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Frequency Distribution and Mean of Newly Fallen Snow Density
at the Twenty-two Cities along the Coast of the Japan Sea

By
Yutaka Yamada
Nagaoka Institute of Snow and Ice Studies, NIED, STA

Nagaoka, Niigata 940 Japan

Abstract

The density of newly fallen snow was calculated from the data of newly fallen snow depth and
precipitation amount having been observed for three years at 9:00, 15:00 and 21:00 by the Japan
Meteorological Agency at twenty-two cities in Japan. This indirectly calculated density was
compared with the density measured directly on the snow board using the 24 hour data observed in
Nagaoka.

To examine the equivalence of the above two methods, tests of significance were conducted.
The hypothesis that both populations were normally distributed and that the mean density of both
groups, ranging from 0.035 to 0.135g/cm® with a snow depth larger than Scm, were the same was
accepted.

The average density increased as the latitude north decreased. Furhtermore, wherever the
latitude north exceeded 41°, or wherever the average air temperature was below —2C, the average
density was smaller than 0.06g/cm? except for inland areas. The regionality of other higher order
statistics were also investigated.

Among the three observations per day, the average density observed at 15:00 was the largest

and the smallest value appeared at 21:00.
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EOFEE, TORIEHYKELOMHEERD /G A—5 L LTEETHS. BEEHTF
DIHERDOKEREHFOFRS OMEME,PHHEE LD, BRSHIH L — 5 B0k
HEVAT LD L) GHRERFOMBEOHRIEEL 0L L 51213, FHHEOHYKE
ﬁ%?&&% ZDEEROLAFEELT, 22T HIETE, FAIALEBLT—7£ v bt

WHLFREDRSETMYREIERRT L HENEIOND. COERONTA—F L
LT%&%@%E#mw%ﬂé.it,ﬁ&a@mﬁﬁ%%%m§($%,w&)%ﬁ%%
MOE) LEKKEOREBBYHPLAY, FHIATFTLAZHET L2010 (EiE,
1990 ; Endo, 1991 ; IUH, 1989) LEEZ SR T3

Z O CHEINIEROEEE, IR THEINASKEEIBRIATLIZ, 2O
ATLTBAIEN TV LRE Ty P OFHBEOFES 2 HEL, MIMHEEHRE L CHllai
LIETHoT:. RET— IV DPOHESORSEMET 512L, FBRSOBEIFLELDS
THb.

FREOFHEL, FORS LHLYREOHEHSHBLND. EIE-MRICER (LI

=V &L T7245emX45emDIEMR) ETH SN EAT, HUKEIE, SR ETEENS
LG LESEFITNONASE LN DL, HESEETRDL IO 220 FER, YA
BOW Y FOENIL 5T, EE (Snow board method | FIE, 1984 ; #&JII, 1980 ; iff -
IR, 1984), FHEFHE (Rain gauge method © JF b, 1990 ; FERH - &M, 1989) & = DT
TRENTNIFATKRNTHZ LIZT5H. FRESHELRD A L 2OBEMMTIEEE 10
THAHY, BIZIE3HFRENUEO—FSHE GF 1, 1990) &5 I38H (81,
1989) TharZtddib,

ZOfMTIE, HERIICESHT L L THE % HAREGERE (o, 1985) D22#F D,

M EETEI L o TRD 572 6 BERG D BV IZI2BRRTLLA & v S B mRs I fE S - 72,
IR EOBEDERS AP THE, TOMOBEREE LT - SELRRE OBEGELS
TOMBIFEIZ OV TERT 5. HRHBEOFRSEEZFE L, FOMREN2#ET 5
WIS, MEEFHEI L o THlE SNBSS HEO BG4 & THES, HERNHFLEE LT
DEREICL o TR SN/MEE KB L, WEREHEOR UMM EWIRFREIZL T
ez,

2. =4ty hAE
TTEBEORES  BRKE - JETEUERET 7%, RETICIVENIh w2 F5s

HIE&ED LIEL, FMSEEOBBFEORITIIEV:. JOBREIICRINTVIH
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MEDRSOBBNL, 1HIZ3M, Thbb o, 158, 2RSS TWE, Lidts
T, RO MR 2b b SHOBEFEIZEHEA I L > TRA Y, 158 L 2180 B
TIZ6HEMTH Y, IROBITIIIZEMTHL. 2 THIT L 20K BHroME %
K12, ARBAFRBEFZOREE - MEZR2ICRLE. F— 7 OB SLMIE
1983/847> 5 1985/86 % T 3 A HIM TS 5.

M1 AAREDVOR20FFBHMONE. HMHOERBET(O)E2RT 1 TH5VE2FOT VT 7
Ny PEEOBRHROLHLEBHAOERILE TH Y, ZORFIHNET HENHIEE2 PIORE
NT5. 72, NAGAOKA(@) !, AREHE RO L - 20HEORBIZH -7 % 78
WS MR BB KK AT DAL E % 77T,

Fig.1 Map of the location of the twenty-two observatories (O)along the Japan Sea. One or two alphabetical
letters in this figure shows the cities where the meteorological observatories are located. Full name of these
are shown in Table 2. Nagaoka (@)is the observatory where the comparison of the rain gauge method with
the snow board method was conducted.
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METHR7222 20FEIZL ) ROSNEHREEOHMIBOLEBIRFI AT — 4 £ LT,
FEREI KB 5 JEBRRF AR+ TR S 11721983/844- B4 6 1987/884 1 0 5 MR DF TR R DR

& (FEEHIIETR, 1984~ETHEIZD, 1988) &MAEDF—¥ v, ZoOFHl7T
— ¥ TlE, FRESOERSHL BB STV,

WEREFCEE S M-S KEWIE, ERREKOHYLKEWs L HOHYKEWOME
BEtr, LzAoT, MBEET— ¥ 0OHETORELROLIZE, WhHEWsEZLEHhD
HETHEL2THER S, MERFHETE, 40k s, ThoxGMTLA85F
BB WOT, BntHaCE, ROFE 0912 g/cmd 5\ IIKOEE 1 g/em el 2 57
E%H‘J?Zd‘lﬂ'?ﬁ‘iﬂﬂ%\_tﬁ%é. FHThVIEEDL, SRETEONARE B L Tk
CREREDELNE. ZITHE, RETHERS LI, HREETIHFREORS L HEH
BERETEIEIZLD, AFNSCWETELLETHRIZIEICL.

WEE TV DT EE AR T S HEICE, BAMERTEY (Simple arithmetic mean) ¢ 1 &
E ST E R (Depth weighted arithmetic mean) ¢ 2 £ 2% 5 (L, 1990). ¥ SHEFM
T, EEICLY, BHEETOBRBAKBWE COBOREFRSRLOLICELY, &
CTCik, 3ETEMOBAMECHEDTHA MBI L - RICET S, SEOBRSORTT
I ERTE O BMER T & v,

T OB KB ORI RL LIRS OHMEEOR TH L. WERFOWMRFEORE
REE L VHYKEOR/NGFAE)ME 05mmi, SWETOMIETSAEME IlmmE b b
INEW, LA LRDS, MAECELRES O EEITEOBLEOREX DD, Z0
AR, FREOFESICEEBILTRE RS, BiZ, d LAHT— 7HIZHBSORED
INEWT—FREHETNTwE L, T LLAVERBITORIFENE— FddWIZERS
FOPNE — 747, F 280058 /cne, 0.10g/cni?e EIZHNLD.

ZoEERRY, REMToE—-FEBREL, FLTURERY F— 5 2E8FIAT 5700
2, ZOMEFMLTCHEESOES 5emll EOERET— ¥ /., ZOEE, BEORS
2L DHAFEEILI0RL T CH Y, £/, 2O 5eme v ) EEORBEIEIWsEWD SRR
T A0 HAREEMNTH L.

3. MEBESHAC & » THES WA FERSBEOHTROEEM
LCHIOLNTWE L)z, BERAOHECHERFEHAVA L X(2id, ZoEHUZEDH

PS, TOMLOBE D0, HE cib%c%ﬁ%ﬁ¢ﬁﬂﬂﬁfﬁ<&é LR
Lt} 5 187% & %\ (Gray and Male, 1985). ZOETIE, WEESHI L » THIE S W - FHESE

HEEE37 25 |, #RE138° 53 , BEY7m.
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WHORELEEEEBRET L, £ L THESHEO BT T BT+ 4 20128 Y) 2 AL
BERET 5. BITONSE L7 — 513, BEHM0.035~0.135g/cm' D7 =% ThH A, #
FERIFH O TR %0035 g/em3 & L 72¥ i, BRETIE, 7— 7 ORI 120.035g/cm’
DT OBENBRM SN LD otz TH 5.

221, B0 2 o0KFEICE VERL, FHE LAHFRSEEOMMERS A (Lot
FERET, AORFHERINE) RLA. H2H0SE0LDITRLIPROEE, T
W ETHR S W BEOBIEY S, ERMM2RE L THRONHR S EEIHTH
A, EE, EAOROTHMERE LTy P SR BEANEREERTH Y, Lido
THEDSHIERTHLESALS (M3).

LALaD S, ZO2ROEMREFMICEETS L, MEIHTICEATEINDE OO0,
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Fig. 2 Relative frequency distribution of new snow density measured by the two observation methods. Middle bar
in the figure is the expected frequency that is calculated from the frequency of newly fallen snow density
measured on snow board assuming Gaussian distribution.
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Fig. 3 Plots of cumulative relative frequency on normal curve graph paper. Mark O shows the data of rain gauge
and mark @ shows that of snow board.

HEXNIHAHREOTNTOBENERLIIRENTWS, SHETIE, HERTE . 1
LIEEMETY L 2 LIHEEE LY. L2 LEAS, MEEhEICLE NG 2 20Tl
FESICERY, EHICEREOTHEL D H/AS V. Z0ECIZHEEFOHIEEI SR
IZEAURS WAL IZIEN L LBV, TO200BHGTOb o & bR o s FIFELT
£— FMODT& 4. MEEHF— 7 DOE— FOKRE 2006g/em’l, EMDT—F¥DE—F
0.09g/cm® (7 5 A 1 008<HE=Z009) D357 D2THhA. ZOHEMS T-MTETOMIE
EOESICLLZLDTHD. EFE (skewness)SKiZ & L IZIETH Y, L7zd> TERGANIIIE
A CEESAE B L TE— 2D EIR>Twh. LT, MEBFOGMAERD MBS
TH DI RE (kurtosis) KUAT 3 & DS VWAL THS.
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=1 2OOHEC L HZHREFEOFKTROILE. R TREE S EBRT 80T T O R S BEFHC
L4, ZREOEEIE, ND: F— 4%, MOD: E— F (0.1 glemF12 7 7 2401 L 7= ERR{ED
FRIoRshTwa), pl ) BMTHEE, STD  EiEE=E, p2 ! REIWEFHFEE, SK:
EEE, KU: %,

Table 1 Comparison of newly fallen snow density statisitics by two methods in Nagaoka. ND : Number of data,
MOD : Mode, u 1: simple arithmetic mean, STD : Standard deviation, y 2 : depth weighted mean, SK :
Skewness, KU : Kurtosis.

Method ND MOD ©wl STD w2 SK KU
g/cm3 g/cm3  g/cmd3  g/emd  x10°*

Snow board 229 0.09 0.083 0.022 0.082 5.1 2.3
Rain gauge 221 0.06 0.079 0.024 0.074 5.4 2.0

2OOHEOFESEMERET 72012, ThbHOFEIL e s W EROERTA I,
EHICERTEHERISZE LW EWIERELT, MetRELRITo72. b LiBidh /-
Feidh BMEF L D d/h S80S, ZFOERIAREESK, KHTENShs, BRSO
HEOR BT EEMRER, 77 AR0OEROERSA (HM2) #HY, AEKE
005TX? (4 %) BEILI>Tro7z. I, ERSHICBT S 2 00FHHED LB
AT AEEMMRED F72% 1 POND, 4 1% 5 IZSTD% BV THEAKHENOITIT- 72
(Kreizig, 1967). RIEDREDKRIL, ZHEIIOWTIE, F44TH Y, WEREHEIZOW
TIRE=1171Th -7z (EbL05ELBHET TRe=1407TH5). €L THEDOHRITL
NEFNF=212-Fe=233TH o 7.

INODEEBERS, TNTOLBTEF<ETHAZ LAY, WEDRZEIATEDN
ATADVFELBWT A5, COFER, MEORERIZERMZ 2L, MEDOF IV —
TD, FREEOHES 5embl ETHEEHFH0.035250.135g/cmi @ T EEIIE L v SRR
PRARL 72, %, FEGMOERE#0.145g/cnZF R L EICHLIF B I21E, £ EAKHEQ0ST
&, TRTOMGERIEEH SR IS OREHENREN S, LAROFHETORS - HEH
B e FEAMETIE, 2 o00BlEEIRFESTH S LT L.

4. & R
B TR L NokGRISTE, HRBRRERO[KBENFOT— 555, BAEOHER

EEAER L THREOES Sembh b, F L CHEHFIEEN & %2 720 | H I #FH0.0157:
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50135 g/emd®EFCTHOTF— ¥ 2T EBUL L2, Tz, FHBERISRE L WHEEREOTFY
EDZED L O /NS WEMERTE TRHE L.

4.1 HEESBEOHKSTEOHIRISE

FHSBESAORBEEMS &0 X (BT L0, EHSH & FHHEICNR T, SHER
=, FEZLTRED 320 L WEROEAMIEL E— A ¥ ME (Snedecor, 1956) 2L -
TR L.

ROFMEOFREFEDOEYSA LR L-MetEEL, M4 -1, M4-246002K2
ICENFIRLE. &b, BHOERMM MoK E LTURLADE, mHEIZBT 25E
EBREOMEII RS HAGNE 2 2T TTHETH L6 THE. ZhbEOREFR
TiE, FFESOES 5embl LT, 00152°50.135 g/cm?OFEHEFDOTET—F 570y b &
NWEDPEtESNTWS., L L, RZHOERSAD 7 7 A% 6N R/AMEMIN & & KfE
MAXiZ, £TOFEHBICDb>Twh, B, X207y ENDIX, 3LPHD1IHS3
RIOEEAFDOREEEHERL TV 5,

RIEOMRTIE, WERFHEOHAMEN Py 1 LIRSTWET 4 2 LIZEPIIRE-T
WizAS, R2ICIENIEL OFHEOEINS Ve 17275 K2 OAVGHIITRL, 7245
DiFoREsIc7oy FLTHA. &8, ZOMZEIZBIT 2 HMENEYE, 1ERSEHRO T
— &P HROIFESHERY (b, 1990) & BOBNETT, BRHHIRL L, 31T
SELdorz W4 — 2Tk, SEEBT O ERS DS, JLOBIETA & R O BIRIET~ 2
5T, EdbBiEhrs Fick, BRERTWE. Lzdi->T, —FEDOEROHEN (WK)
ARAGRICAIE L, —FTORMOEBRMHD 2 HlERIUEL WA LIk D,

M5izk 5 &, FHBEIEEIME 2B TENLTWS, RAFYFRE IXEL
HoEH (B 23h, ROTHEEIEFOER (AM) ZHhTeS, BEM1° %
B2 7EZh (FHEUL) TRREOHET O EYBREIILEN/ NS, (&2, 006 g/om’
F). LaLads, EEHIY L HEVEORET L EEL0.06 g/om® L ) /NS WERRIET
A 2H 5 (ILF(Y), BEF(NA), @IL(TA) & 5 NIER (HD). Zh o OXGRBIHIETIE T
NTHEOEVWEECZMIZME LTS (F2).

FEHTELRBEOBG (H6) 1, Rild— 2 CULT OB TIEEHTEA0.06
g/l T THhAILEERLTWD, 5 &K 6 4 5 HFEEHEOMBEFE X T (S hHEFR)
LEETHIBERLERFNLRERTHLANRIEKT LTS L) ThH A,
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Frequency distribution of newly
fallen snow density at Takada(TK)
near Nagaoka in Hokuriku district.
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The relative frequency distribution of newly fallen snow density at twenty-two cities. Unit and scale
of the abscissa and the ordinate in this figure are the same as Fig.4-1.
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*2 Bl % ERERE - BELZO TN ABESHEEORE=E (ND ! 7= 58, MIN: &/h
W, MAX | mERE, AVG :FHTE, STD | %, SK . EE, KU %X#E, MOD:
£—F)

Table2 The name and location of twenty-two cities and the statistics of newly fallen snow density. Analyzed
period was three winter seasons from 1983/84 to 1985/86. Station name together with statistics are
tabulated in this table (LONG.N: Longitude north, LAT.E: Latitude east, ALT : Altitude, ND : Number
of data, MIN : Minimum density, MAX : Maximum density, AVG : Average density, STD : Standard
deviation, SK : Skewness, KU : Kurtosis, and MOD:Mode) .

STATION LONG.E LAT. N HEIGHT ND  MIN MAX AVG STD SK KU MoD

A | g/en® glem® g/em® g/em® X107* g/cm®
WK WAKKANAI 45 25 141 41 2.8 64 0.006 0.170 0.058 0.028 8.4 3.0 0.058
R RUMCOI 43 57 141 38 23.6 116 0.010 0.150 0.047 0.021 14.0 5.7 0.031
S SAPPORO 43 038 141 20 17.2 110 0.020 0.144 0.061 0.022 5. 8 2.5 0.050
0 OBIHIRO 42 55 143 13 38.4 40 0.008 0.106 0.059 0.022 2.3 2.4 0.069
ST SUTTU 42 47 140 14 15.7 57 0.007 0.160 0.045 0.018 4.1 2.3 0.035
HA HAKODATE 41 49 140 45 83.2 71 0.010 0.160 0.048 0.020 14.0 5.7 0.040
AM  AOMORI 40 49 140 47 2.7 258 0.010 0.280 0.043 0.017 12.0 4.9 0.040
AK AKITA 38 43 140 46 9.4 58 0.010 1.143 0.066 0.027 5.2 2.6 0.051
SK  SAKATA 38 54 139 51 3.1 46 0.031 0.190 0.071 0.025 6.8 2.9 0.078
Y  YAMAGATA 38 15 140 21 152.5 43 0.003 0.190  0.052 0.023 8.8 3.7 0.048
NI NIIGATA 387 55 139 03 1.9 65 0.011 0.207 0.074 0.026 2.5 2.2 0.059
W) WAJIMA 37 23 136 54 5.2 74 0.021 0.300 0.073 0.024 5.3 3.1 0.070
TK TAKADA 37 06 138 15 12.9 231 0.015 0.350 0.064 0.023 4.6 3.2 0.061
TY TOYAMA 36 42 137 12 8.6 156 0.025 0.310 0.063 0.022 9.3 3.6 0.055
NA NAGANO 36 40 138 12 418.2 43 0.008 0.317 0.048 0.019 10.0 4.0 0.040
K KANAZAWA 36 33 136 39 26.1 104 0.017 0.310 0.069 0.02% 2.7 2.5 0.058
TA TAKAYAMA 36 09 137 15 560.1 64 0.020 0.330 0.056 0.021 10.0 4.5 0.050
F FUKUI 36 03 136 14 8.8 102 0.081 0.330 0.082 0.025 -0.33 2.1 0.098
TR TURUGA 35 39 136 04 1.6 68 0.002 0.332 0.073 0.029 -0.70 2.8 0.071
TT TOTTORI 35 29 134 14 7.1 79 0.020 0.230 0.073 0.026 0.063 2.4 0.075
M MATUE 35 27 133 04 16.9 29 0.042 0.210 0.077 0.023 6.1 2.7 0.070
HI HIKONE 85 16 136 15 487.3 55 0.023 0.175 0.061 0.026 8.4 3.2 0.050
Mean 87.6 0.016 0.277 0.062 0.028 6.3 3.8 0.057

B 7T L R L OREASTREN TV A, REKUIGIEHS A & i L7280
MOBMEERLTVDS |

KU> 3 : ZBGmOBEE—F,
KU= 3 : IEB50,
KU< 3 ERG A D#lVE— F.
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REIL, 72721 00N THEERST) 2T, FHREIEATLEENLTWS
(B7). ZHATEHFEDONSVHNOFRETEOEL AL, TR ML VEL, P
BEOHLFEORGZ FACERLTWAI LE2ERLTWA, TORBREEL ORESE
ExEb¥LE, LDdDHWIENECESHIE T, BEOERSMNE—AICERSMA X
DPNE—FEL-TWVE,

BRAORE, TobbRbEVE— FIdEMEHA) THATEY, s/MEGRIFEF) THR
Twa, P L) BORVIERFOFHORL, JIZERIHTHELEEILNS
(ks (WD), BWE(TK), 2L CEI(TY)). bkl ORMIZEVEH (TK) DR AiHE
BIZE A — LIRENTWE, ZOHEMIE, fdO L) ICBIZATr =V ERTOET TR
{, BHDIEIE A EOHBESEE ORI EFROMTOHEEHEEE LML THE, 72751,
EHOBINE T — 5 BNDD 5 W IzES A EF R AR TRERLEBREVSRATHLZI LT
H5 (Ito,1985). #&H(F) LI TIE, REKUIZZERHD 2BV T3IRKETHL (B4 —2).

#2138, FESKOEMARERKUNEREHELL TWE I L LRLTWA, FESKIZFM
DI DEES L FAEFEHT AN EETH L, Thbh, EEOHETEIZIRT
FHEOEEVERL, FOIEARIEGFHREOHTNERT

SK> 0 : IEDIEFR (EHDA»SEM),
SK=0 : 2% (FEHH),
SK< 0 : BoIxtfr (ERGAH SA41E).

—AZIZ, COHMETHREDNIVEZATIIEEIINSL, TOHLHETHLH, EED
RELHEE, LEEOHEH (R) £ &l (HA), HILTOFARA) IZHLH, ETHTOILEL
HCREEDBEEIRRAS ., EEOADEY, RETETHT CTh oIckbITHE (o,
1985) O (F) L EH (TR) THizple LTRHLNL. IhbDEDED, THEESN
0827 50.73g/co’ D H DB\ EHFE DA DR THICH L DILEE 73 TH L.

4.2 ERERE% & ERAIRRROTR

1 B2 3 AOFEEFEOEMO S b, 15HHZERH S W PHBEI AT, KWT K,
QIFDBNEDIEE 2> Twb (K3). THRRE, THEELEIR-THY, SRERD
ziE~<5 &, 158 (—18T), 21 (—21T) #LTIK (—23C) DIEIZE 5.

1585 L 21RO BE X i3 5 L, 10HOFHHEIRIFOTHREL D LRIV, 15
B & 21D BRRIRIREIZ & 12 6 IEMTH A 7%, 1GERICERR SN/ 3T, S HICEb -7
IOFET L) b 04 % % {1, SiRbSWIREBIZBANTnE, 2RI L 21FD
FBEOALNEFEDNN L 2> THwEDOTHA . L LENL, NEIROERITTH 5L
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%3 O, 158F, 21BED22M M2 B 2H MBSO TFHEE (1) EFHEE (Airemp.).

Table3  Average density and air temperature at 9h, 15h and 21h. z 1 : Average density calculated by simple
arithmetic mean, Air tmep.: Average air temperature.

9h 15h 21h

u©l g/cm® 0.062 0.064 0.059
Air temp. °C ~1.13 -1.8 -2.1

EOHIE(0), AMOER (NA) &&SIL(TA) T, HIZ2IBBOWREHIHEOHEL ) bk X
Dofz E£7:, HOEEGHINTH S ILHEEDRE R), FEHBST) Lol FOFERA)T
(3 9 F L 1GRFDFEREIZITITEE LV,

O DT, BRMBELISHOLOLFE L FUE, —BRICIROTIIRELY b
MNEVITTHL, 9L ISROBIRAIE 2 kT 5 L, HHORETZ I RFOFEE S
BARIFFOTFHERL Y S WS THS, LL, T 9 BRI 158 BRI
BLy b 2Ry, BROTHEENIBOENL Y REVERE o2 Lid, KRS
OFHBIERI AT 2 EREL D SRZVI L AT LTV, SREREH, A
BT OBOBMEOFFL Y KE V., ZOZ ki, HETE, KR0S L) SEEEIE
MEBEDBEVCETLTUAZ LERIEL TV,

O BEOWRE2IBOHIEL D bRV, TOBEER 9B L IBHOBEEL ) bAS .
Ik ) EWEHIMBEPREOEZOHMBE LI BHE Lo TWEDELEZ LGNS,

4.3 BONERELAIORBR & DL

O THFESHEIC L - TEHE SN FHHE (AVGL) &, F—#Fd 5V IdEHF
D OEECTEREIC L ) EEHE S FHEE (AVG2) &%, BRICElIOS S 34
GHFIZOWVWTHEBLTAS (%4). T0k4 T, EEFNEIC L 5TFHEEAVGLE,
RO 2 OHMTIYHE 4 1 EFELT, ZOEDPLKEZEEZL-DOTHA.

RHT, FWHIEZOFEOHN 77— 7 L A—ETNOBHIETSH ), BATHIE, K20
BT (AK) I < OABEERICAE L, £ L THETIZIIE(Y) I TEWEEORESICAIE
LTvwa, BAMEHET LIS SICRETT, IWETICBRXTERENES TEE ok L
HoTwd, BllEM, T4bbfTicAVLERTWAEET— 7 DHEOES DO TIRPE
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AIRRIE AR EN TV A,

4 WEEAHEIC L A EEHEOBRGFOTHEI L LBlEREOE. RP CSTIRENIH =,
AVGIZHMEEBEL R L, M5 1 AZ0MED, BT 2 CHFORIOERERL TS,

Table4 Comparison of newly fallen snow density by two methods in the same city or the corresponding near
cities. ST : Stations, AVG: Simple arithmetic mean. Suffix 1 means staions or averages in this study and
suffix 2 means those in the past studies.

ST1 AVG1 ST2 AVG2  DEPTH INTERVAL
g/em® g/em®  cm hours
AKITA 0.066 KAZUNO 0.062 0.5 ]
YAMAGATA  0.052 SHINJO 0.076 5 24
NIIGATA 0.075 NIIGATA 0.133 1 24

¥, HBURE B TAHER (PH - BIEE1978) LHrEm (HIUR,1984) OF—%
BURMOFHEFETHY, ZOEFZOFETO6 2\ LI2REOFESHEEL Db A
2003, BNEREE KROTHEE LTHYILE A, RNERET6 RO (1989) »F
—ZZZ DO ORTERE LT L, HDIEFFELY. LizdfoT, o OfBERIGEIMS
LB OEVWEEE TS L, MEREHEL L - RHEESN - BRI E THOEHEMNT
HY, BRECIATHEEL T -HLADOELFRTES.

5. % &

ZIT, HRETSOBBEEOMTIC, KITWRECAVWAEMOFBREFEZOTR
0.035g/cn % W THIC, FREEFED FRME L T0015g/cm*E H\Va7zid, #2J11(1989) 12 &
BE, EMEIC XA 6 EREROBE TR/AEEIZ0015g/cm Th o 2L W IHRRIZL S b
DTHA. 01354 50.015¢/cm* DIEFE T b FFEOBHI IR AIRT & 5089 23 EH
BEET & e dr o 7288, METHRLERE L OLERARE, BKEETIEBEECHRL NN
EHGHA IR LIEA Z L 2L L TWA b DEER LN D,

COMLT ORI T, WERETAFREORES LEERME R LT, HRRPH - &
FROFEERETZ. UL, BHICEERFRICEITVTRAKEZWIELZITEE S
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Y, OB DES BN DT -y TREWEEZLND, LT, KHT
HINLDEBFILZEINTVS LS IR > THREFEEO MBI ZY S0 L
72hDTHA,

HMERUERGERENE TH L. LIzh >, EAMEERZFOFTIERATALAICHEIL
TN 2. AR 1, LiFdEIl BV TEEOHNE AT, R e RTh
AEUPBEEORMMAE LTESNL I LR LA £, BEODIE, ZOBRIE
FEREEr® 5 2 LA RBEZEADERICL > THLDPIILTWE, SoREERTERXOR
X, BRI, WMHEE, S, FIERTAHICKELT, BEOKEICONTHENTSZ
EERLTWA,

COHERIZL B L, TOMETHLPE L >THEDITEA LR EEMICHIILS 5.
2, BT OFREFREOTRMKEE I TERETRRORERIM L 200THY, F
ZBNERICL D FRSOBENELL 2 HE, SOMETHIC L AFERE, SICEETA
NOKESTHEABEICAKET A LIk oTW S,

LAL, #EI1(1989) 12k % &, HIFEEIZ EEORRIEETL2ZORERICL > TES
b, Fhilt, FEESNOELRRGESY, SOEHFDELSE TV B0, ERELGET
WLHOM, HEVEIRFZIZLZEEPORTWLOPRLTLOIRTIZZY. IhbFx
TORAS, FEFEFEICFTLTHEIOTHS ).

6. H I

Z O TH, WEERHEIC L AFRETEOMEIIEANT AN T, BIEPRIOR
BECIBLETHRETHHEEZERL, JOFELAVT, HRBORIERRT— 725
LT HFEILELNRT A =5 ThAFETEREDEEM A 7 — L O Mgt oM H 1
WS A AT R e

i, FRESTEEOHMERT 2 BEY - WENEELHEEICFST 505 % Lo S I
ARGEFEDPCERENICEEO R CHHSTREORE FELRRETL I LFLETH S,
LB, FREOEEFECET 2RO, JIHTHRELTH2 (LH, 199).

REICAGRLTHO PR R B RRUTOZ L5 THS ©
1) BESOEED, FRSOES LAEOEER GRS LR LY, BEREIKEDHE
FEOEWPLENE L AEEHEI T o5,

FHRETEORES 5embl |k, HF0035—0.135g/c?DEFETIE, IERERE~D 2Dl
RN & % BEBH RS A~O 70w b EFEIIRED S, LS ICFERG /T E LT
WHZEDHo7: (K2, 3). L7ohoT, MEEFHEKC LAFHEBOFE DKM
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BIRSHEEFASL AL LTI, AL, MEEENEICL 2 FYTER, FErIEHEC
LKBEELNHASL, EEREEIIAEY (E]).

2) DABRRL2BTOFRSHEEOER MMt WEEHEIC L Yk (M4-2), €0
HPERF ST L7 (R2).

3) FHTEE, BEN AL EBNT LY, MBRETHETIIASW (M5, BE) A
M), F7z, EHBEITEHREF—2CLUFTIR006g/cnt L FTH Y, SimatZh
PLETiEiRICEAIL TNy 2 (K6).

R 220 iBAE DI 4 |2 Y] 2 IR & #05h % TH 7o A L R R ok G SRR SEAT R 22 6 O
IS S THEW L CHC A FEHREKOF £ IS0 b#EE AL TS, ZOMEOREMGRE
Feffirr g B e GRESY [20mBR I B 2 TP S EH Y A 7 A ORZEIZEIT 2 b
Fel, 7avry M) —F—dhiiEt) OTFRIZELEOTY.
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