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A consideration on the electric field formed by blowing snow particles
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Fluctuations of the atmospheric electric field have been reported during blowing snow events. A primary factor of this
phenomenon is the electrification of the blowing snow particles. The purpose of this study is to clarify the fluctuation
characteristics of the electric field. We estimated the vertical electric field distribution, which was taken into account the
dependency of the blowing snow particle charges on the particle diameter and the height dependency of the horizontal mass
flux. In this estimation, for simplicity, some assumptions were considered as follows; (1) Particle diameter and the particle
number density is horizontally constant and uniform. (2) All the blowing snow particles are electrified negatively, and the
individual charge can be obtained by the experimental equation (Omiya et al., 2011). (3) The snow surface is electrified in
positive, and the magnitude is equal with the charge-to-mass ratio of the blowing snow particles. (4) A charge separation
occurs only between the snow particle and the snow surface. As a result, we obtained negative electric fields (upward pointing)
in all cases. It was increased with the density of the blowing snow particles and closer to the snow surface.

1. ZT®IC

WEDIAEITLE D RRESHROLEHAHEL < ME SN TWAHA (Kikuchi, 197072 ) | ZAUTRFRIF23 88 L
TVWAENR—KTHDH, ZOFHERENRKITTEED 1 DL LT, WERFOEMERKELOBETAEL HE
KN X BRERLT B H OEHEOLALRHT 6D, ZOHIEEIR, HREEDORESLTROEMK L LT
B L TCWADARBMEIC DWW TiEm SN TV D, £ 2T, fEXNIIC L > TR FOEBHLEN ED L D2, Yok
JEEACT D ONEDT=DITIE, KRR OB & EMEDIED, KKEHOBE L ZDOMEEMOMLERND D,
AT S, REEMPICITERS LORICHE LR FNRET A, FHT 5L AZRTERHLMMTS
ALTWS (Schmidt et al., 199972 &) , —F, RKEHOMEIZE L TUIEATHZEMICIHE W T — R RERN
BonTHWRY, ZOFERKE LT, MR DNERET 2HTHRAET D /A AOLEL, JERBEROFENEYS
EELTWLAMEEMERENRZZ bR D, 2D X HIC, WEROTZmEHIZIBWTES 2 FZHT 2 DI S Tidk
VW, MEFFOESBEICE T AHEEAHF IR EICEFH 5 A (Schmidt and Dent, 199372 &) | Zi HIXREFHL
TORRGHBLVEEY 7 v 7 ADEEEICHE D M EMEEOSEZ{LEZ ML T\ eholz, £ZTK
e T, REBERLADFFOBEMICEI T 2 B (Omiva et al, 2011) (T CEM I 72 FEHBRX 7 & ON BRI
THE LA fET —% (B, BET7 7 v 7 A, KiROESA) 1 HRDTEMEBREEOREKRTELERE
WA, BEEEORENMICETIERETo7-, B, ZOERKIL (RUMETEH D) RERL 0k
Prd & AR T DA 2 ORERIF D FFOEM gEHEET HXNTh D, TOFEBRAXLZLIT (1), (21257,

q(d,T)=a(T)d"* (1)
a(T)=(0.13T*+3.08T +5.31)x107° (2

2. EBRE&MH

ARFEBRIE, B SRR - ZOKBL R v % — OARIEEGH 2 L7z, WEFROKIC —HRICE LB EFED 06,
KEFEIZE > THEBHRAZER LT, 2K > TEHEHEROHIF Z 7, B EE X B RGEEFE 2 v, &R O
DR 25 m/sIZE%E L CEm £6,2(0.01~0. 5em) TITo 72, BRI FOERET 7 v 7 A3 L ORI ORI E
{Z1ESPC (Snow Particle Counter) Zffif L. T 1945 (0.01~0.5cm) TITo72, R[IE—10CHOHLE, 27— ADE
bR (4. 4g/m/sB LS. 7Tg/m/s) TIT-7=,



3. BtE

ARELTIILLFOE & vz,

(1) EWOBEIRERL L FHOB TOREL D

(2) BETCORTFR-ITAEBMEED, TOBEMIAXWD), @ Thxbohbd

(3) FHIZIEDBEMEEED, TORE SIFRTFR 0 FOABMORFICE LW

(4) MRBRLT-ORIZRE X OZEREE 1T AT 4T, BWEEORL D FRAKE LD
FEZCBIAREEEET 7 v 7 A0, 2IZBIT2REFEE (BAKREOHZVICEENLIRFR+DOHE)
MRDBND, XHIT, RERLFOFERRER (D, ) &b, 2IlBIT D EMEMEEQ I SELND, BEZIC
BITDHEROERE, /L. @EzE0 b EHFOFENERT 58S, THOFEBERT 58S, SEATEKRT D
BROMTHDHND, BEOFERE ¢ (2 THLE IIRQ)THREND, 2B, THEXOERNEEBLTH 5,

E,(2,T) :Zi(—jonv(z,T)dz+j:°Qv(z,T)dz+jo°°Qv(z,T)dz) (3)

€o

4, FER
Bz L ERE, OMRASHEEIICKUCTET, JOMEND, BEEFIEE, £, KEERSWVIEEAE
ERBINT B EARS NI, ZHUE, BEEELEDTIRER TIE LR ABERNEZ T 5 EE 7L LT
%, ZOBE. BEMEREOR T OBERERD X OBBEE L, HE L COAVKEL IOk, EL TR 25,
BT L EEOBICE < =03 i, BELCKREWE D OFREEET 2 THEERS 5, -2 TIHKRER A48T
BB A EO EAUE LA, EBICIIEICHE LR T b IET 5, ZOHA KSR T L SHOMICT IR
W< 720, BERERES L OWRE TR < T
{725, ftoT, MREEDRALIEZ LT 0.1
<T LR, e :4.4 (g/mls)
AF RSB LN D BERNILEH T 008 ™ __.g8.7(g/imis) /5

HIELASS, WERFIChn s MEEE |
0.0004g (g: EAMESE) T 7278, ZNILE E ///j
EREZ A ER—HTH 5, BANTH N o, /
TE AL W T O TR BB & 0 /) /////,/
BV, Fio, B E L ERIREICITEOMHBER 0.02
b5 ERTFRENTND (KH - K, /(////////iﬂ/~

2012) , 6> T, BATEOEII > THES 0 : S :
FNIARRANIIINT B, A BITR IR OB 1200 -1000  -800  -600 ~ -400  -200 0
ATEERICER L, BHORENHICHET S & Epec (V/ M)

0 BRI AT TRETH B, 1 R & R DRIR

References

1) Kikuchi, K., Observations of the atmospheric electric field at Syowa Station, Antarctica. Journal of the Meteorological
Society of Japan, 48(5), 452-460, 1970.

2) Schmidt, D.S., Schmidt, R.A. and Dent, J.D., Electrostatic force in blowing snow. Boundary Layer Meteorol., 93, 29-45,
1999.

3) Schmidt, D.S. and Dent, J.D., A theoretical prediction of the effects of electrostatic forces on saltating snow particles. Ann
Glaciol 18:234-238, 1993.

4) Omiya, S., Sato, A., Kosugi, K. and Mochizuki, S., Estimation of the electrostatic charge of individual blowing snow
particles by wind tunnel experiment. Ann. Glaciol., 52(58), 148-152, 2011.

5) K& - ek, RIRETRPIC I T 2R E O RKEHNIE, TOKBFIERSHE TRE, 84, 2011.



