch,
cryptomeria and hinoki cypress were subjected to quantification analysis Quant-1, for
which five items for topographical factors and two items for stand conditions were selected
(Table 6-8). Among the seven items, six did not present any obvious relation among the
stands. But a category of 1,100-1,200 m in the item of altitude alone was significantly
related to the occurrence of glaze damage in the stands of every species. This fact suggests
that the amount of ice deposition was the largest in this range of altitude which caused
heavy damages.

Key words: Chichibu, Manmade forest, Glaze damage, Factors, Analysis



