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Fig. 1. Showing the belt-shaped “dead tree strips” in subalpine
<climax forest on the west slope of Mt. Inako (2352m). These white strips
in dark green forest are formed from a large number of dead trunks of
dominant Abies-trees, and these strips shift upwards on the slope. The

shifting area of “dead tree strips” is characterized with dense small
.Crowns. '

Fig. 2. Showing the crescent-shaped “dead tree strips” on southeast
slope in Mt. Maekake. -In this infrared photograph,” many “dead\tree .
strips” are characterized by clear steps consisting of successively dged
Abies-trees with different height.
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Fig. 3. Map showing the distribution of the “stepped” Abies-forests, i.e.,
the shifting areas of “dead tree strips” (a) and the directions of prevailing
winds which were determined by deformation of tree crowns such as shown in
Figure 4 (b, was measured with a clinometer and b, was observed with a
field-glass), in the northern part of the Yatsugatake Mountains.
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~Fig. 4. The one-sided crowns of Abies Veitchii and A. Mariesii
on the wind-swept south slope in Mt. Yoko. These characteristic
crowns indicate the local direction of prevailing. wind.
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Téble 1. The frequency of prevailing wind directions along the
valleys. Each frequency has been calculated as a percent-
age among all the wind directions illustrated in Fig. 3.
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Fig. 5. Sezsonal changes of wind velocities and directions in free air
“(solid lines) and on mountains (dotted lines). The wind directions (arrow)
of free air are shown with vector mean (degree), and that on mountains,
by the most frequent wind directiods in 16-directions. The aerological
data?4) are 5-vears averages of 1951-1955, the meteorological data of Mt.
Fuji2?) is 5-years average of 1937-1942, and that of Mt. Kirigamine2®) is
3-years average of 1943-1945.
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cTable 2. Directions of prevailing wind in free air and on moun-
tains (about 2000 m above the sea-level). The directions
of free air shown as vector mean are converted into 16-
directions, and the wind directons on mountains are
shown by the most frequent one. Aerological data24) are
5-years period averages (1951-1955) and the climatic data
of mountains?3) are l-year period of 1945, except that
the data for Mt. Ishizuti is obtained in 1946.

In Free Air On Mountains
Stations|Yonago|Tateno| Sendai| 529" |TsurugilIshizuti| it 6

poro gamine Zad Iwate Nantalﬂ

Altitude| 2000 m|2000m{2000m | 2000m 1946 m | 1964 m | 1925 m | 1760 m | 1771 m | 2483 m

Jan. W | W |WNW WNW| NNW | SW S W W NW
Feb. |WNW| W W |WNW| NNW | SSW | S WSW | WNW | NW
March| W | WSW| W W N N S WSW | WSW | NW
April | W | WSW| W W | N SW SSE | WSW W NW
May W | WSW| W W | NNW | SSW | SSE | WSW W NW

June | WSW, WSW| WSW | WSW S sw, ssw| SSE | WSW | WNW | NW
July WSW| SW | WSW | WSW S SSW SSE | WSW | WNW | NW

Aug. | SW | SW | WSW| WSW| S SSW | SSE SW | WNW | NNW
Sep. | WSW| SW | WSW| W | SSW | SW SSE W | WNW | NW
Oct. W | SW W W | SSW | SW SSE W | WNW | NW
Nov. W | WSW| W |WNW| NW NW S W | WNW | NW
Dec. w w w

W NW W -SSW | WSW w NwW
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%&éﬂfu%bﬂ%ﬂ@ﬁm@ﬁSWK%é§<%ﬂ%¢bmﬁw9m@ﬁ@m@
TN EVHBETE B, '

3. fEthsSHELSDOBE

CHERDEITT S L, ZORKHEMBEE L THRBE s Y BOERE RS, Lo T2
D 743 FACEBESHIRML TS, DT &% FIELTEBOETHN % 317,
COFMEFFMCHENS &, =DM B O TAWONICEL > CTOTHETH 2, %
TN U TRIRERICGEN 2 FRILO T, T TREEBIREIIC DWW T 20 575 1
FIRZDOHAOMWE E 8-FA TR 12, R EAMBEOEIET 3 ME B G L FE8
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Relation between the chief directions of the developing
shift of “dead tree strips” to the directions of slopes
and of prevailing winds.
strips is reverse to the directions of slope and of wind.

The shifting direction of the

‘Developing shift of

‘ Dead Tree Strips - “Slop“es Prevailing Winds |
‘Mt. Tateshina - - N—NE- - SE—S—SW - ‘S—SW
. 'Mt. Maekake A NW-—N--NE  SE—S—SW SE—S—_SW*
D B N N S
‘ C E, SE NW W, NW
Mt. Futago NE SW SW -
Mt. Yoko A N—NE 'S SWik—S
e B 'NE S—SW SW
C E NW—W W
T D E NW W
‘Mt. Amaike NE—E S—SW—W SW#—W
"Mt. Yatsuhashira N W—SW- - Sk
Mt. Shimagare N—NE—E SW, NW S—SW—W
Mt. Chausu A N—NE SW S*—SW
B NE S—SW SW
Takamishi NE NwW SW—W
Mt. Naka A NE—E SW SW—W
B’ NE NE SW
C NE—E SE SW—W
Mt. Inako N—NE W SW—?
Mt. Tengu A NE — SW
Mt. Mikaburi NE—E S, NW SW—W

# These directions were concluded from topographic conditions in ac-
cordance with Arakawa’s theory.
** According to the following formula of wind shadow, it was cocluded
‘that the wind passed over the east side of Mt. Chausu was prevailing

here. The formula is; d=h cot *AZ—A,

where d:

distance of wind

shadow, h : mountain height, and A : angle (average) of slope of mountain.

PLTRU Iz, s, MROEFTAMEFE TR X R & R RRINS,
Table 3 i« & 3 & M O#TH I EBMEADOETH M & 1T S EITU, |G e 8L

THBHBBUENFTLEW, b b BT MERE L b EBE ML BHELERE D -
TV, COBFRE - LIE> & SEED,HUDOHFRC DO TEREICHRETL TH S,
AL (2493 m) WX EEPERIE O IR (A) 2> 5 ILTERE O S8 25 BAR % 8k 4 CILEEHE o
—#8(B) 1T SHLTUE» SRICOO L L BRE 2R CEEFEO—% (C) £ ¢, IIH
ZEEUTEREL TS, Codndfmiiaim (NW—SW, 2200 m L&) o &R & ILhTER
EBEECE > TIHERS 2 2L, 20EERC L - TEEHMRE @A A4 <Y - a2 VH
CNTH Yy VF TR EDHBEARARE T oTWVBE, TRV IEY - FFL IV EBLEE
Mo Z20oBEEEES TERRZEL, FEEN L L > TEEAMZERL T3, A
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W AROBERDBZHD D, ZOTHBHT/RINZEBEN & RHEOBFREZILSRLT
W3 (Fig. 6), ch 28833 &, EEREREMIEL TESERT 3 HAIEL,

Fig. 6. Showing the relationship between the directions of the developing
shift of “dead tree strips” which are indicated by gradual decrease in tree height,
and the directions of prevailing wind (white arrow) which are indicated by the
one-side tree crowns, on the southwest slope in Mt. Naka.
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Fig. 7. Increase of the wind velocity in annual mean with altitude on
the mountains and in the free air. The line @ is for mountain’ stations which
are exposed to “prevailing westerlies ”, and the exposure of other mountain
stations (about /ines b and ¢) are less than that of /ine @ because their stations
are placed on the eastern part of peaks or on the top of mountains that are shel-

tered by other mountains standing on the west side.
1 —@—; mountain stations (1 year and 2 or 3 years period average of 1944-1946)23),

---(D---; in free air above Tateno (5 years period average of 1951-1955)24),
— X ; the data of the old station of Mt. Fuji (4-years average of 1932-1936)22),

ULDELCATRIMENC LBRMCENTSZLCAEZDRABITLZLETHADBH D, a-
& b-giEic AEh s, ThbbES 2000m ¢ 7.5~115m/sec.,, 2500 m T 9.5~
125 m/sec. DEHEAIKH B E AOND, ZL T, E5F 1500m UT TR EyBEHR (8
& 1300~1900 m) & FE 7 v 7 2 BT#E O SFE LR (1200~1900 m) @ 72 DI BEHIIREEDS T <
C-HER & e B TIEEMENS A XU, ERITILEE 1285 m OA S EBEE T - 12—
OHPMETD 3 1o b EFLH L7m/sec.’™ LI /PNSWEZRLTWS, ORFEDTH
QIR EEEORD SN AEES 1900m L ETHD, BiEEELCILERS 229 2 A
R & A5 2100 m P EOHIKEET S L EHBEVERSH L LBbN 3, ’
Ay EEEE 2~3km O FEEMIE L TEYERT 3 AAIREWIIRTH 5, Uiz
o TEBEHROBEL ED FEEIZ, BERALDANERBEZ LU TEBTAY, 200D
U 2km o EG LRI 7 > TElR s EREE 2> T4 3, Arakawa (1932)D 23
RRNVEFHCENZERICL AL, —2OREAPBEZHEL DLV EDRED S LTIk
DY#A B & &, BRI TRBEIERINZ2EALH S, EEOIWLRTRZSEOE 2E
FTEIXTTH2P, PCRVAVEAZE D CEPEILEINTINE,D BEORKIVEDE
A, A sEELAIEICRERES D B T EBH LN, —KicHEO L TIRE
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EEETHRES T2 &, ELEEERIAFED 4~5 Hd 203 10~11 BB 33, ZU
THEATFHZIIRT S 20 5By BROFHEMZ T2 DL THIE, RED 8 Hik 6~
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Relation between “dead tree strips” and winds.

Upper Winds

4 W-SW \ Developing
v. 6-8 m/sec. Topographic Prevailing Shift of
Max. in Winter Conditions ~~ Winds — Dead tree
/ valleys, 4. Nw-sw-sg  Strips
Valley breezes Slopes, ' v. 10-12 m/sec. d. SE-NE-NW"

On W-SW Slope Ridges, etc.
Max. in Summer

d.; direction, v.; veloéity

Trbb, EHEE C OEBAI X > TEITIRLN S, 2L TEMER FEOSE IR
PR & PEEIOD (NI CHE L L AEE 25, B - 41H - BRI CHEAIERCE - T, 2 DR
e—HLbDTHS5, LERGEKICHES 3 TRARIEIC L FET 3120, B
WEDIR XF1T 2 HEHB KR, TOTERBIREDETICE > CRELERSHS L B4
5h %, : . S

RICDF &, ﬁﬁ%acﬂ%ﬁ%ﬁ%@'——}i6ninﬁ?ﬁﬁw%%%‘uBﬂf\:éﬁﬁk?@%?ﬁimﬂﬁﬂz'
SHIFCELBRHOBRELE T, BXBERLZYERBOIIAZEOEMBERE, 25 UKE B
SERMEBEOFEECHE2SALNIIARTERROAH F—RCHELELVET, -

B =

1 @R T LFOBET 5. COBHT 5 REOEKE 2 MR EEL S <
BRy s e vl @B LI, 2L CHASY BB 2 HEEBIRY 7€ KD 4314



82. ' . B E B . NSR..0..U., Vol.. 10

'k;@%ﬁ@@ﬁﬁm& mm&ﬁ@ﬂﬁ%ﬁﬁb,ﬁﬁb@@%%momf%%b

S

2. BEEYIRY I € BRI ES 2wmﬁ&h®viey-ﬁﬁ95€7®@576@ﬁ@
e b, FHEREHBEAA->TTAOEEDOEER, ZOARKEIYERT S LUHORE
WMOVERITZ > THMHET 3, FETAREHAE SW Kb 2L, «

3. HRMOEBEMBRCELTEACGEVEERZLD, §C$ﬁ?5ﬁﬂ#%%
SW Mg s £<, 2hzdule UTH 90° ofEFicaIn s,

4,3@%%&%E-m5ﬁ%%§MCOPf%%b,%%ﬂ@ﬁ@ﬂik@@$@ﬁﬁ
A (XTI REE) oI CHRZL R (ERCRRE) BPHENIRIC L - TH
m%~ﬁbﬁﬁ%ﬁmbté®f%%5&%zéﬂa '

5. fEMEOEITHIAIXZ C O RHNERE DT ﬁﬁaim?% S

6-HE&%®%$COPT%%b,ﬂﬁ%ﬁ&hﬁ@%ﬁ@&%&%%%%oc&%%
I LIz, LU CTRERMHSED I TER O B 2 E Y 10~12m./sec. TH 5 5 &
EUTz,

‘ Summary

1. The distribution and chief direction of “ dead tree strips” in
the subalpine coniferous forest of Abies Veitchii and A. Mariesii were
surveyed in the mnorthern part of the Yatsugatake Mountains, Nagano
Prefecture, and they were discussed in relation to the direction and
velocity of prevailing wind.

2. Many “stepped ™ Abies-forests, the shifting areas of « dead tree
strips ”’, were observed at the subalpine climax forest in hlgh altitude
above 2100 m., especially along the western edges of mountain ridges
facing valleys, whose direction was southwest or west, or along the
western edges of mountain spurs, direction of which was almost in
right angle with the valleys.

8. The local directions of prevailing wind, which were determined
by the deformation of Abies crowns, are mostly in right angle with
mountain ridges or spurs, and are parallel to the direction of valleys.
The wind directions in the ‘ stepped” Abies-forest area are limited in
SE-SW-NW, and the highest frequency was found in SW-direction.

4. The observed direction of prevailing wind was discussed on
the basis of aerological and meteorological information; the direction
and velocity of prevailing winds are a resultant of upper prevailing
westerlies (strongest in winter) and of valley breezes (strongest in
summer), which often develops on western mountain slopes, in the
northern part of the Yatsugatake by the effect of topographic conditions.

5. The developing shift of “ dead tree strips” occurs in the same
direction as that of the prevailing wind. ‘

6. The 'wind velocities at each part of mountains were discussed
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based on the aerological and meterological information, and it was
found out that a close relationship between distribution of wind
velocity and that of ‘“dead tree strips’”. The wind velocity at the
exposed slope and mountain top near the “ dead trees strips” could be
estimated at 10-12 m./sec. in annual mean.
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