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The Studies on the Methods of Promoting the Melting

of Snow in a Farm
——The Promotion by Helicopter of the Melting of Snow——

By T. Onuma*, C. Nakamura, K. Kobayashi and K. Takahashi
Hokuriku Agricultural Experiment Station, Ministry of Agriculture and Forestry, Takada

Abstract

The methods of promoting the melting of snow by covering snow surface with black powder scattered
from a helicopter were investigated, in order to make clear the problems involved in such procedures.

The results of experiment pointed out two main factors, i.e, the effectiveness of the black powder
in the promotion of melting of snow, and the degree of the scattering ahility of the duster of a helicop-
ter, And the degrees of the promotion of melting of snow were found to be determined by the actual
amount of the powder settled on a snow surface.

The quantity of snow melted by the covering with the black powder (M) was as follows:

Mp=m{Rs», m=Ae 5%, and n=cxP, where 3<x<20g/cm?,

R : solar radiation, #, #: coefficients depending on z (the amount of settled powder) and A4, B, C, D
{constants characteristic of the powder).

On the other hand the scattering ability of the duster was known to be conditioned by the liquidity
of the powder, i.¢, bulk density and coefficient of friction, efc,

“Method of albedo” is conceived to be superior to the others in estimating the amount of the settled
black powder, and consequently, the “albedo-meter” which shows the direct amount of the settled biack
powder was devised and used for the estimation of the amount of the scattered black powder,
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®M—15 BHFEROMMES (KR, 1963.3.14)
Scattering block of field experiment in Nagaoka, 14 March 1963,
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H—16 FMERBOMMES (EMBER, 1963.3.14)
Scattering block of field experiment in Nagaoka Higoshi, 14 March 1963.
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E—17 RIEBROKMES (Fig, 1963.3.14)
Scattering block of field experiment in Niitsu, 14 March 1963.
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4y (@, 1968.3.15)

Scattering block of field experiment in Toyama, 15 March 1963.
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R ® # |®‘@>|@‘®|@>-®\®\®

s N
kg/l0a C2 |18.8 |25 ‘125 125 i__; 12.5 7&

#TH& kg/l0a| &5 119|106"‘ 11 4"‘ 79‘ 77 7.3 40

ETE % 5 148 |'47"« 42 53 188 B4

B # mpses | 0.7 11l1s s'as 18\11 X

* gx C2 m#E.
FEHEOKEVGEORBEEARE S TLHETERL .

B B REER (30ERE)

s g B LB O S00m OEBTETH TS
ha OMMEEH 19, WY 256ha OEBRERCLIHE
(TBm, TBs, CA, CCM) OM#%3IWES3 R 5 R
filt. (B—198ME) ®MRITEEA Y RRREOH
Tk, WIBMETET L. BE0XCEHAR

HIOBEis, $him A BHeTRENRVGE DN
Fhnto® T 3 BBHERBESO—HH 6ha i CCM
& CA #EhnigkfiL iz

2.7 MBRESEREST{EH~OEE
EYeh S Fod
HIAMOBRRET 2m TRBIEL2OE, TR
BLENDFBTHACRKIKE L AR EBEERATE
b, EiEmEr 0.47 g/em?, Lichlo TREKREE LT
i M0mm AR L7 HHEORFEISELTATTE
P ECBESEET B, £KL5 BTN iRk
T ot HOHHE 2~3 BRL 52 oR2AED 2
MEEE AT bR, £oi, Cl, 82, C2 O
ATV A, L L giEn 82, €2, Cl OHT
fl. HEOMBEEDY AP TREER-0ELD.
SREET L LETNEAR U TGO T, HEBEOREX
OB LR TR L.

$2 20kg/10a OERTEFOEERTHSD.
HAOMT Y TRICHE - B RERBIMET T2
DREETEOHKE (B om) ORBLELBID.
Lbtis THEY RS BSRRBEROHERE £ < T
LEEAEL. REEOMI{EEE My - BiE R
DEEATRLEONR-20THD, Mpy=mRs»" ORFR
H X HbLLTVA CORRE TV VAT TEH

— 68 —



B BT AREEEECET AT —KRE « i - N BB

& = ‘Number of experiment

ERET
E Scattering area H Heliport
& AR ~H )
A Test of powder’discharge
b %{Eﬁ
Jv,ﬂw : ) B~F chfflgring test
4 DEEL
b JJ X
’ T__——:—_“_“'Tm: om 10
ya 4 Bx/
] R
B )
fr B TE)m
; “
==
.\:\mm i
i - ca+li
i - I Position of
) : " experiment

site

] | f

v o1
\___
i‘m i Samacl

H—19 KRR RBRILON K 5y, 1964.3.5~6
CHR R AR ST IR, B AR )
Scatter.ing bleck of a large-scale experiment site for promotion of the melting of snow
in Sekiyama Daidohara, Niigata Prefecture, 5 to 6 March 1964.
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B--20 BEISE{EET My & R4
R: oBE (B
Relation between M, and Ky in Nagaoka.
My : Promoted snow-melt (mm),
R, : solar radistion (cal/cmz).
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Promotion of the melting of snow
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Characteristics of powders scattered for the promotion of the melting of snow,
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Relation between values of m and #
and amount of scattering powder.
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I ——ae

m | 0,388
H 0,521
e 0. 289:
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m 0,049
n 0,814
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0.690 0780 0.734
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Calculated values of m and x.

* | 5g/m? W0gm? | 20gm?
e, 0 - i ;

. Pomo | on m o 4 om | on
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Half-value pericd of the effectiveness of
promotion of snow melting (d).
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Amount of snow-melt promoted by
scattering of powder. (mm)
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