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Study on the Improvement in Techniques of
Snow Disposal on Level Land
By
Tadayuki Onuma, Kazuo Kobayashi, Kyuzaburo Takahashi and Kensei Muramatsu
Hokuriku Nationel Agricultural Experimental Statien, Takada

Abstract

The input heat from the natural heat source to the snow surface in the snow
thawing seasan is measured by separating it into the heat of net radiation and that of
transfer in the atmosphere, and the distribution of the input heat flux at
various places is investigated; the result shows clearly that in Japan the higher the
latitude is, the larger is the distributed quantity of daily mean heat of net radiation,
but as to the heat of transfer in the atmosphere, no change due to the latitude is
recognized.  This fact is considered to be caused by the time lag of snow thawing
season owing to the latitude. From the above-mentioned it has been ascertained that
the promotion of snow meliing is more advantageous in high latitudes.

In the case where it is necessary to disperse a large quantity of powdered chemicals
such as GA by a blackening method, the combination of a snow mobile and a lime sowet
is very effective, and 1 1on of the powder could be dispersed at a rate of 30 min/ha.

Comparative tests of various powdered chemicals in respect to their ability of
promation of snow thawing were done by using carbon black as a standard powdered
chemical, and the results of the tests were, together with other conditions, taken into
consideration for discussion of the practicability of chemicals, and a few promising
powdered chemicals were examined.

The snow surface furrowing method, which increases the input heat of transfer in
the atmosphere, could not accelerate the melting of snow, because the period of disposal
was too early, but a snow plow which will increase the efficiency of the furrowing
method was devised, and by letting a snow mobile haul this plow the experiments of
elevating the efficiency of the task were carried out, and finally it could be proved that
the furrowing of 1 ha was completed in a little less than an hour.

The results of investigations into the green yield in early spring on grassland by
accelerating disposal of snow melting proved positively that the yield could be doubled
by the acceleration of snow melting only, and alsa be nearly doubled by top dressing of
manure,
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Table 1.

Experimental gite and test item.

1974

Experimental site

First year

1969 winter

First area; Yamagata Agric. Training Center,
Shinjo, Yamagata Pref.

Second area: Yamagata Prison Mogami Farm,
Yamagata Pref,

Third area: Izumigaoka Reclaimed Farm,
Shinjo, Yamagata Pref.

Hokuriku Naticnal Agric. Experimental Station,
obs. field, Takada, Niigata Pref.

Daidohara Reclaimed Farm, Sekiyama, Myoko,
Niigata Pref.

Second year

1970 winter

Dake Reclaimed Farm, Iwaki, Hirosaki,
Aomori Pref.

Hokuriku National Agric. Experimental Station,
obs., field, Takada, Niigata Pref.

Third - ear
1971 winter

Daigen Urayama Farm, Mizoguchi, Tottori Pref.

Dake Reclaimed Farm, Iwaki, Hirosaki,
Aomori Pref.

Hokuriku National Agric. Experimental Station,
obs. field, Takada, Niigata Pref.

FreEwEREEELL.

E #AABBLER
M1 ETHEX LM 2R

EECMERELEET 2~ T, HEAOEE HmgaeTs-re.
R AEMESRYEFEL LIRS EHH

WMoRBEESN I COFRORLWVWTHE D, TH1T, B
REMICBTSBNTOEEEHonCL , 4B
REPBMRTOELEENLILBESD. FO
HREEBREFRACTAITRONE TEAF OO



FRELBEERORFLET TR — AB -G 1T

Test item Geographical Altitude Geog: ,
features position
(2) Dispersion i Shinjo basin, 95 m 38°45'N
i flat field 140°17'E
(2) Diepersion . ditto ditto ditto
(3) Furrowing
{1} Heat balance : ditto ditto ditto
(2) Dispersion :
(1) Heat balance Kubiki plains, 10m 37°06'N
(4) New powder flat field 138°17'E
{4) New Powder Mt. Myocko, 480 m 36°54'N
piedmont, slight 138°13'E
sloping, grass land
to east
{1) Heat balance Mt. Iwaki, 400 m 40°37'N
{(2) Dispersion piedmont, slight 140°15"E
(4} New powder sloping, grass
() Grass increased yield land to south
(1) Heat balance | Kubiki plains, 10 m 37°06'N
{snow surface temp.) I flat field 138° 17'E
(1 Heat balance Mt, Daisen, 450 m 35°22'™N
{2) Dispersion piedmont, slight to 133°20'E
{3) Furrowing sloping, grass land 600 m
to 5, W.
{1L) Heat balance Mt., Iwaki, 400 m 40°37'N
(2) Dispersion piedmont, slight 140°15'E
{3) TFurrowing sloping,grass land
(5) Grass increased yield to south ~
{1} Heat balance Kubiki plains, 10 m 37°06'N
flat field 138°*17'E
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Fig 1. Change of the depth of snow cover #S and the air
temperature {,.1969.Shinjo (Shinjo Weather Station)
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Table 2.

values ( Mg

Comparison of experimental values ( M}

1974

) and calculated

) (in water equivalents of melting snow).

Mar. Apr.
Date 25 26 | 27 28 29 30 31 1
Siow cover depth
(HS in cm) 70 66 60 51 46 42 37 3‘3
Decrease of snow cover
depth { A HS incm) ‘ 6 ? 5 4 5 .
Snow cover density
of surface layer C. 345 . 35 0, 36 0. 35 0. 34 0. 41 0. 385
{ Ping/em?)
Water equivalent of
melting snow 13.8| 2L, 0 32. 4 17. 8 13.6 20,5 15,4
{ M5 in mm)
t2 M, in mm) 13.8| 34.8 67.2 | 84,7 98.3 118.8| 134.2
Transfer heat flux
on the snow surface 27. 6 49,3 104, 3 22.6 gl.2 57.4 23. 6
(Qs in cal/cm")
Net radiation heat flux
on the snow surface 127.5| 119.0 121, 2 1z28.1 99,9 30.6 121.2
{ Ss in cal/cms )
Heat flux for melting :
SNOW 155 165 | 226 153 181 B8 145
{ Qs+ss in cal/em?) !
Water equivalent of i
melting snow 19.41 20.6 28,2 19. 1 22,6 11.0 18,1
l’”fs=(Q$+S’S )/ 8 mm !
(M inmm) 19,4 40.0 8.2, 87.3 | 10%.9 120,9| 139.0
I
*On Apr. 6, M"3=M,g
M—1-3 1946 FEOMERORE D H—-1—4) 1970EFBRLFGHIARED
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mEHAEL T VEECERLTVWENWT L b
25, BEMESHFELALIONR, HETIEIA
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3l <IN

g E | & B
HeiseSs | 20311 20635 cal/ent
EE%EQsj 9615 |16265 cal et
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=&
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HEFPERAFEAL, ESHOERSL YA
B fo.
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11, Change of the input heat

flux on the snow surface in a
day (from 9 h of a day to 9 h
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(HS) and the air temperature
(lg) at observation fields in
Hokuriku National Agricultural
Experimental Station, Takada,
Niigata Prefecture, 1969.
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12. Distribution of the heat
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in the thawing season, 1969, at
Shinjo and Takada.

transfer heat flux(XQs )on the natural snow

surface

335

1974

Photo 1. Meteorolegical observing tower:

right tower (from upper,
anemometer, actinometer shelter
( thermometer, dew-point
hygrometer ), left arm(net
radiation meter, albedo meter]),
dry air pump); left tower (on the
dispersion plot) (left arm [net
radiation meter, albedo meter]),
dry air pump);iright tip
(precipitation gauge).
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a Mar,



PASNEEHOFECET SHE — KF M B HE

cal i
= &00¢
15000
:::,’. =4000
3 ,"l SHp
3
< 4 hLTS
v 85 3000
z
1
E
£ 2000
Fa
pitte]
W
\
i ._L-“!"“J i L ! ] " 1 l“‘ L o
By 30t 5 Wy, 15 20 25 30y, 5

Fig 14 Change of sums of net
radiatien heat fiux on the
naturat (3JS8s) and the
dispersion {33Sp ) snow
surfaces, 1970, Hirosaki,
amount of dispersicn being
106'0 k810 a (Green ash).

RIATHACHIMOBEERS Y , HERHER
ﬁ(ﬂ&f&on’..

A TEBACEB:LzorE
BRIRT SEBLOBREFHELL{BLTH
5.

B BAEETOMHINI

3A208&L0481380oMEQE S,
Qs BRIREEER 1 5imLes, 5wl
THs BREVZEBMOEND. Y nABEEE
HEEBCEARRE (L) cW LT, SEEATE
A LTE{ A H EREERE (LE) »
NEBLerbicls BEALLLCTHS. B
HoETRCEEHRE BB R LEFE LD
ICHBE DYy PEBHAZWEETLLE
B2, PEECETIME F—~2TH . - D
BeREErBRSr 2O TELogRLVER
KEOADZOT, 187 0ELORELOENK
E{RoteibdBpfonsd, ETRRCLY
CEBEAMNSE L B NN L
o TE&E<ns(H, 1966 )07, FRE
LIREVEVESCAREERYs Hhka (n
BLLETHB.

cal %
300

L

i

Ss:Net radiation | !

Qs : Transfer heat flux i'[
i

Mar, Apt.

Fig 15 Change of the input heat

flux on the snow surface in

& day (from 9 h of a day to

9 h next day), the snow depth
(HS) and the air temperature
{flg ) at observation fields in
Hokuriku National Agricultural
Experimental Station, Takada,
Niigata Pref. , 1970,

M—-1=6 1°70FORMERORMES

Riehk@eargmlrimrsmoss &
Qs PEREBEFRLEY, LR INFERBCDSs
s LVEBTHIH, BEHIZEEL I
238 s BEES TS,

S0y oTRMERIIfTALAT, EO®M
BT A - 2OREEITIR4 A2H, BH T 3
B2z2sHERELND., ZoliMeoSRIIKkDLS
5.



LWL PR B 5 B0 B ko M IT BT B Fa P REERENRAFRNE 338 1974

Ao

&
ta
2
a
=)

4qtono

Ty

R NLe~5T 10 15 o 25 301 A.i?,lm
AET Anr,

Fig. 16 Distribution of the heat flux

on the snow surface in the thawing

season, 1970, at Hirosaki and Takads.
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Table 3. Daily mean input heat flux to the snow surface,
solar radiation and air temperature in snow melting
season.
Year Experimental Net radiation Transfer
site heat flux heat flux
{cal/cnﬁz) (cal/crnz)
Shinjo 92,3 43.7
1969
Takada 89.7 70.7
Hirosaki 135. 4 109, 0
1970
Takada 67. 4 115.6
Hirosaki 113.9 7l.4
1971 Takada 42.5 97.5
Tottori 3.7 59.2
R R = AT — S —fHEHA A0 g # R%-BR-E0OR

(BE/ AA ) #EBLTHAERET 2.
He HIME T, /S AL LTFAL —THH
HLPEBBEFEEZ L2,

B RBIELEER
&) BRH&EB AR
HFEEIt1969F38268X04A3H

BEELE | voas—xE0, SD-1508, 23hp.
AU AL FTHRASF—V—,

gk Ky ., WBD—2 , 56 hp.
‘B, Xr, 3 8.

P Bl 72— Fwva,rd 0 BV,
737 —(EA)

A TTROBHTRE L.

HEES | BHERNE B il

— 1986 9% | UBEFERAR, LHRBXEE

2HA26~278 BUEREE. BEM
£2 W 2F 28~ WHRHEUEE , LHABRT
IR10| BEBRFRER %)

IR FER R B, Ry EBEF

®wI3wX (3F 3B | BRBRE4HES, B, —FK
B

by RBRAEY

grhREgor TR 2 RbicESLTE
BefTh-te.

) WHBEHLIEE

FimE aK 400x20m=90.8ha,
GA150kg 10a WM.
bE 400x20¢m=08ha,
GAB0kg 10a #M
cX 50x20m=0.1ha,
a4hA120kg 10a HH.
300x30m=90.9 ha.
GA150kg-10a B
b 300%x30m=09ha,
GAS0kg /10a B
ORI ERLTE0 x50 =04, MOUEEEHRTS,
cX 50x20=01ha,
BY v90kg 10a ¥,
¢ K 50%x20=201ha,
By v40kg 10a M.
e X 50x20=01ha,
®mYv20kg10a A

e aiK

N 92_
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Heat flux for Sclar Air :
; s Pericd
melting snow radiation temperature
z 2
{cal/cm™) (cal/cm™) {(°C)
136.7 317.8 2.5 Mar. 20 — Apr, 10
160, 4 305.5 3.6 Mar. 6 — Mar. 28
244, 1 486, 7 6.3 Apr. 2 —DMay 2
183.0 348. 0 4.8 J Mar., 25 — Apr. 13
185.3 323.4 3.7 Mar. 20 — Apr. 17
140, 0 234.5 3.5 Feb. 13 — Feb. 2
90,9 161, 6 2.3 Feb. 27 — Mar. 2
flE 50x20=01ha, B =Hopg
FIrE-60kg 10a . @} 8o H®

#3wEX aK 200%xX50=10 ha,

GASOkg 10a #H.
bE 125%80=10ha,
GAl50kg 10a &M,

@ =BROEB

Bl RE TREAEE s B sy TRAERD
ME2HsLLbilRPEC =AMk —A 5 {F
R, E0B REET -~ fHY=— LT/ X
MEERLER, BOHATE., o Xt
EREER I HAR L ) EEHEE 2R 20 H
FEREERD , IFRBMEEMRLE. BanKay
2R LERFRET AN, B h o
BALABBLEEAF -V —%F~ AR/ -2
KRB THBETRS 2,

o) REBOCEXE
BAERAHY , SRSt A RB0oRBE °K
MBICFERED , HEHEIZL 0~ 20 cm 0
ETERDbL, HEoBRE L RET I LRTEY
THol., BHRERPOEREIR 2 3R+ X5
EIFRILHRE LRV A Ao,

AAX~THERTT2BLEokBlgECR
BREAEREEAET 5, it BFE v 2
FiLTBoRBRLELES TN, BoX
BAGA SV oimsL< , FREN KA ST
NEHHA LY. L L, BEShTy 5 E%KE
MAGAAE —OWEERL BT, REEES I
REVSDEHHHAB Z3EESS 3

FEBRCERHLAZV - Ty v (GA) i
RRMBIR ARG 2 ST, T
PO TRETH-. RHEERSRAE (T
ABRBO LN, £, BHEB - B8 2HEE
BERY, (2z0 oS EbhE.

R ER LAYyt 2 A RBENEE-TVS
O, BLIOREFBOWEY I I3 EEN AR
Whth , FAE —iZ2% o THERETH - 7.
EogEoERCEREADNETEEKFE Ik
A% X N0

b) ¥ARF=-D/ZLEBECLDIHEOER
FTHLES A2 BRSOy~ v &R
A—-THT , ERLKHED I IR SETOANE =



PEKEFHCRDATAEEHEOREICETIHE HENEHTRAWRRE %338

1974

First area dispersion® ”‘{E.’_g:
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Fig. 23 Meteorological environment at the time of dispersion
experiment, 1969, Shinjo.

— A AE30~50mNE LT, fllEEADR
Bo THEHEATILOTHD. ARBEICEME
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L, E=—=/Ah—ANRPENSD.
2) E=—nh-ADRIZHLAMEL TRT T,
BEALASLTRELE L,
DLED X h#iftehoT, ARoESEFRIEL
T,BEEZRI T TR ERITLZ. BELA
BMEFURASRSD , a-BBREHAEZLE W
A, BHMEO SRR L THERMT S Z &5
BETHh-tz. LirL, thittEmEsE< , ATl
6 kg/min, BRIz 8kg/min Th-re.
WIZFAE —HHTHORT 2 M+ 588 2R
WT, L DT RSHICHBET AL - OXRBICE
H5EHICLT, HlEOMKEG -7, £OK

£,10kg/min T THFTZLAETREL .

HHE ST REOFEE LT, 7 Av 23
BOWTHAAZ—ZEZROD L VHEHER T XA
HMoSsExEMC L <, S 1 2 kg /min
ICEL. B2mX , B3z wihs , Zo
EHEBHIC - THMfERzED .

) WMHEELCLLT

(i) |1 8E (FHER)
BAFEDRRE LGOI DO S
BADENRSD. TODIZRFERD N RER
b S B R i o AR i (SRS T i P e
rEINE, FERAEL#HEOREE2RH 2 S 0
Licinn BRITHS. HRGRidhTaicik
RWHEOKE A LV, BO@iar s RhiE 4 A
F—Oh A —0FE(ZDBHBE301=30kg
g5 ) L@i3okg, M8 ~12kg, /min , B
FUPFEBOERE (BF)in k- TEIREN S,
oKk 400m kLT, ilidEPRIC
ﬁﬁmmﬁzﬁwrﬁ%&ﬁtw.%;ﬁgﬁ
B TH LB LT X9 IC/FRGEAE 2% L
7o .ok OB 10kg/min b3 h (SRR O E
i12km h i 5.

WA BTERB LR T, 40X
150kg /10alXiz180min, 80kg,10al[x

29 7Tmin 2EF 52 Lok sy, REOFER
MizEobGMo X5, #1mKoa Ko
EREMEREES3 3 %ML, koXIiE 2 4 %
Lihot., ZOBHE, hOAR, XA 26
HLrz-oTHH»se kg /10a, ToEBRM /X
re8kg 10a, mEiz1okg /1 0aicE Lk
OT,IEEBYOEEIHEE AL F
e, OB LEROMERLAI E( VRN E

A-type
(Vinyl firm tube)

Nozzle

7 S T B- type

w (Hard vinyl pipe)

Nozzle

Sledge

Fig. 24 Types of nozzle.

Photo 2. Test of dispersion with wheel
barrow power duster (Kyoritsu,
WBD—2,B—type nozzle) and
snow mobile (Canada, Bombardier
KRD—8 SKIDOO,8 hp).

TIEEMAEEICET LY , bl eE LD
LTHMZRB Lz 2T o3, 20
Ehiz s Aoy <) BB 2D OEERRE , &
A& — o BFEFS ( 1E 3mingt# 1 04 ) 230
boT33%WLOKMEELL. KD 80kg,/
10a ffAcrktEsztd10kg /10a T
iy, e, Az Lc12kg10a LLT,
FEBOME 29 km/h IC¥ L THEBE MA
OTHEEBVICRIEENRBD LA 2. {FE
ABHE 3 A,

(i) B2 E(HKHLEE)
KHEiLFim&z300m & LTHEEL TH ZHG
FTAHAIC Lz, i #12kg /minic i 72
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Table 4. Working hours of dispersion (1969, Shinjo, First area).

! System of . Size of i Amount of Total amount
Area | ! ; ] ) : X . .
: dispersion | dispersion area i dispersion of dispersed
: powder
| (kg/10 a) (ton)
T
Wheel barrow ! 400m X 20m ‘
power duster, | = I
. A and Botype | 0,8 ha ‘ 150 1.2
nozzletsnow | i
mabile (8 hp} I ;
| e S
b | gitte i ditto 80 0. b4
i

Table 5. Working hours of dispersion {1969, Shinjo, Second area}.

T
Area System of Size of Amount of Tetal amount
dispersion dispersion area dispersion of dispersed
16 powder
(kg/ 2) {ton)
Wheel barrow 300 mx 30m
power duster,
B non-nozzle+ =0.9% ha 150 i35
snow mobile
(8 hp}
b ditto ditto 80 0. 72

Table 6. Working hours of dispersion (1969, Shinjo, Third areal.

Area System of Size of Amount of Total amount
dispersion dispersinn disperaion of dispersed
powder
(kg/lﬂ a) {ton)
Wheeal barrow 126 m X 80m 150 1 5
a power duster, = 1.0 ha
non-nozzlet
snow mobile
(8 np}
L
b ditto 200 m X 50m 80 0.8
= 1,0 ha
DCIFEREE 144km h FHEBEasAS R, = ZoXEalicers b, FRIBEEO IV
Bicidi14~158km h THFEL,Es50L5 R KE2BREBTAERTEALDS DT, REDL
RERERY , GEFREB Y ORFEEEA. I REETRBETR- . 3EEOBARRD
OB OMBIFRPIEEEOETIBE Lo T,
i) EIE(RyERE) FELVRLFERE b, fiC150kg”
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—
. R i
?eal ) Powc{er Turning Werking hours d?stihc;fr .
h;if;esrsmn suppy Caleulated Real Ratio & )
(min) (timee) (min) | (vimes) (min) {min) (miz) | (%) (kg /min) i
129 40 40 60 20 180 240 133 10
b4 21.3 22 L 32 11 97 120 124 ditto
Real Powder Turning Working hours R?.te of
dispersion supply Calculated | _Real | Ratio discharge
hours {rmin) {min} | (%) {kg /min)
{min) (times} (min) | {times) (min) 5 &
112, 3 45 45 90 30 187.5 180 92 12
i
60 24 24 48 14 98 30 92 ditto
Real Powder T . Weorking hours Rate of
dispersion supply wrnang discharge
hours Calculated Real Ratic
{min) {times} (min) (times} (min} (min} {min) (%) (kg /min}
150 50 50 272 91 291 210 k4 12
6h. 7 27 27 80 27 120, 7 100 83 ditto

102 KREMEGEVWO CPREENEEET S L5
RETE -k, E LB SEH S .

PFRB(BELE Y AF~ V2B LA,
EOROBEB(20:1 YU VvIDHEBEIEE
T Ehat.

IORIVBET, BI1MRRFRE—=—D L
CHEBAPEFRCNMERO D ICBRBEEIE

(v) mEERE
LlEo#HAER Ty As — gy BMW—2z &
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Table 7.

Fuel consumption (1969, Shinjo).

Area

First area

Second area Third area

Amount of dispersed

powder 150 80 150 80 150 80
(kg/10 a)
Total amount of
dispersed powder 1.2 0.64 | 1.35 0.72 1.5 0.8
(ton)
Machine
Dustes 8.2 2 | 6.4 3,1 7.4 3.5
(1)
&mw’“ﬁ?w 7.8 0 | 6.0 3.0 Tl 3.2
ol c‘;’;;"“mpt“m 16. 0 2 [12.4 6.1 | 14.5 6.7
Consumption
per hectare 20.0 3 |13.8 6.8 14.5 6.7
(1/ha)
Note. Powder: Green ash. Duster ! Kyoritsu,

wheel powder duster, WBD-2 type, 5.6 hp.
Snow mobile: Bombardier (Canada), SKI
DOO-FRD 8 type, 8 hp.

Photo 3. Test of dispersion (Green
ash) with sower and snow
mobile (U. S. A, Polaris,
Super voyager, 13 hp).

oA, B2, X OMEL D RIEGA 150
kg 10a gt 141 ha,80kg10a
iz 7 L haog e Roh s, (F¥Egic v
TAAL —FEALHEHLTARED, BEECD
FABIRGES  (FREEE X E 2T o Td-1ES
AF— F— %M LE.

DlEDER L) KEFEMHRELT, FAK -

FHIEA#EYTHEIZ LMo, TOEMBLL
TREBHEAICBEHO £#2 5 —Cid, O EAA
RBL, TE0AmE 2HERT SO R A0,
BEMBREIMKTS. @F A2 —-0FERINPE
SOOI O DK 28T 5 R A0 55 . B
Ho#FAL~CHERERENICIAT S L2
& EAARETH D, KIZQFAZ—EFH LA
WEHMMA T M LYEDEEZ TN, KE
WA CIEEFOREH D v, Licdio T, BHE
RThL, BENETHA (DO TFEL TV AR
fEpfElIcE b)) CHolmLI B L E
B, ToFREHOERET CHZ2LDBH N
EOLBLET, MEHBRLERTOSL, bR
(% T8 HBICHKS[EE T, GRFEICATE
A ARECH B 5.

M—-2—(2 1970 EEHRUACHT IRE
A) REHELEE

(@) BFHA L IEPR
% & A H 2 At

197 0% | FeRoh BN ARNT RS , B
32 4~26H
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b) =B 1THATHEER-6CICdELE. AEiZ2 48
e ~5m sec, FEHIIHEENE D VHIEE AT
B " . L N 8mK§L,24Eﬁ$ﬁm10~2i;f£;
8 % kB HTFTH(ATF)AS—F—, 8hp . ’
PR (8 KIA -2 Lo, 2538 KRB -3C, B
SD-350,23hp. m. 26 BHaRicrt v FAs—~7GK ¢+
H50R (TAVA YA -t Fzm iy — WMLERE,TB—-02~07C, BiEze~17
B r BERE BT om iy TVSec LS, MOBOK@L LTEAEE T
HEE  dzmik Hofe. (H25ZH)
#BH B XIWBD -2, 56hp.
#® Bl 7V~27uva(GAY, 75 V5~ (GK) , B =BO®R
j#mﬁ4MSL) 196 9FRFETHA-EBROBR, K
Bz S A — 2 EH LA Tt BBl
©) HMHEEWIED EHoN2 78R <, BMBTEBM A BERE s a0 by
2aX 300mx50m=215ha, HIEENAOT, 197 0FEEB514Y 77—
GK2 0 kg/10a B (FRSAE) 2 HLFERISE LT, 70
bE 800mx50m=15 ha, ENETHRICOO TRBET R - /e
GALOO ki /102 BT 2 4 HiZbKIZGA DS ERA:. BELE
cK 300mx50m=1.5ha, . Cor
GA100 kg 10a &, - =0z v VIR, Kb DA
dX 200mx20m=04 ha, Fe— Ve A SR, EH(8Dp ) AR
SL160 kg 10a#%. ODEHEBEREAGT , 2my T —nitA iz
EBRTHLAI Vb -lc. RIE23hpD ¥ = -
d =RoBRE AL —EEAERBE LS, B A30g o

alid/ N EHARHO 77 ¥ - (GK) %4
ANV EAE - THATO>EB k-, bK
cEEZI -v7ova (GA),dRiE¥v=~-3
A r (8L} OBfmEF I AV 7 —00E0 R A
CEIERMAERL, RKERTHMoRGFED
BEEf 2 ToREEL, bRz v 7 —niF 2
modsn, cERi§imond niERTZTFET
Hojoh, KBLFECHETD, cKrd 2m
BHEHAL, imBoy 7-3dXcHB L,
Elev V-0 A Ro@srEdyL T 4
BENLOMBEOBRE S FL LR, Y= A2
—EEA8D~350 B AI|Hslbal,
AGIEEIAE & Ol , SiLiaes , JREH
EEEHL, 2mYy P —tH5 Y ADA— A=
Y=, 1mY T —BAEVYALFT DR F
F—3BH L~

o) REBOXE
197 0RZE2EEYELVELT, 3 8L
WER , FH PELCESS , LBEO T4
KEBFBRZERE:AZY  BE450, 1670
FLORBKELTRL TV, HBAROEE IR C
CEE L VLSO & 5B TIES 34, 1

- 7

(A% - F—10g/cm) L AEVAD,30cm
EEEPIZLCD BB ELTEATRER
S, FRTHRE L o - VO VB ORMT
Botod, v —~ofnoEEELLZ L, GA
4458 0kgl LU L .

25 HRAT —Y v D= v YAREIRW L
BRIl A 2RI T 2 I LMERTHL Ik Ab A
oo T, AR SBBELCBR L, ER
FHAL. BRLFEDCHT , EA ST IEH
LA, S0FDGAR 405 THEFLE., =0
M, 1mBEoy 7~ 2AF— F—TiraAE| L, d
KizSLzokgeomzzs o oiauLA.

26 RAAKICGK ¢ &L, v 14w g
AS—RFERL, IO &AL —OBIEOE BHL,
ThHE , Ex—Afinos-2 & BT LT
Tl E3 0mb LTHRATSHEL LD, b
AR T 5B ET A, BHKX3I00 x
5omizCK 2 0kg A% 1 5B AT o0z
REOFEIZ6. ML THAZHT L.

HEoggaERcE L LBEHEERTEE
8 &7 5,

aXDEFEHARTELER LA A v g2
F—RIIHETHEIN, REBRACET#@NT
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Fig 25 Meteorological environment at the time of dispersion

experiment,
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Daisenji
. ((&u i500 /&
Kanayadan il % Al | Masumizu 1600 L0a0m 1136
Te-) r.-. Highlana 700 Mt.Daisen
400 Met.Obs. | Urayama Farm N
1 km %
[—— — e —)
N, 3s5° 22/
E, 133° 30’

Mizoguchi Station

Okayama
‘3 ¥

Fig. 26 Experimental fields {a-,b— and c—areas’), 1871,
Tottori., Daisen.
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Ajigasawa L
1ig ey -jDake
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Jl
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Hirosaki
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{
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Distribution of test area in 1971.
Test area in 1970 using a—,b—,c— and d—
areas(dispersion).

Fig 27 Experimental fields(1971, Aomori. Hirosaki, Dake Farm).
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Table 8. Working hours of dispersion (1970, Hirosaki, Dake Farm).

: 1 e -
i |
! System of Size of Powder ; Amount of Total amount
Area < ; A ; ! . s .
dispersion I dispersion area dispersion of dispersed
| l‘ powder
i ; {kg /10 a) (ton)
1 !
H ) i ‘ : 1
| Wheel barrow | 300m X 50m ! GK 20 0.3
a | power duster, ! = 1.5 ha i
i A-type nozzle ‘ i
i +snow mobile | ‘
I {13 hp) : \
S L ‘ |
I i .
2-m wide : | i
=} | sOwWeTrtsnow ditto GA 100 1.5
. mobile
c | ditto ditto GA | 100 1.5
| 1 —_ -
l-m wide 200 m X 20m SL 100 0.4
d sowertsnow = 0,4 ha
mobile
)
Table B, Fuel consumption (1970, Hirosaki, Dake Farm).
Machine a-area b-area c-area d-area
Duster (1) 2.5 - - -
Snow mobile (1) 3.2 3.7 2. 4 0.6
Total (n b, 7 3.7 1.6 0.9
per hectare (1} 3.8 2.5 12. 4 2.3

Note. Powder: a-area, Grounder 20 kg/10 a;
b-and c-areas, Green ash, 100 kg/’io a.
Duster: Kvoritsw, wheel barrow power
duster, WBD-2 type, 5.6 hp.

Snow mobile 1 Polaris (U. 5. AL},
Super voyager, 13 hp.

FEBETNES RSB, BEL 2 kmCtha ITOFHBICIIABEEERIEI LU, FA
D2 THTEHELEL. dREVY VP -—DER L A-FHRR VT -FROLBLLEEZEL, ¢,
meéLTEERH T A, 2mBNE 0L dixony 7 —F&Krha Yx023~1.61»
THARM T2 3@, ERENBL . HMET, BREOAEETICHEHELX9~7 1.7ha
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Real } Powder Working hours Rate of | Mean
dispersion ! supply \ discharge | speed
hours : . - :
: ‘ : i |
(min) i (times) i (min) ‘ {min) hecta re (kg/min) | (xm/hr)
3 | ! (min) | :
i ‘ . | o
55 3 11 ‘ 10 i 65 43 : 6 5
i i
5 i
| |
” | 0 65 43 25 — 30 5—39
| _
33 13 ; T 40 a7 45 2
2 T 4 25 62 19 17 — 18
i

{100kgoalcBE ) Ik~ hit , BERO BN
Efinte, THIRAAZ-DRbIL VYV -FR
WERLOBRERTH S,

I=2-3) 1971 ERERERNUKELIURES
BLRIIC & 1T 2RRE
A ERFEZLEB

fa) WHHLIBER

® B A B B iy
19715 RELGHEFEHE ooy
2RA278~28¢4 A REY
3H188~1080 FRE T REIE AR

BaBsEn
(MErRL)

k) ERFAW

R # E , F 0 #
o oLs miﬁ%oﬁéhﬁuﬁﬁgtfégﬁw)
BEUTLE )

KE{(BFRIKC40ZLELI05hp
BEMAoE L 5 miBo Yy 7—%@EML
O &[;Nﬁﬁiﬂkbiﬁ%
FU—wTwwal GAS
73 v#—(GK) (®ELET )

4 #

) MHEMEE
Bl ERHOFAETLIO0X1 00m KR

a,b,coH3X@E2ED, T~TGA100kg

AS10a@fe L, —HE v F L TEEBRE L L.

(Hz2eBR)

FHEE®zT0 LI,

a® 200mx50m=10ha,
GA100 kg 10a 8.

bE 200mx50m=10ha,
7AUMTGAI00 kg 10a BT,

cX 130mx50m=065 ha,
PRI Ll

d; X 70mx30m=021 ha,
GK20kg 10a ¥,

de: K 70mx50m=0.35ha.
TAETGK2 0 kg 10a KA.

e 200mx100m=20ha,
GA100kg 10a ¥,

fX 200mX2100m=20ha.
GA100kg 10a BEA,

d EROER
MERERLEY I K IAHMHADNPRED
BEIYSENEROTHELLALOT, £RIC
EBELEOERENL , EAVALTEHAD
HELHTYRLA A,

ERoRiLas CoMIEERIBEE P L L
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a
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oy
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2} Time of day % % Y jom B
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e nS
—4# o
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dispersion furrowing * Granular snow
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Fig. 28 Meteorological environment at the time of dispersion experiment
(1971, Tottori, Daisen).

. "‘:‘L?g‘:'gl""{-!vo 3
e
Photo 5 Test of dispersion
Photo 4. Test of dispersion with (Grounder powder) with WhiEEl
sower and snow vehicle barrow power duster (Kyoritsu,
(Oliard. KC40, 105 hp) WBD-2 . A—type nozzle) and
snow mobile (Yamaha, SD—350,

23 hp).
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Snow profile
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=
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Time of day [oof
v J
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Fig. 29 Meteorological environment at the time of dispersion

experiment (1870,

HEORBLHR A GO EENEL D
T, b oHMEBAETLIBDER-~. A
MR EEMAEATRCE . THES R
oT,.BeflicaXs540m,bE5 80m,

cEXe63 0mOFECEREEBELT, BEEHD

HRCLIBRFIEROBS EADSH@EIL T .

Lisl,a, bESEINzHEAED , & LSHE
Bz rAHMAEROoNRENRAbN. cK2g
EHEE L, FEASTELRE.
BEEREOSALLAL TR, a, e, f DEE
GA100kg 10a ogHETLYy, fECE®

Hirosaki, Dake Farm).

BEEFEXFEHRLRL. 4, d.KixGK2okg”
10aBMEEFERE, ¥ 1~ FAX-FATH
METR- .

b} ERBORR

EEAL 2B27EBRFHDE,FECED
B ETh o=, WAL ETHRRT~8TE
FRETBEH:HY , ZBORRIELDF | 30
584 BELEOBAIABETL, b TR
3 ~4MOBEVWKERED , AV » 7R ER
L, BmFErESE LY. FEO KM 0°
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Table 10, Working hours of dispersion (1971, Tottori, Daisen).
System of Size of Powder Amount of Total amount
Area : : . . : : :
dispersion dispersion area dispersgion of dispersed
powder
kg /10 =2) (tom)
Z-m wide
a SOWET + SNOW 100 m X 100 m GA 100 1
mobile =1ha
(13 hp)
b ditto ditto ditto ditte ditto
c 2-m wide
so0wWer + Snow ditto ditto ditto ditto
mobile
{13 hp + 23 hp)
Table 11. Working hours of dispersion (1971, Hirosaki, Dake Farm).
System of Size of Powder Amount of Total amount
Area . . , ; : : .
digpersion dispersicn area dispersicn of dispersed
powder
{kg/10 a) (ton)
2-m wide 200m X 50 m GA 100 1.0
a gsowertsnow = 1.0 ha
mabile (13 hp)
b Hand dispersion ditto ditto ditto ditto
. Wheel barrow 65 m X 60 m GK 15 0. 06
: " powder duster, = 0,3%ha
A-type nozzle
+snow mobile
(13 hp}
2~-m wide 200 m % 100 m GA 100 2.0
e - sowertenow = 2.0 ha
mobile (13 hp}
2-m wide ditto ditto ditto ditte
f " sowertvehicle
(115 hp)
DM T ASI NSRS, KBOBEIE S LEmRE HTEsmEl g1 8ATRCIRK

LEZBETI LIk, (R288H)

28 AHERRENZ~3T, BTEELLOEH
TEE AFEE L, AW E ThIEHE 50T
e, alosmaERE ALz,

TERELEN, SH 4T, RE4 m sec THL
LoEROLSER L, KCi0o HELE
DHREFEIRARETSS Y 7 ~0E T E
ws L, KRB &R I L.
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Real Powder Waorking hours Rate of Mean
dispersion supply | — dispersion speed
hours : I hectare )
{min) {min) {min} | {min) (kg fmin) (ke /)
{
30 5 35 35 30 — 35 12
28 3 34 34 35 12
Working hours
R'eal . Powder Rate of Mean
dispersion supply per dispersion speed
hours |
| hectare
(mir} {times) (min)! (min) {min) {xg /min) {(kma/hir)
25 15 & 31 31 40 15
240 _— — | 240 240 J— —_
8 3 3 11 i 28 a 4
i
] 5
45 15 T 852 [ 28 44 i5
\
145 15 7 | 152 i 76 14 8
19 HFRITRBEEEA - -F=m— vy — L6 LD 1 TRFOBRBRNIZGK 2r 1~ a2

EERL, eXo2ba &Kol L, K B—( =Ry rFRE=)TdEICEHHLE.
Erem sec G TH -, RELCEBOS BB e LTtéem sec 250, HoKEM
HRETHEIRE Y v, IBRIcHEAIER s R nEHenk, (H298H)

fo. aXoEAEd AL LTERSH, 580
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Table 12. Working hours of dispersion (concluded from a three-year te st).
First year, 196% winter, Shinjo Second year, 1970 winter,
‘ T ]
System of | Area Working Rate of | Mean System of Ares
dispersion hours of digpersion | speed dispersien
dispersion t '
\ {min) (kg/10 2) : (kem/hr) |
Wheel barrow Firat area a ‘ 200 10 B —10
power duster, | B 188 ditto ditto ¢-m wide sower b
nozzle : .
Wheel barrow Second area a 133 i 12 08— .
ower duster i : ! ditto ¢
P SLeT b 125 gitta i ditte
non-nozzle | : i
B | H H
| Third area 2 | 140 : ditto boditto .
! t l-m wide snower d
; b 125 ditto [ ditto
| J [

Table 13. The working expenses and the systems of
dispersion (per hectare).
Amount of dispersed Soil  (moist)
powder and materials 5 ton
System of dispersion Hand dispersion Digpersion on the
snow by portable
power duster
Working hours 6 hr 30 min 4 hr 50 min
{per head) {32 hr 30 min) (24 hr)
Working expenses (yen) g, 600 7, 90C
Hand (person) 5.5 4. G
Carry the soil on Four dusters+
a sledge frlo:"n a member of supply
Condition 300-m position and | = Party of five.
dispersion.
Party of five
: Material cost {yen} 0 5, 000
Tota'l worlfmg expenses 9, 600 12, 900
of dispersion (yen)

Note. Day-wages=1,500 yen. Data on the promotion of snow melt-
ing by soil dispersion quoted from actual measurements of
Sekisetsu-Rengo,

B HBROBBR BEICEEEELL. TRIZTZ -~ a K@

AEr1o0oMN T, 2AT 6T | HEs
5 & , BELE13hpTizyr vE| TR E 2
D, BEIIYT~AS~EEA23hpRERL
TY Y — 23 VWTHAMERLL., cREISHOHE

BREAL DESOHHRBET 2ot &
BOWMEREEIFEE L CWADT, BRE EEN
rrdlBbE BARCEMA T abhks, ®E
IkBo[ E6nE | tinsar vAXREET
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Hirosaki, Dake Farm

£ Rate of

Third year, 1971 winter, Tottori, Daisen and Hiresaki, Dake Farm

Working Mean System of Area Working Rate of Mean
hours of dispersion speed Dispersion hours of digpersion speed
dispersion dispersion
{min) {kg/10 a) {km/hr) {xin} {kg/l0 a) {km/hr)
Tottori
43 25—30 §—9 2-m wide sower a 82 13— 14 8§ — 14
ditte b 35 30— 35 12
ditto c 34 35 12
27 : 45 12
: Hirosaki
. 2-m wide sower a 3l 40 15
' ditte e 26 4 15
62 ; ig 17—18 ditto 1 6 14 8

Green ash (GA}

1 ton

Dispersion in the
air by helicopter

Dispersion on the
snow by wheel
barrow power duster
+snow mobile

Digpersion on the
snow by sower
+snow mobile

17 min 2 hr 34 min

{1 hr 25 min) {6 hr) (1 hr 42 min)
25, 00C 3, BoG 600
0. 35 1.0 0,25

Area above 100 ha.
Member of supply.

Party of five.

Expenses include
the repayment and
fuel of duster and
show mobile.
Party of three.

Expenses include

the repayment of

sower and snow mobile
and fuel of gnow maobile.
Party of three,

5, 000

5, 000

5, 000

30, 0G0

g, 800

5, 600

R EA LD CIERICHS LBk,
DHMENAREREOEALE E50E ]

oK

(BEe~smm) KHMAT, 7¢TiRd~4 1K

OXFETERENLALFROLY , rvi|lOHNE
Firlza bR TFHAY » 785 Th - e 2 LK
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FTEHREFER, By veTAa Y7 —ltah
it , BETAESS LTANEToE Dk
HEgEdLr.
HEAENLSRL IETRT L 28T &Y
FE L~ KC40 @fgi’giﬁilg;og/cmz )
Dy  MoBEEHE(FEHEI0O~40) LD
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A bEOU AT TERICEE & THAEL AL
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THA LAY HHEZ 44Kkg “min & L CEE
15km h CHEH g7 L , ha 24~ 0 256min
TRTLE akdcELtBER e tEEY
fThef,. REBEZAE 254 ~vFRAE—( H—
Ry b FA2-3CGK%15kg.10amBEET
WAL, ha YA 0 289 PHALEBAL. I
FRH4IFEELEN, SEIGHHES 6 kg
mink 0 8 kg miniz s FTHEES 8~9 km~
hkvsakmhimsif e miB g s,
BWAFEERL Y rERTAERL 1 &2 5.

O=-2-@ MHFEL20T

RERMEET AR AT KA T AR
ERENTEIEENCTATH B LY, Eh
BAEEMETI Z bl SERAEECRE
RSB Ry vE T AR E LB AR
BLadhdhorvd, EEEEECE AR

EHL LTEREE (A -2 A e HT28E)
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~m%®&&%%a@¢%5®v BEiHE R &
WA A S — e BICRHLTAL. B1E1669
FORBRCEMCELT , 2 e A THA, &
AF—EEH LT HEESTE AL E VAL
EHI I L TERBREHAY, B1E0EKY
WEN, A5 - HRTHRIFERLFEG TR
THSZEBEM L, mEFRE Y 7 - HRIE
FEI~N&EZ L s,

Ho®E 197 0FIEIFA LV 77— (HBRES
Be) ¢ WEMFREMIRELT, Cns8EEET
rYBILTHEB LELEZA, FHERB Do R
HENAZLEHD  EIF197 1EIZIOH
AoHEREOEEEIIAV, HELEIHB A

EFHCHEY 8 km hua e T,
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BTMOERE TR F 0 FECER o2V 2
LERD  HRA TR IOFEYNR S REN TR
REMAEERTHE I 2RO .

FEHA AR TGAL00ke 1 0amH
ERELL, 3HEONRL T ha M7 0 0wy
MERHZE LD THRLAS DN EL2ZTHS.

F2F BIFEOMTELSN ALY, ha %
VBT EREANL 2 6 ~3 5 4 TERS 045

KB &FFa o b car.

ZHEDKEERNGF LT — ( BREHE)
PREBEITHEHCRE L At 0B LE 0 A —
FEEAL LI ANT 2 AN GENTES S
ERHBRTHE D SR,

REDHEYEFMET20E AL LTHEA
HEBMERARHEL AT \,SORE0EE, A
BeRl& LAzl 3 mTT.

FTEEasTREFTRE, BRI OTHE B,
B, AEOYEN - SEZEB M0 G, 0%
FOLSBRI L VR LR Lo g
bR, WHREATRY - g ENRRAR
ﬁ@%Amﬁﬁ@ﬁﬁ&a<%&%%%%eaa

 REBAHATHEOGL 25, BEOMCT

Ltia_,kéﬁﬁé%¢5%ﬁ@% TES
LHEHEAROMATE D ELEEEAEY ., £
BRZHV AL, ¥BHRE0BSIVET,
MEBAHZ DS THLFIAE A3 wv.

-3 E&EY 22Tk
B & KEOEMER/RELT TAEESHL L
ToOZSHEgrEmsy , ErEESE I BT

Fgic v & 237CH [ EEMMAE ) g+ 5 Sk
EIHEL, O L o3l Lx.
% } # & gALTHE
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FHEE
AL =G e RRTHL
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OEBRA ERT, KA AE200cm, 7R
50cmm?7&30%u61w%&@%ﬁﬂ
fo, MEALA - TFF oA, AT T

SFEO A7, FERIBZELTT R
MK OTHSRDL Y rHEI R4, 11,

-~ 110-



FHHLMERORECET SHE — KB D RS- HE

= ]

140F Snow depth at
top of snow
\:ﬁi/

120
F

Natural

Seetion of the snow ridge

o 100 | SnOow surface
==
~ -
= [
2 5N
{ N
< gopr St
b Snow. depth
z at bottom of snow ridge
w
O Mean of snow
E [ig depths at top and battom
o
."‘._'d {‘tap-bottom)
{0 -
"a,,_,..._
cal. @ day
2049 lee—
50~ T .
Qm :
0 N gl u PSR S P a2 | s PRI SR WY PRl S ta B
[ "5 10 Map 15 20\~ 25 30 1 5 apr M0

Fig 30.

Decrease of snow depth on snow ridge by furrowing

and the change of the transfer heat fiux (€@,) on the

sSnow Cover.

13, 23 BATHRICESH A0, BRFEEEE
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wl. 196 9FL0OGKRBEHESVENITZIA
25~26 Qi 7R TIFEEPERTEREAN
HarnbOrHEEsNAS. AEBHTETIE,
IoHEEE UL 3 EREYNS S .

T-3-(2 1970 EEHRUBICKIT IER

TR TIFEOER{LD L OBELETY V3
TAA/ -7 IH(E3 1) EET, BEL,
B R 2T oo, B LoRNEoLdFE
DT R B TRTGHEREBXTY VEIAEEAD,
FEREITI .

I~3-3 1971 =E{RUFICETERE
WERIHEY 77 2HAMUEL , BHTEOES
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o

Schematic drawing of the
snow plow (Hokuriku, Model I).

Fig. 31.

Schematic drawing of the
snow plow (Hokuriku, Model II).

Fig 32.

BT oz, (M3 22K)

197151 A0LBEAES 2 ARSI 2
L,30~40cmoOBEHLAL), @HLhEEHR
ATBICRBEZRAR D DIZ Y R ILTIEEER

1974

Photo 6. Snow plow (Hokuriku, Type 2).

Photo 7. Furrowing on the snow with
snow plow

Photo 8 Snow ridge by means of
snow plow

HiizLliEs/z. BE0oEIRBVWAEBOY S
AR FiclBE 2 EWKEAIEHED , 77 iz h
DU EIEHIA KE Do 7o, v AL TIZHT
Lic. L& L, BESRRERFELTYRIUEE
BOTYVRBORBHEATL G Thaote. B, H
MERHERED 7 727 Ot BIF B RE2H D -
DTIh&woE L, ROKEBIZH A 7-.
KT 197 OFERLRICEK LAFHERRERL
AHICTHUERX F# T TY R TIEEZLED
oo RBREOKS 2FEHE6ViIc20m L0,
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Top af snow ridge
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Fig. 33. Decrease of snow depth on

snow ridge by furrowing and
the change of the transfer

heat flux (@) on the snow
cover.

BEsS0m L L, t4m @R AT TETE-
Fo. BERANILUMK R0, BEOIFED
FCLEDS  MxT, Fhicl ¥onSia@s
2BAVDRALE GO, (FEEARIZEALY. ¥
AEFLAMEFELEHFEELSMOEERD,
THERIFIIRERS. VEADIUEOREEY
10cmil ,BE10~12km/ h o4&zt
MAEER Z L dib e e, VR IT T EERSE A
39 min/haTh- /e, AR CEEG LEHLHT
S LTS ZDIL1652BL, BRY*
TIERMREEIR 535 minha bz a .
Fi1FUHECFECOV AL TEELETR2 -
A5, 0.3hadfEgic1 5 AT28HHrMs. ha
MADiBETHEE L2100 BEEIEAD,
BELETA, —F30%» VEIT 5722 CHE
ERFHEOKWL100 ESOERTITALEZ &b
e,

YA TIFERONABOMERR » BUEK &
ohErE33cRLAN, ABE#n3IQE Y

BEELOCDESXPLADOL TS, LiL, 3
B2AHDLEE TV RABH/MEFE Vot
BV, "FoREEINEZILRL ., KGO
EREEA LIS L1GET LA, R0,
BRAZTHIVARERSRC LI >TEHTHEQs
BEERZ-70, Z0oBRSEDAT , IR
haktouwvallkvAg0RBICR s 0REHE
RELT, BASEOSE AL AETEBL .
Bliw19 6 9F0EROTFTHEL LM, 0LE
BurEtprnBESPeilisnr FoBsovRfz
BEZLBERETH S
IOvARUTEIAEOREFATLIERES
TEOAEBRIBEAVWERER S D, Z0FE
REBE2ELAVEATIVHETHE SN, RO S
BEEELTLESNS.
1) REGESHEVRELL AT BHERNT
IhvoT, B AEATE R,
2) MBHEOBRIFTYIHIEENITIOENER
T35, BlrhEAE THIMAPELEE T,
3) ECSEAMNT I E gt snT, &
LB T AAERLE R, B2 EM S 5
L RABRRELZVD CELB B+ 5.,
BIolsniiBrssoT, BrmEss<
hEI RECHEHOBYERTIHFETES
7. BBEELHBRTHEBEN TS 5. 1T
KEESEBEbh N, B ERc A0 THE
BE LI

I-4. FiERBORE
— B oRERESERR —

A—EVTT e JHEFSHEM L LTHENT
H3K, B, HEVCESNEE0T, DI
Rb2HESHRH2RNETRD , BEGoHHIZ~
WTHGBHER®R TS .

I=4=(1) 19469 EHBEEBERLIUBBIC
HT3REB
A REFE
@) REBH
FEAEEH, LEEXRBSES (XM )
FRRTHABY BN ARE (8D

b wwE:EM
1969F2H195~4838

—113—



il P 81 D H AR RO MEL BT AR B SRR RE ST RS 335 1974

Table 14

s Kinds of trial powder and its amount of dispersion.

Code address
of powder

Amount of dispersed
powder

(g/m2 = kg/10 a)

Powder

200 100 50 30 20 10
GA [e] O O Green ash (Fly ash)
MC (o] (o} (e} Mesaclon
SC O (o] (o] Calcium silicate
SS o] O o Slag (Shoden)
CA o O (0] Carbon black (Asahi carbon)
CU (o] (@] O Coal dust (Ube)
NF (o] (o] O Testugen (Niigata Ryusan)
GK-g o o o o Grounder grain ( Kureha)
GK-p (o] (o] o] (o] Grounder powder (Kureha)
YP (o] o O (e} O Fused phosphate
0.?L
06k \
i ‘\\\\;\\\ o
- \ 88
04 \ N \
odf TN\
= {"II.‘ sC
02F GA
MC
Photo 9. Efficiency test of CA
promoting of the snow 01r )
; . Z GK=p
melting by dispersion
of various powders on i
the snow surface. 10 20 30 50 100 200kg,“10a

© HEBMMOERLIWHR

R L 1 0 BB TE 1 4 IS8 O ,

Band, BB XA L.

d RBEEORBREHMAHSE

x

Fig. 34. Relation between the

albedo () and the amount
of dispersion powder (x).

Lo fikofHoORH 2 EThFhoKicF &

ETHAM L. BmE, BEERICHSORE &
MEHRE10 cm OFE 280 L.

3mx 3moORABRK 1 mElET6T6FI{ED ,
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Fig 35 The proper dose estimation of dispersion powder by the

rel.tion between the amount of dispersion (=) and the
sum of water equivalents of snow depth a day (M),
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o, ERHOBEOESE110~120cm
THEERASG OB AL b FEC—HICLED T
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HEEBIAV4BIA~4 B4 BLBSER& 0,
BAmISicsBh b ER T - 7.

O =RESR

@ TANFAECLZBMEHEOHRE
MERECHEIRASE CRBENIFE (7
A E Y IBET S I LR TR L. 0BT
HE7AFEpadnt, RESRED R KE
W, ThE—ERFLonBRCgOENNEITh
EEmL2EETHIEHSNKELAZOTT AL

BhEd{s LA HMEEHEETI ISR
5. LdL, R eEe IR ELEF + v
ARG DD TRERE T ANV —~ROK]
Blalizy. CoBRIEAEONEC EEERD
CREAT A e BTy a, (KBS, 1965 )
EFRTHREFXOT7ASFEAEL, &5 T
AR CHAERLEONEI 4 THD,
CTORPLHMENELHBETNIEIGK-PizCA
cERERUHEETRS LS, RKECUTCA o
2~3F/OBMTCE LT A~ Yich 3. MC,
GA,NF ,5C @Z&iczvEHagre~1 2EC
svolACRASEnS. 8S,6GK-G, YPui
TANVErOHET AR CHkE S 2L
rHEEINLD,

b) HEHMMOMEMERIUNAER
HFHREDOHFE (B4R E0FEIZRBE
EEFLTEILLBELAZE D ) 2BHMITLE
BEHLTRRLEZd0HE3 s 0h 5. EfPH
RA—A w7, 7 (CA) CBTLIEDTHES
B BmESAETEYAEER4 L, BEEE
AR LAER oM —o ol HR 2R T
MTs. BWEOoMHFRINKEB TRV IOE
T, BB /A EBEFHEAS5N0 5, P
CHECArFHICLTHEVEZGK-posoT
HU, BHAEHICHLTSSHomB LA LN S,
A ARz GK— goR T, Eicihig ol
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Table 15. Proper quantity of dispersed powder (1969},
Powder CA GK-p GK-g GA
Range
2 - -_— — _
(g /m’) 8 16 70 110 85 110
Proper quantity
15 15 100 100
2
(g/m7)
Compared
ompaze 1.0 6.7 6.7
with CA
Table lé. Kinds of trial powder and its amount
of dispersion,
Code address Amount of dispersed powder
of powder 2 Powder
(g/m*=) '
5 1¢ 15 20 50 100 150 200
CA o o | o o) Carbon black {Asahi}
5K G o] Snow kill {Sweden)
GK-~-p O O o] O Grounder powder (Kureha)
GA ' o o o o Green ash (Johoku)
SL C O o} o] Sunylite A {Shoden)
8B Q Q O o] Sunylite B (Shoden)
B ATV S, ZOoEBEER-—BH T, HEE B#Ecik X3 s WREKH TRT L3 2CA

giriLhdbot, GK- g TcGK— pidy
FoHB.
TnEEVGK—p L GK-g n#tHBEE LD
TAaYs., CAngéiggit15g/m=15kg”
10z R THEZILETTLBLATVEANT
CAlsg / MEFNEOHEE L R 0BELT
B MMoBBEHES LT IRCBESREERT
BRARErCoRMoBEAER LTSI HELES.
FRAHORKUTEC KL T HBERD
Shad, 1AOBRTRHEZTE LABEAYN
HhE2OTIOFEZEBEARCSVTITAY , &
E¥F-vo+az iz L.

15g/mM oHACHERCHEYT5GK-p,

GK— g 0 #H B+ EIOEFTEDLEDTHS.
Tod TR, 3 B3I LEBECBACEELYBER
GK-piz15g 1, GK—gixosg mri 3.
FULFETL&BHBC YV IHERr RoNIEED
BRAHEAY , LT Le-RLEREETRS V.
LihL, »5BBIREEN, HER2HEE
ftemrLTva., ZoHGGK—-p Tt 8~

16g/m oEHTHY, BlomEm L0 Raw
AR 15/ T EONRERTHES. [
ECGK~2 izowrHMsEORfAc LD, TO
~110g,/m OEETHER100g/ M:&E
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i
cvu MC 55 FN sC YP
20 — 36 60 — 90 300 — 400 110 —160| 110—150 100—12¢
30 80 350 140 140 110
2.0 5.3 23,3 9.3 9.3 7.3

N5,
2L FLEETERHORNTEREZRDLOH
E15THD.

M—-4—2 197 0ERHRUFICHIT IER
(1} ="BHE

@) ERBWF
EHREEREEES , £2FH400m

b m=mMA
1970%3H27H~5H28

€ HOFHEcuHR
IHHEELSETTEBITHD.

@ MHEEMEEHSE

5x smoEFEX 1 miEBECs A5 AFEL,
EuERaKeMmaTt25RELTEFAENDE
e LR, BMATERFEELT D,

B =EiZR&

FREUEBEEOUS{BEMAMOTLALE
T, aEEEOERELARSHER RS,
HEHBICME LR, TEES2micw LTH
@MER1.5m, BAEZ 24mOTEREFTH
A EAEBLA. THIZEBHHEH3 0m

MM E A, Bk AL L TEE
CEEEFRLADO TS S, FREEEREX D

FHEZOESCENS DY, BEHCREEY 7
ABLLTHELEREEZE A5k, £0
BORFAERIVED WA CERERTT L.
B icHEN2 0~45cm By, 327
B##i%s 1R CoORMENEETHAEDE
CREORBRASEATVSOTERMETRE
LEEThah, 4 ALEXIEZNEFNAEEL
EREOEs¥TRL, 481 2B ETCIRR RS
LY, 4 B13BItB10~20cm DESE
MhVHAEmRES 20, 14 AFRETHRE
toOMEEREE L, DEBFREHCES S
Fhbh, BbBEVWEKiR4 851 8 BEMMERL
h, BERAEZ4 B3 08 oENE L.

© ERER
EEOBEOHEAFIEL 96 9F L RARICHS
NESLERBEEQCHEL L - THREI L. 8l
Hit481HA,3,6,8,10,11,12H
L, #ofERFEESO-OMTERTECHES
HWBoTRALT, IR oRSER RS
LTE&BH oBTRESEI VRTEREHIEL
-

*oRBRERLVIZART.

M- 4=3 #H# O EuegE O@®E

& JBEHH

GK o ( 73 v & — RRALE > FH -
v 75,7 tAECRSYRVGRETE, 2 -
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Table L7. Proper quantity of dispersed powder (1970},
—
Powder CA GA SB 5L GK-p SK
Range
2 80—120 500—800 60—=80 15—240 13—15
(g/m™) f
Proper quantity —[ |
2 15 9 700 68 14 14
{g/m")
Compared
with CA 6. 0 46. 7 4, 0 1.1 0.9
Table 18. Comparison of material costs of mass dispersed powders.
Powder l GA YP S5C FN MC i SL
Proper quantity
(kg /10 a) 100 11¢ 140 140 80 60
Unit cost
5 17 5.1 4.7 — —
(yen/kg)
Material cost 500 | 1,870 | 714| 658 | — —
{ven)
AR EORWFHRILC, BBV ECHARE B AE®BAHEHM

b lke 4 0~4 58 kg
B0, ENBERERTH L.

LEBDEES T

CU(RUAFROIEI-FVDili2 oK
FEBETHI, BRI R, BETELIS B

EOFICHEARLD.

DR, SK (A, —-Fa A0 = FvEl)
BA—3y LFEErSe LE S HER H 5 8

DATTFTEE.

oA LA, ERERORTH

KA r LB T oI —RICEFAITY
nTHEEY , EAMABRELBHTELILOL
BT, HEBHLELTEETAH-S., 1 Bl
MEm EML VBT NE g LA S,

GA( 7V w7 ova 7 rv B8 B
CERZEASHh, BBEER: LTI BELIZE
FERENTWVWE. BRFABR T IO EKEE
BLO,BERIDBEBCHEL (WS, EHARB TS
BEE LT, TEAFTEVR EELE
Wk s,

gizeog/nd LRen, BEA30M ke ¢
WO THBHEBL LTEY-F VY ERETHD.
roWkEzEREVWS T, EE TR THET
AN THESYRLRIETLAY. B2O0%DE
ESBOBRGL LTI NS,
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Photo 10.

State of promoting of
srow melting on the area
of dispersed powder.
White spotted patterns
are caused by a subsequent
snowfall

Beimehs. Lavl, 20%0) YREEAT
WasoTiEarigah S,

SC( 1BAK) : GA iRk BEmkE
(Kt ) ThaHrRENKE O THMER L
RREL B L, flig g0 e—HEH
ZHHEHEATVWS. BEOEASLARICL DA
EaTVW230AH50T, BB 58T
N30 bEEEETS.

FN (g7 v, §Bmm) : ifmiESC LA
ETHY , MHHLLPEVOTHERH ELTH
HTh5.

FoM: MC (A2 n v ] =HeE) TER
BH A2+ S4 toMpTc, BdExsokg,”
10a & KEEAMABH & LT avEm Tt i,
SL (#==54 F ;IAE L)) RN b #HEH
60kg 10aCHAEIX LV AR ED I TV #E s
H5.

© MEpMOEE
EHoESRESHHICX 3P~ 0EED
AVdoThRIThIERE bAVO T, HHERERICH
RLIMHC2VWTKORFICHT 2 EERER
Jo. Bfi#izGA,MC,SC,SSi, 100,
200,400kg 10a,CA,CU,NF, CKix
20,30, 60kg  10a 1% % & {CH T 0K
(30x30cmMiAiL , fli k& OBiTEEY
ROFATHEL , BF , £F R~ rk.

FHF L & AL O AT ORI P T RS
G100~9 2% CHMofEElICHY & 94

AL, RENDBEERIRDLA RN T, X
RAeEbEEEo®RIs HHoRE T H it 20~
215¢cm, ER2~3 AT, kbl AEEALE
BAEH LRIz, Ll , ERERTHMO
I KR FR2EERA Y, K251 TRF
R~ LT, GA, NF icg¥FpEL
B LNAERSER Shi. L LEREE T
MEMHOPICHEFLASA LS AHREHVE
BV, MM ko TIREAREMIC L AEED
EL1H6h50T, BEHE LEDOEHHOER ,
EHECEGELSLERDIOT, TOMICD
WTREIZBEEENA LY.
FioHRECoOHERMORFEFZ R0,
KiE OBE LRAEORABRTHY Y IOV TRy
PR E TR, BESEIRC (9 2~
100% ) , FHH &b EE OB N ORAA & T
HEEERD Shid sz,

M—5 MEREHEICLZBELED (BE) 0B
HELEOEENDRE LML 520 ICH GO
EHEBTHESOKEMIZEWT ,IBfI4 54 L
4 6FoFICERLFAA TR -T2,

Mm=5—-1) 19705 F0%%

197 0FLEAARMER»S5 A2 A TFFEL
NRRENN, LEKIT4 H1 8BIZHSEL,
MEA 14 BEExh~x. WHEXIE3H25H
%M1 50~180cmicGA100kg,”
10a0HUE 2 Th 7. NHE,3H30H
L4810, 13HICBRSEMRHD, 4A13HK
20~30cm OFFARED D, Fric@Soi
AMMIIZKELED , HEB 22 HEE Lk

HELBXAHE b 2HBED4 A20H
IZEEO—ICBIE 21Tk - . Zhidph e
OHRELEIIRKT 2ER TIT RS DT, B
%4 0kg10a (N21% ,N8skg,“10a) ##
i, MUHXEEEH80cm BRI RS 5B
ZORO—Hic T ERIEERAL. HEEOK
REEMIE 4 AP RFPFEE oSEEREZRL, 5 H
VW T4~ L EEECSEQOENH -
Tedi, FHEE LTRPELIHE .

5 H2 0 AREKHE (A —-F+—FZ¥3A)
OHEFREBEZADDIC, Boit ol LR
Mic@dd LEp oA - TEREZMEL 2.
EORE, BOFIZBELTIEK3 6122 0FD
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Fig. 36. Comparison of green yield of

orchard grass under the condition
with promoting treatment of snow
melting and under the natural
conditien (1970 ,Hirosaki).

Plots treated with: (i) promoting
of the spow melting plus top
dressing: (& promoting of the snow
melting only; (3} top dressing on
the snow cover: & at a coatrol
plot, without any ftreatment. Dates
of melted snow!

Apr. 16 at the plots with the
promoting of melting. and May 2 at
the control plot. Top dressing: on

Apr 20, with 8 kgs10 a (N-manure).

Snow cover depth of the coatrol
plot was abouf 100 ¢m on May 20,

BrortogfrEHiRil. £ER 20T
HE3ITRRTERVT, BARBNELEK
LT, MENBEKIS 0% R EE, BIEX
I 0O E o, HEBEX 3
OEBERFBTCVS. SEERREUPEEGD
MUzBA LT, BEZzon1 2B oM
CHREIZVWEOLBBEIRE., Z0Z L ESE
ABEBEEPRATTARA>ZLAO-2DRE L
RBEEDEES. Fhl  RETRECREIZE
Bl TH2E, ErBRict- T#HIBOE
RABLNEL L 2ET L.

M—-5-2 197 1&HF0Ek
19 7T O0FBRIEmEFTHEEERLS B
BEOGARMCIIHEEELE L L 8 En

#3355 1974
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Fig. 37. Comparison of green yields of
orchard grass under the condition
with promoting treatment of snow
melting and under the natural
condition {1970, Hirosaki ).

Plots treated with: () promoting
of snow melting plus top dressing;
i2) promoting of snow melting only;
@) top dressing treatment on the
snow cover: @at a control plot,
without any treatment. Dates of
melted snow:

Apr. 16 at the pluts with the
promoting of melting, and May 2
at the control plot. Top dressing’
on Apr. 20, with 8 kg 10 a
(N-manure ). Snow cover depth of
the control plot was about 100 em
on May 20,

NRENEFTREFHET L.
PRERELRE . 197 1F3819~2001c
BEH120~160cmizGA® 100kg~
WanEE THRALAHER M1 0~14 80K
TEORRDHTL B FLVESHL , EamKe
4 B1 6 BRTEMAHER L - k.
BIERDONIT: 4 §8 FIEIRK &8 TMBEE,
BUBK ARG, REN12kg, 102 286
Lic., Liedis THARE, BSUEKRETES
HBi&AD , BULEBERKIIEBESHNS5 0cm &
D, 197 0ERBELIIEEERETR -2
ik A,
HERORIREB M3 s TRONE L 3240
BRHEESRO4ETR L) EUBE AghT~ 4
F16RB T FEFOLEM TEBL , To8Y
THEENFEV S, 4 AN ERL D 5 B2 ¥y
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Photo 11. Comparison of green yields in

orchard grass with and without
promoting of the snow melting
(1970, Hirosaki, Dake Farm).
From the right: (1) promoting of
the melting snow plus top
dressing, @) only promoting of

the melting snow, (3) top dressing
treated on the snow cover, @)
control.

FTEEERIHET, Aok EsR35% %k
Yot sAPTHIZGE RSB, 5 HDA
PR FEE TES 2.

LERE: BAFERO-D R4 T I EE R
W oL n, AR R I T 1
AAFgEHALTVWSOT, 5 A1 1HIKE1EOH
HEEfTR-T. TOREEELIIXCRELK.
F1EHFHEOR , A FREI L AL S 0T, MH
DEHROLIEIIRELE O THEE L., E1(@
FEBRCRSRBAVEHICE 0T, 12 A
Boe ASHILFE 2M@oMEZAR . T O
BRrEOBICRTLIIC, HEKZEE -0 TL
BYOENFE -, B1EEHICEEELEOR
EIZLAEDRTOkIZ1 145 HLT, H
2EAIEL 11640, hoMBEFIOX S
2EH oMEMLEEIEENCFETLIWS., &
NEEBAT—YIRI-THLIERTHS. K
BEoF 1R EHSEHEH1 Y BRIz abh
HZDTHELIEPEICEFH L THETHIT, HHEQN
BIZ LoHREM2BsEictEak. 1970
OB L i LT K i S R A0 %) B A
Lot , MEROSER , Bt obhhsloZ b
2T 5. TORFESEIOLHI25 0 KD
HFOLVbhTWEDT, 197 1FE0RKEI

Z
i

M:=Date of melted
snow "™

=

S:—Date of grass
survey

Mean air temperature

o

0 < ] » 2 s 3.y

1 2 3 4 5 3 1 H 3 4 5 L pentad
AP, May

Progress of air temperature
in spring season (1970 and
1971, Hirosaki).

Fig. 38.

BlodgEZLvwioltErL bR 5.

M—=5-3) BERXOKREMEREDRIC KL
(B 73]

DE, 20K EAFICHT 2SS REDEEE
HHRICOPVTRRETR - d, FEE ORRK
ICHBEELT19 7 1E0HNEIE,L-2DIL,
HEROREBEBOERIVAELCLZILLEAELN
50T, MEOHEHLIIN1» AkoFEL
CTORBESBEEHE LTAZ L (BEETF— %
5 AR 0 Diliig fMBAT o7 — & CHEE )
H3sicHBEANLBEL R, Thbb,
197 0FEFICRUEKIZ4 66deg—day,
MUFKXiz 29 5deg—day, ZhicHL
197 1EFRAUEKiE300deg—day, &
NEXix23 6deg—day LEESEICKER
ERHBE L5, WEE L LT oMo X
T4 5FFICIE171deg—day b-7coicH
L,1971F%FIciz64deg—day Liarigh»
Slos, ABEOELRP AL - ENERERL
Eiohd. WEMOBEZELEL R kBH
BRSERERR 1 6 HizH L, 19 7 145HF1
10 ARk bThsd. & 5—21,
197 0FEFEFI—BIHEZILEN O CUEIC L
DAV EN TRKRPHE TS 107deg—~
day Chortd, 4 6FEFiIL6.4deg—day
Kt &Rk tThdsd.

IO2AEORBIY S hbhAZLiZ, A
BREZ2FED2Z L VNBEDEL LT o FRTH
B0, REHAREHHICETREDRELET+ 3
Tk, ERHTFERED CEFEOLRMSNEVERD
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Table 19. Results of measurements of cut-down grass (1971).
Date of The first measurement, May 10
measurement
Plant height Mean Ratio

Plot (cm) (cm) (Ratio)
Control 11—17.5 14,1 (1. 00)
Promoting of
snow melting 18-—28 21. 0 (1.49
only
Top dressing
of manure on 14—21 16,6 (1.18)
the snow cover
Promotion of
snow melting 24—736. 5 27.5 {1. 95}
and top dressing

BURHBERNEVSZLETHED., FRNHERES
H5RAE, 4 SHEERFHI 2N FESCEHE
LR o dH, 46 EXL5 0EFROREE LWL
L5 EBREFLRLAND.

s, HEBROEBTEHEESSRLFENL , B
BSOS, BEREELEA KT B2 B
BELLNEZOT, HELEEOEELRBICT
B, MERECHEVCERER EEMTE I L
TENERIC>RBEFH LB,

N, HREECEN

V-—1. TEMREEMERES

B o@gEEcHIRTR , BERASKRR R
HT o rHELE3 2B, ZobilEm
DERBB LI OTHRBEIFESTRLENS
5.
FRCRRAEGNRR L, BHE, Uk, FE,
EnNn#RTT, 1~348nERERE, UE
(HH))BMOBNTHEY 2T 7. TOER,

EDZ bk,
1) EESHFLELLZBESSES - kEE
BMEHrENE, SRoltThsNERE (1
FIBERELASD.

2) BEHCTESHRoM AR ERER
E&E D, 2oNBRBRATHENE (52
ET, AAEETRMEHENAZRB LS L.
3) BREZCVAHIBENE  X50R, T
BB AEHR IR AE T L ERMBELTVWISD
LEALHNS.

4) EENCREBBEFOBFC ISRATRED
BIEAFTEREEET, BHCL2EEZHROE
ft~nEgEIIRLd 0L Rean5,

5) FEEHEOBELI T, Bt , tigEmH
TREBBIESEH T, fo, g H Ty
P TEEHETHEGRENCHS .

V= 2. BMEHEDHEET
EEEHORRIIZ, F2g , THFA R -,
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The second measurement, June 3

Plant height Mean . Creen yield ,
(crm) {cm) (Ratio) (kg /10a) (Ratio)
80—48 60. 6 (1.00) I, 660 (1. 00)
7954 69.0 (1. 05) 1,930 (1. 16)
76—53 64,3 (1. 02) 1, 883 {Ll.13)
93—69 80.7 (1.13) L 3, 050 (1.84)

FLEKE LIA2HFk, ~V 278 - itk ahE
MEbhTEhsd, pEETTCBREOENIEH
TREPEHLEREN TS IH (KBS, 1965)
FERMCRESEE L EHSC I o 8sHEN
FNEBOAHLETBLHATES LA,
FLLTHBRT A AERIZ I - TED S
.

V=3 #HEuniomMEta:
EEBEICERSASBH OBTHEDLE
HBrFE, FHRT CER LASEER, ELL
T, B, s, BEA LA HEHETL
T, FELFHHLBIF L., XERAOBRH &
LTHITH|EBF BT sREAEBAFLTY
5.

N~-4. EEYHFZLTHE
FH,BDRRT T, SEYA X TEDERELE
EOWTHIL VAU TRA, -7 70 6FBEL,
THEBESLECTr vIIT A REEERL, WK

BT TR ANEFEOIL 0 0 fEROEETHE
BLO55ZLeBRLr shABEoMEOR
ERAAER, LEBROSRBTE CHENLENS
ol TRTUvATTEOBEL T 58
DEBEY L.

V-5 MERECLZINEOEY
EEREF AL L3RR EoHRI
SWITERRTCHRAELAY, MERO0XEEE
LEoTHErBEEsS I el @S
REBOCRSFEEVEEF OE L RAER 04 E
HBLoWeELEY , HTEBEXiZafEL
Hofent, MEREVBERECTLZLATEEOHE
ERB KA1 97T 1FEFICEH LS E, BIERX
BBt rior. £, BEEL S OEMERN
AELEH LI ENERIZIVEDRD LR,
IHNRETHEEER L IR 2 aR e
EFThEIRRETHBIEERBLTV S,
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