H ATk a2k & K
T4%3%5 (201245 ) 223-241 &

FEELEETOERAICE DWW -H LIWEERDSE
— 5 O0—INJV43EE —

% Ml 5L, B OE I, AR
YR EEL A v —*

EEROF L VY

L3

EfEE DS KAIZ, Magono and Lee (1966) OGZEFWISFE (LI ML &0&E2) H3H
CORFEEEARLE LTI TOBNEREMA, HiccSlRo s a— v - 20 -4y

C DHFEIZ, MLICHEL €, TSGR ORI IR E L OBk
ML &Higd 2 &, 7o =~V aRIERIT D & 5 B H

JICARYN
(B LTr e =Nl 26289 5.
RoRIc L 2HEICHEH L TER L 7.

TR

=
=]

wonslk

5. ML © N: §HRfsER & C ﬁ*ﬂk uaa’éﬁEAL’C¥ﬁ/\iﬁE’C 3 TC: HERE R & L7, %72, ML @

P: RS R © P IEHSTER P2: &

BANIES & TP fdkiREE] & LT,

[P1: FfiIRFEE], [P2:

h:jﬁ“fnaa] BEDL ST, BARRIBTERIENA A — Y TE 2 L) IcBEMEffcd TR - ’ﬁEALt
& 51T, ML @ CP: fikE - #flla+ & S: [l Z#tE L < TCP: IR - Sk ar) & L.

D N2: f‘H fimil e e C2: MMAaE R EDEn,

FLofE - DG LicbDE, FLoTHIC

FA: & - BrEfEmEE] & LTnA 7.

P: fRiS & CP: AR - iR GE s &, fnaa
hgcha

®° ML ONFETIIHRATH > 7203, FEBEFKRKEELHHIE L EHDFE (Schaefer, 1951; Mason,

1957; 197D T3 &FEN TV S, B, BICHEES

PRl ELThnA 7.
HAVRDOETE R, 2RO%
KOy, 31 5 %E, S1/NDEETH - 7243,
7.

F— - K EER, O, 7o

THIB EEMA T, Fricic TH: = oftho EAREK

Z DD KSFED TR ERfAHEREEE, [G: ISR, L RNERE) sEE3—
OMWAEE LT, N TRIEERDDHEAREL 7. ML OXER5F 5L 8
7o — N USFEIR 8 KAMEE, 39 4 E, 121 /VAFEE 7S -

2 — VO, 7 e =SV

Key words: snow crystals, classification, Global-Scale Classification, Global Classification

1 ki R BB - KRS REL S0
T004-0014 JbiEEALBRTIERIX & & U &k 2-5-4
2 LR TR SR TR
T090-8507 byt iR 165 Fith
3 B RKELEHIZ
T470-0154 FHIERIBHTFIA
4 KBREERFEEHIR
T665-0035 STEEIREHTEI 1 T H 11-1-813
EREROH L WK EEL A vy —
WO AR, FHHiFsLEI2E, 11T REI&E,
BHEHSREE, WIS, A5CEE, EH O,
WIIERL, WHE=, NEKE, HEHRE, (ki
5, EEEY, SERE, FRWEE, BB
FIFEREOE, FOHE Bk

r Fr1-12-4

*

1. FU®IC

ko SFHER O EER AT L B M (R
25, 1938; 1949; Nakaya, 1954), EEEKEES
DFEM 4 HE (Schaefer, 1951; Mason, 1957; 1971),
Magono and Lee (1966) (LI#% ML & BgED) i< &
DRGNS REN SO, BAETIEFESE LTML 2
b bd ENZH, INSLDONFETIE, F&L
THREE R COBIICE S LIt T 2 40%
Ndh b, PR, PREELHOY ) v (IHME
HEK) THHEHSERE L REOEEAEN L
THY (P, 1949; Nakaya, 1954; g, 2001),
ML (& Fg #z K IR | < 8l & 11 72 Long prism
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(Shimizu, 1963) % [#HRMAHE] & L THlA AN
TW5,

—, BB OSEHERE L TE, Y)Y TTD
Bl A & &2, 3amopckiit (1955) 232 D FHE
I Atmocoepnsit Jlen CR&HIDIK) ] T, % 7-kauHOB
(1960) & [Boma B Atmochepe npun Huskux Temme-
patypax OKgiMiZH I 3 KxthoK)] ofc,
—30CLUTORRETFTCTRONZHE D%
AL TVEN, T 2L 0IETIE
FEDHTVIEW,

a2 5] (1938) Oofi Tz RLThr o T4
E, N—sN— F K% 5 [Snow Crystals—natu-
ral and artificial—J (1954) ZHW L TH 5 b 58
F, HIC ML OB RRSINTHL S b 46
Bl L7, =03 AR MM EIIR I X 5
Yoy By O BACEIR (g4, 1970), MIA T, #r
TC NTHERD 72D O G 15/ NUCIREE -
FE & A U B IR EO o (Kl FEERFE bR S
(BIA /DM, 1957), (KIET DFEEE b BT
BIH AT EMNHRD LD ITE -, FaMRRERIRE:
TR RE SN YR RIEMNE GBIl > T, &
EWICGRIZ M, DT s asnin
(FGHh, 1974), RSBV LIRS ERT ICRES
5o,

COXIBIURITH - T, FEMRPOILARIE B
SN, ATHICbARGICHkESE 2 T ENHRS
MR A S IS IEROf%, KELHToriRat
INTELT, SLIKTNoE2EGDIEHEGEDD
AR VWDORREHBHEETH > 72, mITIR
Bailey and Hallett (2004) 73—20°C~—70°C T
%9 5 K OB & RREAE 2 < O/l 7 —
5 %5 U CHigkRET %2 L, BICREE, JKEgfnz
[UEDFEERT — 5 LT — 4 5 5 IKEL D Habit
Diagram O fEzE % 15 3 72 % O W58 & 48 S5 1
1T-TW 3D (Bailey and Hallett, 2009), (K558
HofEEEEED N ERERIT>TuEWn, &
7o, TANABEIC K B EBEEOHIZERERIS 7
5 251D Ice Fog 1 EDEHIS & 348, BIHIS
*Lt SRR KBER—ICH L b DR

, BT S e HiE R 0% 5% (Libbrecht,
%%)TéML@W%%% FEGIHL TV A,

ez 13 2009 FEOTKFALERETEML 72
ity va vEBEE LT [HEGOH LWV

FK 74535 (2012)

FE | ORETEBIIA L, © ORKEIF 2010 HEB L U
2011 FEDOZRIFT RS THZE L o (FHS, 2010;
2011). F7:, #HEIF 1600 ROBAMBEEE & & b
ICEHEE O 7 e — v kE (g - #2811, 201D

ELTRAEL ., AR TIIERO SR O N
RPCAZD T & ZQBICEWT, D7 e —/3b
DA S SICHEH LR L. 58, ShlostET
i, F &L THRENC X - TE S B RRKE
ERREL, ATTFICOWTREEE L, EHBIC
SEOHRITIE » e FRBIAB AR E LIRS h
5k 950, EANTRIbEE MHEHE, AIREZS
&, EATIE, JEFEERIEH F 5 - 7 5 2 h bR
(Magono, 1978; Higuchi etal 1981; Kikuchi,
1987,1989), 274 v v v rdbits (Kikuchiand
Asuma, 1999, 51, 2006a), ') — 5 » K (Kikuchi
and Uyeda, 1992), Z/NIWN—)GEEISE, b7 4 1)
ABLUIba — vy NOE %, FFEHEERT IR
A (Kikuchi, 1969;1970), Rk N — 4.5 UAk
Hi (Kameda et al., 2007), Eafr~ 7 ~— KR, F4
M (Kikuchi and Hogan, 1976;1979) 75&,
HHEREE) S E S A HISTH 5. 2Dz, i
LOWEkERONHEE 70—/« 27 — V3K
(Global-Scale Classification, B L T2 v — 3%y

xR 1 SO BB
R LET
55 e s
T LR TR
o A
T L1 85 B
KEREA T
BINR»ELE

B
e E K F TR L E D E R
At ¥ E PR 3 B A FF BIR 8 8 AT
EHEEBEFRFRF I HREHFREER
ANEFERx—5
BB HRER RS

[P (S VO IR

EAOERBMHE R (LER)

&5 B3R MEE, RE
6 Science Research Center, Inuvik, Canada 67°22'N, 133°42'W
7 Yellowknife Airport, Yellowknife, Canada 62°28'N, 114°27'W
8 Barrow, Alaska, USA 71°18'N, 156°44'W

9 Peters Lake, Alaska, USA 69°N, 145°W

10 | Alta River Camping Site, Alta, Norway 69°56'N, 23°16E

11 Kautokeino, Norway 69°01'N, 23°03'E

12 Ny-Alsund, Svalbard, Norway 78°55'N, 11°56'E

13 Longyearbyen, Svalbard, Norway 78°13'N, 15°38'E
14 Space Physics Institute, Kiruna, Sweden 68°56'N, 21°04'E
15 Arctic Research Center, Sodankyla, Finland 67°22'N, 26°38'E
16 Arctic Station, Godhavn, Greenland 69°15'N, 53°34'W

17 Godthab, Greenland 64°10'N, 51°45'W

A0 E2BEMHR (FER)

&5 LEECRS HERE, R

18 Syowa Station, Antarctica 68° 00”7 S, 39° 35" E
19 Dome Fuji Station, Antarctica 77° 19° S, 39° 42’ E
20 McMurdo Station, Antarctica 77° 517 S, 166" 40" E
21 Amundsen-Scott South Pole Station, Antarctica | 90° 00" S
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¥ : Global Classification) &L, Hias ML
& [EIRRICEARINIT 3 TSR ORI 1SR B £ OBk
FEofic k aEICEH L TalasiT- 1.

2. T O—NILHEOEH
RETIE, 7o - V58%E ML OXKRFH5)
FHEHE LIS, T S OIS HE S AR R
LN T 5. KRB TRIR L [~KE5RE
(~crystal group) J, 5% [ ~IRE&E (~ type
crystal)] EFFFRL THE—L, ML T/NMoySEICfdib
ncwic~HaEY, ~E, ~8, ~R, e~ &
B~ EOXLERR LT HAE I, BEME
-t 2L, EBIT/NYEZ A F S T, C
DL EFRER AT T E2RT 25812,
NIRRT TR F 700 [HERS 2T ORL T
bRV, WXOEEITE, /MR
%HUT?LT@&m%@&Té
PRRITE 21T, FEEIEOAVEOIZEG LG
31T, F oS N IcREN DB O BMEE
HH| i.l 175“9.1 3EZEI N0,
2.1 C: 1‘EE 'U: #&S=# (Column crystal group)
C OfEREED C 1dh i & % Columnar crys-
tal ® C Zff\, 4hi538EIC Lz, ML @ N: $HIk
fEfm & C AR ERA L, #ifcic TC R
fEmEE) & Lo, HIREEE 0k & miEik i3k
ﬁﬁéﬂtawfﬁﬁi®¥Aﬁé&ot
[C1: er Jj( fEs]  (Needle-type crystal %7213
Needle type @ & 9 i< crystal 21375 < THE
W LURERD : ML @ 4y T N1: 5 58 %
Cl: #hRER & L, Nla Het28FE A A, [Cla
g+, [Clb: BURE] & L, #rifzic [Cle: $H5EA]
ZINATc. COfEEOFEN 4 X3 (LIF,
FERAS SR AR - BCRAS S o ARk L 7c
boFES %, WREREER AN L7k
bl i%@ﬂ%lﬂ@lﬁ %29) 2mm.
[C2: $ﬁ Jj( fEEL] (Sheath- type crystal) : ML @
Nlc: iz [C2a: 5, N1d: sR#8% [C2b: 3
RS 1T, #Frcic [C2e ¥RA ] 2NA Trhy i
& L7, ML @ N2a, N2b, N2c @fEHORE -
e (BH) 2&€LTVWB07T, FInlcld TA:
ﬁ% BrakERE) (BBal) & LTHiicic ks
X7, $ﬁ%m#4xi61i©©@§®
{CS ﬁ E «U(f*aa] (Column- type crystal) : ML

(~shape)

B L Wi o 225

D Cl: Bz 2 At L C2: @EfEAﬁ'%ﬁU[‘TL ¥
6&%57? & [C3a: fHE: FCSb ﬁi YR, [C3c:
BAREAE, [C3d: SRR, [C3e: foEeE
&G AFFTH/AAEIC L, [C3d: EME
iZ ML © Nle: $HRfHE D Z &, ol
Shimizu (1963) 7237 % 1) # OFFHR/ N — FEHIT
BHILz-bDTHD. [Ca ] LDFEVWEZTD
filitt (c/a) 25~50 1T bEL, PHBTERIESE -
feoNv g o TTd B, £ D%, Kobayashi
(1965) 1T & » TALIICHEE S 1, — D 0T
mMCh A RSN, C3a DGR+ 14 X
3% H ym, C3b, C3c i3 05 mm fif, C3e (3 1
mm, C3d Li Imm =2 %.

[C4: E’Eﬁ% U( ft54) (Bullet-type crystal) : Bk
D C3ITHEL T, [Cha: M, [Cab: fag ], [Cdc:
s |, [CAd: it ] &L, ML @ Cl1, C2
AL 2. ML O N: $HIREE R,  C AR &
D 2 KA, 4%, 19/ M8, BT

1L K5HH, 4 hoyd, 15 /M8 s, ROFE /N H

B3R - 72, Cda OFEEAI IS4 4 X113 0.1 mm,
C4b, C4c, (2 0.5mm, C4d (d 1 mm.

Piko X5, TC HIREERED X, ML K5
MINo2haHE, Co2thAEAESEDETI9
INGFRZ R, G LT LW TC: AR S
LLTCLhSCLD4ahnEEL, Clak b
Cad @ 15 /NWREE L T2,

2.2 P: %}%H%ﬁ%ﬂﬁ (Plane crystal Group)

C OFEEEFED P I3 A @ Plane crystal ® P T
B 5. ML T 7RO, Finfo P ik
R Tl igﬁ“\jﬁ—gfc&&ffﬂ:ﬁ TRHIT L7,
ML @ 3RO IERNTE, Z2ENTE, AHRATSAE,
B & W o fe BFRS BRI S kERIED A £ — Vs
Tlébfo\lng, <‘:7b> LTh 5.

[P1: %*}i H{ #E54) (Plate-type crystal) : ML @
Pl IEBRTEAR SR L <, [Pla: fAHR], ML i<k
7> - 7 [Plb: B 1< [Ple: B @ 3
i Lt SEIE Y A X3 0.1~1mm,

[P2: h:j' U( fuaa] (Sector-type crystal) : th4%H
O [P2a: I ATE) & [P2b: HE/ATE) THIT S &

. SEEIE A X3 0.5~2mm.

[P3 TR R A ] (Dendrlte type crystal) Elﬂ
@&Lf@j&&FmaEﬁﬁijbMHA
16, [P3c: *EHATE) & Uiz, ML O/NYEASH
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v |

a Ai-BEREFOHE
a. fAIR-HEREOHE

a. B IR

a. R#HER
b. RHfF AR
o. BHFATE
d. THfITE
a BRERMATHER
b. RERM AR
o REEMMATE
d. BEEHILE
a. ATERRE

DERYBSALEIRY

RHRRE

sTLRsn

a. AHEKE
b. RFA KR

a. iRk
b. IR KK
c. RTEKE

a. +REFKS
b. =+ k&

a fAlk@EE

b. X ZARKES
o. FHRAKE

a. ki

a BH{AEH

a. FEERMA

a. REEEH
b. EECRFERH
o. /N

a |
a. A
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T £
xR 3 ZREROAUROMIEFIEE (Fh, G: Genaral £ 3 (be).
level, I Intermedla&e level‘,' E: Elfﬁneniry ST E TE ——
level 32N % nj(éj\iﬁ, EF‘%@, /J\éil iﬂ%%u* g s s Combination of column and
cP LER NN b |
plane crystals group
’g" g ) : cP1 SRR Column with plane—type 5
- i crystals (Capped column T3 BLY)
611 E | LR English names CPla |[AlRax Column with plates
¢ ! Column fl’Ysta| group CP1b |5 Column with dendrites
Gl type crystal CPIc|ZER Column with multiple planes
N . binati f bullets with
Bundle of needics cP2 (LR S ) :;‘,‘;:e_'t"j:e‘mc;st:l ets wi
Combination of needles = -
fi Fras Bullet with plate
£z gnea::—type erystal 85%: %ﬁiﬂ 553& Bullet with dendrite
ea 0 0 Y h
Bundle of sheaths P2 |aRitaEEs :;‘I:;nel;matlon of bullets witl
Dol o der i O Combination of bullets with
¥ =] .
3 gil'%mcl]ﬁﬁ’f erystal CP2d | # f s s dondrites
. - Plane crystals with column—
Skeletal column cP3 B NN ]
C3c |ZABEAE Skeletal_column with scrolls PR " B(::d:i?:::ilth .
Cod &I |60r1g lSO|I§ zolumn CP3b T R1E Dendrite with columns
N ombination of columns AX | — I !
Cle (A& ( Column rosettes) CP3c | E ARSI~ E Dendrite with scroll
3 P: [Ttk P ith need|
c4 LR R T Bullet—type crystal g:g: T P:::: a:th Zzﬁxmenss
g:; %E ggﬂﬁ"ﬂ:gnet CP3f %L@éaaﬂ’ﬁﬁs Plate with scroll
AN CP4 = ARk fe Crossed plate—type crystal
Cdc BB Skeletlal btullet PalE e
C4d [fassks (()glr:;g:it)l::tf:sl‘;ullets CP4b (B R = AIX Cha.ine.d <:r¢.>ssedblplatesf
P ﬁmﬁ Plane crystal group CP4c | ISt R EAKR chodsI:g;gn;stZesm age o
= P IR HRE g::::_type me CP5 IR IRRD Irregular crystal of combination of
P g Bl Thick solid plate TIRAER columns and planes type crystal
EEA P CP5a [ - 238 XX = AR 0) Irregular crystal of combination of
ol %Rﬁs?*ﬁs gke::e()tﬂtpla:ec stal TIRANEE S crossed plates
P2 EATE e Sect " e ory CP6| % o IR 16 Skeletal-type crystal
F2a % Bec g b h CPé6a [BZ &MU A2 Skeletal tetragon
P §}%1/%{5EE Droad tetus o tal CP6b |2 #E R kP Polycrystalline skeletal tetragon
s E*T’Hn = sfn" rito—type orysta CP6c |[ZEHmM AT Multiple skeletal tetragon
P gﬁi\rbﬁ D! ; dart CP6d [EER SR Z AT Complex skeletal polygon
= %ﬁ/:':\fé TFem = . Combination of skeletal columns
Plo = o | CPée | A1 - 2R and crossed plates
3 - o
- e COEPOSI'}e plane_type orysta 3 . Combination of skeletal bullets
Stellar with plates CP6f | aram- mA R
Stellar _with sectors and tetragon
Dendrite with plates CPég |ZAMBEES Combination of skeletal polygons
Dendri i CP6h [E R E S Complicated prism plane structures
endrite with sectors * 3L licatec |
Plate with branches CP7 = %Eﬁ?‘nas go:e! :wn: type crystal
Plate with sectors a [ ohei twin _ _
Plate with dendrites CP7b |Faz (s Eouhil twin with combination of
ted and multipl ullets
P5 S:r?::i:ee—tyil cT;stlaplse CPTc | R = AR oie Gohei twin with crossed plates
Two branches cP7d | s Gohei twin composed of multiple
Three branches columns
Four branches CP7e | R il 5 Double symmetrical gohei twin
branche CP7f [ KEE % Iciclelike gohei twin
branches CPIg |Z EZ TR Multiple lozenge gohei twin
branches CP8! T KBS Spearhead-type crystal
P8 Spatial assemblage of CP8a |5t Zpear:eag T bination of
Iplane—type crystal cPeb [l apse  [PPparmead with combination o
P6a [ AR Plate with spatial sectors ullets i
P6b | LiA B Plate with spatial dendrites CP8c kﬁm Spegrhead with crossed plates
P6c |SZARRT Dendrite with spatial sectors CP8d gi?’% Multiple spearhead
P6d_|3Z ik 13 Dendrite with spatial dendrites CP9. |REREER geagu::—tytie :trzz:‘a;d s
—
. Radiat:i bl f y eagull with a
P7 AR pIZnI:—Itr;f):s;;r;targe ° CPoa | NI IR0 inside wings
P7a |IX5I AR Radiating assemblage of plates CP9b | 581 R 58 Seagull with attached plates
P7b_|iR5TRI Radiating assemblage of dendrites outmdﬁ w.lnhgs R
P8 JE S iR Tk F e Asymmetrical plane—type crystal CPoc | IR HES Seagull with attached plates on
P8a |JE X FRARIA Asymmetrical plane l;oth slllde§ }(])f \;\Cng': - -
4 Complex multiple plates . eagull with attached serrate
B2 LEE LA £ b CP9d PUAISEE K8 crystals inside wings
Seagull with attached serrate
CPoe [} ISR 18 crystals outside wings

SE TR

ok FiFsnizc ey, g

FEIT B 2 REMN SR OFS A Lz, L
72> T, ML ® Pl: IEBSAEIE 3 oy HIC s -

P N A

N E THTITRIBAR L, i

IRFEER TS EEREFARZ C EDH AMEENZ VW ER
LNBEH, hRlcd ML OSFEICEZ D L 5 EH

TROFERZITHEL, WIET 2 b0 EhR v,
ML T Ple o¥#fitt; cd 5. £/, 7K ML
TH LA TE ZBIRIERERIRSE R 2 oy
LN QIEY= VAV I 1 FAV M =AY (AP R AN
INEET IR~k TR 3o EEER T 20T
fHEDOITWIERRE L, BEHE E -7, FEENE Y
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®3 (frx)
G |1 E e English names
A PRl Ty Tk Igigtz':gatlon of snow crystals
Al HRKEROHS ?Iilg;'ggl:tlon of column—-type
Ala AE-TAEEAED [Ageregation of combination
Lsi=1 of columns and bullets
A2 RREEDHS ﬁlilgsl':agl:tlon of plane—type
A2a Al BERED Aggregation of combination of
Gin=) plates and dendrites
A3 K- RIRERD  [Aggregation of column and
Lin=1 plane—type crystals
A3 IR - IR - 322 A i [Ageregation of combination of
a PN
ZF0HE columns, planes and crossed
R R o G Rimed snow crystal group
R1 EhRES Rimed crystal
Rla |=Hi E *;ST&E Rimed column
Rib_|=Rifd Atk Rimed plate
Ric ﬁ_ﬁ 7596 Rimed dendrite
Rid |E kT2 2 Rimed spatial branches
R2 :}EE:E LT s Densely rimed crystal
R2a |i= % = fi {1 ALk Densely rimed column
R2b |[EEZEERT AR Densely rimed plate
R2c |im# = hi{d /<4t Densely rimed dendrite
R2d |ie 2 =R L1k Densely rimed spatial branches
R3 W%‘_ Graupel-like snow
. . o Graupel-like snow of
R3a [ATERRTE hexagonal shape
R3b |RRIAS Graupel-like snow of lump shape
R3c |BHBHRE Gragplel—llke snow with
= gon rlmled branches
R4 raupe
Rda |/ Eik Hexagonal graupel
Rdb |BiE Lump graupel
Ré4c ﬁ ﬁ@ Cone graupel
G 'ﬁﬁﬁ?&%’%ﬁ Germ of ice crystal group
G1 E;IB;;KEEE 8o:umn type ice c;’ystal
Gla Kea olumn ice crystal
Gib | AR Tabular column ice crystal
G2 E%ﬁ_a:_a Plane type ice crystal
G2a Kea Plate ice crystal
G2b _|FEANFEHRKE Non—hexagonal ice crystal
G2¢c |/~TEK&E Dendrite ice crystal
G3 ZERK R Polyhedral type ice crystal
G3a | TPOmE{AKE 14-faces polyhedral ice crystal
G3b |— T E#Kes 20—faces polyhedral ice crystal
G4 ZHEmKE Polycrystalline type ice crystal
Gla |EHRKEES Assemblage of hexagonal
ice crystals
b [ Emings |OomP e crossedpletes
Géc |THREDKSR JIrregular ice crystal
1 NTE 72 Irregular snow particle group
il JKAL Ice particle
Ma |K#i Ice particle
12 EX GRS Rimed snow particle
12a_|=Ri{d S A0 Rimed snow particle
I3 o ea Broken snow particle
132 |fEEBA Broken snow particle
H Z DD Other solid precipitation group
H1 RFEREK Frozen hydrometeor particle
Hia | Rfash Frozen cloud particle
Hib |3 B3zt Chained frozen cloud particles
Hic [Bfa/NFLE Frozen small rain drop
H2 = Sleet particle
H2a §|"ﬁ Sleet particle
H3 R Ice pellet
H3a ['F/M Ice pellet
H4 E Hail stone
Hda |E Hail stone

4 X1F 1~3mm, KZHHDIF 10mm.

(P4 12K 1k f5)

crystal) : ML @ P2: 5%
TN R D B
Zn [Pda: AMAT/AEL, TPAb: BASTE] &, =

DI,

(Composite

plane-type
BRI BREE LIS
Iz i&“ﬁ ifAL\. %Z"L

FK 74535 (2012)

NZNDORIED kI AP R L, [Pdc:
WATHIRE ] % TPAd: iR 3, iz o seimic
AP RDERE:, [Pde: AN, [PAf: FATA
W, [Pdg: #EAT M (&, ARz LE
IH, RPREESERE L SR T S, B,
BT E s 2R D% <13, BT A
TH5HENZV, EHEH A Xid 1~3mm,
RKEHHDIIE 10mm.

[P5: o7HfE - ZEH/NHEIRAES]  (Separated  and
multiple dendrite-type crystals) : ML @ P3: &~
HASAE, P4 2160, ene b0t OF
GLIcbONZ W L ofifciciiE LT, [Pha
“ Ak, [P5b: =1L, [P5c: PUfE| Z 40 NAE & &
L, [P5d: +—A4tl, [P5e: +/\ft], [P5f: P4
b 22 E/ (EohHE L, 6 /NVpfEIC L7z, SF
754 A Zid 1~3mm.

[P6: ST{AREE ) (Spatial assemblage of plane-
type crystal) : ML @ P6: s (AT AFEEEL 72, [P6a:
SRR AR, TP6b: SLAREEAT AR &, Ak
DIEIHITIE F 70 3ROSR IC R L 7o b 0,
[P6c: STARFR IR |, [P6d: STARRH (R | 1
TP D SE I TARINC IS & 7o (3R S L 7c &
DTH B, FHEIEY A X 1~3mm.

[P7: WhtiRAE ) (Radiating assemblage of pla-
ne-type crystal ) : ML @ P7: fitit%i % f588 | 72,
[PT7a: AR, TP7b: B | (&, MAfkE o
R DS & B BEEEERI IS &) SRR IR
ElL7cbo, SRS 14 X3 1~3mm.

[P8: IEtIFRACIRAS plane-
type crystal) : ML @ P5: B ASa#R: D A4 72
WIRFEFRTH 5 T D5, Tt [P8a: IEXT
PRBIR] & LT, HRORIFRE D N 7o %,
% 7o [P8b: AEZ EMM] (3, HricichlT L3
UER S 12 AIROSEURE D & FEUBE D T I 114
IR LBk A A 7o, PRS- 4 X1 1~
5mm.

PUtbo &5 [P fokigimet) &, ML Tl P
ARG & LT, IEBUSTED SR o 745y
B, 24 /NAJETH - fons, BT PLA S P8
FTO 8L L, [Pla: M| 75 [P8b: 18
HEZEMP ] D 29 /M E L,

(Asymmetrical
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Cib: HikEt Clc:#HE& Cob:FAREE

7

C3d: A

Pib: EAR

P3b: ##k7<TE P3c: ¥ NTE Pda: AR{T<TE

} . " : - 1 i ;,
P6a: IL{Km T AR P6b : 37 A1 A4 Atk P6c: IL{RR {11 P6d: 3L A B At 4%
X 1-1 SHE&HO 7 v — v HoRENSBMEEH (Cla 5 P6d).
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CP1b: #i%5X CPlc: % EE CP2a: At {HHass CP2b : 4% {+fadg

- -

CP3b: AT RTE CP3c: A g%t /<fE

CP3f: #HiAfz it Atk CP4a: XZEAAiR CP4b: EIHR Z AR CP4c: AT X ZE AR

‘. N

CPé6c: ZEfMMUAN CP6d:EMBRZATY

CP2c: AR {tHasE S

CP5a: At -fadl - &
ARDTHRANEE

CP6b: Z &R AL R I A T

CP7c: XZEAR{THHE CP7d: Akt CP7e: X FfEIE CP7f: kAL s

CP7g: & EE M CP8a: % CP8b:Fas & &1 F%  CP8c: XEAMMF % CP8d: EEF 5
K 1-2 SR 7o -~V aBoREN S EEMEEEE (PTa > 5 CP8d).

CP7b: Fasi s
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0.3mm

CP9a: WEIMIRIEE  CPOb:SMAIMIRAEE  OP9c: MEIMIRES  OPOd: MEISEMEEE  CPOe: sMBISEH(KS

5 ¥;

A3a:REK - ARk - xv?&
ARDOHE

Ala: it -TaHEEH A2a: iR - R F
DftE D&

B P
Rob: BEEEMIM AR R2c: MEEHIATE

n

Ric: EHIfATE R1d: RT3k R2a: BEEH AR
-

R4 BEEMMIE  Roa ATERKE R RBRE Ric HABRE Ria: ATER:

1 5 :
| BRD SniErie el baos, - 2 RO S|
Réc: Hi$EER  Gla:EkKE Glb: REAKSR G2a: FH K&

G2b: IEAFIRK S G2c: ATEK S Gla:tmmEAKE  Gb:=HEHKE  da BEKRES
’ — -

Irl' y . - : |

Gab: ERE AWK Géc: FHFBAIK & Ma: k4 12a: BRI {FE R 13a: $EGH
F;Eﬁ.r i7 b(

Hia: REEEH Hib ESEFEER  Hic Ei/NFE H2a: 3 H3a: &/

1-3 HfEED 7 0 — VSO RE B BEMEEE (CPYa 7> 5 Hda).
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2.3 CP: #iK - iRikiERE (Combination of
column and plane crystals group)

C Ot #E© CP 3 h 3 ® Combination of

column and plane crystals D C & P» 575 - T

W5, ML ® CP: fgit: - kil & & 2 RIgIc S

EEZ, 61T, S HfFGEZED THERD Z>

DRGFEEMG LI, Ahl, L W&z lEs
PRI - e O—21id, CORERETOHEE
&, MR TRAI NI ZEEHIEROBIRE
Fcd 5. HITHERO MR D BROAERE S
EfFET A EThH -7 (B, 2007).

Z ORI, ML T3 CP @ 3 Hho3SH, 9/
¥, SOSHhNMHTH - bD%E, HFinfo [CP:
R - BOREEREE] <3 9 o, 41 /hMaBE R
fRicns g7z, £/, ML TRARECIBOK
HENSHAREE R R L v seicfiE s 0 2G5

%, /IR CPla: AMRATARE, CP1b: MR

FREE 155> TOBA, CNTREEDA A — V%
TV, & 51T, hE ORI ET ORI

"o, AROZHEREETHLE, I5IT, &
BWOBESM FCTRET 22 iER L, )
PRAG B DAL P RIS E O ML, £ iR
#%mj%kﬁﬁﬁ®$ﬁk’ﬁ§éné¢5
, JEE OFREEDHEIR - BOIRAS 5 O HER R D3R
’%LL’Cb\ét»b’Cé&’;é (%Hl, 2011).
[CP1: g‘i U( fEE) (Column with plane-type
crystals, F 7213 Capped column T& &) : ML
O CPla: AT, CPIb: #EfTAHER, <
DL S FEDA A — VDO D THHFTIE
[CPla: At |, [CP1b: Bk | &L, §ich b
VWS T EEMEICL, 51T, ML®CPlc:
&bﬁ%[bmcgéﬁj&%ﬁ%“it 530
WKHE T 2AEOR S PHIOME 1 Rick -
’Cj(% {ED 5 DNER 1S5 4 X 13HA 1 mm.
[CP2: filni - #efRAEEE] (Bullet with plane-type
crystal) : ML @ CP2: Fagi - BOIRHLA £ 15t
T30, HmOMETIE, [CP2a: A fHhaiE |, [CP2
b: B AIRRRE | 1, #rrcic [CP2c: MW Haiise
&l & TCP2d: ffifITaisE s ) £ A THRKP
BHEDEE LTV 2 013, HHERHs o h e S
oA L, SEERE Y A X3 05~1
mm.
[CP3: Ik « BiRfL )  (Plane crystals with

FK 74535 (2012)

column-type crystal) : ML @ P3: =i mm/s
TR o A% (Scrol) MEE L7z b
DTHBH, WSHEPHIERDIE VKR TH - 72,
FIRFTIEC ORBMNERBAYREATREEZ,
6 /NyREIC L fc. [CP3a: ﬁTEJ % [CP3b: ff
FEASAIED &, F & L TNIEoemEh o et %«
EAEDPBE L b D, [CP3c: ZAl&m 7St
13, NAED SR B RIR O FEE A BAL £ 5
B THE Lcb o, [CP3d: #HfM#K ], [CP3e:
MR 1, AR EIRE A S 8 & 72 3 At
DEE L b D, [CP3f: ZaAlgi AN 13, %
W DS T IC IR O E L b DI
’kﬁ L7cis, Tho ok BRI IERE &-9‘&
. SEHRIIE 4 X3 0.5 mm.
{CP4 REMPCRES ] (Crossed plate-type cry-
stal) : ML ® K438 S: i & 2 o<l
FCP: AR - BCRFEREE]) O HICAE L, ML
@ S1: i & S2: A MlfnisR % [CP4a: &8
] &, [CP4b: MSHRAfMAM ] 1L, #irzic
Fd%cﬁ%@%ﬁﬁj®3$ IR L, C
ICBAL T, I (2008) & ML o> {8 i &
Tﬁ&%ﬁi WAL & TEER RS 1o 5 & & 21
LTWwan, #i5 E®3$ﬁ@f+ﬁf%éj
PRI 4 X1 0.5 mm.
[CP5: HAR - BR O FHANFER] (Irregular crys-
tal of combination of columns and planes type
crystal) : ML @ S3: {ilif, fai, O ARHHIE
Bttt L, #iof<TiE, L/ [CPha: f4
tE fni - AR OAHIARGR] L. 2o
fhamE, AR, s, KEAWDPLE»S T v
I E L7z o7, ML TlAImEESICHEE
Lfmt@ AEO5SFET, TOMNED T E XD
R Lz SEER I A4 Rl 2mm.
[CPeé: ﬁ* % BH 'Ui‘ld:aal » 5 [CPY: ﬁ% H( fEm]l ¥ T
TR on s AENSHERETH 5. LY,
LWAEREES 1LY o> T, HEHED—A (KK)
ML oK IC T h S ofERE RS HOE T
SELIZEI PRV EE >, UL, [CP
40 ZEMBRAER] B oBuciks iz &
T, IhooffEbTnicELs T Eiclie. T
N o DIEFEOLEIT, BIEURFEROBAIED S L
S LA, ZEEOELEIMHD, TholdE
fegif et o T OLBEMERE i s T, W)
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WDTZDELS EEEPP IR TLH B, C
NooEEREESERSEICED S T EFHAT
MHTThy, 7a—VRHEOFilthd s,
[CP6: #imiRftim]) (Skeletal-type crystal) : &
OFERIFEREAIE TR L RO AR, —
HTREREVSIDRIED LD BEEEEONEL
ShronwE BHEL. TNT, EEOHIHAZ R
1295 &, EE ORIV DO S kSR
THEFNLZHAEDOEZ L TWEH, FOkMH
13, RELSKREZBY B & BB MM [
Mo TELTWADIL, ThEtickET 503
T OHOERD DIENSIO RSN L S BIEICE
5. Ihid, BEERTOROMEE BV L
DB, BEEEUEHABTERTV I DI, 4
BEMA S HRTOWRWEYIOA A —VTh b, fF
R R OREICHEE CH NS . 2 < O
13, o, Bk EONEREDE F T,
LA R O M [ » TEARE WbIE
IEHVER D & 5 SR DS 72 5 7228, s T i ek
CRERBE2LOMVEEL DB ENVHLLITH -
. TS 8 /NN S, 2 3ANENMY
A OBIRMEE D 515 > TV B, RCEAKEEE
ERIZUNE, ST TRZOEVLSNDIC
< W, FCP6a BEPUAE | 13 [C3b: B %
a BlICin - CTY) » 7ot oy E A 50D
S, Ftﬁﬁ%@xT—/Luquﬁﬂnt
IRFEETOfER R FclkE—th, BH—Ohic
HZ 2o cHiERoOHETH S, T, NELE
HETHERT % 2 RDOGAFD {5 O—FEf D & 23
R L TCEAEABTHER ETHOVZ IS0
Zumsd L, [CP6eb: Z45EEamMumAiE] 12
A b % DR & [CP6a: fmPAMATE ] &<
DOV, 2 RKOFIHMBERR L TWAD, i
OER L ARCESH, ZHETHE. L, [
TR E N TV NIE T O CP6b 13 CP6a &
LTHEESNB13T TH5S. [CP6c: ZEW M
A1 13, S CP6a  CP6b & £ < [F L7225,
FEIf OB O dih & LlhiAs 90° K - 72, 2F D
fEESEE» SERE, FLEREE»SHEAL,
FlhA 90°E b > THREL TV AEERTH S
INSOMEIK 1255 Th 5. [CP6d:
BEHERZMIE]) &, BREEE R o Ofb
NEME (£ DBARIMAE) hotkanT

B L Wi o 233

W5, [CP6e: #mAH: - ZZ&MM] 13, 3-%D

Lo EmBEE oMt s R EARE OEA.
[ CP6f: #Znhas - PUMIE] &, #aiE xR
e MR oERUAEOES T, [CP6g: £
RSeS| 13, [C4d: MEES | Oz /2

LAEEMNZ A OWEME N ST > TV EH, £
NENRBBEERTH 5. [CP6h: MR
i3, [CP6: #iikff] O cfiitiG 25 - <
s b EHEICE A A - 12, WD TR K
%Lt#mfﬁé SEEI Y 4 X1 0.2~5 mm.
[CPT: {ﬁﬂ"ﬁ‘ H( #56m) (Gohei twin-type crystal) :
HLOERERONHEERAEL - & -1,
—25C LITOKIE T CHll S h 2 & bR &EMN I
fEmo—>o>Th 5. MDA/, fitho Lokl
PIEAOMMR I EIC Ao s HEICES TV S
TEMLEZED—AN (KK) DT 74HITh 5
AHTIE, AAETS “Gohei-twin (AN &
RanTlEbn TV, Twin I3H5RFANTIIN
mERENBD, WT, BAERLEFEHOEREV
ZR-o TV, fEmOKEAENCHDP - T, A
SEFRIC R PR O — AR E ICKE L b O
RS S B, BT A SRl O R 134 80°,
TROCEAMER Tl &R & R H D IZFEALT 51
ISR DR EOEVICL 2BEVLLETHHEL
CHRAZ, HREOREXR, RLEMBRO—
BHE Y oW ETIRERE AN 100 um LUK T,
ToRE LS TEE mm Pl Eics 30T,
WIRT b AES IR 2. R RERHE 25
CLTT, KEHMOFUEPHLES L LG
FHEEL S - TV, %ikd 5 [CP8: FeIk
fhEERY L oEWIE, BRE LTV 350 O M EE A
W34 80° T, FHIIH60°TH B, WE & b
EA L Tnwad LRI TH 20, MK
NAMEEROMAABE & W B, it
AR O — [ 72 W DS ISR 24 0 K
THEED, FoeTld+o R #RiEE OlENED
SNV ENEHMTH L. MBEOHEEEE R
e~z EMmEcEsLES.

[CPT7a: il ] 1%, (Kl T TR 2% bIUER
LR D—> T, D b—AHMDAICHE L7
b0DT, [CPTb: FafEEs |, [CPT7c: 2T
fHs ] 1E, [CPTa: fllls]) opkEHR & B ATANC
[C4d: TIBEES | £ 7213 [CP4c: FAS MM | A3
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KELbDTH S . [CPTd: MM 13, 55
DOHAIE—R CPTa LR L L S ICRA 24, Bk
HlENT EARPRckE 9 2 HM2S, < OfER T
Lids & b IA] U il & Hy o A s fasii s slids L
72bDTH S, [CPTe: ARMEES | 13, thligh 5
— AN AR T 5 CPTa 23, Z Offih
TR Slifilic Lo b FrickiE Lic b o
T, MESFULED» S ERICWREE LIcb D &
W 72D A5 0 B, BRI E DT 10 B
Pibbof¥hslkEzl TwbsoxrRas [7 ]
LEERTOVOKEUNT B THSB. [CP
T OKFERIHS | (3, 0 OFBC b 5 BB A
LRVRT, 1d - &0 L 7o MR T o —HmE A K
ELBEEZRLTWED, DGR IELERS
T, KD X S IHFIRICETS > TV T, Jeigd
ik In R =3 CA N Es iﬂ%@btﬁﬁ@ﬁﬁﬂﬁ@b
NEVWOLEMTHS . [CPTg S % Tt |
Li F o —FTED o R EREE R - iR
S, HIESICO L 7o BB LT, sk
ﬁ®%ﬁ@@ﬁ@i5ﬁ£%ﬁ£ﬁﬁﬁ@%ﬁm
<, B & T, SRR DIZIR S B kI D b F
Bo—oTH s . COfERIBILT (1974 OAL
FEBRTH o N =ABEROKEORND 1 KDL
WIS 2 &b Bbn s, Ko oL aE
RIFFED SNTVisW, £ 72, Schaefer and Cheng
(1968) @ Pyrotechnic (2 wALIRIEKE) TKE
b ks NICESHcfind 5.
5o [CPT: {ﬁumﬁifnaa wwiEsN 3 —-25CLIN
THET AERmO VL O ALIC bkE S
AL TWwA (Kikuchi and Sato, 1984;
Sato and Kikuchi, 1985). LTt 7v—7
(& 5 ,1989; thH 5, 1991) 1 AAERLD 7 5
U RF 2 vN=ZHH LT, —20~—35C DRE
ﬁ.?(ﬁﬁ%ﬁﬁﬁjéiﬁé%t IS ok
1 [CPT: #iEsiRAE &) © [CP8: FietkitMm] i<
i(ﬂ“x’d‘%ﬂ% bLinizw, SEENES 4 X302~
Smm. .
[CPs: %;:‘éj;{%a%] (Spearhead-type crystal) :
FEIRDIZIRDY [F5e] icflcnwas l&hs, T
bEHDO—A (KK) WA FARTH 5. il
TV B0, FHEOSelio fEHH) 60° & Kk
K V) v, HEEE[E UMD 5138 5 2 HE5RE
, SBRETH SN B AP o —HEHZ O A

FK 74535 (2012)

BELE WS DIz, Eﬁ@mﬂwiﬁgbt
o, F i, AR ORSRERICHH - TRER

DFEEDEL - TRA 30N Z 0T & b DO —
DTHAH., TNHDLATHEEE TRDEVD L -
D LTVE, ToELcbO I mm, BE
HiPHb —25CLITNTH 5.

[CP8a: 74| &, iz 3R SN -t

DHEOEN & n’%aa@f‘ﬁiﬁﬁt FITROIR T TR &
WZ EREF SN S, [CP8b: FaEAf I T,
[CP8c: &z 1%, FIEDORESA LK
SHINC RS £ 70 3 EARDRE LTV 5 &
DT, [CP8d: ZHE P 1F, BT 27Dt
W—HEA U kD &, = & Fhofims
BRI EZB DKL TV AR TH 5. N
18 A ZiF 2~5mm.
{CPQ:%%M&)%E%] (Seagull-type crystal) : —=J
b > e ZRRC Loy, mfilic K& < BV 720 R
TREZBZELTCOBEIIHUTVWS I EMS, T
neFEHDO AN (KK) WET T THd 5. T
RO I ROt b 72> HRED A & B X
SICRA 5, PIHROMEE £ T DE G mm D
Lbdbo, WIRTESICHKRT S ENHEKS.
ERERPIE -2 CLL N THh 5. — iR
Vb N T X fiEaS O HIVEE B & n /o ks i
O % 1~5% 1212 HY (Kajikawaet al., 1980),
T ORBIRFE S IZEEEREICE & % > THAB AL H
%, FERMPNIEAO PR O M B 0 K/ Asikim S
72/’ (Kikuchi and Kajikawa, 1979), + v 7L
B2 Bicon CHICHIE I ah b C tﬂ
SIr oo, 2 RUPIR o P ST ﬁﬁm%u
DX HBEE LIRS ET 2O K E 15E
WTHB. [CPa: NEIANAIRE] & [CPIb: S
AMATEG ] 1, PR PAENE 28], % 0 fRfARdE &
Z O RO F i ASEGE L ThRldR LT 2 ff.
[CPIc: Ml AR ] (&, PRI & A D
filicEE LTARMBRELTVWAHEETH 5.
[CP9d: N{HISENE(EE |, [[CP9e: ZMAISEBE{IES | 1%

THRO A& AN AR T ld s < FEd o & 5 52
DFERDPKE LTV AiERTHh S, o OB

HEp 5 [CPIc: M TEE ] @ X 5 iy flgEsk
JRED B > TH RS H KD, HEFTOETA
WEsh v, IrF (1974 1979) 1, Chic
FLL 7ot & L CEiReiik (—3~—10°C) &K
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A (—18CLIT) < [V TR Ok E#H
HELTWEY, TOEROMNEEIAZRTE
[CP9: BBIRAER] Ik S BIERE LT3,
YR8 4 R 1d 2~8 mm.

Plbo &5 TCP: #HK - HRIRAS&EE] (3, ML

T, CP: M - kA& & LT3y iﬁ 9
IR L, SRS & LT3R o A
TWieh, CP ONENAH: - Wh%@iif%
ZDIRBVELTH, SOFBEGER - HOREESR
DOERESNTVWE I E2EZELT, WHDORY
*E%E%IE%’EAL’C %ﬁé}*ﬁ’c (& TCP: #E4R - #RIK
D & L. oGRS [CPL: SRAL
wbnm9%ﬁ#m]§f@9¢ FHEL, [CP
la: Mt ] » 5 [CP9e: AMAFEBETRE ] @ 41 /Ny
Lozt LirlL, TNS5DON[CP
6a: B PUTE | 52 5 [CP9e: FMABEEE{TRE | & T
DftRmII R LA LMK TRRIN I EE2EX
&, BRoOZELTHH B, ERkodre ML O
D E OB ETESEIZII TS EE0-Th
BWE TR,

2.4 A: 35 - BrE#5E5EE (Aggregation of
snow crystals group)

A 13 Aggregation ((24&) @ A Z{HH L7z, &
YT, &1, PF&1E Coalescence D3 f#iH
B, £ OHEXFE C IZEIC Column (R T
ffi-oTWaDTAIC LA Thiddha ML I
B > 723 LW KA FHDOZEATH 5. ML 13h

T N2: PR REEAE %2, /NofH T N2a: ¢
A, N2b: SfHat, Noc $HRARHEE, &
LTENTNOFEFEONMNE - & Lcb D2 ~H
BELLTVwE. —F, C2 AEHAE TN
BT C2a: MRS, C2b: MIFHEAELELTVES
N, fHEHEEEDOHVASFNIE-ED L,
BT, N2 $HRfERMAGED LS55 8 - AL
té@%$ﬁ@ T5 &, ML@Pﬁﬁmm

KSR H DR T W Ehic~HaY, flx
f%ﬁﬁﬁéﬁ&m,iﬁﬁﬁﬁéﬁ&moﬂ
SELRTNTESESINE O, BEIEHEE
WIS K0, BEEOREEPEAME D S B 3 E L
5 - pFa L, VHYWEIEHROETHRE LD
FHZw, D, O TA: & - e
Bl 13, thehofRoBkiconwcilae %
DT AL b, [T - UG Lk ek, )

B L Wi o 235

W, R - ok s okERE L
P 2B ASHENTH 5.

[ALl: HIREEE O BEE]) (Aggregation of column-
type crystals) : [C: HERIGR#E) 1</g<4 5, Cl~
C4 £ cofE UkSaET, £ 3eHRE8IK, AR
PR ERGER D & 5 1R 13T Uk lE L
DOHEB—EIITH 5. [Ala: Ak - TAMEELSE
oftE] 13, HRERORIEE LTozh s off
ETH 5. EHWE Y A4 ZIZEA O ORE.
[A2: BfRFEFE D PFE]) (Aggregation of plane-
type crystals ) : [P: #iiRfiGE A EE] © P1~P8 £ T

T B

OF UL, 7o 3mEIR BEdR, BEBRIR
D & D ITERERSEMAA 1ZIETE L%aaﬂi@{#érbf*

kI Td 5. [A2a: AR - BIEREOOEE] |
PARER ORI E L TOZENLDHETH 5. IF
YRS A R HR D D B
[A3: AR - BeREEFR D F&]  (Aggregation of
column and plane-type crystals) : [CP: HR -
BORAS R EED 13, CPL 225 CPY £ TEMIch Iz -
TWaM, ThoDERFICHET S EIIEER
W, [A3a: fIR - IR - RZEAREFEOHEG] 1§
CP2, CP3 % CP4 75 &, ZhZnf6 UifmE Lo
BramE <, CP6» 5 CPIMEDHAERIEER
SNV, T, TS OER O R MR I /D
W D, «-Z’Lb@fﬂjﬂa IV &I
KRBT RGNS CEICERILTVWS, Y
HI78 A X i%ﬁ-‘@fnaa@éﬂi

Plbo ks TA: & - frafbmit) &, ML
@~9'FEA1%‘P~ BEVo e EOBREEEZN
BT, I TIEIRAEELT, #Hicic TA:
& - ﬁiAf*aaﬁj R, b REBEH
ﬁ@—of%% F 72, ML Tt N2: RS S

IR LT, C2 A AR O X S Ic~FEfm
nHE’EHUﬁ@ fHFm->tch EE—RITIE WV
2%@%%)%@ L@‘f'.%)‘gﬁ THLHiCli.
2.5 R: = *_L 45 52% (Rimed snow crystal
group)

R iF a2 V7 Rimed crystal DRTHA.
F';@anH@ﬁﬁEl’Jmfbé:hz , B BSNIETH
FINBEEIE, BRI ETH B LS D,
AR C i S FABICRE - T L B2 D IFERFER T
H 5. HAbicEWVWEARTEOILEIL#EED, S
JUNE T AT, Lo REEIC X 55
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FORELALBROZFRON, FERMHMHZ L.
[R: RS REE] 13, RSO EROfIERIC
Lo THAETRABICHEL T s ML Z i
BB 7.
[RI: ERifHE ] (Rimed crystal) : & OfLi D
BHAGHAR, Ak, Bt ONH0), ikick - T4y
Jon 5. [Rla: BRI, &, MRS L
TELEDT, THOICERNMPNELLLDOTH
v, [Rlb: ERAAR] 3, BEEE2ARKICREL
TWa, [Rle: EBRfI/RIEL &, RIUHAREER TS
ANEITAE S N B BHEAR PR G HBARKE 7 < < D
INAREDFERATEE L TV A bo TV, [Rld:
ERATALIA ] 13, TR WERE T OALAIRES & O
KiEREGbE LD TH S, PHEWE Y1 X
!MWD Daa /&I_JL
[R2: (%ﬁ. M fH55,]  (Densely rimed crys-
tal) : COfEM I, [R1: EBRAHER] (ICHEICER
P& LI b DT, FREREORERIFHRITE S
IRRETH 5. [R2a: EERAEIR] [R2b: R
SR, TR2c IREERA/NAE, TR2d: &
FERMA] &, ThZNRMADRER IR,
AR, 7NIE IR EHBITE BIREER LTV 5,
If’JE’Jfo4 KNG EHADFERIE & D PR E 0.
{R3 “*k U( %] (Graupel-like snow) : C OfEH
3 [R2: IBHEERTHE W] 2 OIS PSR RN
%mtf%mﬁ<metﬁ%ﬁﬂ,iﬁ%§fu
(F75 > TV, [R3a: NERIRS ] 3RMADIR
FEAAA] & 2 TfERE T & BIRAE, [R3b: EIRE | 13
BHADHICBIRIT 78 - 7R T, ﬁ%cﬁﬁ%ﬁ
E 113, BRICis - BRI SEAMH T 720 (Fu-
jivoshi, 1985), i ®DSel4y 721 MER OB 5
HABIREETH 5. S A G EHEA DRSS
ELohizhREW,
[R4: ] (Graupel) : ZI|33£EE T3 Soft hail 72
7, FA VEED Graupel 5—fIcfdibN TV 3.
COfERE, RHAROIEREIIE > E 05 fJ>bch«\<
5WITfTEERENSEIN L TSI’ > 72k
BETHIEDH THEL TV S, ﬁMaﬁﬁ%J
itﬁﬁmﬁm_ﬁéﬁm.ﬁabﬁﬁji,ﬂ
WERIRITTE » T 2 KEE. [R4c: #5i%8z | 1, 8D
PTROEZEONZMOL I ICORA B, §h
HRIRICORZ 2O ETH D, LB A X
(¥ 1~3mm.
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Pibo X5 [R: ERifHfE&EEE] Tk, ML O
R: BRSSO 4 Ro%E, 13/0VokE%E, NER

ZTOFFHEL, —IBMEEPESEEZEREL
T, FiInFATH [R ERAHERIE) & L TRI~R
4 @ 4 thykE, Rla~Rdc @ 14 /Ny L.
2.6 G: fIEA#ESEEE (Germ of ice crystal group)
C DFERTED G &, ML i 72 Germ of snow
crystal ® Germ (HT FORE) DG Thsb. 2O
IG: wIAEREE] | Wb 2 BLITIKE & )i
K & b\bﬂé*@f*aa@f@ ZETHY, IR
KEDPBRIKERZ O, A OSSR, B
FEOHBTO b & TIIETORTBHIRE 72 3R
EKdEwsEBiEEALBV. 2L 0EE, #
INGRFEAR IS EA SO CTRIELTVWS, ZO X
FBEMPSML TR 6PN HDAKE st bD%
TR AR, 10/ MafEE L, #ricis TG
PR EAE) & L7z, ChEmigEiiloREE Iz &
BRRTH 5.
[G1: FERk 4] (Column type ice crystal) : K
DE L BN HFEER P ORE LIt bDTH S
C ED SHEPOKEDERIITICZ W, R DA
Ao Bk (FA¥EVEF - 2 1) O
FH AR TH 5. [Gla: AHIKE] &, &b
REBOIIKEZDY, R L7289z 0b W 5 i
JFOKTHE > RO EE <, RELBD
WONT ERMEED S OB IEY, e LTE
T E R L hgic il < Wi (Groove) p3Hisk
560655, [Glb: WEAHEIKE] &, A0
g 2RO R BRI CEKELT, ftho

VU ARSI <, R BpusETE, > R
OO TH B (WL, 1968). FIIHI7EH A

Zld % um » S 50 um.
{G2' ok E] (Plane type ice crystal) : FEkK
WIROWTHEHEOFEWON I OfERTH 5.

fG2a. ABOKE] (&, FEEVIO b o RHENICS
CERRDIEVIED & D2 WS, R LIEY 5
LHEHEEZRT bONE 185, [G2b: IR
oKD &, =MA, A, AAEROEESHE
DOfEET, FAERERD bD0AZ WV, [G2e: A E
KRS EHCRFERO—FELED, TABITNSVE
B SALIRICSNIBICRE T 2 D0 5 DT, B
Z TRl E Ut SEENS Y A4 Xt
um~100um.
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[G3: Z1HAKE] (Polyhedral type ice crys-
ta) EFERON AEEHEON, AR &
FEfSNE O /A 518 > TV 505, ThlAD
ES Yy FEAKE LR TH S,  ITEH
LEBERTYSAA - 72T VI ADTA X -
T Ay ZOFNLLRTRICL > TIRONALDDT
& % (Ohtake, 1970). [G3a: +PHHE 4K (&
EfmE ETFTOES Iy FE+H» 51K 54
§C, [G3b: Ak 3, Em_m& N
DYy FETTIHEIS, ThoicirE it
ANEHOZ A THE N R T, RETREBZIC
Bontouns, I (1974; 1979) 3ERIE O BikE#H
KT & 20 A D RS % R K O R &R &
HWELTOWE, SEEIE Y A X35 um~50um.
[G4: 255 kEE] (Polycrystalline type ice cry-
stal) : WIS SR 300 NS RSN S THIOBEDE
FoiEnDIEOT, mﬁ»ﬂﬁiriﬁ# LIANO)
7208, ME—C R EHRTHh 5. [Gla:
BOKEES ] 1, ﬁ*fiﬁ%{@%é LicboT, &
ZAWEIFERT > T3, [Gab: HEERZABOK
fml 13, HIEOARPESLILbDTH 5.
[Gdc: AHRAPDKE] &, EICABRANKE S
FokbDTHDB. ML Y 4 X3+ pm~
100 m.

Ptbo &5 TG yiiisE&E) T3, ML © G:
%ﬂﬁlﬁf’*aa 36 L FIcLTwWah, T nEn

FEEII/NDRICHEY T 2 DO Al 42 DfER,
%T%é@f FHFTcRENSALEMICRE
L7, 2 ofER, TG wIs&EEE] & LTRL 25
R4FTA4HNMHELT, Rlam b Ric £TD 10
INAFEE L7z, £, ML T3 - 72 [Glb: F
SEAHOKE S, [G3a: FrmAkiEs ), [G3b: —+
FIAIKE ] [ GAb: M MBOKE | 75 &Ny
T < AFEL 72,
2.7 I: R]EFEE (Irregular snow particle group)
I 13 A D Irregular snow particle @ Irregu-
lar (RED) O1£M, FcRFESND LS5 7K
RIS D 2TV, 2 BB ERR D S H
f%%if%ht@@@ﬂ TN bon

, FiBTHO ML O HAERERL 7228, 14

E@@im%bt
[11: 7J< *_L] (Ice particle) : [Tla: JKKi | &, Wi+
DZL FEEROPL TSI OoNbD, i
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173 A Z“éi;@zjl“um.

[12: i%ﬁjﬁgg;ﬁ] (Rimed snow particle) : [12a:
ERTERL 1, RLABROVEIC K - THE ST
BLicbDThd s, LS A XEE+ pm~
100 m.

[13: #&50% ) (Broken snow particle) : [13a: i
EEER ] 1, RO IR O sEE T X 5
bOTHB. NS A X 3EA pm~100xm.

PUbo&sic [T ANERR] T’&, ML OL A
TR 4thyfmr 5, 14 HofiZEovTEUic
L.

2.8 H: ZDthDEAEIKEE (Other solid hydrom-
eteor group)

FAP ML TREEINTOVREDL - cnfHE
LT, ¥ <id TH: = OfhobElikpEEKRE] %%
cﬂ; B ML TR <5 ﬁbfmé

, TZOfoREERK ] & LTORE, %, 5%
aiﬂ’(k\tﬂ\ UL, 19494EE D7 ﬂ‘ﬁ’CqJ
abE L [SRERSFRIIEES] T’
[EHF (Classification of Solid Precipita-
tion) | & LT 10fHiz4s 1, Code FHS 9 T lce
Pellet (7 2 Y # Tld Sleet), Code HF=0 T
Hail #l{ LTV 3, IN6DTEBFELT,
Brokacld TH: = oftho EREKRE] & LTRY
oAz, £HEHSETIE Ice pellet ()
A, 7 A BT Sleet (58) EWrhEZE2A
NTVW2OTHFLMRSNB75, Lo LiEic
BOTIE, HEEES eI 3 L ek o
fhEEm &, SEARICHIEE L 2R IEE L TWv 2 IKEE
DEHEN S LB LIV, TR
SRR L CRABIERIZ AR L O WIREE
W E RS & D, TONFETIIESE
FHHZEBDO D E L, 20 &R HT 7o s
Bk E I A 7z
[H1: #i#5f%K] (Frozen hydrometeor parti-
cle) : & TR FH ORI OEIARRK E W
A, BEEDLHIEICLT, HITHEN, EXd
FonsH, BIETERTOMIESME»S LIFLIE
HE L cEmR =R L O RE S L /NS I3
RSBl E N2 2 EMd 5. [Hla: BFEE
Rl &, ERoOBEE L DT, KESE 10um
PIEBS0um LIFTd b, [Hib: #8E S E R
3, 0RO EB D HFEER P EIES 12 &R
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BolcbDT, H—DHfEER XD &EFHRD b
DOFWEL BRoh, B3 HENEZ > To
B2 EB L, [Hic B/ NEE] & &
£ 200um LI /NS OWIWFEA B TR - TS 5
lEbbaN, FOREIELTVLAEGED)
M, fEERmTHEME L LB b/
3, ZOXEME? S R EF 2L (Spicule: $HRZEHS,
INGEHE)) & R4 2 (Spike: $TIR D 2L
EVbhBAEENRHTVWEEDNES. TNHD
NIRRT H 2 HEE CEERE st b D
©, SRS EBIcEERICEI b0 bH 5. N
W OEZE 100um » 5 150um 1T, HLFET 5
ER O, S HHEORE S DT, BHIKX
Bl BT EMTE S, EENEY A X 10pm~
200 m.
[H2: 3] (Sleet particle) : [H2a: 3] &, &5
MWRAEL TV BIRIET, TN EICHK» L
SRR OMEBITPE > TEIBADIASL, W
1ot b ONHEE LI 1IRBEL, Tk - T3k
ZitcpifE (0°CRg) @il L CRlE Ligd i
IRFEDS S 5. BUROFRE THMET 2 EbEZ D
N5, BIAEETHkd 2 1Ic3EE,NH 5 (Fu-
jivoshi, 1986). A7 1 X(E Imm~10mm
[H3: 5[] (Ice pellet) : [H3a: [ | 13, [l
Kk L7z, BROKES AR THUKEE LT
HR 72 B & fo 3B ok okl (B 5mm &
), LR ENNBELBERTH S, SPHENL YA
Z% 200 #m~5 mm.
[H4: %] (Hailstone) :[H4a: & | 13, &WHF 213
BRI &PBIHOIE & A EICETS » THERIOK
ORLE Fc 3T AR HR, BOROEZ L 5mm
5 50mmAiLE ENTVWAL, HATIE30mm (L
THOREWEHTH B, 74 ) ATRIFFICHEL
FERLEICE- TH)2EIR, ANEAMObObH S &
WhnTWa, AW+ 1 i 5Smm~50mm.
Pibko k5 TH: z ofthoBEIRRKEE] <l
Hl~H4 @ 4 th3 ¥, Hla~Hlc @ 3 /)5 ﬁé
&, 6/ HIc L.

3. F&H

EFERONE LT, dtiE A 1 Uy g
THERl s kR AEREIC L CAHE TSN T
X7z, —%E (b, 1938,1949 ; Nakaya, 1954)

FK 74535 (2012)

P, JRFM5E (Magono and Lee ,1966) % #
AT LT, JEMIEP M A & & fofds T OBl
MFERAZMACREL, &5IiEkofEREo%
VROBEHEEZZERE L T, FinBEREL, HiLw
ERERmONEAE 7o — v - 27 — V5 (Glob-
al-Scale Classification), WL T2 o —/NIL53%H
(Global Classification) & & ffiF7z.

7 u = VRO ERRBRBU O L 51285,
(D TC: SRR 13, [CL: #HikEEE] 26 [C
4: RAERAGEE] @ AthasEE L, [Cla: gt 25
[CAd: T A ] @ 15 /MR & L,

(2) TP: HeRAEREE] &, [PL ARIREESE] 25
[C8: FExIFRiiRAE ) £ TD 8thoafHL L, [Pl
a: fitl ] o [P8b: ML T MM D 29 /NMyki
&L

(3) TCP: #HR - BikAEREE] (3, ML O KD
CP: AFE - SR AE & S: (ks 2 1, 7%
&L, #ricic [CPL: gikAEE]) 20 & [CPY: REIRAS
] £ To9hfEE L, [CPla: i 7 5 [CP
9e: AHISEER{TRE | @ 41 /B E L, RIEHSE
fEfm S PR N T E IR O RE D 13 T OfE A
KB/ 5. koA ML 058 & O # s
ZHENRIICITHDE V- THBRSTREL,
(@) TA: 1% - DR @EE) 3, (AL FERREE RO
PE&), (A2 BolREEROHFAY, (A3 IR - Bk
fEmofFE] © 3thoadH, 3/ HE ok
BicnA 7.

(5) [TR: ERATHEREE] &, [R1: SEHfTHEE] 2
5 [R4: %] @ 4 tho %, TRla: SRR o
[Rdc: #siRg ] @ 14/Nyfa& L,

(6) IG: priAssE&EED 13, [R1: HPOKED, [R2: #x
ki), [R3: f?ﬁﬂ‘*aa] 6 [R4: ZHERIK
fa] O 4% E LT, [Rla: AHEKE] 5 [R
de: NIRAPKES] FTo 10 /MyFEE L1z,

(D T AERD &, (01 kK], [12: RS,
[13: #EEmE ) @ 3 thopkd, 3/hVfHE L.

(8) TH: z ofthoEAREKE] &, e ML T
WEEINTWEL -, EHSHETRIEHS
ncwz [H2: %E), [H3: &), [H4 E) i< [H
1: BEREKY 24 72 4 oy s & L, [HL: sk
/KY %, [Hla: BRESERL ], [Hib: s EAEER ],
[Hic: BfE/ NN © 3/NVAFEICH T, 36/
FHE L7
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Pbokoic, EEREO 7 v — V58T 8K
oyEH, 39 thoygH, 121 /B E s -, Thuid
2009 FE D EH miéélﬁAf%MLtﬁ@ﬂ/
Va vEBEE L CHEREIN [SiEFEoHL O
SEEEEL L] TD 418 TBD 4 — )b & [F iR
WIERT TRl s Mo R TR %8B L <fF
BLicboThb, 2010 FHLT 2011 FEDOHA
FRFE G S, 2010, LS, 2011) B L OR
Ekyyav(ﬁﬂ-%m,%mﬂMU TS

, Him LR TH B,

ﬁ%®%@uﬁ«1@mb®ﬁmﬁi,m%é
DIEVZIR bbb -7 EbH D, X SIHUE
HH D » TIROIOPIZBINGLD 150 &0 5 7 &
PNBTHAHD, LT EFECRILoMERE RS
TEick-TENTHRLYL., boEbHAENT
BHIL VARG, BllTE 2RERIERER
I EDLIBVT ERYKRTHS. L, —if
BEWEE > TEMEEH LI LDNH LD T,
CORGEE L CHIMRERZF08E L TaRL W,

B, hicboToricid, HizE < Rmns,
o7 a—NVRO N T 3 =T A SISV
bbb, SHOBN AN LFEEKERS Sk
D, oI nsitEMPRRINS LN
ffiahs.

E

ZONFADRITTE - RSB D B 5 O BE
BERIITEE L CHATIFRES &4 2 HRY
Rp D XES E R i il s (BiHFE )
Lk ETANREV, T, MR TOEENE
i O FE RO FEIR I RO 5 9 IR H ARG Mitiisk R
B (1967~1969) DL XD HDTH O,
1975 4E & 1978 FED 7 £ ) h DR~ 7 v — N
i3 & ORI S A T ORI = 2 — 3 — 7 IN3T
KRERKEFEMF € v 7 —H D V.J. Schaefer
SOBEMICLEbDTH S, BEHOBEEDKES
SiFEt LR BRI O SER s NI bDT
b5, T, HEEHEOD CP3a: #1751k, CP3b:
AEEASEIE ML 25, G3a: HPamiAkE & G3
b: ARG T 5 R A KFELEHIZKITR
BtoEZEicksb0Thb. £/, S0
0 = OVAFEOERRIC Y b, B T T
[EIWFsE (s & g e s L 2 BB O
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SYEICBET aMRaT ), PRk 22, 23 D) &AL
PR ERME L, Eime D 5 T LR
fo. TCIE#HOEERLET.
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