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Situation of trees on the test slope.

W, MABERRELTODL R DEAL L, AKIL 04 /ha, BKIZ 1,5404 /ha &78 -7,
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B2mp ok Ui,
Tablel. £ M I b F 2 & F 0 &K &
Climate in winter at Kamabuchi
A Month 11 12 1 2 3 4
L _ _
Mean temperature (°C) 6.3 0.7 1.9 1.4 1.8 8.1
A e} ] ;
Duration of sunshine (%) 29.9 16.1 15.9 21.0 34.3 43.1
7)
Precipitation (mm) 207.2 260.3 237.1 184.2 166. 4 153.2
BoO® W T
Max. snow depth (cm) 18 65 136 163 153 81
X B F Kk B
4 Year Max. water equivalent of snow cover (mm)
1 9 6 1 ~ 6 2 597
1 9 6 2 ~ 6 3 796
1 9 6 3 ~ 6 4 405
1 9 6 4 ~ 6 5 1,047
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Apparatus for measuring the maximum snow Apparatus for measuring the maximum
pressure acting on the tree (simple SNOW pressure.
load gauge using a lead cone).
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Apparatus for measuring the snow Apparatus for measuring the maximum

pressure (load cell). Snow pressure.
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m:HEFR

1. HER - IARDOEERS L BBHEOHEHE

1) RBRXAOBEBHHA

AERKPICHEE U BEHC K > TR LS L FOREREIT Table 2 IR LA LB DT, FHuc
W 2EHENPLHB L, ARMI%IEEDIL, BREFHMEIZEAERLUTH -7, Eic, 19614E3 A
KA, BERKAIBOTH 1.5m, f1m & DMET 110 A DV THE LR, FEURFEBL
TIZAKML02cm, BRXi3110cm, BB KERIZAKXH395mm, BRXIF433mmTH -T, ARIIBK
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HETEEDOE S DERMPLOREY, TN FEHOBADOMERR? XD K&, MEBHOZHEN
YARBUOBBRBICENEZZATNEIbDLEZ OGNS,

BEE BIUBRBKBOHEMER, MEBROELCK-T, COXIREHNS LN, —5 BT

Table2. XA SR H W D & B B 5 &

Maximum snow depth on the test slope

z & SEHIC T 5 H A

i g i |
Snow depth (cm) Ratio to open (%)
A Year
A X B X 3 H A X B X
A-area B-area Open A-area B-area
1 9 61 ~ 6 2 115 200 182 63 110
1 9 6 2 ~ 6 3 145 230 232 63 99
1 9 6 3 ~ 6 4 90 150 134 67 112
1 9 6 4 ~ 6 5 193 240 245 79 98
S 1 Mean 136 205 198 68 105
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Distribution of the water equivalent of snow around the trees (A-area).
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Horizontal profile of the snow cover around a tree.
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Table 3—A. . K i€ » » b i K FH H (AKX)

Maxxmum Snow pressure actmg on the trees

. Year | 1961 ~62 \ l962~63 1963 ~64 1964~65 B -
- e K5 H ”I”EEH: AR N ‘éJ[' lfﬂ: R R A S L] B e NS S [EEim i %  Remarks
No. (A) | (B) ¢« (C) | (A) ( R ROREORE! l (B) | (C)
| (ton) (mi) | (ton) | (m?) | (ton) | (m?) | (ton) (m?)
5 'oL29| 0.92] 6.4 [ I ( 0.39| 0.86| 6.4 i 1.68 | 0.86 | 13.2| 19644 [-ffRIR
6 \ | ; i 0.23 ‘ 0.56 ! 52! 1.03| 0.53 5.2
9 ; | 0.79 0.38] 4.4| 0.13! 029 167] 109 0.56] 66.9 1963@31,/1&&, 19644 % B iC
13 1.02| 0731 7.0 , i | i 1.3¢1 0.69' 7.0 F35H
14 | 0.68| 0.48 I 83! 1.84' o088 83| 0341 0.74 | 83, 150, 077 8.3
! l
15 | 0.89| 0.641  —. | | | 039| o8 —
21 i 0.79| 0.56| 4.4' 1.371 065 4.4:r 0.22] 0.49. 4.4 i
23 | 0.9, 064! 58! 151, 0721 58, 034 0.74| 5.8 , ‘
24 050! 0.3' 49 1Lsi| 072/ 49 014 0.32 49| 0.84, 0.43 4.9
26 i f | ! . 034 0.7 6.3
27 | i : 1.09 | 0.521 4.8| 028 0.63| 4.8
28 l 0.79] 056! 5.4 09 046 54 019 043 81 19634F. |- %R
38 ‘ | 1.23 | 0.58 | 16.2! 0,281 0.63| 16,21 1.20| 0.62| 25.5]| 19644 [-{, ZEMItKER
52 | 068 048| 8.4 0.9 046 8.4 "0.23] 0.56 8.4 1.12]| 0.69| 22.9 ”
53 | o068 o4l 67 ‘ | | 0.19) 0.43 6.7| 1.09| 0.56 8.2 | 19644F [-fI4RHR
54 , 0.50, 0.35| - 6.0, 084 040 60/ 0.28 0.63 6.0
55 | 0.59| 0.421 4.4 i | 019! 0.43 9.0 19634 Bl AR
56 | 0.89 i 0.641 5.0 [ , [ 0.19, 0.43 5.0
61 ! 1 2,22, 1.06 7.5 0.34) 0.74 7.5 1.56| 0.80| 13.9| 19644 |-, Fifll{ki%
62 ! | - | | 019! 043 36| 1.06| 0.54 3.6 i
' ]
65 0.18/ 0.131 1.6 0.53 | 0.25| 1.6| 0.14 \ 0.32; 1.6
68 L0791 0.56 4.2 i | 0.39| 0.86, 4.2
69 ' 0.3 | o021 13' 09 046! 1.3 014, 032 L3 |
70 0.3 | 0.26. 1.8/ 1.09| 0.52, 1.8] 0.19} 0431 1.8
71 ! | ! | 019 0.43 291 1.37| 0.70 2.9
¢ it Total | 1182 841 — 169] 806 — ! 593} 13.30 — | 14.88| 7.75 —
5 # Mean | 0.70 [ 0. 49 | —| 21| 0.58 —| 025 055 . —| L24| 0.65 —
BB ( o | 0.85 — —| 120 — — | o.35 — —| L25 — —
ROFBES
(D) Tk | 0.55 — —| 0.9 — —| o.10 — —| o720 — —
A (A)e Maximum Snow pressure. (C)eeeee Area of 1nf1uence by the standing treé.—-A o
(B):-+eet Ratio of the maximum pressure(A/D). (D)------ Maximum snow pressure on the isolated pillar on the open slope.
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Table 3—B. i
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Maximum snow pressure acting on the trees

£ Year 1961 ~62 1962 ~63 1963~ 64 1964~65
RS SN [BEERRASE SEL R oM RASE SEL EEOnRAST| SR SR fii #%  Remarks
No. (A) (B) (C) (A) (B) (C) (A) (B) (C) (A) (B) (C)
(ton) (m?) | (ton) (m?) | (ton) (m2) | (ton) (m2)

10 1.90 1.35 12.7 2.43 1.16 12.7| 0.36 0.80 12.7 1.31 0.67 12.7
14 1.73 1.24 5.9 1.66 | 0.79 5.9 0.46 1.03 5.9
15 1.42 1.01 0.6 1.84| 0.87 0.6 | 0.70 1.54 0.6
16 1.29 | 0.92 2.7 1.84 | 0.87 2.7 0.62 1.37 2.7
17 1.73 1.24 6.0 2.01 0.96 6.0 0.39| 0.8 6.0
33 1.57 1.12 2.2 2.22 1.07 2.2 0.62 1.37 2.2
34 2.18 1.62 6.8| 2.43 1.16 6.8| 0.80 1.77 6.8
36 2.10 1.49 9.0 1.11 2.46 9.0
37 1.42 1.01 4.3 2.43 1.16 4.3 0.53 1.17 4.3
44 2.10 1.49 5.9 1.66 0.79 5.9 0. 80 1.77 5.9
49 1.29 | 0.92 2.2 2.43| 1.16 2.2 070 1.54 3.0 19634 F [ 424% )
50 1.oo| 1.35 2.2| 0.88| 0.47 2.2| o0.26| o0.57 5.3| 1.40| 0.72] 11.2 }gf’g%}ﬂiﬂlﬁﬁ 19644E & 51T
53 1.57 1.12 2.3 1.66 1 0.79 2.3 0.90 2.00 3.7 1963F- ZE MR 4%
54 1.57 .12 1.0 .23 0.58 1.0| o0.62 1.37 1.0 1.11 0.57 1.7 | 1964 TFHlRIR
S5 1.29 0.92 5.8 1.84 0.87 5.8 0.70 1.54 5.8
56 157 112| L8| 184| o087 18| o080| 177| 47| 1.40| o72| o.1| LIEFFTMLR, 19645 LAHK
66 1.42 1.01 1.6 2.43 1.16 1.6 0. 62 1.37 6.5 19634 _[- Ml fk IR
67 0.89 0. 64 2.9 1.23 0.58 2.9 0.39 0. 86 2.9 1.51 0.78 12.2 | 19644F F IR
69 1.14 0.81 2.2 0.70 1.54 2.2 1.28 0. 66 2.2
70 2.10 1.49 4.2 2.64 1.26 4.2 1.23| 2.72 6.7 19634 |- %47
71 2.28 1.62 5.1 2.87 1,37 5.1 0.80 1.77 5.1 2.03 1.04 5.1
74 1.90 1.35 3.9 0.53 1.17 3.9
77 1.73 1.24 3.1 2.64 1.26 3.1 0.46 1.03 3.1

& & Total | 38.09| 27.20 — | 40.21| 19.20 — | 15.10| 33.39 — | 10.04 5.16 —

3 ¥ Mean 1.66 1.18 — 2.01 0.96 — 0.66 1.46 — 1.49 0.75 —

— V9T —
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BHEIL 30cm RET, REBHOLEMTH »7ce LM -T, AHEFAMTREBRHOKE VARZENH
DEAR, COXEBRHMIISIKIAKT ERITH S,

2. IAHEEEOEELLE

MR B EER Fig. 2—A KR EBY, RO THLIATH-7bDTH 525, BEORESE
TRIE, LIch-T, ZOZEMREBZERD 210, HICEE L7 Fig. 2—C oBE (2 A%
LHMEFHD» S, 1AZHRCET 2 LoZSEE#ET S L L, 2DBA, TEBIUETOH
BHoOBRESHEUNRLE L, SEOEAAGRELZ, S, BERLOTRENA, —5, MEHERA
FHEREOERAEIZIEZRLTH 5 EREL,

72120, Ra:fya— v 1 AZFHCBY 3 LIRORESE, R: $fa— Y 1 8XHICBY 3 THD
TIF, @ : 2 AXIFOWET (Fig.2—C) K61 3 Lok (Ra), T (Re) OS2 )
DT EDG, MARCMDBZBERE (P) BRATRDON 5,
Pp=Ra+ Ry eoveeeereemmeimiiiiiii (2)

TDESICLTRDIBE 4 X T DOEFEHERAZ Table 3—A, 3—B IR LIcEBDTH B, &
ZEOEKIE L THEOMEMIZNETNRENL-TED, COFITRILFCLOZEOHERERT
xTh, FECLOKIRITEL Y, TIT, MATMOIEE P &2 SHOBEITNDL 2BE
P, EOHE (B) ZEXFETLITRDI,

TEhb, = %_ ........................................................................ (3)
1212l Py:Ra+ Rn

COEELTHERT2E, SRICIZEHEZIINEHALTHZNRBERETBOBBTNHDOEEZLS
N3,

COEBERE, YARREOZENEFERUTHINERILELS2ETTHS. KRICX-T, BEAD
ABOA LY, SEIEBSEKEN, SESELTIE, SERURENT LI THE-T,
BIAROLMBROBERICTE2RTTH B, Tk, 1AXHOBAR, HOSETHRREVDT, COAKR
DNTHEEREZAVTHIERIE T2 EB0VANALEHFDITHITHS, ZOXIUERICENT, LK
Kinb 2 EEMAMOMREIBEELERVNTEBCRScE L L,

BRICE > TRDBEW,E, MERORBEOKEBBEEDL L, LD (RROZEZZT 5D
57ed D) KXFIEDONT, FHETEICHBELTHS L Tabled DELD &35,

CORTHRPBESIC, HEWZ Table2 DX IKEFOMOPED > THEELB ST OED S,
Thbb, BERBKIGEUTEERIENT 24, TERICT 5L 20BN L5006, MABEHOK
B, BoUK, RBRICXZBEREOEMLE, ELFORBBAERICTE b THS,

Table 4 @R L1 AXFDOTHE»H S E, AKXIZ0.52, BRII1L.06TH-T, BRIZARD 2 {50
BERERLTNECEEN S, LAL, A*BRIXKEDIC, TRODOFRERMICEARDDIT S D&M
b5, COESOEBREAZEHFEHICL - TRTE, AKIE41.7%, BXIZ27.8 ZTHE & biIcHEA KX
XEMERL, ARBBROF2EICELTVE, CHRIBZEOET, BLXURICX3AROEENLLE
N, BIEBREEISICHERIELBDTHLLELOND, T, MBEOWHELDINC LBV LEDD
BREEZZ N, BHESKEINE, chooBEWNSBEb0EEL LN,
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Table 4. ;L KT » 5 &% K EFE

Maximum snow pressure acting on the trees

BEREEDF Y M % R H E o K
Mean value of the max. Ratio of the max. snow
4E Year snow pressure (ton) pressure (%)

AKX A-area BIX B-area AX A-area BIX B-area

1961 ~62 0.53 1.65 0.38 : 1.18

1962~63 1.18 1.97 0.56 0.94

1963~ 64 0.25 0. 60 0.51 1.33

1964 ~65 1. 19 1.54 0.61 0.79

A 1 Mean 0.79 1.44 0.52 1.06

Table 5. & F Ik & E # H H o M K

Correlation of snow pressure ratio to the surface area of the sphere of influence

, I - S~ {
® w ] # Correlation coefficient
Surface area of the sphere A X A-area B K B-area
a (A +B):Cer/4 — 0.039 + 0.383
b A+Cem/d + 0.012 + 0. 004
c A2C + 0.019 + 0.019
d 2[3A-1/,D + 0. 290 <+ 0.528

Distance to the tree on the upper side.

B : LIDMAE TOREH

* Distance to the tree on the lower side

c: Wi (EEDLLLTORY) O—FEVIAE TOMERE

* Distance to the nearest tree to the right or left.

D : £ hnee 2o the tree on both sides.

3. URLREFEFTEEOHE A

BRI RIZ T EEOZEWIMIC >V TR H)IP, B ZXoMEicdd 5 L dic, HAK, Fivn
ELOVADWBIBEZIPICDSH B, WHTEBEOKENDS - T, MU AMOMIMICTHAENT, EBRIIC
BRILIEGALETRPROOZEREND D, HEBHEAOWEILTHL LY, 2T, SR D3R
FELT, BERZHRLE LBEARD L, FTH, MFOZNENOILKETOEREEL, choo
FHOMAREZVAVALRA TEEMEOEREHRL, SELEOBBEEL, ORI Tables i
RUIEIIT, VFROBARBOTHHEBERIIINE L, FEALERRIGLVEEZRLTV S,

INODELTHHEHIRFHOKE VA DFE, T8bL, MEA»S LFOIAREITOREDYs, &
AR OA T TOREMD & L EOKER (BEEKBETNT LT 3) LEELEDBGRER
TEFig.6DEBDTHS, 127U, A BlikBRKE bIC, WEMDOE SO MBEHICKEVDT, #
BIREAOER 2R T L ICHEBTRLTH 3,

DR oh,L LI, EBEEKBOEHA, K& 5~10m2 { SWETREHOBANC Lich-
CEELSBMUTOS L5105 505, ThELEICHESEE -k (IR X 5T, PEIERRD
EESEA L THEEREIRE (B SR0, o, BEEERBOBINCHT 2ZERMOEAR, AK



MARTMHZEE E1#) &« KR - £ — 167 —

20 T T T T T T T
R ° e A
.2
£ O B E
8 - 4
© ) ‘Q"H‘
El .
{m o °
5 108 %5 © . o 4
3k s .
e S e SNCELLD o
@ L . T 4 ° [ ]
ﬁ. "nl ® “" d * T
b ',' .‘.“'
] Pid
a ) L ! 1 L 1 L
0 2 4 6 8 10 12 14
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Fig.6 & FE o % # #i @A
Surface area of the sphere of influence.

FOBBEAREVY, INRRRROBEZEEDOEICLIZSDEEZSNS,

HIP AR 38° DY TERMICAIE LRI I hid, ko s MEORBHMA Y
EIREST 2 &, TOMERIE 73m?2 Th -7, Fho, EDWHARA 26~37° OMRANTRIE LIckERick 3
L, BN 25m2 FTREBEMBETIC UM -> TEEGERT 2 EBRNTWVE, chdE kT 3
&, COREFRTRIEREMSD»TOEIVC LICE S,

TOXS BB IURELHO S LT, fERk—RICVbh TV kDb, ZORBARMPELETN
HDEEZBND,

4. HFKBRICEZ3FENEIL

BRMIC BT 2K, ZOBFICEL LTV AIARLRT, HERSOBHELITVEIbDEEL
SN, SEAY I3, UABESKENZE, ZORBRAOBRANZG 2BEII/NE 35 BTV, L
7eH->T, BLEDTEDBELVETIIE, RRCEK > TAUARESBBELTNE, YRBERCHIBZE
EBERTEbDEZEZONE, UL, EFLORERRTIE Fig. 1, Table 6 iCRT LT, HB3L
AROMEY D% 2 HECHI »> TERER LIBAK, BERKCr»2BERECE > TEHSS 200
Ed, LEVICHENT 2 &0 EARAS o > 1o, R, AAZKRLIES, BEOBHEOAR
BihoILARICHD > T EFEZSNTOIH, KRBOBR» 555 &, KRIC X > TILARBREHHL
LTd, BL2DMAKRICHPEIEERSETOEDD NG, HCWAE, IRENEOHREOBHICEEL
EZB0EBLBLTINEITH B,

cocEid, MATERNCEREEI SHATOIMEINICLTHS, THbL, IACKT 2HER
HOZEHEMSE ZTINE, IAERR LT ZOEBIMOIKRITRER VDI T %,

PEBR~TC ERBHOLIID, WhWRLEREICET ARERRTHY, BHOKSWHETE,
BE (F0) HEOMKICKD, BER2~5FKETILODNTNS,

5. MARRELEE

IRBEEOBHE, BXU, RBEICK > TEBHBICHZDDEEREL, &g, AEMEICEL

LTWB5AE, BEPOBRETRELBHL TV EOB¥ELAS 0 6N3, TOXIIKRIMDEL
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Table 6. iz KRR ic & 2 F L o & 1k

Change of snow pressure by felling

R OB K
Test area A B
®
Area (m?2) 510 325
& Year B 1961 ~62i1962~63|1963~64/1964~651961~62/1962~63|1963~64{1964~65
RTAR NI NI -
Number of trees 46 46 40 26 50 50 45 36
hadh 72 b © K ¥
Number of trees per ha 910 910 780 510 1540 1540 1380 1110
&R B’ O (%
Cutting rates 0 13 43 0 10 28
T E W OE K K
=
Number of test trees 7 14 24 12 23 20 23 7
BREEOIHEE (ton)
Mean value of the max. 0.70 1.21 0.25 1.24 1.66 2.01 0.66 1.49
Snow pressure
XKEE O
Ratio of the max. snow 0. 49 0.58 0.55 0.65 1,18 0.96 1. 46 0.75
pressure

TOBUARE, MEOBHEELIMBIEOWMFOHENEZ T TS C LITIEAH, SFICHKILL TV B3R
BBHELGAZITOBEHDEEZONG, £, COMBERI[BHICHEE LT 3HBORINED
31, BEOZU P OEYREBESETIRTTH S,

CHODERIC OV TOERERE S 57:%, 35° OR—EAEICHE, BE, KFO3EHOZER
AERE L, ThChH» b EE% Fig. 1—COREICE - THE L,

1961~1962FE& M 5, 1964~19654F D 4 ZJAMNCHE Lic Zh EhoXERICb 2EEE, BEKE
(772U, $300m IR NABEE TR - 70KB) 2108 5 & ICHMBHRKICT oy +F5&, Fig. 70
B0 1REFRICIED, BEE P (ton) LU, BMEKEE W (nm) LT5&, HOAEKGIDLT

50 T T T T T
(tom) 1961~ 62 1962- 63 1963-64 196465
O X% Horizontal
- x ®@ Vertical to elevation
= ® @ Vertical to slope
K 1.0f b
"9 ost e
3
0
n
[
1.
o
3
[e]
&
[0 o o x p
0.05 1 1 1 1 1
100 500 1000 500 1000 500 1000 500 1000 2000

#® T &k B Water equivalent of snow cover (mm)
q

Fig.7 WERKELZEDOBK

Relation of snow pressure to the water equivalent of snow cover.
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Table 7. & P=aw? ZEBF 3EK a« O
The values of coefficient “e” in the equation P=aw?
B o A - - - s | ¥4
Angle of pillar 1961~62 1962~63 1963~64 1964~65 Mean
A = ! 0.64X1078 | 0.46X1076 | 0.80X1076 | 0.45X1076 | 0.60X 1076
Vertical to the elevation (1.0) (1.0) (1.0) (1.0) (1.0)
= 3.6 2.4 2.0 1.7 2.43
Vertical to the slope (5.6) (5.2) (2.5) (3.8) (4.1)
7K S 6.2 5.8 5.2 3.7 5.23
Horizontal 9.7) (12.6) (6.5) (8.2) (8.7)
B S T T (1)

=KL, aldER
TEbhahd, $ibhb, EOABICLIOLTEERIKEBKED 2 BICKH L THEMT 3, 1L, B
EVROBEDNSVE FIESDENKRE L, MBEKESRL LR UY 3 LEEMSABICEL LTER
PoIRTNEHEEBEZN,

ERa XA LEEKED L EDERIIODPEZBEOHEERZDT M, etk > TERERKLPLIBES
T A ENTE D, B adfiild Table7 DL BV TH 5,

EBaBEILL>TED S, Ic& AT, BRREMEKED 435~796mm Th - 72 1961~1962 FLH» 5 3
KLEOKFED a ITIKE#ENE L, 3EMOEIIAK L >ORTEDbEN, HAKBKEDL 043mm
ERED - 121964~19654EK1CIE, a DEIRINE P oTce ZOXIICER I ->TaDEBELLDOREHE
DEBNICL L DEEZ NS,

Table7 2&Nidbh 23 LI, EEREOABEICK > THEEICERLD, 44ZHOFHETIE, BE
HICMbH2EE%:1.0 L9 5 &, EEME, KEECOPZERERZZENEN 4.1, 8.7 105, T7abDb,
KFAREICIND 2 BERBERLICMD 2BEICETHIFICOEL, BEHEDBSRN 4 EOTESD P
52 &ITii %,

WEBE M SE - eEOAEAE 0 & L, MERICMbZEEEL.0LT5&, 0 EEF PoORICIFig.8
DEBH 1REAFKHED LD, T T

P =0.0860 4 1.0 «+eeereeee (2)
i,

WEBEBEE P, hEEE P, LT5E, ME
BiclE P Kb -T3ZEE3HASHTD
D, EEBIUKERIRIE, P L P OBEAOE
AHMb -T2, BEOES IR S 2.5m DK
RSB LS EHELSOVD, FVETEEHN
LK 30cm HHEIBETH -7 LI
T, BRECHPE P BALEZELTHED, £ 0 EY 80 %0

5342k, ABEQUDICEDS P DOHEIZ 0B E Angle of pillar (degree)

PP = —0.0866 . (3) Fig.8 XiEDME L ZEDRG
2 0.086 6 + 1.0 Relation of snow pressure to the angle
L1358, between the plumb line and pillar.

0=90°

40

Snow pressure (Ratio)
oo ()M M
Settling force (Ratio)

~
o
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Fig.9 SEEIChH»2RRKEEDOHH Fig: 10 #ih b Kichh 2 BRKEEDHH
(Fig.2—D 0@ 26 /) (Fig.2—B @A # M)

Distribution of the maximum snow

. . . . . pressure acting on the tree with
acting on the vertical pillar (using the a bent lower part (using the

apparatus shown in Fig.2—D). apparatus shown in Fig.2—B).

Distribution of the maximum snow pressure

Fig.8 hobh 3 L5c, SERBBEFEMP DTN 10° PV Th, P DEERZSKD
40%LI Y, EREDEBBRE N T ENBDPS,. )

DO S bt s &5 D, MATMICER LT 210k, BHOKSOHAZE, ALTRTS
STHBFIBERKELLOT, BMVEELALARETETRELBEAZT S L5, L
->T, BEEARESE LD ETIHAE, MENE,STEALTRRIGENRBIZETSE2C LM
BE LT LIRS, .

6. EENEENT

MEREOBHIL, BE, S8 BREEREICE-T, TNThRELZLD, SEOEENHOEN
IS UL ET B, &A1, MEBO LBMTOBEHBAEOHAEPFER, hRFAREFNID
FH, hR#A/NE  ZDMHNRKE NVBAZBFEHEND &5 IC, BEOEEIMOEMKIINTH
%, )
BEMTEEICRESEET L0 TLINE] THY, MEBERIERLEVLEODNY, Ef, 7
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) —7R TEODE] BOTHHEMBBIHEBEICKE L LODATVSY,

R O DSRERIC I B2 BEOEE N % Fig. 2— D OFETHIE L7:1963~1965E0D 3 XFE DT
Fig.9 IR L B0 TH 5, Fig. 9 ickhid, SECE U TEEDOFHSEM LT BT EM—KS bt
bh, BLELS TEOHE] BORFLEENKRE B obN TV REANAOND, ZOHARENP
DR ERIE > TS, Fig. 9 OMBOREMTRIIES TH/- DT, ENEOMELIEIZDRND
STWBEEZLONBEDT, WERLTEIZIVZE,

BEMMOBICONTH S &, 1963 £LFRIZ TLEVE] BAE L, 1965 X ThERH TEo0H
B BRED-iCEhrboT, SHORICE (ICED - AR AN IR,

RIT, SIARFEREIC K » TIARICH P ZEESHE 5D B h% Fig. 2—BOFETHEE Ui,
Fig. 10{TR L E BV TH B,

ZORIR L (A) & (B) BHMEOBOBROERA, (C) & (D) BARDILATHS, LK
R (A) & (C) BRI D BDILNILART, (B) & (D) FBEMDBKRENIIATH S,

FED#EE (A) #35.2ton, (B) A85.7ton, (C) »33.0ton, (D) #3.7ton TH-T, A+ B
OHRRK & HIPEIIL - T B DIV EH#M UMK AP BBESKE , BB/ HERE—K
LT3,

AR EBEROVNKIZHAPZEEEZLE TS E, BEBDOKNPLHLLFTBROFBAE, THIEB
XKOBENENC EICLEBDTHAS, T1bhHDH, Table2 IRLI KDL, A« BROEKERSE
4 PEFEEHTZNEN 136cm, 205cm TH T, AROHBHEIIBRD 66 %Th -7, BEKEHEM
TEHLEEDZDO2FICHHALTHRMTEENS L, FIBDLEEBEDTH S,

ZEDERESMIZARKEBRTHUORL > IEmMEZRL, BRXTRHENPS 50em iDL ATH
RKEWB-T, EESGRNOHSE B FRCETE2600XHTHE0, A KTEHTHIEEENKE
{, BEXEMBHITHEMNT 2EAEAERLTOS, COFREHARRKOBHADOEIL LS bDEELLNS,
ARTRBEZO—BUMEICREINTEELLD, COBENAMIKE > THIARL, KL -TET
THLEBHB, £, WHHSOBEMCLIMEL L, KAADIREHOZRICEID, ARBBK
LV LBEHOEENEL, 2EN TTOoDBEI(TET LM, T LAKRELKOTRERTHA,

v 3 U

IWES BN OERBHICE O TR LICBE4XFICEI 2 UADORE EEE, BLUILANBELE
B, ¥R noicBild 2 W ARLORERIICOV TOMERRERNT 2 LROLSICU S,

(1) BHICHELUAR(RFH) OBRBEIRN%IEELEL, BR (RFROEK) TREMEI T
R LTH5 (Table2),

(2) HEOHEMNBEYT S EICE>T, YARLOBREREBIZ ARG, BEKBEOIELDX
BREL, HEORVBRICENDTHIOZDOEFHFERETRL, AKTRESLREORESNDLS 1D,
EHERIIBROK 215TH - 12,

3 UAHBOWMEHEEAS L, MALHOEMSNTO2EEIR, THLADERICK ~ TH
B, BEELICODKE Dok, FHORTHETHE, BEMICE-T TLEDE] 2350, 1A
IZHEE LT BHMOKEBE RS ohiz (Fig. 4, 5),
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(4) IKRIZHDBEERZ, ARDEE, B/IH 0.2ton, HEKH 1.8ton TH - 7chs, BRTREIH
2% 0.4ton, HEHS 2.9ton TH -t (Table3), TN SEBHMORIK:E KT 5 &, FHLTAK
128 ey BREBHHOBALZERAULTH -7/ (Tabled), LirL, ThoORIEMIBITSDEIK
%<, &L, ARBEEZEDOET, 30 EMAKOTIRLEIC K > TREMKE L, EHFREIZARY
41.7%, BRR27.8%TH -1, '

(5) KK ZHEBBEDOKEN L, MBRD 0L EHD Iy, FHRL Iz E { Kk5~10
m? OFHTH - 7 (Fig. 3~6),

(6) HBIAKRDEY ORZEIFEREF LTS, BERKCHPIZEIEEINNEIBLALEEDDINCE
MY ShIC & (Table 6), HEdg, KREKBR LEE, BMEOBIHEORMRMD LK -T
WL EEBZONTOI, KRROBE,» LA DL, MEBHODLBROEEMTRIIAEELEE, &
20T, REEED 7 ) —7TEDICRIEBEALERBENESLLLTINES>TH S,

() FEICHRE Uil « BH - KEOZFERIC 2 EER, TNENHBKED 2 RICHHILT
BinU7c(Fig. Do $ 70, BEBATIHEDSEH - 2RO MEOBINCONTERICHEML, $SEMEC
PRLEEICHNT, BEZOLAIIN 465, KEREOBAEIHNIKTH >/ (Table?), 374h5,
HMEBDOLITVEERICE T, BHEXD SIMEDSinid 2 »ICKE D,

(8) BEOEEAGHRAKEBRTEMNS D, AKTRIE FHICHBIC Lot » THEDA <
725735, BRTIIML50cm D& CATRRELY, BFHOZESHELTNEL5THS,

9) MADEEMNICHL L, BT D DREVILAKIZERBELEEZZT 5 EMMRKEDCDOTEESR
<185,

MEBHOL I VEEREICE T 2RABLOBSBMC VT, ULolshoERnkosnl,
ZDREHRDHAROEERME, &I, Bl DARORBICTRIIOEMER, Lot LNk
MDERE, BHIECOVTOBRERREBNTENTH S, BF, AREEEBHOARLEFEICOV
THREEZTEIFETH 5,
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Pressure of Snow Cover acting on Trees (1)

Kihei Taxkanasui, Kenjiro Kataoka and Shohei Sato

(Résumé)

The pressure of snow cover acting on trees and on pillars set up on slopes was measured
to study the mechanism of the snow damage of forests. Then, with these measurements, the
distributions of snow depth, snow density and hardness around the trees were observed.

Observations were made on an east-facing test slope of 35 degrees during the winters of
1962~65 at Yamagata Branch Station, Kamabuchi, Mamurogawa town, Yamagata prefecture.
This district is situated in a heavy snow region and is covered by deep snow of about 1.5
meters every winter (Table 1).

(1) The tree age of a forest of Cryptomeria in which the pressure of snow cover was
measured was 50 years, and the density was 910 trees per hectare in A-area and was 1540
in B-area. In B-area trunks were cut at a height of 2 meters (Photo. 2).

The trees in both areas were successively cut during two years leaving a few stands,
but the mean value of the maximum creeping pressure acting on the remaining individual
trees showed practically no variation even after the cutting (Fig.1, Table 3, 4, 6).

The creeping of snow was disturbed by a tree on a slope and a limited area of snow
surrounding it remained without creep. By observations on the flexture of the boundaries of
snow layers and the distribution of the water equivalent of snow around the trees, the
“sphere of influence” in which the snow produces creeping pressure to the stand, extended
over a mere 5~10 square meters (Fig. 3, 5). Measurements showed that the maximum
creeping pressure increased with the increase of the supposed area of the sphere of influence,
but remained approximately constant outside the sphere of 5~10 square meters (Fig.6).

From the above observations it may be concluded that the influence of a tree on snow
creep is limited in area and there is no relation between the tree density and snow pressure
to each stand on a ‘“‘stable slope” in which the total creep of snow (gliding at the bottom of
the snow cover) is about 0.5~1 meter during one winter, and no cracks occur in the snow
cover.

(2) The snow pressure (P) on pillars which were set up on the slope vertical to the
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elevation, vertical to the slope and at a horizontal angle, increased respectively and proportio-
nally to the square of the water equivalent of snow (W) or (Fig.7),
P=aW?

The coefficient (@) represents the pressure ratio to each pillar (Table 7). (P) is expressed
by a linear function of the angle (6) between the plumb line and pillar. When the pressure
acting on the pillar set up vertical to the elevation is taken as 1.0, we get

P=0.08660+ 1.0

The above equation shows that the snow pressure on the horizontal pillar is about 9
times that of the vertical one (Fig.8). In other words, the settling force is exceedingly
greater than the creeping pressure on a stable slope, and the trees with a bent lower part

receive a greater settling force.
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— Plate 1 —

Photo.1 I KICHhHBZBEDCHIE (AK)

Measuremens of snow pressure on the trees (A-area).

Photo.2 s KRiCchh 38T

Eofiz (BK)

Measurement of snow
pressure acting on
the trees (B-area).

Photo.3 R15 - 7o fUEEDREIC
B EEDORE
Measurement of snow
pressure acting on
the pillars set up
at different angles
on the slope.
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— Plate 2 —

Photo.4 3= K A &L O ¥ F ® Rl #
Melting of snow cover around the trees.

Photo.5 L AFZOEEEOEE
Wi RV 7 AN SEAT)
Vertical profile of snow
cover around the tree
(Parallel to the direction

of slope).

Photo.6 M AZOMEEOEE
Wi CRHE 7 ficiE )
Vertical profile of snow
cover around the tree
(Normal to the direct-
ion of slope).




