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(2005) TRENTWBRZEMM (crossed plates)
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Bbd ot KEMGETHEREPKEST S &
FZITL 0D, RS R RS E 2 EAICE
Ty % 20C LI LIcd 2680 db 0, HREBD LS
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3y 7B B VISR T.=—80C~—130C
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TR 2 A R OB E S I W Ta= —11.9C~
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-19.2°C , 103%

B 9 7T.=-192°C~—202°C THEMR L HEB LU
Bga (B ORIE I T, RH). a, b: RS
(sector plate). c: ffEE (plate).

—13.1°C THRK L 12kt opTtd 5.
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FRZE D 7RIS O 7 A 5 D Sesisil s P &
XIAAT [IEEE] 2H>2&0bh 5. K
Tb 13 Ta K O HE RS CTHER L 7SR TH
BM, o x0 &Ll RondaRk
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10 T,=—15.9°C~—16.6°C TR L 7-fhy (B
Bl T., RH). a, b: fitEARESES (dendritic), c,
A HES (thick plate).
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DD, 5—§®i7 I afhAms SR &EF DD

TIFEB IO DTS SED T 5.
LH,Usmﬁm@iA@ﬁ(F(M%Am%
PIM) o&fFcidhEo MR, £hk B,
BV T IR I E = RS S B A S S AR T
5. 127U, fEEAEREOEEOEWICL T,
95 0f6 . 114% cirmic RE (kR L TRk & L’C@ﬂ?’[ﬁ
DRI & 28 E L, atihmic b
o THHEIZITE 2855 &@amwﬁnékmo
ZEBDOLNMB
3.2.4 *ﬂﬁi'{k%naa ° Tjﬂ:/ EIEEI ¢ ﬁ*ﬁ%naa

X9 1& To=—19.2C~—20.2°C THRL L 7 A
BLOBEERTH 5. I OREET IR RE
AT B 2 &b dH BN, BlD B VIR
Z AT 5. K 9c BARIROIERTH 578,
FEMPRE WX 9b, (RH=106%) T3 a fili[A]
WHRARICIEAS B & [ERFIC i I BRI AN © & TRIEIC
MELTWE, &5 RH;==107% DX 9a Tl
BoSMEREETH S bDDENENDORDIE
INEL D RE LTRRERICEKEL TV 3,

X 10 (3 T.=—15.9°C~—16.6°C THK L 724
mCh b, COREIETS RH=100% 2 DK

SZAETIRARKRD 3 WIEWARNSERKT 5
Banzun (K100, BENEL 5 L allih
MIANFAY - il 25T Z R ORI AR T 5.
7212 L, k4 % & 9T & OREE T I3RS
i & A B D HE AT D W TR RE SR 1 B 75 2%
fJ>JL, nKwEdbdo-7 Kl0ald RH =
-24.2°C , 104% = liiiilia— 110% THR L 7-65RTH D, 20 allif~o
BRI (FAE OFER, 5.7mm/h EIFFITKE
<, K 10b ITRTEREBFELIFKEL TV
EBDHD B
3.2.5 —20CLUUTODIKEETOHIESR

X 1113 Ta=—242~—255C, X121 T.=
—281~—29.1 C CHRRLIIERmTHL. b
DR T &K H 2 VI3 T NITE VR TH

11 T,=—24.2°C~—255°C THRK L 7-fE5 (g%
o 0 fElE 7., RH). a, b, c:3&Z&MAMEESR  (crossed
-25.5C Y 102 /0 _— Bplates), d: fifi#Eis (column).
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-28.4°C , 110%

105%

-29.1°C

Tmm

B 12 T.=-—281C~—29.1°C TH L 755 (HE
DR E T., RH). a, b Fﬁaﬂifuua (thick
plate) & A ZEMMGE O AHAIES (crossed
plates), c¢: fifFfLiE (column).

-28.1°C, 101%

IR DS BER T 25 (K 11d, X 12¢), RH;
:ﬂméuj®%#Tfi*%TuLTEW¢5
fhlh & SRS - I EHE I R E R R . F 7,
X 11 EX 12 2 Hlgd 5 &, A% L 2ok i i BA
HELWHAEOLNS, THbL, K11 TREENS
B HO>NTREMWIEFR DO APERT 2 L5

EFKk 4% 15 (2012)

-35.1°C

, 107%

B 13 T.=—34.0°C~—35.1°C THE L -5 (BifE Ok
& T, RHY). a: 332 (crossed plates) &
ZEhasfGs (hollow bullet) DOABIHIES, b:E
AR & A FANGE RO NERRS, o A

it (column).

I ADITR L, ThE D KEEHTOX 12a T
& RHi=110% D &R AT & &EMMBUTIE
AW EAET 5.
3.2.6 —30°CLITODIKEIETDIESR

1313 T.=—34.0C~—35.17C, K14 & T.,=
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EKT4% 15 (2012) —4°C ~—40°C I B I 5 N LERE RS 13

—MZC~—%ny$ﬁLtF%T%5 o)

R T3 RHi=100%~105% T3 Ak 0
EHZLP@%'Caﬁ D, Thz2#lx sEEELETEEN
ZNOREEICREI ITZIRNE N 2 £ 5 s
3.

X 13c 3AERER, ChioPPEREOX
13b TIRIAREMMGE & EANRAER, < S5 E)
FE DK 13a T & 53 22 M i i i 1 Tl sk o 5 s
BELTWS. T,=—34CLIFTIZ RH=105%
DI b0 &t chasiik ofS A ER S 5 & & 03 EE
KTHo, TOREETOREEERE ¢ ihof
DIEIRICE T ACHEE R > T0 3 T ENZ L
EWVS NG B3, T OREEIREIC X B
ThoEOh, H5VFBERXENPEROLDOTH
5D IEAHTH 5.

T.=—38CUTTREEDOE/LELEbIZES

%ﬁmmmﬂimﬁé X 14c TR MM

IR E - TR O SHR A RS #Ebm X 14
bfiﬁ%ﬁm@%%(wu) X B50%ET T
%H%m%ﬂ%&ﬁjééné,ﬂ%nm®Mﬁ
-39.3°C, 113%  __1mm [ N N TN O i AR )
S HICEBEOX 14a TRIEIRBTIITP TV B

R EZ L DERBRLNS. ZoE»ICHK
15a IT/R g & 5 sk (Sato and Kikuchi,
1985; Kikuchi and Sato, 1987), 15b IT/RT %
fhmE Hbn a6 g, 1974; i S, 1991)
&A% L 72, Sato and Kikuchi (1985) (&3

DEBEITL > T, [UEH—32C H 5 id—40C

ZECHIMES D SR U 7R o & & 2 A
ﬁé‘@."(h‘é/ﬁ, ARHFFEIT B W THIFER D F5 5 1F
bl LB =38 CLINOEH TR N, o
L, KWIFEICB T 5 N5 OFEFH EBELMEED
BRI -2 LTV,

3.3 BELIRREE

X 16a~c I3 T N NEHIREERIC DO TRE &
c AT~ ORRERE, BRGSO RIEH
it ARG O a Bl A~ O REIREE, —20°C 2L

d

14 T,=—372°C~—39.3°C THRk L 72584 (&
FoE T, RH). a:Kikuchi and Sato
(1989) T spearhead ICHfHa N B & Ebh
% F A 7IROFER, b B ) X P A R R
f Gttt (1974) 1T X 208, o SRR
b, dr AR .
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14 O IE R, fth

-39.0°C,

109%

15 T.=—39°C 2B J 2 FHiEqm D p.
&, b FEFIDSTEE L 72 k.

a: EMEIRES

N C DA ZE M B O fek B SRS O BRI o B
BRERLLODOTH S, TKIT I, KDY
m%h%h@%@@&ﬁﬁﬁ%i&%t@@f%
3. I TORERE &3ROS O R EEE
T%@,mmi&ﬁ 1 v & =NV L ilifg
ﬂbﬁ@@'$ﬁ Tk L iR (b3 Wi

R UEREZE, SREoZEERKRMT
bekwt,%mﬁﬁﬁéWT®Tﬁ@&EL
EThb, T.=—30CLIT CRIRREAREFOM

IRk 2 ISR DG ANRAET 28, X 16¢ Tl3E
ik L 7o D 5 B 278 M M i D B R R 2 I E
L7z, 775 7o 7o v b EICRMA Lk
Eld TN T NEEEEREED T, Th 5.

X 16a,b » 5, SHRGERPBHERES & TR
PEEROMEFEEICEEL TWE I EVWZL 50 (X
TSRO, @), BEMER S 2 W IidAailiER (T.=
—14C LI EE 7213 Ta=—18CLIF) DikEEE
FEHIREE D 1/56~1/10 E/h& <, BREEREE 3
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Morphology of artificial snow crystals from —4°C to —40°C using a convection
chamber with the “FINEDEW?” chilled mirror hygrometer

Akio Mura1”?, Takao KaMmeDA", Shuhei TakanAsHI” and Yukiya MiNami®

1) Kitami Institute of Technology,
Koen-cho 165, Kitami, Hokkaido 090-8507
2) Ishikawa Prefectural Institute for Education Research and In-service Training,
Takaomachi u3l-1, Kanazawa, Ishikawa 921-8153
3) Ishikawa Prefectural University,
Suematsu 1-308, Nonoichi, Ishikawagun, Ishikawa 921-8836

Abstract: In order to investigate the morphology of snow crystals from —4°C to —40°C, artificial
snow crystal formation experiments using a convection chamber with the “FINDEW” chilled mirror
hygrometer were conducted about 200 times. Using the data of relative humidity in the atmospheric
phase (RH;) by FINDEW, we made a new diagram of snow crystal types. Our main findings are as
follows: 1) Snow crystals mostly generate from ice saturation level to water saturation level from
—4°C to —40°C. 2) When the humidity is close to the ice saturation level in the same temperature
range, only columnar and thick plate types of snow crystals formed. When the humidity increases,
snow crystals develop to each particular shape according to the temperature. Below —35°C and over
105% RH;, a variety of shapes of snow crystals including poly-crystals formed. 3) Snow crystals
sometimes formed below ice saturation level, which is difficult to understand. We postulate that
small supercooled droplets, which are floating in the convection chamber, possibly attribute to the
growth of snow crystals. 4) The relation between the growth rates and RH; was obtained for the
needle type, the dendritic type and the crossed-plate type at temperatures above —30°C. On the
other hand, no clear relations between the growth rates and RH; were observed for the sector plate
type, the hexagonal plate type, and the crossed plates type at temperatures under —30°C.

(2011 4F 4 A 11 HEZAL, 2011 4E 8 A 12 HGa32), 2011 4 10 A 26 HEA ARZAT,
2011 4F 12 J 3 H28, FamMIR 2012 427 H 16 H)
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