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Data on Snow Cover in Nagaoka (41)
(2018/19 winter season)

Hiroki MOTOYOSHI

*Snow and Ice Research Division,
National Research Institute for Earth Science and Disaster Resilience (NIED), Japan

himotoyoshi@bosai.go.jp

Abstract

This report describes meteorological data and snow cover observation results at the Snow and Ice Research Center
(SIRC) during the 2018/19 winter season. The daily data include the following elements: weather condition, snow
depth (HS), snow water equivalent (HSW), depth of newly fallen snow (HN), cumulative depth of newly fallen
snow (CHN), water equivalent of newly fallen snow (DNW) and density of newly fallen snow (RHO) at the
observation site. Snow pit observations of physical properties of snow cover were carried out about every week.
The elements of these observations are as follows: weather condition and air temperature, snow depth (HS), snow
temperature (T), grain shape (F), grain size (D), hardness of snow (PR), snow density (p), snow water equivalent

(HSW) and water content of snow (6).

Key words: Snow fall and snow cover observation, Snow pit observation, Nagaoka, 2018/19 Winter
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Fig. 1 Time series of the annual maximum snow depth at
the SIRC.
FEIERSIE N SRR AR R ARt

—1—



S SR 2t 4 T

kﬁ%wm?t/5 DEEET —FITDONT
&, OB LORET S L LB ﬂigﬁ'c‘:
LT R P5 T LR — AR—TTH 2
N, YELTELBZEMNTES (http.//www.bosal.

g0.jp/seppyo) .

BB, Ihe0F—F%@P L5512, HX
Rep il PR H P2 2 —DFT =5 TH
5T LEFEL, TOHRETEL2LBABITLHHOET
%.

2. GRS

%ﬁ'}ﬁﬂjbi, INFETEHREIIENET L 5 —
kD% 4B T T 5 NIZ REG NS TH -
2. PR A3 REHAIOL B
B L (Y2, ZORMEITLR 138° 53 24 37° 25'
(WP FH7) T, AR ITmTH L.

Y2 Eﬁ'}?”,ﬁ:@if% v
Fig. 2 Location of the observation site (Point A).

(A 2450)

3. B Y
3.1 kERSE

BT G, AEEHS), Mg
(HSW), FREE(HN), *é%?ﬁfééﬁf(CHN) #fr
MEQMYF (DNW), #iEEOFE (RHO) O 6
BYTHD.
32 RS g

RENT BT, BENONE - § ] 0,
HEODARELTI LT, HEORHE, HED
5 c:f’#r‘ubfcgﬁﬁf (T), E£H(F), EBFOFEX
D), ¥R (p), @ (PR), T3 5%, BIO
FEOHES (HS), fﬁ%@*?:—f\'* (HSW), D
=Ry 3ETR () O - PTEG S 7.

& 4415 2020 F 3 f

4. Pz
4.1 KEFa g

BN, THREFPLT 2BV ﬂ‘%ﬁ%ﬁi B
(1991), 7 AghvapR a8 | (1998) 12 Uiz
LT " A 9B Ichiok. FE TREICHBY
2R EE Y 30 f OFE(1964/65 ~ 1993/94 { < 7H)

,\:’?ﬁu\i/w”ﬁiﬁt/§ EIIRT LM -
1995 (" =, 1995) ICE BRI N TN D,

G HEEBIUEEEING L, TR
ERLIcbOzELEL, HRER HREDT I,
ﬁF@'ﬂ@*”Lﬂ BRUOHHEDOF R L“Jb:ﬂi,
YOG MSYT 9B ETICHAITE D2
XY OHEEMRER) ELTRDFH 5z b,
EHIHFE S ICFE L THLHIELDOMEEZT g1 9K (T
WIZB D%, FEEFREYAG bi%&)lﬂ?177~fk
FEITIFOHF, 9 ICEL->THHFELLEDDE
Ry

EERHAIIBNTRET S F 2L WTRTL
f_fié“*?¥7*‘ EX) =Y 2T T—%F WTEFTL
EEoRREY IIA L. A/ =Y 2T T7—0D
WEmZpdAET I #0263 M8 mEENTNS.
AR TR G &b’(%&)lﬂ?l77 %)
Fi7d @i 22323 _XTmm i @ TZDEE
ALk B, BREBT I TSNS Pod

mwﬁﬂﬁ*

@ 1 kgw/m? 3 1 mm O/AF |2FY T 5,

400

300
=
E
=200
m P

131
I&m 73 13
g L 2.7..2.14
¥ 100 “gie
],fTOI 321
18 T
o L2280
0 100 200 300 400

R/ =Y TZ—ICkDHEAE (mm)

Y3 X /)—H2TI—LHEETIFTADEME
R DR

Fig. 3 Relation between the snow water equivalents

Wk

measured by a snow sampler and those by the snow
weight meter.



RHiCBI2HE

¥ 0

R ERIERICK > TEFTL, ¥ OWFTET

@M%@Kﬁ%u%otﬁéw>:%ﬁmm%€
WEM0em), BENENSZZEE— L& LY
U7z, R0 NE 38R IR b2
DF g @ 6*&‘&57‘: HHEEOFRITZDT 3
EWSMSE L R R 23 205 OFf
HEEDHFTH 5.

4.2 RS B

%ﬁ'}@?’vmi, R Eﬁ'_i%"l:omﬂi Mg e i
HART w71 (2 2F9pa, 2010012, & GE
IZDOWTIE F%‘“ﬂf%ﬁv%ﬁ'ﬁ"fﬁﬂ (% %1, 1993)iC
WAL 7= %ﬁ'}iﬂ’bi, JBAE LT IREEG I g0 9%
M REDOVIHh -, Z0E ”“Tﬂ Wiz ,Lf"bv
7, @HFE B EDFN Zl [RHicBiFsM4E
P B IVRR ) (199112 ~ 1997.3) (3 | -
200) IZE R INTNWS. =7ZL, BRIZOWVWTIX
eI PER (YA 2-22 227 P UER
7w a7 )V — MODEL — 9500) 2 B L T
Oz, ZOHEOETREN EO Iz DN T,
e B %4 (2002) B K O #4(2001) 244 123 N7z
V.

RED BT, THAMEEE (T A
FINPS, 198) 2 B LN (1D, EEFOME
T DWNTIIHESE (6 H%) 2P LTnb.

oo

-

|— [a] 7\6371\

INSOHEF ITHTHET - 3 1%, (F2) 1T
L7zEBDTHS.
5. BiviE .
5.1 Bfkas-gy
BRI AR ICF Al ~ a6 T EDHEED

I, MER FRERBIUATHAERICIONT
bi%@maﬁ;ﬁéfv 41Ny 4212 L. F
dOREICHTDEE B PEF1IBIUEF21T,

§AEET IEF3ITAa Lk BBY 41121355 0
EOICENEXTP Ry —H T DF ﬁvéj‘_@”%%f
RN CH DY = Yﬁ' (1SHG 2T L moY 3
) Ha L7z,

52 REHE g

fééﬁ%ﬁ BV, 2019 F 13275 2019§ 2

T ETOAFEIC 10 B FHL J. E‘-‘ E A I
f‘” Fiimn s, 2= 10m~20mﬁg;§fﬁmfuxé

513, AEN %ﬁ?”%?? 28 % ﬂfﬂ"?‘?%ffﬁ“
PLREE X /)-8 7 I —TETLREMEET

Fl

BIVIR (41) (2018/19 X H) —

-

&

R

#1

E=OFE

Table 1 Snow type classification.

L

X % & AN ey g, BEXA
L& =
% m|me| & # |ms T8
% B N o E O
ZLEYE st 7771 E:D
LFEYE ] W
LEYE s2 |eee® e
EHE G EHE ¢ looo ;ﬂ,))%%ﬁ%:m
CLEXLHE BNLEYE S2w
LLELHE H (CLLE) H1 ooo -
LEXDH H2 | AAA

RO, *iEdbhEM
me

=2

kR

FNTWaIEEnd. £,

[ W

IS N* (3D 9 |
LM R E7 T

-

b

Table 2 Symbols and units of snow cover quantity.
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Mo R HS cm
WomoF HN cm
R AR S CHN cm
L RO | DNW mm
FRL =D E R RHO kg/m’®
BEDER 0 kg/m?
R M HSW mm
RN kil 0a kg/m’
B PR kPa
[ Itk 0 %
TE
£ T C
Sl C
HROKE &
# B it KEZ
Very fine vf 0.2mm XD EW
Fine f 0.2~0.5mm
Medium m 0.5~1.0mm
Coarse c 1.0~2.0mm
Very coarse ve 2.0~5.0mm
Extreme e 5.0mm LY K&
3 AERY

Table 3 Weather symbols.
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Table 4.1 Snowfall and snow cover data at the SIRC (November, 2018).

& 20184111
ZX KM T RM SHEHREERM EFHSOFHSOFHEIOR E
# HEKE FEERE EHBAKER E
Weather HS HSW HN CHN NW DNW RHO Remarks

A cm mm cm cm g/50cm’ mm kg/m*
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18 — 0.0 - — —
19 o — — - 0.0 - — —
20 o — — - 0.0 - — —
21 o — — - 0.0 — — —
22 o — — - 0.0 — — -
23 o - - — 0.0 - — —
24 @ — — - 0.0 - — —
25 o — — - 0.0 - — —
26 © — — - 0.0 — — -
27 o — — - 0.0 — — -
28 o - - - 0.0 - — —
29 © — — - 0.0 — - —
30 o — — - 0.0 - — —

¥ OFREED | em A OB OHEEDFR T AL
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Table 4.2 Snowfall and snow cover data at the SIRC (December, 2018).

o

2B BRE

PR (41) (2018/19 K37 — 23

&N 20184E12 4]
EX SHEREH SHFRERW HFRESOFREOFREOMRE =
# HEKE FREERE EHLAKER E
Weather HS HSW HN CHN NW DNW RHO Remarks

5] cm mm cm cm g/50cm’ mm kg/m*
1 A — — - 0.0 — — -
2 @ - - — 0.0 - - —
3 © — — - 0.0 — — -
1 © — — - 0.0 — — —
5 o — — - 0.0 — — -
6 o — — - 0.0 - - —
7 o - - — 0.0 - — -
8 o — — 17.8 17.8 141.5 28.3 15g | TEAVKIE S A TOKE
9 > 20 20 15.0 32.8 85. 6 17. 1 114
10 > 27 30 — 32. 8 — — —
11 @ 16 25 — 32.8 - - —
12 o 9 14 - 32.8 — — -
13 o 2 0 - 32.8 — — -
14 > — — 2.8 35.6 24. 4 4.9 174 | PEAVKS TR
15 © 4 -2 — 35.6 - — —
16 @ - - — 35.6 - — -
17 o — — - 35.6 — — -
18 o — — - 35.6 — — -
19 o — — - 35.6 — — -
20 © - - — 35.6 - - —
21 © — — - 35.6 — — -
22 © — — - 35.6 — — -
23 © — — - 35.6 — — -

© T R RS R UK
24 — — 0.3 35.9 3.5 0.7 ¥ e
25 @ - - — 35.9 - — —
26 o — — - 35.9 — — -
27 o — — 13.8 49.7 96. 7 19.3 140

o P2y v —~y ~ORTE
28 19 13 4.0 53.7 30. 8 6.2 154
29 > 21 17 0.6 54,3 1.4 0.9 %
30 © 18 14 11.8 66. 1 37.2 7.4 63
31 > 26 19 6.5 72.6 74.5 14.9 999 KA EZ SEATNE

¥ R | om A a0 EO T O i E N Gk
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Table 4.3 Snowfall and snow cover data at the SIRC (January, 2019).

A 20194E 1/
#ix SR T FRBE EFESFE BHBEEODFRENDFBEED K =
e HBKE FRERE ERY KEF E
Weather HS HSW HN CHN NW DNW RHO Remarks
A cm mm cm cm g/50cm’ mm kg/m®
INF AL O L B
1 > 22 34 2.2 74. 8 46,2 9.2 g9 KAEZSEATRIE
2 © 20 38 16. 2 91.0 85. 6 17. 1 106
> PR 72 <
3 33 50 0.2 91.2 8.0 1.6 ¥ Ity MIREE
4 o 28 50 — 91.2 — — —
5 o 18 45 13.0 104. 2 52.5 10.5 81
= TI@ Ak - 7ok e
6 30 47 8.5 112. 7 68, 2 13.6 160 1 EEA S LR DIRE
IN N B
7 > 33 60 2.2 114.9 16.2 3.2 147 KAEZ AL
8 © 30 61 15.0 129. 9 82. 6 16.5 110
o EE R D72 <
9 40 75 0.2 130.1 2.0 0.4 K hHLIELY nikie
10 @ 33 73 — 130. 1 — — —
1 © 24 68 0.0 130. 1 — — —
12 © 26 63 — 130. 1 — — —
13 @ 24 58 — 130. 1 — — —
14 © 24 54 — 130. 1 — — —
15 © 22 52 10.0 140. 1 24. 4 4.9 49
16 >< 30 43 11.0 151, 1 54. 4 10.9 99
17 © 35 54 1.5 152. 6 24. 8 5.0 331 | MEIVKSTNIR
18 © 30 60 — 152. 6 — — —
19 o 28 59 — 152. 6 — — —
20 o 26 54 0.7 153. 3 1.2 0.8 %
21 © 25 51 25.0 178. 3 109. 7 21.9 88
29 © 50 73 2.0 180. 3 9.2 1.8 92
23 @ 40 73 13.8 194. 1 57. 1 11.4 83
24 © 42 80 6.0 200. 1 24. 0 4.8 80
25 > 47 86 9.1 209. 2 26.5 5.3 58
26 © 50 91 17.8 227.0 109. 0 21.8 122
o [ AV 7 <
27 62 112 0.2 29272 2.8 0.6 ¥ 1HHNRL Y OIkfE
S TRV T AARRE
28 60 111 8.5 235. 7 90. 4 18. 1 213 | @A H SIURL D DIRTE
29 © 60 128 — 235. 7 — — —
30 © 56 128 — 235. 7 — — —
31 o 50 124 15.8 251.5 64. 7 12.9 82
¥ FFREEDY L om A SOOI R EO T 1T N ELEL
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Table 4.4 Snowfall and snow cover data at the SIRC (February, 2019).

5 201942 A
#ix iE E RE EFRERHE HYFREOFHEESOFHBESO MR %
= HHKE FHEERE ERY KEE E
Weather HS HSW HN CHN NW DNW RHO Remarks
E] cm mm cm cm g/50cm” mm kg/m®
1 >€ 63 131 7.0 258.5 61.4 12.3 175 KAEZ < E LR
2 d 62 141 — 258.5 — — —
3 o 51 133 — 258.5 — — —
4 ot 39 110 0.0 258.5 — — —
5 o 36 103 — 258.5 — — —
6 © 32 99 - 258.5 — — -
7 o 29 97 19.2 277. 7 52.5 10.5 55
8 > 46 95 14.0 291.7 34.9 7.0 50
9 © 55 102 11.0 302. 7 42. 0 8.4 76
10 > 60 111 1.5 304. 2 9.8 2.0 131 kaES ALK
11 o 56 112 0.2 304. 4 4.8 1.0 X HoWEL Y ORE
12 > 40 111 13.0 317.4 31.0 6.2 48
13 > 55 117 12.2 329. 6 24. 0 4.8 39
14 © b7 122 0.0 329. 6 — — —
15 © 47 121 0.0 329. 6 — — —
16 o 36 122 0.0 329. 6 - - -
17 o 35 116 — 329. 6 — — —
18 o 35 121 — 329. 6 - - -
19 © 34 110 — 329. 6 — — —
20 o 32 95 — 329. 6 - - -
21 o 25 7 — 329. 6 — — —
22 © 24 72 - 329. 6 - - -
23 @ 20 61 — 329. 6 — — —
24 O 20 55 — 329. 6 - - -
25 @ 16 40 - 329. 6 - - -
26 © 10 27 — 329. 6 — — —
27 © 8 11 — 329. 6 — — —
28 o 6 8 — 329. 6 — — —

¥OFREED | em AFLOBO IR ED TR E N ELE
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Table 4.5 Snowfall and snow cover data at the SIRC (March, 2019).

% 20194E3 /1
Zix [E E RFE EFRERE EHRBREOFESOFRED R =
# HEKE FRERE EMHE KEIE E
Weather 1S HSW HN CHN NW DNW RHO Remarks
H cm mm cm cm g/50cm’ mm kg/m®
| o 0 4 - 329. 6 - - —
2 o 0 7 — 329. 6 — - -
3 o 0 -5 — 329. 6 — - -
4 o 0 -2 — 329. 6 - - -
5 @ 0 7 — 3296 — - -
6 O 0 -5 — 329. 6 - - —
7 o 0 -2 — 329. 6 — - -
8 © 0 4 — 329. 6 - - —
9 o 0 -3 — 329. 6 - - -
10 o 0 -6 — 329. 6 — - -
11 o 0 -3 — 329. 6 — - —
12 © 0 -5 - 329. 6 — - -
13 © 0 -2 14.2 1 343.8 | 110.6 221 155 |12 THORIE
14 > 16 12 3.3 1 347.1 54.5 10.9 3o |NAEZCEATRIE
15 © 13 13 — 347. 1 — - -
16 © 0 -5 — 347, 1 — - -
17 o 0 -8 0.5 1  347.6 24,5 1.9 s |TYTSy MR
18 O 0 5 — 347. 6 - - —
19 O 0 -5 — 347. 6 — — -
20 O 0 -7 - 347. 6 — - -
21 o 0 -3 — 347. 6 — — -
2 © 0 -3 — 347. 6 — - -
23 > 0 4 6.5 |  354.1 28. 2 5.6 87
21 © 8 -1 — 354, 1 — - -
25 @ 0 -3 — 354. 1 - - —
26 @ 0 -5 — 354, 1 - - -
27 © 0 4 2.6 | 356.7 32.6 6.5 951 | ¥ MRIE
28 > 3 -1 — 356. 7 — - -
29 @ 0 7 — 356, 7 — - -
30 © 0 0 - 356, 7 - - -
31 © 0 0 — 356. 7 — - -

¥OFREED | em A OB OH R EDFRE T 8L
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Table 4.6 Snowfall and snow cover data at the SIRC (April, 2019).

% 20194E4 /]
Zix [E E RFE EFRERE EHRBREOFESOFRED R =
# HEKE FRERE EMHE KEIE E
Weather 1S HSW HN CHN NW DNW RHO Remarks
H cm mm cm cm g/50cm’ mm kg/m®
| © 0.0 4 0.8 1 357.5 17.3 3.5 s (Yr—osy MRIE
2 © 0.0 -3 11,0 | 368.5 72.2 14,4 131
3 © 12.0 7 — 368. 5 — - -
4 o 1.0 0 - 368. 5 — - -
5 @ 0.0 7 — 368. 5 — — -
6 o 0.0 -5 — 368, 5 — — —
7 © 0.0 -3 — 368. 5 — - -
8 o 0.0 -6 — 368. 5 — - —
9 e 0.0 -3 — 368. 5 — - -
10 © 0.0 4 — 368. 5 — - -
11 © 0.0 -6 — 368. 5 — - —
12 @ 0.0 -5
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

X FEEED 1 om A OO R EDOFE I T EL
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Fig. 4.1 Time series of the snow depth on the ground and daily mean air temperature at the SIRC (2018/19).
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Fig. 4.2 Time series of the depth of newly fallen snow and its cumulative value at the SIRC (2018/19).
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Fig. 5 Relationship between the snow depth and the snow water equivalent at the SIRC (2018/19).

=5 BVEXPL RSB LRER RO CBEOY TR A —
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Table 5 Data of snow depth, water equivalent of snow, density of total snow cover and snow
weight in the winter season of 2018/19 at the SIRC.

® | g |n FEER [HEHYKE(BESOEE| HE5EE
HS (m) HW (mm) p (kg/m*) (g)
2019 1 3 0.33 59. 8 181 119.5
2019 1 10 0.37 86. 1 233 172.2
2019 1 17 0. 35 79. 8 228 159.5
2019 1] 24 0.46 98. 6 214 197.3
2019 1] 31 0.47 142. 2 303 284.3
2019 2 7 0. 35 114.9 328 229.8
2019 2 13 0.53 117.4 221 234.7
2019 2] 14 0.51 119.8 235 239.5
2019 21 21 0.22 73.1 332 146. 2
2019 2] 28 0.22 68. 0 309 135.9
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Table 6.1 Physical properties of snow at the SIRC on January 3, 2019.

2020 § 3 f

gAEARA ERIBFR BEEDRE X K R
2019/1/3 9:46~10:20 33cm = 1.2°C
) bl g =} SHOXES & B = B EREKE =
BrE(em) | TCC) | fiB(cm) |& F| fE(cm) D frE(cm) | p(kg/m®) | i (cm) | PR(kPa) | fri(cm) | 0 (%)
33 00| 33~ 16/ N 33~ 16| f 27 ~ 24 105 25 6.6 33 3.4
25 0.0 16 ~ 6 G 16 ~ 6 m 13~ 10 348 11 11.0 25 1.5
11 0.0 6 ~ 0 G 6 ~ 0 m 5 ~ 2 278 3 14.0 11 13.2
3 0.0 3 15.8
"19/1/3
IR ERER [ - T8 )
rEgA ], }ﬁﬁﬁ;f' ]
8(%) Hierm) F log PR(kPa)
9 W 2 ¥ 4 ¢ 1 & & ¢
I 9 T Ll T 11 40 I T T ]
i 30 R E
* f
20 i
* 10 m 4
} —— ! { o I " f ! f ] |
= N L 0 SO 0 100 200 300 400 500
T('C) E o (ke/ref)
v 6.1

R B (R, T3 1P 3Y)
Fig. 6.1 Vertical profile of physical properties of snow at the SIRC on January 3, 2019.
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Table 6.2 Physical properties of snow at the SIRC on January 10, 2019.

HAEAR RrFZ BEDZFES X = SR
2019/1/10 9:42~10:25 37cm £ 2.2°C
E & g = THOXES A = E [ mmaAm |
fiE(em) | T(C) | fiE(cm) (& F| fIE(cm) D BriE(cm) | o (kg/m® | fiB(cm) | PR(kPa) | frE(cm) | 6 (%)
37 0.0 37 ~ 31 N 37 ~ 31 vf 36 ~ 33 124 34 3.9 37 0.0
34 -0.9 31 ~ 22| S2,G 31~ 22 f 34 ~ 31 124 31 4.6 27 5.7
31 -0.5 22 ~ 15 G 22 ~ 15 m 29 ~ 26 351 27 5.2 18 11.5
27 0.0 15 ~ 10 G 15 ~ 10 m 20 ~ 17 372 18 8.0 13 9.4
18 0.0 10 ~ 0 G 10 ~ 0 c 15 ~ 12 367 13 7.9 5 14.2
13 00 7~ 4 384 5 9.6
5 0.0
’19/1/10
SBIEEEFR [ ERE ]
ﬁ%ﬁ ES ?ﬂﬁﬁ?']
81(%) Hicm) F log PR{kPa)
0 10 20 30 40 0 1 2
———+——+——+—1 40 —ped————
] . PR
20 ,
* f
20 o ]
*
| 10 m \L\l -
] o | "
8 -6 -4 -2 0 L 0 100 200 300 400 500
T('C) E o (ke/r)

Y 6.2 AU BV (R, VR3LF LA 10T)
Fig. 6.2 Vertical profile of physical properties of snow at the SIRC on January 10, 2019.
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Table 6.3 Physical properties of snow at the SIRC on January 17, 2019.

gAERAR £RrFZ BEDRS PN }—?_L SR
2019/1/117 9:41~10:30 35cm HEN 2.2°C
g pi S = FHORES # B 5 B ERSKE =
fr@em) | TCC) | friE(cm) |& | fHLE(cm) D fri@E(om) | o(kg/m®) | fiB(cm)| PR(kPa) | fiE(em) [ 0 (%)
35 00| 35~ 28] s2 35 ~ 28] f 34 ~ 31 95 32 3.2 35 89.6
32 00| 28~ 18] s2 28 ~ 18] vf 25 ~ 22 107 23 3.4 32 8.7
23 00| 18~ o] & 18~ 0| vc 14~ 11 403 12 16.0 23 5.1
12 0.0 8§~ 5 385 6 12.0 12 6.5
6 0.0 6 16.0
’19/1/17
RSP [ ’E- TS )
B (7], FiuA L)
81(%) Hicm) F log PR(kPa)
0 10 20 S0 40 0 1 2
[ } | —a 40 gl
* 20 o o f * o
” 2 e o of ]
* 10 - - ]
*
| | ! | | o0 e T I f f } f
-8 - -4 -2 ] L 0 100 200 300 400 500
T(°C) E o (ke/ )

Y 6.3 AUEHT EIE (RN, TRIFIA1TY)
Fig. 6.3 Vertical profile of physical properties of snow at the SIRC on January 17, 2019.
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Table 6.4 Physical properties of snow at the SIRC on January 24, 2019.

BRAFABE BUAIRFZI BEDORS X = % om
2019/1/24 9:30~10:15 46cm 5 0.7°C
| E B EROAES & E & E | smek= | ..
BB (om) | T(°C) | Hrili(em) |& F| {7i(cm) D friE(em) | p(kg/m®) |47 (cm)| PR(kPa) | #{8(cm) | O (%)
46| 03| 46~ 32| N | a6~ 32| v | a1~ 38 93 39 2.9 32[ 331
39 -0.4 32 ~ 23] S2 32~ 23 f 36 ~ 32 116 32 11.0 27 4.2
32 0.0 23~ 14 G 23~ 14 c 29 ~ 26 348 27 5.4 18 2.3
27 0.0 14 ~ o] G 14 ~ 0 Ve 20~ 17 361 18 13.0 7 8.4
18 0.0 9~ 6 383 7 12.0
7 0.0
"19/1/24
AESr [ £E-F18
rEsA 7], Jf'ﬁfiﬁif']
81(%6) H(em) F log PR{kPa)
0 10 20 30 40 0 1 2 3
I — l | 60, f f i i
T 501 :
¥ ' 0T e @ ¢ ’ 1
. 20 1 i \I B
104 :
* o
I — l | ol 8 f —— —
8 -6 -4 -2 O AL 0 100 200 300 400 500
T(C) E o (ke /)

Y 64 FENT EIE(RE, YRIIF 1P 24T)
Fig. 6.4 Vertical profile of physical properties of snow at the SIRC on January 24, 2019.
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Table 6.5 Physical properties of snow at the SIRC on January 31, 2019.

BAFEAH ERRIEFZ BEOZRS X K %R
2019/1/31 9:40~10:20 47cm 551 2.0°C
g pi) g " FHOKRES 5 B E B ERSKE =
fEem) | TCC) | frE(cm) |£ F| HE(cm) D frE(em) | o(kg/m® | BiE(cm)| PR(kPa) | SrE(em) | 6 (%)
47 00| 47~ 36| @ 47~ 36| ¢ 43 ~ 40 365 41 17.0 47 21.2
41 00| 36~ 32/ S2G| 36~ 32| m 35 ~ 32 336 33 13.0 41 1.6
33 00| 32~ 28 G 32~ 28 o 32 ~ 29 344 30 8.4 33 1.8
30 00| 28~ 24| s2G | 28~ 24 m 28 ~ 25 366 26 18.0 30 19.1
26 00| 24~ 14| @ 24~ 14| ¢ 21~ 18 378 19 21.0 26 8.5
19 00| 14~ o] a 14~ 0o ¢ 9~ 6 378 7 9.7 19 9.7
7 0.0 7 9.3
"19/1/31
BIE SR [ EE- &
rEsA (], Hium ')
8(%) Hiem) F log PR{kPa)
0 10 20 30 40 0 2
——F—"4— o0, } | i f
2] T i o
4 50 - o
* 40 e I -
m
* 304 c o e
* * e *
* 201 c ,* T
. ; Z —
I } } } | o | } } } }
-8 6 -4 -2 0 s 0 100 200 300 400 500
T('C) 3 o (ke/rr)

Y 6.5 AUEWT BINE (KW, TR 3IF TR 31Y)
Fig. 6.5 Vertical profile of physical properties of snow at the SIRC on January 31, 2019.
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Table 6.6 Physical properties of snow at the SIRC on February 7, 2019.

gRAEAR R BEDZFES X K SR
2019/2/17 9:30~10:00 35cm Eh 9.1°C
E = E B EROXES & B & E | mmais | ..
RrfB(em) | T(°C) | fIiE(cm) (& #| HriE(cm) D friE(om) | o(kg/m® | BiE(cm)| PR(kPa) [ fiE(em) [ 0 (%)
35] 00| 35~ 27| @ 35~ 27| v 33~ 30 399 31 19.0 35 115
31 00| 27~ 20[ @ 27~ 20] ¢ 26 ~ 23 375 24 19.0 31 3.5
24 0.0 20 ~ 15 G 20 ~ 15 c 19 ~ 16 361 17 12.0 24 9.5
17 0.0 15 ~ 14 1 15 ~ 14 9 ~ 6 375 7 9.9 17 9.8
7 0.0 14 ~ 0 G 14 ~ 0 c 7 6.0
19/2/7
B85 | BE- 5548 )
ﬁ%ﬁ [ '].ﬁiﬁﬁi‘%‘]
8(%) Hicm) F log PR{kPa)
0 10 20 30 40 0 1 2 3
| fe— — 40 f } { f
& PR o
* 30 e -
* [-]
& 10 5 ¢ g
| } } } | o e } ! | | |
- 8 =d 0 AL 0 100 200 300 400 500
T(°C) E 0 (kg/m?)
Y 6.6

RN B (K%, SR 2P TY)

Fig. 6.6 Vertical profile of physical properties of snow at the SIRC on February 7, 2019.
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Table 6.7 Physical properties of snow at the SIRC on February 13, 2019.

#AFERAH £RiRIEFZ BEOZRS X K %R
2019/2/13 9:27~10:30 53cm ) 1.5°C
g bl g = EROXES Fic) B & B EREKE .
fiE(om) | TCC) | HrE(em) (& #5| HrE(cm) D BIE(cm) [ o (kg/m®) | fiE(om) [ PR(kPa) | Sri(em) [ 6 (%)
53 00| 53~ 38 N 53 ~ 38| f 47 ~ 44 99 45 3.8 53 2.3
45 00| 38~ 28 s2 38 ~ 28| f 35 ~ 32 300 33 20.0 45 1.3
33 00| 28~ 20| G 28~ 20| ¢ 26 ~ 23 369 24 15.0 33 13.8
24 00| 20~ 15| G 20~ 15| ¢ 19~ 16 399 17 18.0 24 75
17 00| 15~ 8 G 15~ 8l ¢ 12~ 9 392 10 15.0 17 5.0
10 00/ 8~ o @ 8~ 0| wvc 7~ 3 342 4 6.3 10 7.1
4 0.0 4 9.9
’19/2/13
ph AR )
tagiA (7], fﬁﬁﬁ%’]
0(%) Hicm) F log PR(kPa)
g W @ w P 1 % 3
r ] T T T 14 60‘ r T T T
* 50 4 o
* 40 " i .
» & o o o \; i
* c
. 20 . } g
4 101 ° .
14— ol B8 . T
-8 -6 -4 -2 0 LI 0 100 200 300 400 500
T(C) E o (ke/r)

Y 6.7 AUEWT EINE (RY, TR3IF 2P 137)
Fig. 6.7 Vertical profile of physical properties of snow at the SIRC on February 13, 2019.



RWICHBT 2R EG AR (A1) 2018/19 X7 — 23

#68  AEWEEDGE(R%, YR3LF 20 147)
Table 6.8 Physical properties of snow at the SIRC on February 14, 2019.

BAFEAH ERiRIEFZ BEOZRS X K xR
2019/2/14 9:40~10:15 51cm =l 0.7°C
g bl g = EROXES 5 B & B ERESKFE =
fiE(om) | TCC) | bBiE(em) (& F5| HrE(om) D BIE(cm) | o(kg/m®) | fiE(cm) | PR(kPa) | SriE(em) | 6 (%)
51 0.0 51 ~ 40 N 51 ~ 40 vf 47 ~ 44 50 45 1.5 51 11.3
45 00| 40~ 32| s2 40 ~ 32| vf 38~ 35 220 36 7.1 45 9.4
36 00| 32~ 25 s2 32~ 25| f 30 ~ 27 338 28 9.3 36 43
28 00| 25~ 16| G 25~ 16| ¢ 21~ 19 393 20 13.0 28 10.9
20 00| 16~ 10| G 16~ 10[ o 15~ 12 413 13 16.0 20 6.1
13 00| 10~ 5 & 10~ 5 o 9~ 6 397 7 16.0 13 7.0
7 0.0 5~ o0 a 5~ 0 wve 4~ 1 394 3 6.9 7 9.6
3 0.0 3 6.4
19/2/14
BIERR [ - T )
g T], ﬁfﬁﬁ?’]
8 (%) Hicm) F log PRi{kPa)
0 10 20 30 40 0 1 2 Q
f } } } | 60+ } } ! f
[ T
* 50+ .
*
40 + B
* wf
. 30+ ¥ .
i 20+ E .
* 104 © .
* (=]
— } } o4 b } f } } 1
8 -6 -4 -2 0 AL 0 100 200 300 400 500
T(°C) E £ (ke/re)

Y 6.8 AR EE (R, VRIIF 2P 147)
Fig. 6.8 Vertical profile of physical properties of snow at the SIRC on February 14, 2019.
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Table 6.9 Physical properties of snow at the SIRC on February 21, 2019.

gAEAA LRI BEEORE X K R
2019/2/21 9:40~10:20 22cm 551 4.0°C
s b g = BHROXES & B & B ERSkE =
fr@em) | TCC) | fiB(em) (£ #| E(cm) D fiE(cm) | po(kg/m?) | fr@&(cm) | PR(kPa) | fri@(em) | 6 (%)
22 0.0 22 ~ 17 G 22 ~ 17 c 21 ~ 18 395 19 13.0 22 12.7
19 0.0 17~ 12 G 17~ 12 c 17~ 14 401 14 15.0 19 9.7
14 0.0 12 ~ 7 G 12 ~ 7 c 11 ~ 9 412 10 15.0 14 11.2
10 0.0 7~ 0 G 7~ 0 Ve 6 ~ 3 418 4 12.0 10 9.1
4 0.0 4 9.8
19/2/21
SR ISR [ £ T8 ]
esiA L], FiAlT]
81(%) Hlcm) F log PR{kPa)
0 10 20 30 40 0 2 3
| f } f ] 30 f | f f
8 T PR £
;% 20 o + .
(=}
** 10 -] ; =
1 o : wd —
- -6 -4 -2 0 0 100 200 300 400 500
T('C) E olke/

Y 6.9 FEWHTEIVEERN, TRILF 2207
Fig. 6.9 Vertical profile of physical properties of snow at the SIRC on February 21, 2019.
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Table 6.10 Physical properties of snow at the SIRC on February 28, 2019.

RWICHBT 2R EG AR (A1) 2018/19 X7 — 23

REWT B ERE, TR 20 287)

#AEAR EREZ BEDHES X & % R
2019/2/28 9:30~10:00 22¢m 551 4.1°C
g a2 £ =} ERORES & E &= J:4 BEEAkE =
RE(cm) | T(C) | fil(em) |& #| frE(em) D fii@(em) | o(kg/m®) | BrE(cm)| PR(kPa) [ fiE(em) | 0 (%)
22 0.0 22 ~ 15 G 22 ~ 15 c 21 ~ 18 354 19 18.0 22 0.7
19 0.0 15 ~ 9 G 15 ~ 9 c 14 ~ 11 348 12 9.1 19 2.9
12 0.0 9 ~ 0 G 9 ~ 0 Ve 6 ~ 3 343 4 13.0 12 10.3
4 0.0 4 7.1
’19/2/28
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Fig. 6.10 Vertical profile of physical properties of snow at the SIRC on February 28, 2019.
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Appendix Published materials on snow observation data in Nagaoka.
& LA w®ORE, F 8 (CUHE) ¥ ¥ W

1964.12 ~ 1976.3 | SpR P e 24081 No.25 (1976) R - N E )
1976.11 ~ 1978.4 | 5 SR 4¥5 4470 440K No.31 (1978) B B
1978.11 ~ 1979.3 | SpXR 4P 4R No.43 (1979) SRR 5 E A
1979.11 ~ 1980.4 | 3R 35 4= 4R No.54 (1980) TR EAE
1980.12 ~ 1981.4 | SEXA g firid 4+ 4R No.64 (1891) E= e iarah
1981.11 ~ 1982.3 | Sp R 5 fArm 4= 4R No.75 (1982) E=LIES- kN
1982.11 ~ 1983.4 | SEA g fird 4448 No.84 (1983) E= e inrah
1983.10 ~ 1984.4 | 5S¢ 5 440 440K No.91 (1984) EEIE S dEal
1984.11 ~ 1985.4 | Sp R iy e 44K No.100 (1985) T EREN
1985.11 ~ 1986.4 | 5S¢ 45 #A0 4=40K No.115 (1987) BRal- N =3
1986.11 ~ 1987.4 | 5j (R 45 4w 44K No.120 (1987) He Tofd 1 F )
1987.11 ~ 1988.4 | Bj SR 445 4 44K No.130 (1988) TR RE,
1988.11 ~ 1989.3 | 5j SR 5445 4rm 2=k No.138 (1989) TN 20 B
1989.11 ~ 1990.4 | 52 5B o5 4w 4ol 2= 4K No.145 (1990) AR e 1 F 7
1990.11 ~ 1991.4 | 5 X R 595 443 L-fr 448 No.153 (1992) PSR NI
1991.11 ~ 1992.4 | X R S5 457 Lo 4408 No.156 (1992) W RE,
1992.11 ~ 1993.3 | 1 X R S5 4@ L-fr 2408 No.159 (1994) e ERED
1964/?39“3“/94/;;)3 o SR 595 P TR AR No.162 (1995) LR S E ﬁimm—éi&}%
1993.11 ~ 1994.4 | 5 KR S5 4577 Lo fr 448 No.164 (1995) dORR T 1EN
1994.11 ~ 1995.4 | 5S¢ R S35 4Rt ol i 4408 No.174 (1996) A TIEN

1995.11 ~ 1996.4

B SR 55 fﬁ;ﬁquhfhﬁﬂ%“{%

No.176 (1996)

1996.11 ~ 1997.3

B SR S D 4T 2 A

No.182 (1997)

1575 80 P

1997.11 ~ 1998.4

S ST 05 4R 4 4

No.186 (1998)

BB 05 S R

1998.11 ~ 1999.4

B SR S D 4 2 A

No.195 (1999)

E W AN L R P

1999.11 ~ 2000.4

W 5 R 2 R T 0 R

No.206 (2000)

P ke

2000.11 ~ 2001.4

T SR R A e Pl g R

No.223 (2002)

2001.11 ~ 2002.4

K R b R T 0 R

No.235 (2003)

2002.11 ~ 2003.3

S SR S T T R

No.254 (2004)




RWICHBT 2R EG AR (A1) 2018/19 X7 — 23

CRasiid w®ORE, F 8 (CUHE) v i %
2003.11 ~ 2004.3 | 5 R 45 4 P 24K No.269 (2005) AL
2004.11 ~ 2005.4 | S XA P e g flrt 44408 No.280 (2005) AL
2005.11 ~ 2006.3 | $f 3R g 4 4o 4408 No.302 (2007) SRR
2006/%0;“/09 o B SR o R T R No.346 (2010) S
2009/10 X ZH 5o SERI S AR R A - 4O No.356 (2011) Sw o dh
2010/11 X 7 Th R S A 4o 4408 No.363 (2012) Sw H)
2011/12 % 2R B SR A AR e 44408 No.372 (2012) RERAE
2012/13 %X z Th R S A 4o pe i 4408 No.381 (2013) B! L
2013/14 X 2 B SR A A TR 4O No.389 (2014) % 3
2014/15 % 2 By SR o R T R No.398 (2015) g &
2015/16 X 2 B SR A AR TR 4O No.409 (2017) SN
2016/17 % 2 T R P AT T 4R No.417 (2018) AE A
2017/18 X 2 5o SR A R el 44 4R No.428 (2019) SN






