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Fig. 1. Area of subalpine coniferous forests damaged by glaze and the position of study plots

around Mt. Kobushi in the Chichibu Mountains.
N.B. lll: damaged area, %: study plots (P1-P4), memm: areas of wave regeneration.
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-1 WKiC & 2RI EAR & WER
Table 1. Number of stems of each species damaged by glaze in every study plot (P1-P4)

HEXES
Plot no.
i E P1 P2 P3 P4
Species
Nd/N Nd/N Nd/N Nd/N
N N Nd
N og) o NN e NN

/5 N ‘/. .. 4 28 636 42 18 429 49 26 53.1 59 25 424
Abies veitchii
j‘j.- 77 t“/ .. 12 1 8.3 41 5 122 11 4 364 13 5 385
Abies mariesii
Pk

. . . — — — — — — 7 3 429 3 2 667
Picea jezoensis

var. hondoensis

I . 1 0 0.0 22 2 9.1 4 0 0.0 11 1 9.1
Sorbus commixta

Ay oN

Betula ermanii 3 0 0.0

iy — - 1 0 0.0 — — — _ _ o

Acer ukurunduense

N.B. N: Total number of stems in each plot. Nd: Total number of stems damaged by glaze in each
plot. Nd/N (%): Percentage of stems damaged by glaze in each plot. Topographical position of the
plots; P1: On the northeast slope with an inclination of 15° at the altitude of 2,390 m between Mt.
Kobushi and Mt. Tokusa. P2: On the northeast slope with an inclination of 28° at the altitude of
2,375 m around Kobushi Hut. P3: On the northeast col with an inclination of 10° at the altitude of
2,400 m between M. Kobushi and Mt. Sanpé. P4: On the northeast slope with an inclination of 23°
between Mt. Kobushi and Mt. Sanpo.

2. HERR

WEORE LMD, vSEVREBLELAA YT EYMBREST B3VHW B Abies RIDKIC
RohTey, a2V HOBLET ZHAICIEERRD Sk - o, WELERIHEOWELE
BIODBIIREALETHD, BERIRPIRED KD - 1o, HEXERE L Ics OWERE %K
T LRROKE L 9~12m, MEEZRE 12~14cm Th - 12, SFHEXNOBRERIAE xS
BHEAR BiEFh LBirh) OBSEHER (%) L LTER-1ITRLI,

F1d o3 L5, BEIIARKIOCTNOFABEX TS EYBRIEL, A4V 5
vy s hicik$, Z L THBERNOBERIL, WThoRFEEXICBWTL Y I BV H 40% LI
OEWMEER LT, A4 VS5 EY OWERIZ8~39% T, FABEXICL - TELLENR NI,
P3 & PAICRAKRDBOAS Y e BSBAELTBY, ZOHERIAA VS EV LD EFVED
bDTH > 1o HEBMEILTABXICHFF AT EBALN, FLP2IFT A VNEXHTS/NF D8
DEPICHB L, HEORERFF A< FIRON TV,

3. HEAOYAX
BARDH 4 XEWHEL OBUREALMICT 5728, EOFEXTLHROMEHOZ VY5 EY
KOV THERELEWEROB TS ER EMSOHKEIT> 72 (R2), R-2 ik,
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Table 2 The mean diameter at breast height (DBH) and height (H) for the damaged and
non-damaged trees of Abies veitchii in every study plot

) wEK EHEAR
FEX Damaged trees Non-damaged trees

Plot no.

DBH (cm) H (m) BL/H (%) DBH (cm) H (cm)

P1 12.3+33 96119 34.7t156.7 7.7+28 6114

P2 12.7+5.2 9.0+27 26.8+14.1 7.7t47 6.4+2.6

P3 13.7£34 122+21 22.8+18.9 9.9+33 10.0+2.7

P4 128139 10.7+1.6 256.9+17.1 63124 6.2+£2.8

N.B. BL: Length of the parts of broken stems.

EARCHSNTHEROH BEGREERE, S L BIcKE2 0, [>T, 1 XOKE WHELE,
MET 5L EBABRT 2EERICHENSCRELLEVI LD, THbE, WKEOREDI
M 3FE—BRELOBKBIC L > TEASNELDTHY, FBEBKT IRESNEL 44
ZDOREWVEEKICSBOEBKSHD, ZOMBPEELRKELALLEZSNS, ChicxiLT, th
B~TEEBRT 341 XO/NS WEERE EBTHRASER S o dIicEKkEbEL T, HE
RECEES b - RS NS, RICHEETIBRORE S LOBFEE( 5 &, FAEXICL -
TELVOEVRH DD, BED 20~35% BESHESTIFELI-Z Exbh s (F-2),

4. [TRKR

MKEDFLE L2 19904F 11 A 29 H~30 HE 2 ORHOBEETFTOSRKNES 3 &, 28
H 3AMOm# L ICHERBER L, NTh - 72, 29 HIRARRICED» SBOE - LEIDRAL,
ISR © 50~80 mm OKF %M S H 72, 30 HRIFHEHIITHhORE 28 Shurssic FpEL,
AT 70~250 mm DFCEMLFER &L, BKPEBENWGSRERAEL: BEESS AR,
1990), LI L OHEEERET 5 &, SEIOFIKEIERESTOEE (41, 1991a) ic & - THEY
LicLHERlE h B,
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B, 5B —1°C, RET, BKULIOKRE - E@THh -1, 12 A 1 HIZH, #8%E —1°C,
FEROE P DT 2TV, B2HICTLU Lk, TOMEEITC D 40 FRETHHTTH - Foo
LI EOMERY 5, RKOBH L AIEHZRKEE TIRMEBHEVW, BBXZ 29 HOBREH
5 30 HORBiZh I TRKICE - T, BRICBEKL, #ESRELLLDEHEENS,

1) TEOH#HE
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(1,150 m), ZEHAIE (1,650 m) R & V<R (1,980 m), EEMRNOERIEE (2,050 m), 755 il
B BB =EMILHE 5 & (1,060 m) OFt 6 AR EAMASICB T % 11 A 29 B4 0 Bib 5
12H1BFRi 0k Tco (AEHFIc &L 3) [URELER-2 1R LTz, RN & - TE#ES &
FEAQILHREPE O (LBUEMAD 54 (FILHHER OB ERA) oSEstkE&d 2 &, 11 H29 8,
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Fig. 2. Hourly change of air temperatures at six meteorological observatories in the Chichibu
Mountains for two days from the 29th. to 30th. November, 1990.
N.B. Meteolological observatories; TO: Tochimoto (770 m a.s.l), Na: Namesawa (1,150 m),
TS: Tsundashi-toge pass (1,650 m), DA: Darumazaka (1,980 m) and KA: Karisaka-toge pass
(2,050 m) on the northwest side of the Chichibu Mountains and HI: Hirose (1,060 m) on the
southeast side thereof. G: period of the occurrence of glaze.
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#-3 FUKOBM L B RIFE o BB B 3 0°C FOHEEES
Table 3. Presumed altitudes of the 0°C plane in the northeast side of the Chichibu Mountains
during the period when the glaze occurred, from the 29th. to 30th November, 1990

X iR 0C FoHEES
B#% Air temperature (°C) Lapse rate TR Prestﬁeﬁ%itﬂ;e
Time o r o
TO NA TS DA KA (*C/100 m) of 0°C plane (m)
18:00 7.6 5.6 3.1 1.2 0.9 0.524 —1.000 2,221
19:00 7.5 5.5 3.2 1.3 0.9 0.510 —0.999 2,241
20:00 7.3 5.6 3.2 1.3 1.0 0.497 —0.998 2,261
21:00 7.3 5.6 3.2 1.1 0.9 0.509 —0.997 2,232
22:00 7.2 5.6 3.1 1.3 0.9 0.502 —0.999 2,245
23:00 7.2 5.6 3.2 14 1.1 0.482 —0.998 2,287
24:00 7.2 5.6 3.1 1.4 1.1 0.483 —0.999 2,281
01:00 7.2 5.7 3.1 1.7 1.3 0.466 —0.998 2,335
02:00 7.3 5.8 3.3 1.7 1.3 0.467 —0.998 2,346
03:00 7.5 5.9 34 1.7 14 0471 —0.998 2,357
04:00 7.5 6.0 35 19 1.6 0.469 —0.998 2,394
05:00 7.6 6.0 3.6 2.1 1.7 0.456 —0.999 2,437
06: 00 7.6 6.0 3.7 2.1 1.7 0.461 —0.999 2,435

N.B. Meteorological observatories; TO: Tochimoto (770 m asl), NA: Namesawa (1,100 m), TS:
Tsundashi-toge (pass (1,650 m), DA: Darumazaka (1,960 m) and KA: Karisaka-toge pass (2,050 m).
F4 BRRLMOPEAERORKEHEHC 8 3 0°C BOHEES
Table 4. Presumed altitudes of the 0°C plane in the southwest side of the Chichibu Mountains

during the period when the glaze occurred, from the 29th. to the 30th. Novemver, 1990

i wERE 0°C HHEERES
L . N ;
. Air temperature (°C) Lapse rate Presumed altitude

Time Katsunuma Hirose (°C/100 m) of 0°C plane (m)
18:00 12.2 84 0.5605 2,659
19:00 11.6 9.0 0.3835 3,407
20:00 11.1 7.8 0.4867 2,663
21:00 10.8 8.0 0.4130 2,997
22:00 10.7 7.8 0.4277 2,884
23:00 10.6 7.6 0.4425 2,778
24:00 105 7.6 0.4277 2,837
01:00 10.5 7.7 0.4130 2,925
02:00 105 7.7 0.4130 2,925
03:00 10.3 7.9 0.3540 3,292
04:00 10.3 7.7 0.3835 3,068
05:00 10.1 7.9 0.3245 3,495
06:00 10.2 7.8 0.3540 3,264

N.B. Altitude of the meteorological observatories; Katsunuma: 382 m and Hirose: 1,060 m as.l.
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Fig. 3. Hourly variation of rainfall amount, at Tochimoto (Saitama Pref.) and at Hirose (Yama-
nashi Pref.) from the 29th. to the 30th. November, 1990.
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Fig. 4. Canopy gap formed by the glaze damage in the stand dominated by Abies veitchii near
Plot 3.
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Summary

The glaze occurred in the subalpine forests in the area around Mt. Kobushi, in the
Chichibu Mountains, on the night of the 29th. to the 30th. November 1990 and caused
damage to the natural fir forests dominated by A bies veitchii. The damage was found on the
northwest slopes of the ridge extending from Mt. Kobushi to Mt. Sanpo in the north and to
Mt. Tokusa in the south at altitudes ranging from 2,250 m to 2,450 m a.s...

In order to clarify the degree of tree damage in the area, a quadrat survey (10 m X 10
m) was carried out in four different stands. A large number of trees (about 20 to 50% of the
total number) were damaged by th glaze in every stand. The damage was mostly restricted
to crown breakage or stem breakage. Among the tree species, more than 40% of the A.
veitchii had the severest damage with broken stems in every stand. The sizes of the
damaged trees of A. veitchii were significantly larger than those of the non-damaged ones,
which suggests that the amount of ice deposited on the crowns was much larger on canopy
trees than on under-canopy trees because of interception of the ice by the former. On the
other hand, the damage to Abies mariesii was slighter than that to A. veitchii.

According to the keeper of Kobushi Hut, and from the comparison of the temperatures
recorded at various plots on both slopes of the Chichibu Mountains, the northeast (Saitama
Pref.) slope and the southwest (Yamanashi Pref.) slope during the period concerned, it seems
that the air temperature near the ground surface of the damaged area fell to around 0°C. At
the same time the inversion of temperature might have occurred at a height of hundreds of
meters above the damaged area, caused by the invasion of a warm air mass from the
southwest side of the Chichibu Mountains onto the northeast side. During the same period,
rainfall of 25.5 mm was recorded at Tochimoto observatory (770 m a.s.l), at the northeast
foot of the Chichibu Mountains, while it was only 5 mm at Hirose observatory (1,060 m), on
the southwest slope. Referring to all these meteorological facts, it is inferred that the falling
rain drops were super-cooled while passing through the cold atomospheric layer below, and
at the instant they dropped on branches and leaves, they were frozen to ice, and fixed and
deposited on them. Then, stems and branches were broken by the heavy load of ice.
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As the result of glaze damage, a large number of small gaps were formed within the
subalpine fir forests around Mt. Kobushi. According to the hypothetical process of
developmeht of the socalled wave regeneration, small gaps forming within the subalpine fir
forests play an important role as the starting point of the developmental process of wave
regeneration. The relationship between the glaze damage and the gap formation relating to
the starting point of wave regeneration is a very interesting problem from the eco-
geographical point of view.
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