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Data on Snow Cover in Nagaoka (43)
(2020/21 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 2020/21 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, 2020/21 Winter
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Table 4.1 Snowfall and snow cover data at the SIRC (November, 2020).
g 20204E11 1
X ! E FHE EHBEERE HFBEOFBESOHFESOHR %
*# HAEKE FHERE EMHEKEE I3
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 — 0.0 — — —

18 © — — — 0.0 — — —

19 O — — — 0.0 — — —

20 © — — — 0.0 — — —

21 o — — — 0.0 — — —

22 o — — — 0.0 — — —

23 o — — — 0.0 — — —

24 O — — — 0.0 — — —

25 o — — — 0.0 — — —

26 e — — — 0.0 — — —

27 © — — — 0.0 — — —

28 o — — — 0.0 — — —

29 © — — — 0.0 — — —

30 o — — — 0.0 — — —
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Table 4.2 Snowfall and snow cover data at the SIRC (December, 2020).
A 20204E12
Zix ) E RE EHBEESFHE HHBEOFHEESOFHEEIOIME %
# B4 KkE FERERE EHLKEE IE3
Weather HS HSW HN CHN NW DNW RHO Remarks

A cm mm cm cm g/50cm’ mm kg/m®
1 o — — — 0.0 — — —
2 @ — - — 0.0 - - —
3 @ = = = 0.0 = = =
4 o — — — 0.0 — — —
5 @ = = = 0.0 = = =
6 o — = = 0.0 — = —
7 o — — — 0.0 — — —
8 o — - — 0.0 - - —
9 @ = = — 0.0 — — —
10 @ — — —= 0.0 — — —
11 © = = = 0.0 = = =
12 o — = — 0.0 = — —

PY f%ﬁ§7k6}%§< aEriz
13 — — 3.0 3.0 32.2 6. 4 215 ke
14 > 3 -4 41,0 44, 0 180. 1 36. 0 *
15 >< 42 26 46. 0 90. 0 253. 9 50, 8 110
16 > 73 76 10,0 100. 0 71.0 14,2 142

¢ Koy 2 < & TZREE
17 76 77 6.2 106. 2 84.5 16.9 273

¢ %Eﬁxwm TR ST
18 69 98 1.5 107. 7 17.1 3.4 228 LIKTE
19 © 47 100 7.0 114. 7 33.9 6.8 97
20 © 40 109 12.0 126. 7 61.3 12.3 102
21 >< 52 120 — 126. 7 — — —
22 © 46 124 = 126. 7 = —= —=
23 o 37 123 = 126. 7 = = =
24 O 33 100 — 126. 7 — — —
25 o 26 82 21.8 148.5 124.5 24.9 114
26 > 52 104 0.0 148. 5 — — —
27 o 35 106 = 148, 5 = = =
28 © 35 100 —= 148.5 = = —=
29 © 35 88 = 148.5 — = —
30 o 30 82 10,0 158.5 60. 2 12.0 120
31 > 40 89 53, 2 211, 7 185.0 37.0 70

% HET 4 0BT DD Rk
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Table 4.3 Snowfall and snow cover data at the SIRC (January, 2021).

2021414
#ix SiE T FRBE EFBEETEE EFBEEOFEENDHBEEO R £
% GRS FHERE BHLAEE
Weather HS HSW HN CHN NW DNW RHO Remarks
H cm mm cm cm g/50cm’ mm kg/m’
>¢
1 92 137 40.0 251. 7 176.8 35. 4 88
P >€ 125 173 26. 0 277. 7 66. 0 13.2 51
s¢ BN DI Ky E %< G
3 120 186 2.0 279.7 78.0 15. 6 780 | A TSHRTE
" TR T AR
4 > 110 199 9.0 288. 7 89. 3 17.9 198
5 > 95 212 4.5 293. 2 21.4 4.3 95
© v x—~y MRTE
6 88 215 0.4 293. 6 16. 1 3.2 %
7 © 80 221 45.0 338. 6 167.7 33.5 75
8 > 120 250 31.0 369. 6 123. 1 24.6 79
9 > 130 279 46.0 415. 6 123.0 24. 6 53
10 > 155 308 41.0 456. 6 140. 1 98. 0 68
1 © 169 341 0.0 456. 6 — — —
o) Ty —y MIREE
12 143 342 1.0 457. 6 23.6 4.7 472
13 © 124 345 0.0 457. 6 — — —
14 © 113 344 — 457. 6 — — —
15 © 107 343 — 457. 6 — — —
16 o 91 345 9.5 467. 1 39. 8 8.0 84
17 >€ 101 335 ) 469. 3 8.7 1.7 79
>¢
18 91 341 7.0 476. 3 71.8 14. 4 205
19 © 93 356 9.5 485. 8 47.7 9.5 100
20 > 96 360 — 485. 8 — — —
21 o 93 362 — 485. 8 — — —
22 e 90 358 — 485. 8 — — —
23 © 85 340 — 485. 8 — — —
21 e 82 343 — 485. 8 — — —
25 o 80 334 — 485. 8 — — —
2 o 81 324 — 485. 8 — — —
27 o 81 320 — 485. 8 — — —
© TR o TR R
28 78 308 5.0 490. 8 47.3 9.5 189
29 > 82 318 12. 0 502. 8 82.9 16. 6 138
© KGNS EIRENIZ L E -
30 89 333 12. 3 515, 1 157.7 31.5 256 77 IRIE
31 > 104 366 0.0 515. 1 — — —
* MPET I FOEAENE OO R
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Table 4.4 Snowfall and snow cover data at the SIRC (February, 2021).

% 20214E2 H

Tx B BRE EBHAERE HERBOFHEOHFREBOMH 5

*= HEKE HESERE EHYKEE E

Weather Hs HSW HN CHN N DNW RHO Remarks
5| cm mm cm cm g/50cm’ mm kg/m*
| o 96 370 - 515. 1 - - -
2 o 84 336 28. 0 543. 1 131.7 26. 3 94
3 > 115 368 30. 0 573. 1 190. 0 38. 0 127
4 o 133 425 24.0 597. 1 96. 9 19. 4 81
5 o 145 449 - 597. 1 - - -
6 © 124 450 - 597. 1 - - -
7 © 107 447 11,0 608, 1 36. 0 7.2 66
8 > 115 436 20. 0 628. 1 99.3 19.9 99
9 > 126 457 14,0 642, 1 84.4 16.9 121
10 © 133 469 0.0 642. 1 — — —
11 © 115 464 — 642. 1 — — —
12 @ 114 462 — 642. 1 - — —
13 @ 111 455 — 642. 1 — — —
14 O 105 447 — 642. 1 - — —
° TEERDAT
15 102 431 0.2 642. 3 10,7 2.1 X UKD EZ L G ATIRIE
6 > 90 378 30.0 | 672.3 125. 4 25. 1 84
17 > 125 426 30.0 702.3 186. 7 37.3 124
18 © 147 482 14.5 716.8 99.5 19.9 137
19 > 154 199 — 716.8 — — —
20 O 141 504 — 716.8 - — —
21 @ 111 490 — 716.8 — — —
22 @ 106 448 — 716.8 — — —
23 © 95 387 7.0 723.8 27.5 5.5 79
24 > 95 415 0.0 723.8 — — —
25 © 94 430 — 723.8 — — —
26 © 88 427 — 723.8 — - —
27 @ 90 407 — 723.8 — — —
28 @ 83 412 — 723.8 — — —
29
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Table 4.5 Snowfall and snow cover data at the SIRC (March, 2021).

o472 %

2022 2 f

20214E3H
X = g RHE EFHEERE HFEBEOFHEOHFHEEO H £
B HHKE PHEERE ERLKER E
Weather HS HSW HN CHN NW DNW RHO Remarks
H cm mm cm cm g/50cm’ mm kg/m’
1 o 88 397 — 723.8 — — —
®) o T2 ARAE
2 80 353 2.0 725.8 31.0 6.2 310
3 o 80 296 — 725.8 — — —
4 @ 75 316 - 725.8 - - -
5 o 75 308 — 725.8 — — —
6 o 63 288 - 725.8 - - -
7 o 58 258 — 725.8 — — —
8 © 60 250 - 725.8 - - -
9 o 56 246 — 725.8 — — —
10 © 55 224 - 725.8 - - -
11 Q 47 204 — 725.8 — — —
12 © 42 182 — 725.8 — — —
13 © 36 174 — 725.8 — — —
14 o 30 130 — 725.8 — — —
15 © 25 106 — 725.8 — — —
16 © 22 84 — 725.8 — — —
17 © 15 66 — 725.8 — — —
18 © 8 58 — 725.8 — — —
19 o 3 36 — 725.8 — — —
20 o 0 0 — 725.8 — — —
21 © 0 0 — 725.8 — — —
22 @ 0 0 - 725.8 - - -
23 o 0 0 — 725.8 — — —
24 o 0 0 — 725.8 — — -
25 © 0 0 — 725.8 — — —
26 o 0 0 - 725.8 - — -
27 © 0 0 — 725.8 — — —
28 o 0 0 — 725.8 — — —
29 © 0 0 — 725.8 — — —
30 Q 0 0 — 725.8 — — —
31 © 0 0 — 725.8 — —
* AT 3 F oA ENE OO N EL
¥ OHAREED | em A OO IR EDFE 13 N A 8k
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Table 4.6 Snowfall and snow cover data at the SIRC (April, 2021).

2021474 A

A
%

Weather

]

HS

cm

iy
el

¥

ol

Rt HEERK HHEBEOHFRED 3 %
HHKE HHEERE Eif8 &K
HSW HN CHN NW DNW RHO Remarks

mm cm cm g/50cm’ mm kg/m®

]

*

i

Iz

e
B
S

0 0 - 725.8 - - —

0 0 - 725.8 - - -

0 0 - 725.8 - - -

0 0 - 725.8 - - -

0 0 - 725.8 - - -

6 0 0j0i6i@ 00 616

19

20

21

22

23

24

25

26

27

28

29

30

31
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Fig. 4.1 Time series of the snow depth on the ground and daily mean air temperature at the SIRC (2020/21).
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Fig. 4.2 Time series of the depth of newly fallen snow and its cumulative value at the SIRC (2020/21).
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Fig. 5 Relationship between the snow depth and the snow water equivalent at the SIRC (2020/21).
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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 2020/21 at the SIRC.
w | g ln HER |[HESMHYKE|HISOEE| HEE
HS (m) HW (mm) o (kg/m’) (g)
20201 12| 16 0.73 76. 1 116 171.8
2020] 12 24 0.33 99.6 295 206. 4
2021 1 1. 20 185.5 136 306. 6
2021 1 0.80 220. 6 266 399.1
2021 1 14 1. 13 343. 5 311 646. 5
2021 1] 21 0.93 361.9 331 647.9
2021 1] 28 0.78 307. 8 397 579.4
2021 2 4 1. 33 424.9 293 756.7
2021 2 11 1. 15 463.9 373 851.2
2021 2| 18 1.47 481.9 310 892. 3
2021 21 25 0.94 429. 8 360 784.8
2021 3 4 0.75 316. 1 383 b82.3
2021 3] 11 0.47 204. 1 408 359. 2
2021 3 15 0.25 106.0 382 183.5
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Table 6.1 Physical properties of snow at the SIRC on December 16, 2020.

BNEH A L] A K = IR
2020/12/16 10:07~11:05 74cm 'E 0.3°C
T W 5" THORES 7 3 [ E | @BaiE | g
firf@(cm) | TCC) | frf@Elem) |4 Fr| HrfE(cm) D fir fi (cm) o (kg/m?) | {7if(cm) | PR kPa) | {i {ff(cm) 6 (%)
74| -08| 74~ 60| N 74~ 60| m 74 ~ 71 121 67 3.4
67| -10] 60~ 30| st 60 ~ 30| f 69 ~ 66 130 60 45
60 -10] 30~ o st 30~ o] 63 ~ 60 135 50 6.5
50  -0.9 52 ~ 49 123 40 74
40|  -04 42 ~ 39 123 30 8.0
30/ -0.2 33~ 30 140 15 11.0
15 0.0 17~ 14 134 15 0
’20/12/16
A8 [ £ T4 )
tesmAm ], AA 7]
81(%) Hlcm) F log PR{(kPa)
G 1w 2w @ 0 "
é T T T | 80 T I T
*
M 704 n
* 60+
* 50.
vf
* 40 1
* 304
20 4
* wf
104
I } | : | ol . } - } - |
8 -6 -4 -2 0 LS 0 100 200 300 400
T('C) E o (ke/rd)

Y 6.1 B B (R, 472§ 120 16 7)
Fig. 6.1 Vertical profile of physical properties of snow at the SIRC on December 16, 2020.
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Table 6.2 Physical properties of snow at the SIRC on December 24, 2020.

BNEH A L A K = IR
2020/12/24 8:59~9:15 35cm HAL 6.6°C
£ i £ =y FRIOKES ® 3 fimi EE ERE AR B
frfE(em) | TCC) | fri#(em) |4 #| fr#(ecm) D firfl(cm) | p kg/m?) | {7 (cm) | PR &Pa) | firff(em) | 6 &)

35| 00| 35~ 28 @ 35 ~ 28] ¢ 34 ~ 31 314 32 21 35 0.9

32| 00| 28~ 10| g 28~ 10| ¢ 21 ~ 18 372 19 16 32 6.1

19 0.0 10 ~ 0| S1.G 10 ~ 0 c T~ 4 409 5 16 19 12.0

5 0.0 5 12.1

’20/12/24

SR IEFT [ EE- TS )
PRI () At )

%) Hicm) F log PR(kPa)
1 2 3

a(
0 10 20 30 40 0 0
[N | | | A 40 1 | | |
& T T T Tl r T PR T 0 T
* x 30 o b4 o
* 20 c L] o
10 -
* c #
4+ ol [— i
= = = -2 0 y < 0 100 200 300 400 500
T('C) E o (ke/rei®)

Y 62 FENT B (R, AF2f 120 247)
FIg. 6.2 Vertical profile of physical properties of snow at the SIRC on December 24, 2020.
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Table 6.3 Physical properties of snow at the SIRC on January 3, 2021.

BLHHEH A 2 HEORS K & O
2021/1/3 10:30~11:20 113em E 0.8°C
S iR F 7 FEHDORES #® B fifi )i EREkE =
friE(em) | TCC) | frilem) |4 #| firfcm) D fir#E(cm) | p Gg/m?) | {7 (cm) | PR &kPa) | firif(cm) | 8 &)
113 00| 113~ 86| N | 113~ 86| i | 102~ 99 70 100 4.7 113 0
100 00| 86~ 66| si 86 ~ 66| 78~ 75 109 76 7.0 100 0
76 00| 66~ 20/ si 66 ~ 20| vf 52 ~ 49 148 50 12.0 76 0
50 00| 20~ o a 20~ 0 we 37~ 34 175 35 17.0 50 0
35 0.0 12~ 9 395 10 5.3 35 0
10 0.0 10 8.6
’21/1/3
SRR [ EE- B4R ]
esdm (), AfA )
(%) Hicm) F log PR{kPa)
0O 10 2 30 40 0 2
1 | 1 1 | 120__ | 1 1 1
T T T T I T T L]
T 110t .
©°pR
100+ of 4
90 + | ]
go4 =
wf
704 -
60+ ,
s04d .
204 o i
204 -
204 4
2 & 104 ve -
[ - | | | o A } | - | :
8 -6 -4 - 0 4 0 100 200 300 400 500
T(°C) E o (ke/rr)
v 6.3 FAEWT BN (RY%, AF3F 1R3Y)

Fig. 6.3 Vertical profile of physical properties of snow at the SIRC on January 3, 2021.
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Table 6.4 Physical properties of snow at the SIRC on January 7, 2021.

BAEH R FRillEA WHEOHES I S i
2021/1/7 9:40~10:35 75¢cm <BY 3.7°C
E i E B TFROKEX % BE il i3 Gk e
firf@(em) | TCC) | Ar@(em) |4 | (r#(cm) D fri@(cm) [ p Gkg/m?) | fiff@(cm) | PR &kPa) [ {ri(cm) | 6 &)
75 0.0 75 ~ 58| S1.G 75 ~ 58 c 68 ~ 65 365 66 9.3 75 17.4
66 0.0 58 ~ 44| Si 58 ~ 44 f 53 ~ 50 185 51 13.0 66 13.1
51 0.0 44 ~ 36| Si 44 ~ 36 f 42 ~ 39 358 40 12.0 51 8.2
40 0.0 36 ~ 16/ Si 36 ~ 16 vf 31~ 28 255 29 15.0 40 8.7
29 0.0 16 ~ 0 G 16 ~ 0 ve 24 ~ 21 261 22 15.0 29 171
22 0.0 10 ~ 7 400 8 10.0 22 17.5
8 0.0 8 12.4
21/1/7
BB IRR [ RE- 518 )
tEgiA (7], AfaA )
8(%) H(cm) F log PR{KkPa)
0 10 20 380 40 0 1 2 3
f b—e | '.(‘) 80+ f } | |
* 704 PR o :
% © .
60 4 J
* 50+ f ‘9 =}
* 40 + f | .
* w e
* 204 ’ i
* O 101 we 6 7
| - - : | 0 PP } } } } !
- -6 -4 -2 0 % 0 100 200 300 400 500
T('C) E o (ke/m)

Y 6.4 RUEW EIVE (R, AF3F LT
Fig. 6.4 Vertical profile of physical properties of snow at the SIRC on January 7, 2021.
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Table 6.5 Physical properties of snow at the SIRC on January 14, 2021.

BLNEH A ] MEOES X & &R
2021/1/14 9:41~10:43 104cm 551 3.0°C
= i = T EROKES b 3 il HE A kg e
frfi#(cm) | TCC) | frif(em) |4 F| {rif(cm) D friE(em) | p keg/m?) | {7{#(cm) | PR &Pa) | firffi(em) | 6 &)
104 00| 104 ~ 85| 81 104 ~ 85 f 97 ~ 94 294 95 20.0 104 22.8
95 0.0 85~ 79/ 81 85 ~ 79 vf 84 ~ 81 265 82 22.0 95 0.3
82 0.0 79 ~ 70| 81 79 ~ 70 vf 71~ 74 254 75 20.0 82 21.3
75 0.0 70 ~ 59| 81 70 ~ 59 vf 67 ~ 64 251 65 29.0 75 12.2
65 0.0 59 ~ 52| 81 59 ~ b2 vf 58 ~ 55 410 56 23.0 65 2.5
56 0.0 52 ~ 40 G 52 ~ 40 c 48 ~ 45 376 46 28.0 56 3.8
46 0.0 40 ~ 15| 81 40 ~ 15 vf 30 ~ 27 363 28 20.0 46 3.3
28 0.0 15 ~ 0 G 15 ~ 0 Ve 10 ~ 7 388 8 21.0 28 14.7
8 0.0 8 8.4
’21/1/14
BIEIEFR [ R T8 )
e ], AuAal’]
8(%) Hicm) F log PR(kPa)
0 10 20 30 a0 0 1 2 3
f : . } | 1207 } - } |
5 T 16 1
* 100+ PR o .
* L
00 4 .
* 80 4 ! -
*
704 ; -
* 4
60 4 - i
* ¢
50 4 . J
* &
40 + -
. 30 + * -
20+ E
. b 101 )i '
L 1 1 1 | 0 L [l l L l
| ] 1 I 1 L L 1 L 1
-8 -6 —4° - 0 0 100 200 300 400 500
T(C) o (ke/ref)

Y 6.5 AW EIE (K%, AF03F 1A 147)
Fig. 6.5 Vertical profile of physical properties of snow at the SIRC on January 14, 2021.
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Table 6.6 Physical properties of snow at the SIRC on January 21, 2021.

BLNEEH A (= RiLEsA] FHEORS x = )
2021/1/21 9:40~10:45 98cm i 3.0°C
& Hi! = H" FROKES " B il B A RS =
firfi(em) | TCC) | {r@(em) |4 B HCi&(cm) D fiL#(cm) | p Gg/m?) | {7 (cm) | PR &Pa) | {rff(em) | 8 &)
98 0.0 98 ~ 85/ 81 98 ~ 85 vf 93 ~ 90 155 92 2.9 78 11.1
92 -2.0 85 ~ 64 G 85 ~ 64 c 86 ~ 83 294 85 17.0 71 8.5
85 -1.0 64 ~ 58] S1.G 64 ~ 58 c 79 ~ 76 363 78 12.0 61 3.0
78 0.0 58 ~ 49 G 58 ~ 49 c 72 ~ 69 397 71 14.0 53 2.6
71 0.0 49 ~ 45 G 49 ~ 45 c 62 ~ 59 382 61 16.0 47 6.4
61 0.0 45 ~ 35 G 45 ~ 35 c 54 ~ 51 430 53 18.0 40 2.6
53 0.0 35 ~ 25| 81.,G 35 ~ 25 c 48 ~ 45 411 47 19.0 30 0.6
47 0.0 25 ~ 12 G 25 ~ 12 Ve 41 ~ 38 391 40 19.0 19 7.5
40 0.0 12 ~ 0 G 12 ~ 0 Ve 31~ 28 444 30 18.0 6 8.9
30 0.0 20 ~ 17 436 19 19.0
19 0.0 FRad 4 442 6 18.0
6 0.0
’21/1/21
A ARFR [ RE- T8 )
rEsiA (7], /A T]
8(%) Hicm) F log PR{(kPa)
o} 10 20 30 40 0 1 2
. i i | | 1107 [ | I I
T 100} .
D PR #
\ o0+ wf W i
a ‘
* a3 E T
(-] 1
* 70+ .‘ E
* 60 ¢ c 4 .
* L = * J
* 501 e L ]
|
¥ 40 - c ? .
. 30l 3 + 1
* 0] . i -
104 | E
* V] e &
; } } } | © I } | f ] |
-8 ] -4 =0 0 il 0 100 200 300 400 500
T('C) E & (ke/r?)

Y 6.6 FAEWT EINE (K%, AF3F 1A 21T
Fig. 6.6 Vertical profile of physical properties of snow at the SIRC on January 21, 2021.
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Table 6.7 Physical properties of snow at the SIRC on January 28, 2021.

BMEH B LR MTEOES x = &R
2021/1/28 9:35~10:43 73cm &Y 4.6°
i i S B FhLOKEX " 3 il BE A RS =
frfft(em) | TCC) | fr@lem) |4 5| {rE(em) D friElem) | o Gkg/m? | f7f@(cm) | PR &Pa) | {irffi(em) | 8 &)
73 0.0 73~ 60] G 73 ~ 60 ve 68 ~ 65 384 67 12.0 73 1.0
67 0.0 60~ 52| G 60 ~ 52 c 57 ~ 54 400 56 15.0 67 8.9
56 0.0 52 ~ 42 G 52 ~ 42 c 48 ~ 45 423 47 16.0 56 8.8
47 0.0 42 ~ 28 G 42 ~ 28 Ve 36 ~ 33 404 35 18.0 47 11.4
35 0.0 28 ~ 23] S2.G 28 ~ 23 m 27 ~ 24 485 26 18.0 35 2.8
26 0.0 23~ 10 G 23~ 10 c 17 ~ 14 437 16 18.0 16 9.7
16 0.0 10 ~ 0 G 10 ~ 0 Ve g~ 3 483 5 20.0 5 8.8
5 0.0
21/1/28
BR8P [ £E- T8 )
e ], AfiAl’]
8(%) Hlcrn) F log PR(kPa)
6] 10 20 30 40 0 1 3 0
1 I i | | 80— 1 | | 1
E L L T T| L T T T
* T 704 PR o 4
* e ?‘
60+ .? g
* c
* o1 “ ’ i
404 \‘ .
* wo
30+ % -
m
20+ i
* c ®
104 | g
x® ] we @
G ol —
- - -4 =2 0 2 0 100 200 300 400 500
T(°C) E o (ke/rd)

Y 67 AW BN (R, AF3F 1A 287)
Fig. 6.7 Vertical profile of physical properties of snow at the SIRC on January 28, 2021.
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Table 6.8 Physical properties of snow at the SIRC on February 4, 2021.

BMWEHR LRy EEORES FE =R
2021/2/4 9:55~10:50 129¢m BY 2.1°C
i ki E " FhRoKES picy JE i E HEE kS =
{f i (em) | TCC) | Ari@(em) |4 Fr| (LiE(cm) D firfE(em) | p ke/m?) | fFf#(cm) | PR &Pa) | frff(em) | 6 (&)
129 0.0 | 129 ~ 100 S2 129 ~ 100 vf 121 ~ 118 156 120 14.0 129 2.3
120 0.0 | 100 ~ 81| S2 100 ~ 81 vf 111 ~ 108 108 110 11.0 120 0.9
110 0.0 81~ 72| G 81~ 172 ve 91 ~ 88 129 90 13.0 110 2.1
90 0.0 72 ~ 56 G 72 ~ 56 c 79 ~ 76 360 77 13.0 90 1.4
77 0.0 56 ~ 38 G 56 ~ 38 c 63 ~ 60 393 62 23.0 77 11.3
62 0.0 38 ~ 20 G 38 ~ 20 c 51 ~ 48 433 50 24.0 62 8.5
50 0.0 20 ~ 0 G 20 ~ 0 Ve 45 ~ 42 437 44 25.0 50 11.4
44 0.0 33~ 30 432 32 23.0 44 7.4
32 0.0 27 ~ 24 392 26 24.0 32 4.5
26 0.0 16 ~ 12 442 14 21.0 26 9.7
14 0.0 8§ ~ 5 443 7 22.0 14 9.4
7 0.0 7 12.4
’21/2/4
SR ARFR [ RE- FE )
regA "], BiuA 7]
(%) Hicm) F log PR(kPa)
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Fig. 6.8 Vertical profile of physical properties of snow at the SIRC on February 4, 2021.
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Fig. 6.9 Vertical profile of physical properties of snow at the SIRC on February 11, 2021.
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Table 6.9 Physical properties of snow at the SIRC on February 11, 2021.
#HHEH A Bl HEOHES K A &R
2021/2/11 8:54~9:45 114cm <BY 4.5°
] 5 = = FRLOKEX i E il B EfE AR =
frf(em) | TCC) | firi@lem) (4 #i| frE(em) D firfi(em) | p kg/m?) | {rf@#(cm)| PR kPa) | firffiiem) | 6 &)
114 00| 114~ 98| G | 114~ 98 ¢ 107 ~ 104 334 106 7.7 114 21.9
106 00| 98~ o5/ saw | 98~ 95| f 98 ~ 95 458 97 22.0 106 10.7
97 00| 95~ 75 G 95 ~ 75| ¢ 86 ~ 83 387 85 17.0 97 33.9
85 00| 75~ 65 @ 75~ 65 ¢ 71~ 68 397 70 21.0 85 11.9
70 00| 65~ 36 G 65 ~ 36| ¢ 56 ~ 53 424 55 21.0 70 10.1
55 00| 36~ 20 G 36~ 20| ¢ 46 ~ 43 441 45 22.0 55 8.6
45 00| 20~ 10| @ 20~ 10| ¢ 29 ~ 26 468 28 21.0 45 8.5
28 00| 10~ o] a 10~ of e 16~ 13 458 15 20.0 28 1.5
15 0.0 6~ 3 461 5 20.0 15 7.2
5 0.0 5 7.8
’21/2/11
IR iEER [ EE- T )
tEEIA (7], AiA L)
8(%) Hicm) F log PR{kPa)
9t 27N 40 S B M
j T ] T T 120+ r T T T
* 110+ PR o .
* (=] L ]
1004 \ J
N 004 i ,
90+ f i
% c @
80+ | -
* 70+ ° : E
60+ l _
*
50+ o | i
* i
a0 4 4
. 30+ . + -
20+ -
* c L
104 l i
4t ol | t oy
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Table 6.10 Physical properties of snow at the SIRC on February 18, 2021.
BLHIEH R LMz HEOES KA IR
2021/2/18 10:13~11:05 144cm - 0.5°
- i i B EhRrDRE bid JEE s i 3 i ARE e
frf#(em) | T(C) | firifilem) |4 #R| {(riElcm) D firfE(em) | p ke/m?) | frif(cm) | PR&Pa) | firfi(cm) | 6 &)
144 -0.8 | 144 ~ 92 N 144 ~ 92 vf 135 ~ 132 178 134 12.0 92 28.1
134 -1.4 92~ 72| G 92 ~ 72 c 125 ~ 122 178 124 15.0 82 12.9
124 -1.1 72~ 45 G 72 ~ 45 ve 115 ~ 112 157 114 11.0 63 3.3
114 -0.7 45~ 35| G 45 ~ 35 c 105 ~ 102 140 104 13.0 54 7.3
104 -0.3 35~ 25| G 35 ~ 25 c 956 ~ 92 253 92 16.0 40 9.7
92 0.0 25~ 18] G 25 ~ 18 c 83 ~ 80 411 82 18.0 30 4.5
82 0.0 18 ~ 0] G 18 ~ 0 c 64 ~ 61 392 63 23.0 22 55
63 0.0 55 ~ 52 421 54 20.0 9 8.1
54 0.0 41~ 38 443 40 20.0
40 0.0 31~ 28 443 30 21.0
30 0.0 23 ~ 20 483 22 25.0
22 0.0 10 ~ 7 483 9 24.0
9 0.0
’21/2/18
BIEAEPR [ K- T8
A ), AuA ]
8(%) Hlcrm) F log PR(kPa)
0 10 20 30 40 0 2 3
| i } | | 1607 | | | |
T 150 :
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110+
100+
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Fig. 6.10 Vertical profile of physical properties of snow at the SIRC on February 18, 2021.



SR PRATR LA RR 4725 2022 2

611 HEHTEDWTERT, 473§ 201 257)
Table 6.11 Physical properties of snow at the SIRC on February 25, 2021.

EEA R L) HEDOHES FE =R
2021/2/25 9:30~10:20 109¢cm £ 5.5°
= ki E =) FhRoKES bisy JE i E ERE KR .
frfi(em) | TCC) | frifi(em) (4 Fr| frf(em) D firfilem) | p Ge/m?) | firff(cm) | PRGPa) | frfi(em) | 6 &)
109 0.0 | 109 ~ 103| S2 109 ~ 103 vf 107 ~ 104 126 106 6.2 109 8.2
106 0.0 103 ~ 85/ G 103 ~ 85 ve 95 ~ 92 405 94 9.6 106 0.3
94 0.0 85~ 75| G 85~ 175 c 81 ~ 178 393 80 14.0 94 11.9
80 0.0 75 ~ 47 G 75 ~ 47 c 67 ~ 64 411 66 18.0 80 1.8
66 0.0 47 ~ 34 G 47 ~ 34 c 58 ~ 55 428 57 21.0 66 5.7
57 0.0 34~ 15 G 34~ 15 Ve 42 ~ 39 407 41 21.0 57 8.5
41 0.0 15 ~ 0 G 15 ~ 0 c 26 ~ 23 467 25 19.0 41 6.1
25 0.0 g ~ 6 473 8 18.0 25 8.1
8 0.0 8 6.5
’21/2/25
A ISFR [ K- 58 ]
tagiA (], AfA ]
81(%) Hlcm) F log PR{kPa)
0 10 20 30 40 0 1 2
} } } } [ 1207 } } } }
[} i
1101 -
* ® vf
100f -
* o0l o i
. 804 c .
704 -
*
60 4 c i
*
50 4+ -
* 40 4 c .
30+ | E
* Ve
204 -
i
* & 107 c s i
———+——+— ol —— e
-8 -6 -4 =2 0 - 0 100 200 300 400 500
T(°C) E o (ke/re)

Y 601 FENT I (R, AFI3F 20 257)
Fig. 6.11 Vertical profile of physical properties of snow at the SIRC on February 25, 2021.
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Table 6.12 Physical properties of snow at the SIRC on March 4, 2021.

BLEH A L MEOBRE x & IR
2021/3/4 9:25~9:59 76cm i 5.3°C
E iR F " ERDORES s B il E Ak e
frfft(em) | TCC) | friE(em) |4 5| {(riE(cm) D i (cm) | p kg/m® | firffi(cm) | PR &Pa) | fi7fif(em) [ 0 &)
76 00| 76~ 66| G 76 ~ 66| m 73 ~ 70 368 72 18.0 76 1.1
72 00| 66~ 38 @ 66~ 38 ¢ 59 ~ 56 362 58 13.0 72 0.4
58 0.0 38~ 30 G 38 ~ 30 Ve 49 ~ 46 442 48 20.0 58 6.0
48 0.0 30~ 15 G 30~ 15 c 35 ~ 32 377 34 20.0 48 9.6
34 0.0 15 ~ 0 G 15 ~ 0 c 25 ~ 22 436 23 21.0 34 8.7
23 0.0 10 ~ 7 451 8 20.0 23 5.7
8 0.0 8 4.3
’21/3/4
SBIRIER [ £ T8 )
tEsE ], AiA ]
8(%) Hiem) F log PR(kPa)
0 10 20 30 40 0 1 2
B | —3 80+ ! } | |
* PR o
* 704 m ¢ 4
: 6ot . i
" 507 : 5 g
401 ‘ i
¥ 304 * ]
. 20 6 ! 1
[
* [v] 101 c * T
I f } | { o O | | - : |
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T('C) E o (kefr?)
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Fig. 6.12 Vertical profile of physical properties of snow at the SIRC on March 4, 2021.
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Table 6.13 Physical properties of snow at the SIRC on March 11, 2021.

BMEHR LRy EEORES K R =R
2021/3/11 9:23~9:57 44cm & 5.2°C
S i £ = FEROKES pidy B il HE EREAKE =
firfii(cm) | T°C) | frid(em) [4 #x| {ri#E(cm) D firfE(cm) | p ke/m?) |fizf@(cm) | PR G&Pa) | firffi(cm) | 6 &)
44 0.0 44 ~ 37 G 44 ~ 37 c 41 ~ 38 416 40 18.0 44 10.9
40 0.0 37 ~ 24 G 37 ~ 24 Ve 32 ~ 29 445 31 20.0 40 4.3
31 0.0 24 ~ 18 G 24 ~ 18 Ve 22 ~ 19 400 21 17.0 31 10.0
21 0.0 18 ~ 11 G 18 ~ 11 [ 15~ 12 507 14 18.0 21 13.7
14 0.0 11 ~ 0 G 11~ 0 [ ]~ 4 473 6 18.0 14 4.4
6 0.0 6 7
’21/3/11
AR iSF [ £ TS )
g (), AuA )
8(%) Hicm) F log PR{kPa)
0 10 20 30 40 0 1 2
! i f | | 601 f | f i
8 T 501 . g
* FR e =
* 40+ c 1' . ;
* 201 v ’ - Ed
| "
* 20+ o * E E
5 c © 3] X
104 Z
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Fig. 6.13 Vertical profile of physical properties of snow at the SIRC on March 11, 2021.
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Table 6.14 Physical properties of snow at the SIRC on March 15, 2021.

HMEA B (RIS HWEOWES K & IR
2021/3/15 9:30~9:58 24cm £y 7.7°C
T W T " EROAES & i [ 3 EREAE e
frff(em) [ TCC) | frfflem) [# #6| Ari#(cm) D | friflem) | p Gg/m? | frf(cm) | PR &Pa) | f(rfiicm) | 6 %)
24 0.0 24 ~ 9 G 24 ~ 9 c 18 ~ 15 412 17 24.0 24 19.6
17 0.0 { M 0 G 9 ~ 0 m Bl 3 631 5 25.0 17 104
5 0.0 5 13.1
’21/3/15
A I8R [ EE- B )
tegiA ("], AfuA ]
8(%) Hicm) F log PR{kPa)
0 10 20 40 0 1 2 3 40
} | | | | 40 | | | } }
P T 0 .
¥ 20 PR o
* c
10 T E\\E\_ﬂ
—+ 4+ ol B " :
-2 -6 -4 - 0 L 0 100 200 300 400 500
T('C) E o (ke )
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Fig. 6.14 Vertical profile of physical properties of snow at the SIRC on March 15, 2021.
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Appendix Published materials on snow observation data in Nagaoka.

woR g,

51 (W)

i %

1964.12 ~ 1976.3

UEGE RS S

No.25 (1976)

1976.11 ~ 1978.4

B SR b 10 4

No.31 (1978)

1FN s B D

1978.11 ~ 1979.3

R ks

No.43 (1979)

R E N

1979.11 ~ 1980.4

b S o R 2

No.54 (1980)

ERSESN SEV

1980.12 ~ 1981.4 | T XA P o 448 No.64 (1891) ES IR SR
1981.11 ~ 19823 | THA g 4 4~ 4K No.75 (1982) E=HES-
1982.11 ~ 1983.4 | Th R 535 4@ oK No.84 (1983) E=IE S R
1983.10 ~ 1984.4 | 533 S5 4/ = 40K No.91 (1984) EEc SR
1984.11 ~ 1985.4 | 53R S5 4 424K No.100 (1985) LR E TN

1985.11 ~ 1986.4

i 5 2

No.115 (1987)

1986.11 ~ 1987.4

LECE RS S

No.120 (1987)

1987.11 ~ 1988.4

i 5 25 7 e

No.130 (1988)

1988.11 ~ 1989.3

TS H P A

No.138 (1989)

1578 208 B

1989.11 ~ 1990.4

§ SR 8 7R

Z-# KR No.145 (1990)

R |

1990.11 ~ 1991.4

S SR 5 4 4

F+# R No.153 (1992)

LSRN 2 =9

1991.11 ~ 1992.4 | SR S5 4w flr -8R No.156 (1992) S ERIE,
1992.11 ~ 19933 | Sp{ R S 4 4o flr it 44408 No.159 (1994) SR I ESR
1964/65 ~ i s I : . 30 f 2ITHRG Y2 2
. T SERI 23y fhren e 4OR . o Fa
1993/94 % gp | PR TRITHEFFLHR No.162 (1995) TRED METEEDEDHD
1993.11 ~ 1994.4 | $h 38R S 4R i 4408 No.164 (1995) LR W =)
1994.11 ~ 1995.4 | SHEERIPH A 4o i 448 No.174 (1996) ES SN Ev

1995.11 ~ 1996.4

B SR 23 AT 4 i

F=4R No.176 (1996)

1996.11 ~ 1997.3

G S 55 4

2R No.182 (1997)

1578 8 FUE

1997.11 ~ 1998.4

o ST 5 T

F=#R No.186 (1998)

£ N R SR i

1998.11 ~ 1999.4

5y S A 4 T

Z+#HHR No.195 (1999)

I AR P S

1999.11 ~ 2000.4 | S ¢R 2P i o 4«48 No.206 (2000) B I AR O e T
2000.11 ~ 2001.4 | Sp R P 4Rt 4o pr it 4+ 4R No.223 (2002) SR
2001.11 ~2002.4 | SRR P i o 44408 No.235 (2003) o T

2002.11 ~ 2003.3

G SR 5 7D 4 i

Z=¥B No.254 (2004)
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B OB E, H 8 () ¥y oy i %
2003.11 ~ 2004.3 | BSR4 47 Jil A 4= 4R No.269 (2005) o
2004.11 ~2005.4 | SpER A G fri? 42408 No.280 (2005) cenm g
2005.11 ~ 2006.3 | 55 555 45 P 7 4408 No.302 (2007) con g
2006/%0;,09 % 2 B SR 2o AR e pir i - 40T No.346 (2010) I
2009/10 X 3 T KR g A o 425K No.356 (2011) |
2010/11 % 2 S SR A R T MR No.363 (2012) Sh #
2011/12 % 3R B SR A T gl 4R No.372 (2012) o8 Fh
2012/13 X 77 B SR A A i 4248 No.381 (2013) 28
2013/14 % 3 5 SR S AR 4 22408 No.389 (2014) S @
2014/15 % 31 B R A A i 4288 No.398 (2015) % W
2015/16 X 7R SR P A P 4240 No.409 (2017) BN
201617 % SR 0 4 4T 4 ROR No.417 (2018) *F B
201718 KA 5o SR AR AT 4R No.428 (2019) ES RN
2018/19 X 5 5 SR A R g 40 No.441 (2020) RN
201920 X 71 s SR A L 4R No.461 (2021) ES RN




