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BLUHIHS T EDOEZ RV TEAE 150 - 180 cn O KBESEMNBH NS, 72, 2
OB S BT AEEMMOFEHEEIZ0.8-1.0n/s BETH Y, BEHME O FEHKIE
IX—4 CHitt TH 5. BUNMAT O ETIE, BN KICHKT 2AENME IR D K&
<HELTEY, ZTOEAITHRAMMAEIIK L 110 RETH o7, Fio, BB XEEN

14%% 5, HHNZBEIZR OV TRED T, — 0, BRE@EEITADOFMICKELSFEL
TV, AN EDO TGO ENRKREL R oD EEN D72 oz Th
HEEZBI, JAEMN0.8-1.0 m/s THDHZ ENELMEEEZ/NSS LTWLIERDO—D
ThreBEzohsd. £, MEHMEOFEHTIRN —4 CRitE TH D Z & bHAmmERL
BRESELEKNO —S>ThHHEEZLND.
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2RITKABEET ILICEHDEFNBUKERDBIREE
O FRHT GHBFR, BEZ UCRIGRDD, WOE GFITRH

1. IT®IC

FRRIEEIZ N L, EEIKOBRICRE SEEL RKITT, FHESF oK BEER IERN-CrEK
O ~DFRHRVEI T 5, BELETT /L SNOWPACK D X ) 7a—RTTDOTT /LTI, RE—I2fiin s
KABEEERT DI ENTERNTZD, SRS & —TlikAbEFRRE R 2kTT. 3 RTDKSY
BEhT T LV OEE L1772 > C& 7= (Hirashima et al, 2014), —77., At#HE RFEIERSEFZERT Clit, ALEEILED
DOFRFRIZIBNT, EEICHUK LIHISE A HOKERE 4 EICOIZ VT2 >Tn5d, AR TIL, Ko
BET L0 BAREEICHT DBIEARIET 272010, BUKEROBFHREE ATV, KAHOEAEE LIS
BB H L aRAT,

2. EBRROET IV
BUKFEERIT 2012 F385 KLU 2013 FEOBMSHNCR T 4 EIZbh- 0 iThbiiz, BUKenZ g1, v
D —AZBEWTHHIEIREBIZEB 0 CTh o7, HUKER TITER 80cm OMFOFMIC 1 K&V
30mm AifZDREKEDKE 3~5 RfElIZH7- D fE L7z, HUK LISEFTO TITIE 1X1m2D T A T A —H 3R E
SNTEY, £ 2 THOKF R OBUKE T IR OFiH &2 HIE Shiz,
KESTEENTE T /L% V- BERE R 2 R YT~ 72, 1BIX 80cm, & & ﬁf
IIEBRRFOBTE T 2, WEEHl cE LN EEEEE BE, bR § i
KRFEGHAGKIFIZE 2 T2, A v ¥ 2 A X 2em & Lz, FHEOBRICIL, #&
IKEBRIZBT DAKOBREBIZESNTET LV TEX DAHREDOA ST —4
YRR L., BUKEBROBFRFHELT/oo7, 7ok, TV TIIKkALEZHHR HEHE
TAHOITRIRITIEL SEEE X TVDN, X5 2& FOE N LV EtEE Hi
D3F U THKRALOEREFTCIHRIBODE L DL Z 2R H D, ZDIEH
DEFIFEHESNC L VEESND, AEHETIE, N ENOFHRFE DR
(2 6 FEEEOEBFES | CHEEITVIZSDE FOBENNC L 2B LR LT,

3. fER

HOKEBROBRHERREOFEZR 1 IORT, WPhOBEREICRENT
b, BEEPCEIARLEEDS TRTF L, SNSRI —Riih e 20 i
I CHEBUCHRT T 5 2 LSRR SN, . K2V b TR ROB D & il
JEEE S ClIK L& R o7z, Buk oKk oEgEwiE o B IRAHERIIAT 1 BoKkEBROBEHIED
OINTNRNW=D, T4 v A—X THIE LT-REEDT —# & W THEEL Bl BOWEEITEA v 2D
7=, JEmEHEORZ(LOFER & HEDOLESEREOFH X 2 1R, 6 & LK BAEET,
FOHERRCO~rB) I ZNZER D ESESZ AV TV B2, Zhic X
HHEOBRN SR LN, B2, 3 DX ) ICHEENIERITNES < 22 50

e 0 —rl
bABNTZ, SR SIS DR RN L1z — 2T, 74 | o e
VA=Y ORI DANT-FE BT 5, W207 —A TR S~ ws
ATBB L RSN MOFR L E<HRENB VAL RDNE, | %2 Ji ——
St FBMEE LSS O RBILEED 5 TETH S, S

X2 BUKEBROEHRFHEOH
(2012 € 1 [E1H), ORI
EA v a2 DEKRREFRT,

SEHR
Hirashima et al. (2014) A multi-dimensional water transport model to reproduce
preferential flow in the snowpack. Cold. Res. Sci. Tech. 108. 80-90.
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BELUESIVRRECEITHEELOBREAR
ORHEZE) (EILK) - &)t (EILK)

1. IT®IT
FHE EOBERBIZIE, rain-on-snow (ROS) EFHEN TV 5. ZDROSIE, HKSLERA EDRELF| &
ZF L KIRDERE b T2 b T TeDICBEICRE R E L KITT T LR ERRE STV D, FH D (2014)
FEBIRZRIR L LT, $EFE2 LT AREMEOSH 5 ROS DA, FAR, @Rz E > ROS
DR F L ORE @I K DFEABE DOF NN DN THE L T 5.

Z ZCAMIZE T, EILRBIOERIBERE L, [EITOT A X AT —4 % F T ROS DR,
KEZ T2 O T AMRENMED & 5 ROS OFEAEFHCTR AR, R & OBIRIC OV THRTZOTHET 5.

2. fRHTHE

AMFFETITRRTOT A X ABRNC L 27 — & % Huw
72, HWEEERE, BkE, EEE K[URTHD. fi#r
S, FRKE, TR, RIEZBUIL TV EILRN
O 6 Hs OKR, &, (ROR, A, M, k) BIO
I BN oD 8 Ml (IR, B J, H5L, Ri, ),
aE, A, @il Thsd (K1), T, &R
IZE-> TR, FEENZAH-5 TVDLEDOLZE (11 H
~4 H) OHhExGE L

ROS DFHHZRMIE, WEHBIDOERZIRE 0.0°CE L,
FEEE 1em LA b, Bk E 0. bm LA EA 7934 L Lz
Tz, REZLEOTAMHEMOH 5 ROS (EF7H% ROS)
OIHGAFIIATIR CEHD, 2014) 1296V, WS
BIOERTIRIL 1.5CE L, lem L EOEERH Y, i
RS 10. Onm LA & L7=.

(X 1 fRAT HiLA

3. RLEE

BRSO AR OH ROS R (4E ROS BF[E) 1%, 50 WFETFRE ~400 BRIFEE &, KERIEHLOE M
bot-. FELRNOHETIE, 4F RS B ORUEZ( I 0L IMEM S O b 0D, I EIRAN Tl
B OB 7EIA LR DL edr o 7o, T ORMEZITFES B s KORKEDZE L & kL LTz,

SEEFHFHE ROS OFEEPEARRUE, & ILRN TR/ N0 CTHEEE 2.0 [\, FRORAKT3.5[H L RE
ZEIXR otz IREENTIEE/NOBRTO. 1A, HAKOENITT.3EEREARENEL, IFREN
EHEOFENL 3. 5B Tho7-. AJIITE > ERE L UIES BN E <, ROSKHINEN-72Z &0
bIFohb.

SEEFHFE ROS ORARAEH R CADL E, FLENTIIEHSTL Ak b2, ARNOHEERKEL 1A
DEIG R R T-. ERIBNTIEE LRNOFAER & 13800, KRS EF LT 2% 3 AICRAER D%
b\i{ﬁ,ﬁﬁ%#o 7.

, SEFEIE ROS DI LA E & OB ZFA~TZ. & ILRANE X O BRI OFZE 200m F TOH
5?i%§%%MB®%$@ﬁiOkﬁBE&i%o%#%@ 400m LA EOHS T 1.3 [A~7. 3[Rl & 1E 5
DENBH oI, AR THKEFHH RS LR & OBRIZA bR o7z, R Tl 30~300m DOHiLE T
SEEFHHE ROS DA EN T & DA STV, & LIRS KON B IROHLR TIEZ ORI R S i 7e s
Sfc. BRI, SFGEIIH A R L E I & IR, KEFEHE ROS DR LIRS ORREFIND TETH .
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EELEETIVERAVEIT LA LRERETE
O TRFAT (FIFD, PHEHM GREA, WRfA BB . a8 (5HH)

1. [ILC®IT

FRSEIC L BMEE O 5 B BITBRENE T ORISR OFRIC L 5 DO TH S, £, B
WTIIAFRETETALBREIR Y, ZZEFOFELEE TND, BIRENRDO 12& LT, BIRERED
RELOPERTHS, BIREMEITFHIOMEERER L KX BRTHOT, BMEESHOUEBOEIIHH
Mt LEOBEREBELZHEE L TE FALOBBICTDH I LITARETH DA, MEREHIEMTHDI0T —4
PEELNDEANIRONTND, —F, BSRICE L UIRGITEOEEOMBE TEIS N TRBY . ZOZLM
web TASI TS, LLAed b, FEEEEITREY L4 L2 LT 5720, BEERNOEEEEZHENT 5 Z
EITHEE LV, 2 TARMIZE TR, FBRENIE L TAB L TOWABEESMOEREBEELEETT v
SNOWPACK OAINZHND Z & T, VT NHA A CHEWMELHEET DV AT LR LT,

2. Wgeliik
AHFFETIE SNOWPACK M BRSNS /K EAFEE R E &

LTHW, BEREMELHEET D20 OERICH N,

FBRE
SNOWPACK DAST— 4 [ZREIFDT A X AT —4 15 LU Fona
KEEDUEY 7 L5 A NEEEATLAR S A7 A CIE LT DRI [
N N N < . 5 2= SNOWPACKF N
DF— 2 % NCIERR L. SHEREAMAI B CRE R 3, (FEERT—5AF] HEEaEL

REATOT, 7S ORNER LIORT, TSI SRR measusto | (zodsss e
& F L TRMBERONMEE BT 5 & & bic, HARUE TS A

LEAT7o = A E AT 5 = L CHEE SN ARISEI EE 27T 5 [am | REAEHAR
A7 VT Rt L, K217 A MZTAB Lz, F£72, %
TR ORI A O3 = S & A V2 LA BT - 72, TR ra——

7B, EEFEIIHESEEENS D 5 B 10 M2 T e o 72,

HREEHE IR

3. fER

¥ 2 12k LIS EFAR OV A MITK STt v 2 — D7k
— L= Y =295 L LT, BKFERA—Y YA
WZCHEA LT, AR L72BRIIE, FRRRA SR & 0 TR A R
DR EH, FTBRAR— 2 VTR L Q720 s,

Flo. KUAT LCHAE LICERAESEEFOT — & LR L
e ZAH BHEEEOWMHBIIR BB TETWD Z EDMER ST,
Flo. AT =2 BN RWGA IS EROREIL 10%H1% T
Hotz, — ., MEMECHE LI-BESERELZTT VORI
L& Z A, 10 #ubd 5 Hisid 20% AN ORREIZINE ~ 7208, 7%
D D 5 HUETIE 20% LA EDFENR S > T-, REEDKRE Dvo 12 5 HufiE
WU H BV RS R A S O EIRICEN H -T2 LN
JFR T D Z &R S AL, FEBED AL — 723507 CIXEE D L

1375 138.0 1385 139.0 1395 140.0

TS LIRS, ARIT, AR DRI on s M2 BCREERROMAY { T
& CHIRREL— PN STVIROMERERB S TETHS. " cwoadkhvaneyakl)
s

ARIEIL, FHBRFNE - HBRAF TR IEE: (2014417, 2015#11) DBIEIZ & - TiThiT-,
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RBEERLI-FMRSEEDHREICONT
Ok FHM - UL 71| %3 P2 7] (LABIFIERT) - Fsit 2 GRS

1. [ZEHIZ fes
PRI, TR R DR PR A R 51 5 5 O o

T EA IRV ER ThD, TR R OBE TIPS IWI./ (RMERE ()
HEE—HOERHVSNDHAEN S, —F, A AREEF2(2015) T, ' L | mRasoom |
LHFEORM WATERIDI) OREHRAMGR CIRLI S MR (1 /9 @ .
F A (kN/m?3) B3V, AR B EL ORI BIRERIC IR | dsoom . s

DEND, UL, FBEHEEEIL, F ORI OSSR K B D k> B |
TN B, ZOLI MM LT E 2 R sz ca [LOm 7l
AU, KR Getutel RN L 7o 35 o S i O E 5 DRk R 203 T REIS
HEBZOND, AFFETIL, ERHBIIOFERIE ST, XURES !
B LT AR T S O HEE I DU TR T 7, 1 FEE MBSO B

2- ﬁiﬁ . 500 N
SR IRAIE FIC B DM T 27— 22 T 5. § P
X 117~ 9- 6 MO HL ST, 14 A IS 1 E O E TEE ORI ot /,',‘/»
ATV, SR B BB (RO AL, KT AMeDaS bifa 8 i
N RO OBRIRRNC 12) 21772 A1HOMTITHENT € %
BONTRAEEE R (kg/m?) ZRARERE (m) THLT, 22T 87 S s
AT (kg/m?) ELT-, ORREEL RS EEAACEN & L o
[EICLIZ O, B iR, 2R B, Tk, fE4E (60m, 100m, 200m) 20 RO ARRE 2 e

200 300 400 500

DTHIE T, HEHEAEA (500m) 33 KR ARS8 H UK © SERTEERMD o (ks /)
BB HRL 201, Fo, KIRE BB EMMEEEOREREL g0 mopmrsags e o mmy
T R (kg/m) & H AL, BEETR (m) DFIIREI~2H (412 b2 2 i b
DIFEIKIRT (CC) A e D ERIR T 21T 72, 500
3. R

IR D OEADOBLINEIZ T2 EEIF T OER. KiRE
BRI MRS OHEEAE L (D) 21572,

B
o
o
T ON
4533

EMESEE (ke/m)

p = 51.46Vd + 11.55T + 325.9 (1) e ‘

B21%, S EEOBMIELR (D) HDRoTFED 8 -"iE%fofmw
e Th D, _FEEPEIIRRZE (RMSE) 13 21.1 kg/m3, 4H 1~2ATEEEC)
BIREUE 0.919 THD, X3, FAMFETE JE L RS RD 100 e ockE
BREOBIRIC . (1) 1255 1~2 0 ORI 7z O hmmme

RUTE, (1) K0, FEBENRELARDIEE ., FEKBESEWE
CEME SR EDNREARDEANP RIS TS, Fi2, H3K
0, (D) B EOBIRA L MR BB Eeta—EK L TEY,
H AR 2 2(2015) DB RIT R (1) O CAD BB L%
KR-5~-3COIRAEITTIEL TUD, 2O XN, FEE DML L CRURA B LT EMfE 5% A RO D55
BliE. ERROBZ F CTEBRRERDHZENTEHEEZHND, UL, [dESEWEE, (1) OBIRIT B A
F2(2015) L0 KREREAMFE T B E L7205, 2D RIZHOWT, SH%LBIHIT — 220l TR 20 ELN D5,

SE

BTERIE, TE/KIGIRRR, 2004: IS D ERIE DT- O DEMIEER EICOWT, K, 66, 11-19.

A ARG Y2, 20150 SEiHA RIS S, @i EigE - FE(2015), A ALY 2, 222-227.

X3 SRS R L RO ETR, 1~2 1
PHRIRE DR, KO vy MNIELH]
fiEr, FEri 3 (1) D3RO T FHRAA,
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L& - 18 - BEtigC BT 5 REDRERE
OWERA - Vir AV - SATER) (FHAF)

[FL®HIZ

KREBRITRE, AHE, WEREOA RBERNPLRVI->TEY, LIRS A 2R
L, W IS o @ S SCE M B O 72 DI e REBIE N E U0, £/, KEBERITT «
—/V RIZBIT 25EBIROHEZER TH Y, Hx 70 & > TEERGERE 0D, LT, [fEH
WOKRGE RS D Z LIE, kxR I ~DICHRCERER, PR EOBENOEETHD. Ll
G, IIHEHUE CITY 7 & 2 ORI S CBUIBER ORXE O L S 07-9, BUHIIERTZ+H5012AThit T
V. ARBFE T, IEHRIC B 2 RIROSMEMEECRGOREZ I O ML, tMOKGESE & B,
FORAERA D Z LA AL T 5.

A&

ABFFRO RGBT T V7 AR O Lt - 18 - FEHikThH 5. BENKTF LRt T—ra v (ES
1530 m, DAF B St) BIOM» HILH: (15 3070 m) [ZiX5 &g %, R (1600-2300 m), R
(1600-2300 m) TIFHEE 100 m = & (R P —AaRE L, BllZ %k Lz

FRGHH L RBIGOBREH OIS 5720, MATRT9RF (JST) Ol ERAX%E 6 FEOKUERE R
(B - 38, 1975) ([ZH¥E LT=. F£7=, LA St.oHHELBKEDOT —% L0 Hx ORZENE, 2, K
KBIZHHEL, KRR L KRAOMIZ ED X 95 BRI D W 21T - 7-.

BRPLUER

RUILPHEROF A BT REOEWEZRICZ L, BERACEK A OFIEMETATITES Lz, —7,
A ROUHRIR ST B % 6 B E TORBNEWATICREL 20, ®KENEL 25BN EL R HH
ARl (K1), BEIBOMGHIRRE S AR Uiz, G s BB & ST B b B2,
RO MBI NBEE IR E ooz, —J7, HBIREIRERICRON A &R O B, HF D iR s X
Roienoiz. AFHKIRERRIIATE - ERIIKREL, BF - KBNS REMER L. @S
BT 5 HHRKOKIREREE & O H1E, MR 2 KAEREEO LB O L & 2~ 35510315
b (F 1), £, K[EEREEITH FFAREE R X OH M S AOMBEEZ /R L, REBITIEAFO
FIXHBEE MK T3 AR R B IS, RUEECER] Tl G ) BB m ST I B i 7z BICRIREREE K & <
PR BAEMEA L SINTZA, T D IXZERD T D13 ERIRERR S T ERRIT O &, K& R EEHD
O ThdEEZLND. 7B, HEIIIERKE TH/N S KIBEREEO HBLAZH L=, ZiudBEhtt
ERUTICHE D LR E iR OB L Z 2 b b.

oA -e-OEAUEREE 1. Wk &R, ARIRO H BIOFEE) SRR
ﬁ%</%0%3j§i) ( %(l))(? ) ( 1:%6)5 )
EaN C m Cc m C m
30 —e ] T 3§ 18 0.52 0. 61 0. 71
o \ S o I T:i\- 28 0. 44 0.65 0.72
= aip\ X 38 0. 48 0.57 0.75
& 20 [ T NS 2 45 0.53 0. 65 0.72
H N ‘/ s 58 0. 56 0.74 0.76
o L A 2 658 0. 54 0. 64 0. 62
£ 10 1 NLLAT X 78 0. 48 0.57 0.55
’ WM o 88 0. 51 0. 50 0. 58
m 9A 0. 44 0. 43 0.58
0 0 108 0. 44 0.42 0. 60
JEMAMUIJASOND 18 0.50 0. 58 0. 64
128 0. 55 0. 60 0. 67

X 1. RSB D KIEER DA 1 5 L TR
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BILTFIE sy mEROBFREDRF L
O/NIT BLE] (ENRSERFERFRE) . OFiE SCRE A R IRt i B es)

XL ®IZ
HEHOIX, BIICH D ZFEFTREOTIE r MMBRZXIRIC, Z OBEHE (mfE) % 1981 4L
e U735 EbiI2, BERENL L VIBEOBEREZ, LML TE,
W FEZ 1981 A-LARE 2006 4 F TOMAFREOREL(LIZOWTHRER Ly CNI-FHEE, 2007), 4
[, ZHLIEDOBAERL A2 & O T REZIC OV THRET 5,

ZAEMETE & LT O THE 7 5%

T o BRI, AL LB OE S 2, 570m AT AnE L, ALK IO KIEENZ X > TR
SNTIBHK O OFT 0 ERROMIBEIZH D, JEITHED GFEANC2NT CRRE AN E 2V | A0 JLiZ
HEAR X IALRLTV, T HHBRRER O, ENRRETZE0 5L, AILICH HME—DZ4EME
ERELTHEL WD EBZOND, FROXA T ELTUL, RELEEVERZET D,

El ?F&ﬁ@%iMLTﬁé%Té?@@ﬁ%%ﬁ@ﬁﬁ@ﬁb%f%%Ltkw56%’ﬁ
DLHEDOTHY, MEABONTHEZOMEMNT R TR LTI R oz shd, HCEITE, &
X TFma) TN, EE%M%JZ%S_&f£<§ﬁ?r/ﬁz%n’%é_ki)%_@%f):ob\tknaéﬂfb\éo
ZDEEINRYEL DL SERERE TH-T-Z LRSI ND,

G EOWIRER
BB OREIL, [N/ E RV OB EFNCHTZH 10 H ERaIZIT-> 72, 2002 40 10 H
13 HiZ &&U%@HLB@w%%ﬁW N—=2Av v 7 (22— 1lm, #R 1/600) Z{EAd
5&&%L\a%ﬁ%@ﬁbkoik GIS 2 L TR— A~ v 7 EIZ 2001 A LLRT O AR O
—Z &b L, mfEZ RO, ZOFELELS & HENEZITV., BEFERBEZRE L TWh 5,
@k 2002 FELIFEOWPEIT h—F N AT —2 g R LUV LHIEEZ{T - 7283, ZHLLEZ D
WTIESHESCHRBEIC LI 2FEH Y, ZORBEIIXILSENH 5,

EW OB (FfE) OZH)

A El D 2007 FELARRIZFRAVE, BRI IHIR A 0 K LT D23, # U THEIMERIIZ S |, 2015
FEOBAFRIFIL 3,000 m A 2 1981 FFLIETIE, 4 FHOBM L R R&E X Th o1,

Lo, 1981 A K T8 1996 4E121% 4, 000 mi
EHZDODRERLE > THETIZ LR
7oy, EFRILEOHIBIZET 2 2 &1L,

1981 A=LAKE 2015 A5 % T, Wiz~ L C
WAHZ EIZEDL TR, X< A BT HhiEk
HALOIRBLAE AL 2 CYAMSR),

3wk

ANIBLE], EESCHE, 2007 @ [ L TEE 2 5%
DEEY LR S E ORIfR. 2007 £ B AREF KR
DRFEREHETRE)

Fie s thER (2015410 A 18 EI#%%:

©2016 (Afh) HARFZ K -32-



FokIKE#E 3675 (2016) TSSN 0918-1474

21

REDYFEFIRA b HH SBEHMHORAREKMAIZONT ()
— BIA 11 £OFBRAICHE T HRABKFIARE—

R B (NPOEAN BENKEM I+ —3 L)

1. [ZCHIZ: BEREIIIARI (1872~1885) 12, HAMIAY 1 » A2 L 2 » HLL RIS K ST RaksE
EAREBIToZ. HTOEEEIIEKTEEZ MR L CHZ, g REERISITFEMC D D KL, L
By, BRI KELOIES 2 /D, CREOCEHEE A - EROTETHH a2 T =N LTS T
W5 (HF#, 2015). ZOARKKIEE, <A 6~9 H OB WREICIE F-CHRELC K- T Thhiz72®, ik
DFFEFT/ IMAFT TILE D PR EBUKEDOBRIT X b B A A, ATRERFT CIIRRE K& RE L CREZHRF L
T EMEERESICRISR STV D AR TIEZ O Lizitd BIEM R 2 72, BRYIHO B ARSI CIThiu T
W RERERFIA D 5 5, 1878 (HiA 11) AEDAbRE - HREIKSERF O IRNIZ I 2 ARG T 5.

2. B, SETEFRICSITSEDELE : 9 H 10 BICEHENSHEEAY L, Bl GbE ) OFTEsT
(ZIE1A LT R, WELoRMOESE 280 LIGE L TOTERILEEN SR BOMR 2% 107, #11 A
Vi H GR_EE) OFTTERT CARILEED TR (F 7O IZHWE W =T OMR E 2521 7= (1R 11 ki,
1912-3). EUHIE CIIBEMIIICBRIC SR TP LB 2RI LW 22 E3bnd

3. HRTEMCOEKDBMLEEHEICH >z KERTY - 9 H 16 HITHIEIT (BLEE ) #EmT o1 T7EdT —
HERIZEIE L2 REIXZ 2IC3A L ZEHOKF LR LSz (3175 11 A dbpeiiksast, 1912-3). 2o
KENIHIE L (HEIL) 2 HEY FHEZE LN TODEA, WTUILA 9 AIEFE2EL GEA TS 50
IIRETE S TITEN V. BFEOHBEFEY I dr2HEE, 1933) ([cliuf, REICHTLEABAKRED
RIS =BTl HAPKZRTH > TN SRR TV, ZOX IICKRAREKZFEL-DIE, FHal
(ZHHRETN G K (B) IRV ATECU TR B D Z L7 LW ER D - T272D Th 5.

16 BIZATEANCEIET 5 £ TOFBITNIZIST 2 RE—{TOMERE GTiE /M, 1937) Zidic L

X, BRI S 7= DKERT) 2@ L7z 2 LS\, ZOHOESHZIE, BRI ERo=
%, 5, B2 ENDHE~IC L > TEREWNAENTEY, TOEE2 TR L WA k=)
MNHoT-Z EMBATT HTZITAIENR. 72722 0FE I A EFTIUIKEDOE L ELZDOW-DTHA ).
4. FNVMARRIZE T2 EXKAZOERE . 9 H 20 BIZHIREH COBEERT AL & % LHREA~ > 72
RE—TIE, EF, sl EUHEET) O/MRRT GUERED T 16 /0 SR U7z, sCHRED T3t il Omia)1l
i) OF A, BiENSILAY LHfkET A s LTk CER—ATAEIET HRNEONAL, /N (72 5H0)
WAV CEEIZE DTV e, DD EEME 2R L T2 7OICENT 72 NIERE R b D o 7= L e
BENDN, ZHHHIBETH S OFERTOWEE CE MO IR KRR EOBFHIE N LR E S 2 5.
5. REMTEMOERICESN-EIL: 9 H 22 H, REATE, =FOIHEITZ 1% LEM ORI/ NFAR
P SIVIATIEANC R Sz, RETTEFTOBEBIZITER biEb, E£O—IZIZRROEFEZHEA T
B LIWEOEILRENTH o7V ) . L, B BRI CEEDO NREMHE > TEW-ZoF L, JF
FWIRBERDT- O FOEIERIIIRDE 7o 7= L) AL/ fF, 1927). ZOBE 11 38k st
BREE Lotz ) 2 &ThHD. YRFFENRIUHSTZEMTH 9 Al > TED IS I Z RS
ol MR END. T HIZRERNTT2> TEKGEEILE LIBR-DOTHA 9.
6. BA, SNETOESKMEEABOTESD: EitoiEsy, 9 H 16 HITIXEAREEMT) T, 9 H 28 HIZ
VFANE BRI TOREIHT, KEWNEE A 16 THE Lz 2 & BIE R 2ALEERKSERD (PSR 1
eSS, 191D ICFEHE STV D GEIARER) . LI b X H iz, BAEREMN bR « BYmESEF, FHERNO 7
FEPTCRIRZKDER A2 T - O, BNEYIIOFHRRNICIN T, FENAMITE S AT S 2 ke
T DPGEDNL L TN Z &, Bk e EYEE NI IR A > THAER L T 22 &, FHROER)
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1. [XCHIZ

ZEHI CAIUGE 2> TRIDHEFEIIZ D, B EEKEDL LIL S ERKUEIZE DR FITEELT,
KV 8 CRMROTEEEFEAET HIEHRL TR Tl IEFETIE 201442 A 13 B35 15 BIZHNT T,
PR RUEIBIERF O TIZLD  KFERIO K THEROEFENHAEL TVD. BEHEFEORAEITL, FHREL
TORBGMTETTIIL, FREL TOMIEERMA MG EMED REET L0, MR RREO MBI EEL G
EEOIAELIDRBSM P ECT VRIS A D Z 2, VAZS R EE 25 ECEELRMAIC 25 THA). £2
TAMFE T, ZNETORBHEEITED LUE D ERREIC LD KRB I )i B F R A O G R A IUE T 5L
EBIZ, FERFFNZ OV TEEERARFOREE & (EITRES &) CRIEL 7o [RER O A1 7709,

2. 2014 £ 2 BOBEEEHREE

2014 52 A 13 B2 5 15 BT THARMTICEATL Uz HE R IT 2 E A U F 257201, UG E
JERFERE COIEF L FIPH R T EOR ARSI (K 1) . FUNTIER RO 8 i TS HE RS T
BY, 2055 H BT CIEBEIARIZE S YRAKRABOFIH AR T DL Fh T A U, S8 CInaR L R
ATHEIE LT TOREDSHERIN TS, FEFTIE, = EROACER S AE LI Z AN T TO I | ZZE D HE
I8 (R BP VRARPIRS, B L AR A BRI, E0 VAR T R PE X - ) 1 ARARHT « S ] 26 X130, [LIALUR By JERT - e
HHT) IZFBWOREHEN AL, ZOFERO FERITALE T % AMeDAS F/A IR HS Tl 23 100mm Fif
BAITEEL WD, BRI, S EIRORRAE 5 THlTH, Bl EHET, SOICHERY: S IBicdh =2 T4
WAL Ch iR S E A RS-, BIBALER O HALETH U, AR IRRS PR 2 2 (L Z 3\ N C IR
(R TEFAFAEL TIY (B eh, 2015), F7ot 8 - K- M A ET= 535\ L - BB L — 3 Ch &
HCREEFEDORAED RSN

3. BEDHERESEICHESIEEETREE

FSCOME EEISREHSN TV LR E T0 R OEFEDHD, MHERED LIX D FIRKUEO @RI
IBEEDRK EHBNLHDIT 1T F1HY, T (Rl - K5y), FIE (BR), MUE (), s G R -5, HEs
(U B , BB CHRURC AP |- TIE A - K0, B (R - B4 45 ) OB HUB CHEE ARSIV TS, 2009
B ENRII AT EFIELTIE, 1972451 H 156~16 B (TECBR LB B L—47) , 1980 4 12 A 23~
25 H O\Ji - Bof B L — 2 Do IR , 1986 4F 3 A 22~24 H (BAL-#s) 1] 5 - 25 B - ) IR AL
TR EENET D, F2/ L PR LTIk, _ERD 2 BIDIENTE 1960~T70 HRUTNT CTHESE
DD AEL T2 EM 3025 TND. ZIODIBIEN D FERIEST2DIE 1980 4= 12 A 23~25 HOH
T fﬁ\ B THLN, ZOEEITHEEFEORAEDHERLIIL TV DA BEARZERT

AR (MR L) ROt o IR IR BT G (MR 2) 70 & D AFARTIT, 2014

foo ) 42 BITH DD EBEORHE CREENHEL T2 LE R

y U7, L BT L — 471, BRI RS RS E 0
1{ RAESERE DB HIRO DD EEIZENTEDIZA.

i . " g .r, . _:QD
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[REHICHTHRATEEEEDAREZTOERKR

O bl s GRpied) » 5P B R(E LI R BROK PE L) «
FRIRARCE L FUBMOKEERS B BT & o 2 —ZBRMIFIERT) - PG — M CRARFRDN - Sk R GRpRAeb)

1, FRERELEN

ZEOFEZITE B2 I BHIEADOEREIC L T, BIAROTBITIVARIRY 72 EOREEENRAET 5, wHEF
I, ZRAOMERECERSNEDORZBREELZRE ST D, [BET — X &2 AW TETE~O RS E &% &7
T 5 Z ENHPRIUL, EEFEORASEROAN « TR FTREIC/R D Z L2 b, FEE U ORI IR RSER =0
FMEFLR LN, EREGERIVERRICEIT 5 Z L TE 5, L LB LRHEECIL, ED X5 2585
HCHEHENREDLIIEEL, EOXITIETFT 20O T, BHIOBRN I STV D721 TRERIZ
o TN, AR TIE., TEEEREOFMEES VOIS T, TEEELHIE L. L5t 0
FRIEDIRT 24T o 72,

2, IRF&E

AXADEREZRGE LTOdSEEmEREOWPEL . AR+ B ETERER N ORI ColiE L7z, Bk
L7= AF Ol & B AL EERA O ICEHRE LI 1), FrEICfE ) R LA E TEickE Lizn— Nt
JAIEFNEEZE LC-500Kd, 43fiFReE 0.25 kg) & W THIET 5 2 & CHEBHEREORSRIIT — 2 205G L7, HiE
1% 10 3 MIRE CHIE L7z, -+ HETHNOUTEEORSY 2> HOER L7185 10.9 m, JEEE 21.3 ecm O 42 4£/E
DAXOSER AR L, M5 6.8 m, B Fi 2.6 m, BHERZHE3.0m2 & Lz, SoNEHHEEDT
—& &, FRBEHNTERIL-K5% 7 — 7 (&R, B, AfE, BKRZHNT, KE5MMHoT 55 HE
B OBIRMEZ T LT,

3. BRLEER

X 212, JIE Lz BASHERfE H 72 OREEED 1 REEORZ(LE2RT, 2ER07RERE LT, &
MICEEEESEML, BPO K &ERIR EFICE D EEEENEDT HEmN AL, EiE(1952)00
7(1964) TlE, 21-22 kg/m? FREOHEEERICBVTAFORFEZEENREE L2 ENMESNTERY, 4%
O+ AETTIE, T EFRREDRE A N2 M3MEFRAEL Tz, X31T, 1 RO RAEEEfEH 72 0
L EEOHINE A A AR EIREGH CHIE SRR E TE S 2 EFRO, KURICKT 28473, 2
Z TR 1 mm/hr. BLET, ZREN0 1R CTEED 10 2 BHECBD 0S5 AE Lo 726 OIZIRE
L7z, KLY, K- 1~+0.5 CIZBWTHEENRZBELTEY . ZOR CIREROF THETRICRE
EHOXNALNT, QiR 0 CUEEL T CEFSRIIREBRERIA N -T2, £, KiR-1 CULT
DFIRFAZHONTIE, BEEFHIN DN OKIRE OBRZ#imT 5 2 LIXT& eh o iz,
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M DFEAXKIIR L0 b S5 AR T D ER - HERE X SR D 7
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EOSWTHESNDIGAMTILEALETH Y, AHENRTIEITM
NESFUTWRYY, — IR, B FREm S 2B T
& DEGHAE T VMEEIREINTEY . ZhbOSER#E
ARG REICRE~DOHEHADOFIEEMEEZRFI L TNWD E 2 ATH D, i : . o
AFGTIL 20138 4F 2 A 124 55 IR P AR RIS A 2 s\ N T HIER B1 20134 2 AI$tE LB ERBERRENE

]

LR OFEREIN L EZ DNDUBERBERERRE L, ED BB

Q00D L VB ENT-ET VA LT, TF LD/ < R BATS A%

T A =B B SHTBRORER R 2 ik Lo THliET 5, e PYREERRFY SRS
2. BIA5E (o) (®in) (Dred)
RIS & LT SRR AERIE O 45 O A X 1 1R [kg/m?] [degree] [degree]
T F L7z 4 r —ADIRHT /ST A= IR 1ITRT LBD Casel 260 30 3

FEFEIT 260kg/m3 & L, PNHIEEER A F6 L OV IR A 2 221 Case2 260 20 5
H, Case3 260 20 3

3. BREHER Case4 260 20 1

FEMSR L LTE —ADOEREE T
B L OHERERF O SR NEIE 2 X 2 1R
9, IR 23 2 7= Casel & Cased
& DO CIEFHRFERICR & 7283 R,
LRI oTe, WEEEAZ —E L LE
HEEAZ 115 5 ORI T bsET
Case2 M5 Cased Z i3 % & AN
BHIZICHH STV D720, EREO
Tt FIRIZIEVTIE & A ERLBIRWIED,
FIEIFHEL Case2 T 30m DAREE & 7
ST D?D, Casesd * 4 TIIHERFHT
& 7o, —J7 CHEREIRIZFERRY 118m ThH
HDIZxf L, Case2 |34 300m, Cased -
413N E T, ZHUTET AN
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DHBEIZEDEAWIEI 0D Z & D3P
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EHARBLOHEERE L 7] D72 DI1213 2 < OFFURHT NI TH Y . S HITHRFZED D TETH D,
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2015 £ /NN— )LhERIICHRE L-ZHEOHE LBESEDOREE
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& BRI BEIC LB LB LN FRSOBMOBEE T T, KEWART 7 VICEE DS S 7R
R EDE USSR, ROANO O 14 ITHYS 25 180 42Nz THMNEAN b Ly 1 —72 & 100 ALA
UL 2o D,

T B R E MRS T KRB TEAUC DN T, BEHIFAA O Y RF O K[GURIL DT 2 L 21T 272 & 25,
1) HIEERETEMBIRAEL, TORIBIIKIDK TIE/e < ESBEFE CTH 5 ATRErEN @
2) BRORIC T E G T/ e A LT
3) HUEFRARHZIIAERE 5000 m LA EOHBRIZHKI 1.5 m OFREZNH Y, ZOFEIMIRIIEF~ETFERE LD

no
7 EORERPE LN, TRHOERNG, BUNTHIEE KO3 LT DR & ST & 7e 0 REHE
RIENDFAE LT B2 b DD, EERIIZEOIES N & > IRIEBIC KB O AN E R > T2 72 DITK
72 T2 USEE R SV ATREE DS E D EHERI S iz, & 2 C, AR TIIRESIRIC K D e 2 uiE o Kihve
RG22 2 HMICSRER Y I 2 L—a & {To7z.
HEEHER

HEATE T /L Titan2D % VT ALOS IZ X o> TR LIV S m i EOLBEE T /v (DEM) ETHR
B Ialb—rarEiTol. £, & 5000 m BLEIC—HRIZEAE~150 em FREEOFEZ 04 LT\ D fb
DEL, AWK EOTXTORMENREE Lz SE L CGHR AT 72, 7eds, FRAFEARKITFES 5000-6500
m&f@ G CdH 5 7%, DEM 0D k) sk (> 5500m) CTiXT—Z BKE L TODLEDNENT=D, ZD

AIIFEAEX AR 5000 m AHTICHE N L CRRE L, BEEEZOICE- 2 T ORtRE ARG LTz,

l X 1 CEHERER O 2T %éil:m*fg{'%t%hwé & EROHEREEF IR L T DR300 5.
SBITEED B > T2 TR THAEEZAIT, EOREOEER (BLOZOHBMRE]) 2D REREENET
LHAREMEDN B D0 E L D2 TETH 5.

SE XK
1) SCHRFERV A A: (FRRRFFeiete®s) 12015 451 — L HIEE & HEBSEICRE T 2 AFHE)
53, 2016, 165pp.

1 JEX05 mPEDT 7Y HefE
i (2 BRAEXOBEEIRE 0.5 m;
F o FAEXOREERE 1.5 m O5E)
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EREMROREICEDIREY 54 FOMRBIE
Oiyia BEKZ) g (i) Haommie CRRRE)
BB - ShACIE - BRI GRA AN SaEk=ath)

1. [XC®IZ
2EER (glide avalanche) DAFZEITE < 205 Z% Ef) HOD, FOTRTIEIIRIEMHELSIN TS EITE L
V. ZhUE, 2REERSKOEZNA~OMHE - , SRS, M, RhAEZe EOVEMECH A L’C%E‘

ETHT L, ORI Bﬁ*féiiﬁér%T—&*ﬁﬁxTJr TCHDHTOTHS. AU TIL, IEBEFES Hlk
DOERRFHEIIZBWT, 2RBERFROBETRE LT CTEETHIFESE 7 74 RBIIZIT, 2EEROIE
HICEAREE T 7 A ROIET ot 2 23],

2. HARmEAE

FEE V74 FBHNE, NTATENITOERNZHE U7 rE 8 & gha & faamoRk e o) iz L=t
PR & BHEIZBUW T, T 2012/13 4E4Z= L 2013/14 R4, 2013/14 4EAZ= L 2014/15 4EAZR I T 7.
BRI, EABTI3AES 90~160 m, RHEEAT 140m, R 40 B, K ) 3AER 310~430 m, #HE A 150m,
B 35~40 ERREO BRI TH Y, P AREAE L T D, BEIICIHETARIZER L, o AR
EBNTTA KT 5. migha & BINIZ Y VT T4 RA—% (KD, 2012) % Huv-.

3. BARER
BUAAR Y, WRHE TR 6RO SBERNRKEL, T0 9 b7 LE3EFITRIFR S T4 RF—
ﬁﬁ%%mt.774P%&Uﬁ?%Fﬁﬁ@%%%k@ﬁ%@%?ﬂﬂ%ﬁ:7?4P%§®E&%Mﬁ
L7ohESR, REEROBEICELIHE SV 74 RONEIEFEIL uniform motion, constant acceleration motion,
1ncreasmg acceleration motion DIELFED AT —T 6705 Z LRGN oTc. ZOHT, HEDAT —
BREEROBIRRITRNICE > TROEETH DL, ZTOARAT—IUTIXT T4 RIEENR T T A4 REED
2%&:1&%?“6 BEMRDNRRNL S5 Z &3y o 7=, ZhUE, Nohguchi (1989) 737 Z A KOEKEEE T /L DA
ZEIC Ko TP, BRI R LB ERIC TH 5.

Y

uniform motion

A

Snow Glide (m)
-

Y

100 1€ uniform motion

Glide Rate (mm/h.
N
S
3

12/16 12/23 12/30 1/6 1/13 1/20 1/27 2/3
2014 2015

2014154 ZRZBIT D7 T4 REL T T4 REEORBZ{Lo—F @)l
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2016 4F 1 A OB RFIFHHMRI 2B 1, TRESEHARFRIFESTREE (SPHAY) | & DA X MadfER A X 2
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ME L AL TR S H 282 E L UIRLS 3G LTV 5,
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o) = 28cmiBiE
§ [
@ v S 120 ==l
it 5 i
N i 100
5 % A X x Nk z
2 0 $ 80 l
Y 1/23~26
@ 10 Bm 60  1/29~30 — T
iy 5 BTt F o s il i e it % 40 ” +__
£ - —n ‘L".-‘..' v 'Ll!.l. u.—"t-‘ z 204 IS
. I | | =" l 5 gy
o o o o o o o 0 —  1/21~22 —
g g g g E = g 0 20 40 60 80 100 120
o < st o = < et
S B g < & g g SPH-1 BRI S HHfE(om)
1 2016/01 e[ FESTE 2 2016/01 HE
12 T T T T T T T T T 1 T T T T
0T e BRI S RETSPH-1  —— IR EIRIEERTSPNIG EiRat BRMBTRE SPH -1 EEAL
o 8 | T =
w6 |
LI \ A \\
N EENENAS |
€ ‘MMJ—%_ ° A ot o
E 0 240 — B 4 s
& 2 T il T V| T
B4 | [ [ | | [ | | | | [ [ [
o g S g S g g g ] g S s 8 8 8 8 8 8 8 8 8 8 8 ]
I S B8 & ) S ) & ] S ° & N © o o & o S © I © S ©
t — — — — o~ ~N — — o o — - - < < - - [te} 0 -~ bR © ©
> 5 8§ § 5 5 &§ & 5 5 g & &§ = = & §&§ =& <& & & =& =
3 2016/01/21~1/23 4 2016/01/23~1/26

BELHE DAEET P — I XD RMBETROLERIT  FOKBFJERE: (2015 - AAAS) 35 2 5 4E, P269

© 2016 (Nfh) HAREZKFZ -40-



FokIKE#E 3675 (2016) TSSN 0918-1474

29

RERXT 4 A FAA =2 —(2HE T HEFREKBFOREFTMRET 5B
OMHEEZ |, RERERR !, AALRZK?
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HEfA L, SRt 7 R 253 2 P 0 PRSI NEAG & 7 S e, o
ER5. WETAMELL->TRFRYOREB NS SPE £ — )
LR Ui, $ililiE s — ol LR F o Lo o, gy 0]
EF ORI 1 T, Mo FER IR NTE S e, Th 5. ol e -
BT O AR & D 2Tl r Lr =B LT Y, BOR GO HA TRT L

BTS2 D EZF LTV D, Bz TR OMfiE % C ° distance from the center of lsser (mm)
ET 5 & R 1.0mm OFL - OBA, C < 4.0 mmE TIHLED
FErirn, N —E 1L, 4.0 mm < C < 6.0 mm® [l Tr, (F&/NFI S 4,
6.0 mm < CCEMIRI L7220, IELL B SN DMERIT 23 L7 5.
Lo CEBEOERrORL T2 ED X 9 7ot T/ Nl S A DD imBEERIICEH AT 5 Z E N TE 5.
3. FERLEBE
PRr D EORBOGANGEZ N ET DL, PRILEOHEESHNPFHRETE, ZNEX 1 OF ¥ —

R W TEDEEr, T OBES 255 Z LN TE D, EBROBR TSNS EEXBNDHD
WEr, TH D, TNEK 2R LTz, ERNEIETT - 72 BARAY 22k 5 C 0 Marshall-Palmer 45 4fi 2 F] f L 7=
BEEE 53 AT (real) C, ASHRAS BHH S 2 BEEE S5 A (effective), — MBHARAVRI TR T L O S DR
(effective/real) T 5. RIIRD L D12, /NSRRI - DEN 2 < RE KA OB D70 < FHAI S DS &
R, FOEBNRFMNATRETH D 2 L bho T, X 3 13E R ET & o —SPN-96 THEAI S
T—HITHD. X2 ORBITFEBRITIEK I DL H /D, THUTEBEORE TILY — b DOEZRLT-
DT HRELEEZRTHOTHDHEBEZOND. WITHIE AW EA21T 5 Z & T, 3Hll% Ok 1
OAREL > TR > 7oL DRSS 2 kO 5 Z LN AIRE CTH 5 & b 5.

1 % FALEC X o Tl/hGE
fili & 4L DR PR DAL

10000 12 10000 T
+ SPN96RITE B3
2 1000 “\-\ ''''' =] : -
" o o‘sf:g ;’; - ‘
g 06 % &
'] £ g
o ° = {
04 g 40 v
i 0.2 : J
0.0001 § ’
0.00001 ] 1 0 01
0.00 1.00 2.00 3.00 4.00 5.00 6.00 o 1 2 3 4 5 6 7 8
radius(mm) HFEEmm)
2 BRSNS 3 SPN-96 TOHIERE H(2016/01/23)
4. &%

WTE S TR A 13/ S TR F D3 % < RE TR DRV 72 IE LW IR 9720,
V= FPOREBRBE TRELER LG F R ED X DIl SN o 02 it 20BN H 5.
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EAREKIERI DHESMICET S0

OZBRHA !, REABER', ARETME, PIHHA, AR
1 REEATRFARPR PR FME TS 2 SR AR sepr Sk Sepfset o & —

1. [FL&HIC

BE/K DRI AT OWFFEIERIIZ B3 2 © D1 Marshall and Palmer(1948)., 257 1ZB89°% & 1% Gunn and Marshall(1
958). Scott(1982)Z L5 & D72 E3d 573, BIITERLKGIRDUZ L o> TR D, ZDTOAMIETIE, Kl
TOREBITITT DE R & b bAILORIE 0 & ROFEIKTREECREAK N Z — 70 8 DKRR G & DEROfFHT %
1790 Z 2 CIHMEEURED DRIROA & 3RD, FEHHIRIRZATNE i & & DAV OE O & [EKGR
& & OFERZ T LT R 2~

2. MERM

RS ST EE =2~ Cari TGN Z—I;’ = Noe P CEEIND, T T, DITRIFEE, Z—g’&i number size distribution(m” * m
N No & MIZNZNEIT LEE TABIE TR ChH D, £z, B ET DRFERED & ZORPHSDD

M CERST 5 Z & EEORIANOEEIRE Z KD D Z LN TE 5, AR T, BEROKRE SickS<
728 Scott(1982) % ZE 12 LT D,

3. &

EHEALEETRE 2 O HEVBIRICE R . 2004 K D)) X2 TSz, H#iE 16em, A 20em, 7 & 12em
OBRIZERNZHE T L CE BB 7 oI i sz L XA R D, T DT %2 CCD AT T
2 6—2@@&%%2&%%? . L. SHONIC | AR, 4 CTF — X BRELT S, (HEHT — % OB A BRI,
2012 4E75 201450 1 HD 3 » A Th D, EHT—X1X, CCD A A 712 X » TEM S - ERR KR -7
— & K O RS TR ORKIRE T —4 . PARSIVEL O KAME5T— & 2 L=,

4. fRWAE

BT E > RIS AT % 3K 6D D RIS D— e R T 5 2 & TIREBEO— G 5ns, 20
B B EEROEEIRE DT — Z 1T L TR/ N FEEATV, /RXT A= NN ERD D, ZbORDT
IRT A =B AW TRIKIREE & OBMRZfRNT, B533 5, ZOMEEZITIZ, FEOHROE NI L DKL
22— LI(L, T3 R), VX(FERAR)., DMAIZM), SY(IRSKUE)D 4 FEEEIZ /088 LT 2170, Bk S H
— LV DIEWDRIRESANC G 2 DB MR D, T I T » TRIHRRA E 2B [E L lmm LU T R UM%
BT — 2 O EEESOBPMEEL 10{HLL T OT — X ZH0 Rz, £/, U TUIXFVORWT — X OMEHT 2
7ol Bl AR ER & U T REOBLIMERL O BHEE /347 CREEEAS 11 fHEL LD B2 DR L EAT 5%D
A L=,

5. &R
12 1091 oNg=8. su.ow?oqss»ﬁ = 4000 | \ =401 sz.vso!w(ssm . 12 6o 98 =8 1240192576 4 ‘(SGNS .
T No=5.0x10(Scot) e ) 3m2880p 0 (Scott) = — NS0 sonias) - = 4000 150645126, 160(0S) — =
3 E
« I |}
il & 3000 <T’E
3 E B
%0l <2000 | Z
(=] , (=]
< 4l 1000 | 28l | Ao00fatEetoesan
o o5 1 15 2 95 ‘ : 15 2
pi(mm/10min) pi(mm/10min) pi(mm/5min) pi(mm/5min)
1 BKGRE & No R U ) DBSRCEHRATAZ. BEfR-Scott(1982)) 2. BBKGRE L NOR U A DBREGERER. BiRHON)

T ZCIEBEAREE & X T A —Z DEHRIZONWT DL RT, B 1EEH OFTHRER TH D, Noo LT Seott(1
982) & Bip DR L oot T, 213H NOITHER CTH D, FRITEL T, NolIREAKRENKE <
RBIZONTHML, MIIE—E & 2577, HHIUTEE LT, Nyl ZBAGREN K E < 25120 T L,
MIUTIEEERoT, TNHOFRERND, Nyl L TER EHONTRARDEEZ/RT Z LN Do T-,
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ERERLEICL SRERFRAREICSIT S
CCD H A S DEZIRGHEEDZE L\(\A:é,,‘llmliﬁ'é’\ =g
OARTT LG 1« FYHERT - MEA TR 2 (BRI - ok, 28 L)

FL®HIZ

BRI ORIEE « ¥ THES AN IEMEICOND & TR TORBEOREC, Rk « % FEEEORL
’féfg'?”‘r@?ﬁmfﬁ%fﬁb\f FEREC L — X — N REEFHET 5 2 LA AHETH D (Ishizaka et
al. (2013)), KA - HE4 (1988) 12 XKV BHFE SN BEThi - ORiLR - ¥ N O BB FEE, %
ThORBESR T OG22 b DT, HilRD CCD 1 AT &8V 202 LD F RO AR L%
DFEZFIZ, CCD I AT ar OMRED A FIZEWALFL O &l E OMRE D h) &2 X 5 mil
BN 5, B SKSRMRRATIFZE AT ToKBA SF2E 1 o 7 — TRl STV B, T OIRERMD—>T
HY ., CCD I A TGO DR FIZ%F LT, il CR—h OB (vyF ) 1TV,
[fl— & SNTeB R DOERE S M OB B FERE S BGIEHEE N O THRELZHET S (HEA S (2004)),
Al ZOEEBEOEHFOD, ERELELD T L — AVM%®CCDﬁx7%mmt%%%%AL\%
ST &SR C O [RIRFBL 2 5 7z, AR CTlE, RIRFBLIANC B 1T 2 ER R OEWIZOWTHRITT 5 &
EBIT, ZOFIEICBT 2 EBEUSHEE &R O % TEEFORMIEROBARIC OV TERT 5,

BRENFHRALEOME (REXBLHFED

==
B

Ny FE| 10!
59958

&
XY FH 1o
5029

107

CCD A ASDEL) 2 [H CCD # CCD
A Eb\*%wﬁﬁ%‘f@iﬂﬁ“é ST Wi Sony A aanta
EE*J%@J%%E|<Qﬁ'ﬁﬁﬁ%’@@%@%”ﬂﬁb 2 BRI Ao A —L—2 | 7l v
Tﬁﬂiéﬂf_ﬁ%ﬁ/«ﬁ(k@ﬁﬁ‘éﬁ@ﬁ)%% i N oo L% NTSC GbE
FEZfir+ 260 TH L, BT OFEMICONT  [mmie o\ 640 X 240 640X 480
X, HEA S (2004) IZEEL W2 Z 2 CEEIET 5, TR A5 2 (H z) 60 125
S CHWEHIED CCD # A T OMAMARITE 1 EzEm» s | AT 0.25mm | KCF 0.25mm
DEFYThD, BRZERIZ, I ATORGMALE &&5\%% S0 0.5mm | $AE 0.25mm
TEOTFAICHRTONTEZAY v MENORED koY sUR%) 3600 7500
H16cm XW12em XD20cm TH 5, AAl, 216D Hﬂ ElEIEE
2HBDOHAZIE, W UBREEZ LA L TV, # 1 ALERIZFZ CCD B A 7 0 HAKE
ﬁiﬂ“ﬁ% (1)(:2;571271105_14:10 (mis) 14:05 - 14:10
® 2 13, QT EEQBEOMAROBMEITEH —  ommmerisem |, e
%o mOIE, BUIAR LTEREZ O 5 3 ORifR « T 5. #CCD |8 s JBCCh ‘03-§
AR ORI T OB B R 2 WAL KR BRI, < o BE R oo | T
B T b1 Y ORI TR A RT, F—2 0% fa
TRERIIFE TE ~ B LTS, KTt zR S0 S | L
BT, 1 BifgH 7 0 I S kT RE iy | o o g
HE. ZOFITIEEN T 1.3 BRE, BTIX 1.8 s S
FRJE LB CCD IC iéﬁ%@%%éﬁﬁﬂmib%ﬁ o 0160125 size
<o TN, LR D i T2 R0 5 R
DTN (oo PR B L B COD it = e I T mel”
N N 54 # 108 3
IH CCD (2T, EF T 10.6 %, BT 1252 L 72 bz i .

S>THY, HilieEGEEHEDL (2.08F%) LLED
M ERNR Oz, 2L, EEREBSHEENEL RoT
L X Y ., EEEGE TR T OBEIERENE < 7
LT Ny TS ORIEREE- I & T, ¢ - B .
B RREDEIC R o T2 D E B LTV Db DL E 0 sg;éoam > ;%Jéo&ﬁ
> e NS a3

;?“5 #i CCD 70 A 71 L DRODTIREE * W T oot o Ui bigs - 46 THIE A 15 OB,

E@E&’fﬁ‘ﬁ)ﬂ & 73?’)7171&) Tﬁ i IS¢7J<§§ (1)%*&{#%%}#0)&~2\ (2)23@/7 =,

FES0 L — & — B RE OHEE KT DB OV T D

Fall speed
Fall speed

Particle Number Density

2tg 4= = g (&% k]
B 617 9. 2721, BEEDL mm TR FHREORE 1) Ishizaka, M., et al. (2013): JMSJ, 91, 747-762.
WEIZAILARLND~YyF U T =T —ORLEML T 2) FHARHE 5, HEA i (1989): 1T WHLBTE 2 2 %
WDz, TAAY ZALDRE b BEEEZ D, #D,J71-D, 9, 1861-1863.

3) AL fh (2004) : EOK, 66, 637-646.
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E AR K ERR L BRBTOS I DI=H O LB MZETS

it E

O WiFsets BEERD, TR ETRBD. BILZERER 5 5FRIT)

1. IICHIC

B EE S QO DK ERHT L 2 AR K EREEIZ I, MEEESED B D, MEEEROFERDOOE D
T, BUC K DMK TH D, BLIEA (2003, LIERMEIL 03) (245 L, SAGYTORKENEICHH ST
2 BBRT & 0 IR AR ERT 72 LR O~ AR EF O TN T ARSI L, BUEIKE < bz ot
TREL AR, JBEE 2ms! TENEI 2 E], 4 FHITH D Z EDRESILTND, ERFKEICAHEEESER H D
T LIFHRR %%255 (WMO) THURIMN DR SITERY | MEEZEROME, KUEXIC L 2 ZER OE VEE
SN T D201, VA T B R B A I E T 5 ERRE K E RS i 5258 (Solid Precipitation
InterComparison Expemment SPICE) 7'u¥ =7 F23 2012 0 BATOIV TN D, KBRS KB
SWF7etE & —1F, 2014 FITHIS IR BT O BT T LR ST R o 2 — AL SEHLE. (37°06'56N,
138°1623’E, 10m ASL) (DMK EF%3%E L, SPICE 7Y =7 MIBIL T\, AFTIE, BT
G )V AN iy P S AN
2. B

SPICE 7' ¥’ h T4, Double Fence Intercomparison Reference (DFIR) &9 \AHED 2 EOBLEI
NICEREADB KB ARSIV AT 2B & T5 2 LR S T D, Bl Rl #1103
AMEH L7z DFIR (2 Geonor HERFE/KEFTZFHEL TWD, TOMOBKEZFE LT, Ml 03 Tt Sz
JEERT 72 L TR KA~ AR K BEFFRT-8), JAERIT & Y difizk

R~ APk ES (RT4WS. WS T Wind Shield Olg) dfth s - Al T>=0°C N T<0°C
1. AT 5 Y RT3 (U4, RT-3WS) . EE&IT72 L RT4 (UIi. 10 43201372014 i

RT4), HAABEARERT Gk, Tamura), 5T 0 A Ke 0.8 ~ -
A—4—"T % Laser Precipitation Monitor (LPM) Z&%& L C g:i ] I
W5, 72131 piEE T —4#r— (CR1000) |ZFidkSi _02 - L

TW%, B, 2014451 A 17 A5 4 A 15 AE T, 2014 4F E?g - o

11 H 17 B2 5 20154FE5 A 12 HE T, 20156411 H 12 H) B .o lo 2014/15

2016 42 4 7 £ T 3 AZ5Hi Li=, fMHTiciE, SPICE 7= o 108
7 ho7m b Ut~ T2 Quality Control (QC) %56 L7=7 § g:i
— X Z Wz, E: 0.2 4
3. fERETRER £ 0.0-
DFIR M® Geonor Z 3t L LI ADRMKREOmitRs O 15 Ie o8
X 11, BHED 3 A 31 A £ CORBRKEDLE 058 -
BUABARIASEF L OB OKIROIEAIZ T ORL TS, 4 gi ]

TOMKRZCHIHAI DS = | BRI M- TOBEE .
2 BIDKIRDNADEA TRV N SN2 & mERT &5 0 (35 0.0

BRI 7 LICHAS TRV LRE N T LD, R T, e 22z 52
BEKA 2 MO & BUROBR, filifess & 279 PR . e

AR ELRTTETHD, X1, %ﬂ%‘é@%ﬁzﬁl I/ 3 A 31 HE
TODFIR A Geonor & F DDk &=t
BHEE - AWFZEO—ERIE, PSR }:Eﬁﬁﬂé’l‘%@ CEWFZE TERRE  oOfFEBKEO K, 201415 £F O

IRODE: L FEFEOFHANC B DA%E) (2L viTnWE L, RT4WS &, EHEHEDMEV O TR T
SEEITR - BRILZRERIEA (2003) :%ﬁk, 65, 303-316. D
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E—y—ftERIdZFDODBKEFDENEEL : AIBREZRHVEEREANTE
Oldighar A - “hEA R - 2iI Bk
(LB KBRS K, 2 EMER)

1. [FUBIC
T, QBT TlRIRK KB KEFRT-4E) MM SRR FE K EFHRT-3) AN D ESHANES(HA, 20
15), FEEIRBEBEE T E—F — (&R} 2HOBKEFNEIHVSNTNS, FEIZHIT 5%
FIZLDHEEGHFENIEL, wetting loss, ABEWLERKD)D AFEBOIT. EMARLAFRKEOREMEZELTE
KK ESEBRE DI W S QA BRI O E I BT 58 Th D, TOREET —42550, AT
FEHWHEBREREZT O/,
2. ERZATE
KB KL 2> & — F R BOKERBE SRR IZ D 5 F K P K BB (CES) Tld, JE D 72 W5 TRk,
RONTHEZRKBICESEDZENTED, ZOENIZ, E— 5*‘11?)%#’*””"7}<D785‘1953$TTV55
7R & 51 SR2(Tamura, 1993)2 3% i&E L CR/KEEIRFMREZ B #EHHIT &I, BEFRKMEZHWTHE
MEHOBEEEZE Lz, SRATY —72 K ES DMK Z AR, 73'7/1\'3‘6@’( ST fRRED = <
MOELRBIETHEBICI D000, FEBNERTHORDEENZNWD, BICKDHIRERDRN,
WE-T, AREBRTIIWLOAZMAN M TES, b= —ETZ/KORIHOBENFH WD,
Je D EERNITIE I L O KM OARFIELREEZONS, BETRAHICLLI2BEEEEZHKEDEME
HIE LU TIEE B KBEDOEALRERD 2,
3. #E
FERAERZRKNTIRT, ZORERL ;EEO<%/T\73\6\ FERITROIDICEEDEN T,
- WLZoffset&E B A 5E, MEARBICHB W TEER/KEEDOHHEFR, BHlICI->TeofzkDd5
ZEINTED,
« SRV JA MG 1219 £90.36 mm hour ! WLAYH D, ZHUTi 278 W /K EIZ0mmE > hEn 5,
BINZBNWT, ZoERDT TEELIT ) EFEETHD, EILTERN,

SCHR - B, 2015: ERUBEMNS HAEE 5727 AY ZBFTOHE —HEFHIBET DAY T —ZREEDiA— K&, 62, 455458,
Tamura, M., 1993: An automatic system for controlling snow on roofs. Amn. Glaciol, 18, 113-116.
BEE  EBRICBWTIIHES KREEBRITOLZAEAN, RITCETMKICY R —MZZEEU . ARUFFEIZCES K [FHF
% AR S E - BRKERNERS OB FEICRI D 2T ) . B KRBT i B B2 M & TEE R
FFWMITEED <TERKEFRPBIIL) ITKOITTVEL .

. 10-min. Precipitation Intensity
Electronic Balance SR2

80
80
1

Frequency
40
Frequency
40
SR2 (mm hour™)

0.5
%

20
20

' . ) “Hl

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0

0.0

0.0 0.5 1.0 15

10-min. Precipitation Intensit hour™! 10-min. Precipitation Intensit hour™!
min. Precipitation Intensity (mm hour™") min. Precipitation Intensity (mm hour™") Electronic Balance (mm hour")

(7£) - RAE & (1) SR2 D 10 5 [ /K 58 BE B RE 53 A7 S OF (F) 38 oD AT (4]
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B HF{EH T I KRFE % & 7= 59 Cold-Air Damming
REBG L R 2 EHOR2 e 28
1 BHBIEEIEA 2 WIERTAEDRSERERE 31 RS SCITT

1. I oic

2014 4 2 H 14 H~15 H O HIRRIEORETIE. B
F{E T 2 Ol ICREE e KRS 2 b 12 6 U, & B CRierl
EOEZ TR Lz, FFICLBLR T 1.5~2 {520 EofdE
EVEEZTE LY (FIF 114dem (2N E TORHE 49em) |
[ 148ecm (89em) ), #H ORI FHIREKITEIZ L HBEEIT
12 BRI TH DN, S RIS 23 K e Rkee L
7o Z &, FURTT 28 BERE, T OWET 29 RERTHEi RS A
BIL 7=, 24 BRRILL FIC K SEEIOBSE O%IL, i
IRKIEBSERFC A DD BT ORI E L <R L TWDR,
FATT D AT O BT (3 r SR DS FUM B T ISLE L C
WD BB TIEE - T, JRA-B5 BT T — 4% % AW T
WwElY - RRIGERLG O OFE S Cold-Air Damming
EIFEN BN RESTFE L TCVWAZ W LN E R

>,

2. K[EMWL L BBIE - RRIERE O/

AHEIOREZ b7 b LI HEEE I 18 BRSO
M7 CIAE L, AN omiHE a2 s L bl L, 15
H OFATHICBIBR 2 30 T o 72, JTfE~ S 7
Tl 14 HREFNSEAKRNEE D . KIROED - 7= F{EH
FTIEBEL 272 BEIX 14 B I E > 7208,
MR RERN B ICRET L 14 A& D 15 HFRNC
T TTIEFORRE D | B & A Tl & 2r o7z,

X 1S v — 27 BRI 15 B 3 FE (H AR %k
RE LT % AT OFE R Td %, 800hPa 2kl
1% 54 FERE AT IZAGHEE T IV T, i aE LA
Tl L CRERIEMEIEER 2 LRV Fetk i dbvtiE L CRBITR(E
HFIZEIE L TV 5, %E DI L Ti% 950hPa~
1000hPa O K5t FE % @il L%z, BHBE—EFO
I FEOZRUZED EiF 5 X512 LT, 800hPa O FEEIC
FELTEY ., K& Tgkg UL EO A2 FF - Tz,

AN FI7UE 0D O @K EAE BRI E D M T 0 D
OWAIE 14 B RFORERCREICHRE T (KI%) . Z ORf
JLCIINFE T ITALE L W ARSIE D & AL 37 (2 fE O
LIKERT T 7 AOWLHE D i~ FIEHG £ TR
14 HEEMGREK (FEHTFTIERSE) 207261078
E2bhb,

14 HORKXZH5 L (1X2), AciiE~d e s <
1030 hPa # i 2 2 ERJENED H LT\, Z ORI &

2014.02.14 12Z(:

21JST) SLP (JRA-55)
ST o=

e

L CIRWERIETH Y  BHE R HEIY OWAE D L
TWesE2 o5, ZORMAARDIZLZ R FIZT 1y
XU ERIENMER L, A=Y 7RI, FEER L EN
b B U THE LTARKIEN A DAL, ZHUTEE S ZEA &
& B ITIRHEN 5 H 2> B ERE AL B ARICHIRICIE N T &
BN 5,

SLP 5 AiziE L A5 &, FAEATEOILHMNZIFIL
FbEEEHSREY L (M 2), FiUT W IEHE R
72BN X B FELRBIE D B AT EIC A D 09 < VA<
0CHI%O= I Tz TS (K 3), \Wbwwd Cold
Air Damming (CAD) D f5# % L <#E 2 TH Y GiAk,
2015, K& . £7Z2 1500m 135 E TZ OfEEN R Sz,
TRGFRREHT D5 5L 6 AR T 975 hPa, 925hPa DZ25 0t
1% 54 FERIRTICIZ NN T VT B A B ARG L
THALIT A TERJEPERE U, I m g L CRIREH
FIZHALTWD (K1), kL2 cikdb A ARy
fLoYey hOa7nEdbn, Y=y hADOFFHE
BN RPEEE g odbds v o JEH Ry & R T\ D 2
EATREEND (XH), Bailey et al. (2003, WFIZ X 5
kT CAD OV EEAIRICHMT 5 & . At O ESEN
1030hPa %z 5\ & A 7D CAD ([Z#iET 5,

1953 4ELIME, FRFC 40em UL EOREFEN B S iz
FHNE, AEEED b5 FHH D, Mo 4 FHITNTD
40cm B TR EHAH# TH 10~30cm BEDEZE N H Y |
S E AR X 12~15 RERIRRE & | A RIOFHIO 555
ETHD, Z0 4 FFF 3FHFNEL CAD OFFE A=~ LT
7228, AbHF O ERIEIEL 1020 hPa BEETH Y | TRBMRRHT
IZ X o THERIEHEIEERIC L DR AIXT - 72,

3. bz

2014 4E 2 H 14 H~15 H O RIRGIEORERIZ, FIE
5T 24 R A2 ABHA 7D Lz, HRPOBEI
IRKUE DRI Y O BEE ORI 7~ LTV 223 RO R
=3AL H A2 1030 hPa & Bz CTHZE Lo mRUE IS H A
P 2 & B 72 A IR SUE ORI CTRER 7 7
v 7 ADWHIR A L T2l EE 2 b5, ZOlF
M7 v & v FERIERARM G B L, AT o
FFARREN AR —Y 7 THRE LTI LI L > THFER
FLEIMAZEN, ALAROEKIEDOB ) %3, CAD I
kI ArEEBM LM EZBND,

A

“T125E 130E 135€ 140E 1456

1. 20144 2 A 15 H 3 FF (HAHRR)

OBEREH F2ea i s L ey K20 201442 H 14 A 21 R (H ARRH)
DFHIAE (SLP: hPa),

HRAEAT (54 BERT), 975 hPa, 925 hPa, 800
hPa %t s & L CHENT 6 FEffE DAL,

3. 2 IZ[A U, B LiEmRE
(hPa: 2, # <l (C: &
Z—) }xT* 1000 hPa DA~ kv

AR EOF e, (RERIRFSE R ESy) 12014 45 2 A 14-16 H OBIBFE T 2 by & L7 IRIRE R SEF BT 2 AFsE) OBk z2 25 COET,
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BB EIER LB RBESZED /KM
—20134 1 A 9 HDEHI—

"SI, ARHEG

2’ %‘A$@Z 2’3’

1 HHHERR 2

1 HHR RS AR AIFTERE, 20 B RSB, 3 ¢ A&k

1. IZC®IT

R A THIZ IV T, — BRI 40 emDEE %
%%%k%bk2m3$1ﬂ95®$ﬁuowf\
VY UTHNBIOBEERICL VGO NTET —
X & T, 5 Ltmwé%ﬂ?@ﬁ%@%ﬁﬂ
BNTT D,

2. FERT—% :‘:%ﬂﬁ%%ﬁ?‘cﬁ

TN . KR, BEE, JRA., R
SR LAY it\ %dﬁ%%ﬁ ¥ NCEP B X
NCAR 23 BH¥E L7=HfE€7 /v WRF (Weather
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