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Data on Snow Cover in Nagaoka (26)
(November 2001 - April 2002)

Masaaki ISHIZAKA

Nagaoka Institute of Snow and Ice Studies,

National Research Institute for Earth Science and Disaster Prevention(NIED), Japan

ishi@bosai.go.jp

Abstract

This report describes the daily data of snow cover observed and measured at the Nagaoka Institute of Snow and Ice

Studies during the winter of 2001/2002. The data include the following items: weather conditions; the depth and water

equivalent of snow cover; and the depth, cumulative depth, water equivalent and density of newly fallen snow at the

observation site. Snow profile observation of physical properties of snow cover were also carried out about every five day

at the snow pit observation site. The items of these observations are as follows: snow depth (HS), snow temperature (T),

grain shape (F), grain size (D), hardness of snow (R), snow density (p ), water equivalent of snow (HW), free water

content of snow (W), weather and air temperature. The measurements followed the guide for surface meteorological

observations, and the manual for measurement of snow cover.

The last winter (2000/2001) much snow fell after fourteen consecutive relatively warmer winter seasons (since 1986/

87), but much snow did not fall in the 2001/2002 winter season. The ground was continuously covered with snow from
December 11, 2001 to March 12, 2002. The maximum snow depth was 80 cm, recorded on February 16, 2002, and the

cumulative depth of newly fallen snow was 411 cm.

Key words : Snow depth, Depth of newly fallen snow, Snow pit profile, Nagaoka, 2001/2002 Winter
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Fig.1 Location of the observation site (Point A).
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Fig. 2 Relationship between snow cover water equivalents as measured by a snow sampler
and the snow weight meter at the meteorological observation site.
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B ﬁ‘%ﬂ%?ﬁ\ %‘%ﬂ%’—?i'ﬁﬁa% % # = = B i
S B | O BLAbLLL | | EFh s .
Bﬁ O | muiysx | 4> | = > s g & HS on
3 = O E =% b h A * & g * HN cm
E © | & i KEENE A B OE F M E BE | CHN cm
g E | M o £ e FHEEOMYKE | DNW mm
FRESOBE RHO kg/m®
BMEOEE ) g/em®
REMYKE HSW mm
ooooooooUoOoooUooooooooooooo BEOLB TN EE Y kg/m?
000000ooooooooooooooooooooon I B R kef/em’
000o000o0o00ooooDooDooooo & Kk = W %
1100000000000 ooooooooooon £ =1 F
Oooooooooooo200b00oooooooo?y Ef iR T k®
O0000o0o00oooooUuo2emd000OOO 2800 = iR C
ooooo E R O K & X
12000000000000000000000000 Very fine v 0.2mm & 9 A\
0000000000017000 22em0000000 Fine f 0.2 ~ 0.5mm
00001200000000000000000000 Medium = 95~ LOmm
Coarse c 1.0 ~ 2.0mm
000280000000 7cmO0000000000O0O0O
Very coarse ve 2.0 ~ 5.0mm
1000000000000 020030emO00QOn Extrome . P

ooooooolooobooooboooooboooo
oobobooooO0ooboOoooobOoooolrgoooo

O




oooooooooOooooon 2350020030 30

O3 googo

Table 3 Snow cover classification.
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Snow cover data (November, 2001).
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Table 4.1
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Table 4.2 Snow cover data (December, 2001).

O0o0ooooz20010 1200

% 2001 4£128

X X® T ®HE B\#HEE R A BEFBEEOHEED H %

® YKk E ¥R SR YK BE B

Weather HS HSW HN CHN DNW RHO liemarks
B cm mm cm ch mm kg/m®
1 © 0 0 — 2 — —
2 [ ) 0 1 - 2 - -
3 © 0 0 — 2 — -
4 © 0 1 — 2 — -
5 O 0 0 - 2 - —
6 [ ) 0 0
7 0 1
8 0 1 vaeil]
9 / K 0 0
10 0 0 8 10 17.7 219
11 > 7 13 2 12 7.1 419
12 © 7 16 - 12 - -
13 e 4 2 - 12 — -
14 © 0 0 1 13 6.4 917
15 © 0 0 3 16 9.0 345
16 © 5 6 — 16 - —
17 © 2 2 22 38 21. 2 97
18 > 25 20 12 50 28.3 234
19 > 26 46 8 58 23.8 297
20 s 26 68 0 58 0.0 0
21 © 22 61 — 58 — —
22 ) 19 56 11 69 16.9 153
23 > 30 69 0 69 0.0 0
24 O 26 68 - 69 — -
25 = 21 64 0 69 0.0 0
26 © 20 63 1 70 1.2 240
27 > 20 57 2 72 4.2 280
28 > 20 57 7 79 4.2 64
29 oo 27 59 0 79 0.0 0
30 > 21 61 6 85 11.1 202
31 0] 27 67 0 85 0.0 0
o 90
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Table 4.3 Snow cover data (January, 2002).

gooooooz20020 100

#A 20024E1 1
"X X T BHE EHESHEE BFBEEOHEED %z
# FHYKE TR 4 K BE B
Weather HS HSW HN CHN DNW RHO Remarks
B ch mm cm cm mm kg/m® ]
1 O 26 69 13 98 9.2 70
2 0) 35 71 30 128 32.1 108
3 > 57 105 6 135 17.3 275
4 > 55 116 3 137 11.8 472
5 © 44 119 11 148 14.6 138
6 © 50 135 10 158 13.7 139
7 © 57 149 0 158 0.0 0
8 ¥ 45 149 6 164 4.7 77
9 A 49 156 0 164 0.0 0 |HSW=152mm
10 [ ) 47 164 - 164 - —
11 © 42 133 - 164 — -
12 © 39 132 — 164 - -
13 © 36 120 — 164 - —
14 0) 34 114 — 164 — —
15 © 32 109 — 164 — -
16 9 26 82 0 164 0 0
17 > 24 75 5 169 2.3 46
18 © 30 80 2 171 2.6 107
19 ) 30 84 — 171 — -
20 0) 26 84 — 171 - —
21 ) 25 83 - 171 — —
22 [ ) 19 57 2 173 3.5 233
23 © 20 57 35 208 45.8 133 |HSW=28mm
24 > 61 105 22 230 29. 2 136
25 > 70 138 5 235 5.3 102
26 O 65 142 - 235 - -~
217 [ ) 56 144 0 235 0.0 0
28 © 47 127 22 257 20. 6 95
29 s 65 152 9 266 8.1 90
30 O 67 160 8 274 11.5 144 |HSW=119mm
31 © 63 171 20 294 14.9 73

g 100
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Table 4.4 Snow cover data (February, 2002).

A 20024E2 A
®= X &KBE T B EE - R BEHREOFHEED %
= Y KE FREEE Y KEE E
Weather | HS HSW HN CHN DNW RHO Remarks
cm mm cm cm mm kg/m>
> 75 188 0 294 0.0 0
2 0] 62 189 — 294 — —
3 © 53 183 — 294 - —
4 © 49 175 - 294 - -
5 © 45 165 - 294 - —
6 © 42 163 — 294 — —  |HSW=127mm
7 ) 40 154 — 294 - —
8 ) 37 145 14 308 9.9 69
9 > 48 139 13 321 9.8 75
10 > 57 152 16 337 8.3 51
11 > 68 161 16 353 18.4 113
12 > 74 180 7 360 8.0 113
13 © 74 180 13 373 11.5 91 |HSW=147mm
14 > 76 191 7 380 8.1 116
15 0) 74 200 9 389 10. 4 115
16 ) 80 213 — 389 — —
17 @) 70 212 0 389 0.0 0
18 > 63 218 7 396 9.9 152
19 > 65 220 8 404 24.8 299
20 © 73 242 — 404 - —  |HSW=208mm
21 0) 65 236 — 404 - -
22 [ ) 57 224 — 404 - -
23 ) 51 195 — 404 — —
24 ) 48 197 - 404 — —
25 0] 45 182 — 404 — —
26 © 43 175 — 404 - —
27 ) 39 162 — 404 — —  |HSW=153mm
28 [ 34 143 — 404 - -

g 11 o
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Table 4.5 Snow cover data (March, 2002).

#A 20024£3 A
2 X KB g ®HE bR ER HHEBEEOFBEED| H z
E3 HEKE TR MY KEE i g
Weather HS HSW HN CHN DNW RHO Remarks
B cm mm cm cm mm kg/m> -
1 © 31 127 404 - -
2 © 28 112 408 7.7 197
3 ) 30 107 408 — -
4 O 24 97 408 — -
5 © 21 82 408 - -
6 [ ) 18 66 408 — —  |HSW=88mm
7 © 12 42 411 7.0 269
8 > 16 49 411 - —
9 O 14 48 411 — -
10 © 9 31 411 — —
11 O 4 10 411 — -
12 © 0 0 411 — —
13 ) 0 0 411 — —
14 ) 0 0 411 — —
15 [ ) 0 0 411 - -~
16 © 0 0 411 — —
17 O 0 0 411 - -
18 O 0 0 411 - —
19 ) 0 0 411 — -
20 O 0 0 411 - —
21 ) 0 0 411 — -
22 © 0 0 411 - -
23 © 0 0 411 - —
24 @) 0 0 411 - —
25 ) 0 1 411 - -
26 O 0 0 411 - —
27 [ ) 0 0 411 — -
28 O 0 0 411 — —
29 © 0 0 411 - —
30 [ ) 0 0 411 — -
31 ) 0 0 411 — —

g 120
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Table 4.6 Snow cover data (April, 2002).

#A 20024E4 A
Z XK X# T EHE EHHEERE HEHMEOFBE D B =
* FH YK B FHEERBEY KEE B
Weather HS HSW HN CHN DNW RHO Remarks
cm mm cm cm mm kg/m®
1 © 0 0 - 411 — -
2 O 0 0 - 411 — -
3 ) 0 0 — 411 - —
4 © 0 0 — 411 - —
5 © 0 0 - 411 — -
6 © 0 0 — 411 - -
7 © 0 0 — 411 - —
8 0) 0 0 — 411 — —
9 © 0 0 — 411 - —
10 © 0 0 - 411 — -
11 O 0 0 - 411 - -
12 [ ) 0 0 — 411 — -
13 © 0 0 - 411 - -
14 0) 0 0 — 411 — -
15 ) 0 0 — 411 — —
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

g 130
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Fig. 3 Time series of the snow depth on the ground and daily mean temperature.
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Fig. 4 Time series of the depth of newly fallen snow.
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Fig. 5 Time series of the cumulative depth of newly fallen snow.
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Table 5 Data of snow depth, water equivalent of snow and density of total snow cover in Nagaoka

in the 2001/02 winter seasons.

G2 A H | BER | BEHEYKE | HEORE
HS (cm) H S W (um) 7 (kg/m’)
2001 12 | 28 22 78 354 -
2002 1 5 42 148 352
2002 1 10 51 196 384
2002 1 15 35 136 387
2002 1 20 30 98 328
2002 1 25 76 175 231
2002 1 30 69 187 272
2002 2 5 51 192 375
2002 2 10 66 195 295
2002 2 13 83 227 273
2002 2 15 86 240 279
2002 2 20 79 272 345
2002 2 25 53 212 400
2002 2 28 43 183 427
2002 3 5 31 137 440
2002 3 10 17 77 455
300
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Fig. 6 Relation between the water equivalent of snow cover and snow depth at the snow pit observation site.
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Table 6.1 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

#suea A B HEDRX X & xOE
2001/12/28 9:20~10:20 22¢cm * 1.6°C
E5 iR Ed - BROKE X bl E | & E k=g
frf@ (cm)| TCC) | M (em) | T | ALE(cm) D AL (em)| p (g/cm®) [HLB (cm) R (kef/cnd)|ALE (cm)| W (%)
22 0 22~ 15| 6 |22 ~ 15| ¢ 18 0. 330 20 0. 100 22 1.6
15 0 15~ 121 G |15 ~ 12| ¢ 12 0.376 14 0. 340 20 4,9
10 0 12~ 0 G |12 ~ 0 c 5 0. 402 5 0. 190 14 4.3
5 0 10 10.8
0 0 5 12.0
#BAEAR #HRwR HEORX X R R
2002/1/5 9:15~10:15 42cm © 3.2°C
Ed I Ed 3 EROKE X B E | ® )i g kR
firf8 (cm)| T(C) | MfE(cm) | 85 | LE (cm) D I (em)| p (g/cm®) ST (cm) |R (kgf/cnd)NLE (cm)| W (%)
42 0 42~ 40| N |42 ~ 40| f 39 0. 484 41 0.120 42 5.7
40 0 40~ 30| G |40 ~ 30| m 34 0. 335 35 0.120 37 12. 4
35 0 30~ 24| S1 |30 ~ 24| f 25 0. 350 26 0. 180 32 9.9
30 0 24~ 230 G |24 ~ 23| m 22 0. 498 23.5 0. 250 27 6. 4
25 0 23~ 15 G |23 ~ 15| m 18 0. 348 18 0. 280 24 40,1
24 0 15~ 10| G |15 ~ 10| ¢ 11 0. 369 13 0. 150 18 11.6
23 0 10~ 0 G |10 ~ 0 c 4 0.431 5 0. 180 13 6.1
20 0 5 9.0
15 0
10 0
5 0
0 0
#BReEA R B HEOBRS X = xOE
2002/1/10 9:15~10:30 5lcm [ ) 1.5C
Ef i Ef ‘ BRIOKE S w B | ® B EkR
fri@ (em)l TCC) | i (em) | E | AL (cm) D |[fLfE (cm)| p (g/cm®) NI (cm)[R (kef/cn)ALE (cm)] W (%)
51 0 51 ~ 46| G [51 ~ 46| m 47 0.423 48 0.190 51 24, 6
50 0 46~ 36| G |46 ~ 36| m 40 0. 367 41 0.130 48 34,9
46 0 36~ 35| G |36 ~ 3| ¢ 31 0. 386 33.5 0. 320 41 17.7
45 0 35~ 30| G |3 ~ 30| ¢ 17 0. 465 33 0.140 33 9.6
40 0 30~ 23| G |30 ~ 23| ¢ 11 0. 405 27 0. 190 27 8.8
36 0 23~ 22| 6 |23 ~ 22| ¢ 3 0. 432 22.5 0. 580 19 7.9
35 0 2~ 15| 6 |22 ~ 15| ¢ 19 0. 360 13 5.7
30 0 15~ 9 G |15 ~ 9 c 13 0. 150 5 6.5
25 0 9~ 0 G 9 ~ 0 c 5 0. 190
23 0
22 0
20 0
15 0
10 0
9 0
5 0
0 0.1
0 180
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Fig. 8.1 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.
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Table 6.2 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

BREAR RS BEDES X & % B
2002/1/15 9:30~10:00 35cm © 6.2°C
£l iR Ed = BROKE X w E B iy &kE
fri@ (em)| T(CC) | ME(em) | 5 | ME (cw) D |fif@ (cm)| p (g/cm®) AL (cm)|R (kgf/cn?)|fLE (cm)| W)
35 0 35~ 30| G |3 ~ 30| ¢ 31 0. 402 33 0. 580 35 0.4
30 0 30~ 20 G |30 ~ 20| m 23 0. 353 25 1. 600 33 3.5
25 0 20~ 19| G |20 ~ 19| m 15 0. 352 19.5 0. 680 25 3.0
20 0 19~ 14} G |19 ~ 14| 11 0.335 17 0. 160 17 7.6
19 0 M4~ 11| ¢ |14 ~ 11| ¢ 8 0.378 12 0. 370 12 9.8
15 0 11~ 7 G |11 ~ 7 c 2 0. 370 9 0.140 9 8.1
14 0 7T~ 0 G 7 ~ 0 c 3 0. 270 3 10.7
11 0
10 0
7 0
5 0
0 0
BNEAR BHHEFZ) HEORX X = % B
2002/1/20 9:00~10:00 30cm @) -1.1°C
ES ik Ed 7 BhOKE S B E | & B &KE
AT (cm)| T(CC) | M (em) | 8 | HLfE (cm) D [ (em)| p (g/cm®) BB (cm)|R (kgf/cnd)NERE (cm)| W (%)
30 -2 30~ 20| 6 {3 ~ 20| f 24 0. 301 13 5.8
25 3.8 1 20~ 15| 6 |20 ~ 15| m 16 0.329 8 9.0
20 2.3 | 15~ 11| 6 15 ~ 11 c 12 0. 307 BRIy 3 10.3
15 0 11~ 5 G |11 ~ 5 c 7 0. 294
10 0 5~ 0 G 5 ~ 0 c 1 0. 372
5 0
0 0
BsREAA BRI BMEORS x R % B
2002/1/25 9:20~10:20 76cm * 1.2°C
E B £ g BROKRZ X " E |’ )i 4 &KE
AT (em)| T(C) | ME(em) | TE | R (cm) D fzf# (em)| p (g/cm®) ALE (cm)|R (kgf/cn®)|LfE (cm)| W(%)
76 0 76~ 64| N |76 ~ 64| f 66 0. 100 70 0.110 76 0.0
70 0 64~ 60| G |64 ~ 60| m 61 0.215 62 0. 090 70 0.0
65 0 60 ~ 52| S1 |60 ~ 52| f 54 0. 152 56 0. 160 62 6.3
60 0 52~ 49| G |52 ~ 49| m 49 0. 260 50 0. 280 56 1.9
55 0 49~ 22| 52 |49 ~ 22| f 39 0. 167 40 0. 310 50 2.5
50 0 2~ 14| 6 {22 ~ 14| ¢ 29 0.171 30 0. 430 40 1.7
45 0 14~ 0 G |14 ~ 0 c 17 0.373 18 0. 310 30 4.2
35 0 6 0. 392 7 0.170 18 7.8
25 0 7 6.0
20 0
15 0
10 0
5 0
0 0
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Fig. 8.2 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.
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Table 6.3 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

BR4ERR Bz HEORX X & R IR
2002/1/30 9:50~10:50 69cm O 3.7°C
£ = Ef =3 BROKE X b B & B &k
B (cm)] T(C) | hr@(em) | ®E | MB(cm) | D |frfB(cm)| p (g/cn®) WEE (em)|R (kgf/cn®)ALE (cm)| W (%)

69 0 69 ~ 60 N 69 ~ 60 f 63 0.127 63 0.170 69 24.3
65 0 60 ~ 44 S1 60 ~ 44 f 52 0.178 51 0.130 65 1.5
60 0 44 ~ 35 G 4 ~ 35 m 37 0. 381 39 0.110 60 0.0
55 0 35 ~ 22 32 35 ~ 22 f 26 0. 259 28 0.270 50 0.0
50 0 22 ~ 20 I 22 ~ 20 m 16 0. 409 21 0. 560 40 10.6
45 0 20 ~ 15 G 20 ~ 15 c 11 0. 313 17 0.180 39 9.8
44 0 15~ 8 G 15 ~ 8 c 3 0. 407 12 0.270 30 0.6
40 0 8~ 0 G 8 ~ 0 c 4 0.190 28 3.4
35 0 17 6.4
30 0 12 9.1
25 0 4 6.2
22 0
20 0
15 0
10 0
8 0
5 0
0 0

#BHEAR A bS] BEOEX X & % R

2002/2/5 9:30~10:30 5lcm ©) 2.4°C

E i Ef " EROKEX w E | & B EKE
W@ (em)| TCC) | MB(m) | TBE | AE (cw) D |[frfE(cm)| o (g/cm®) [T (cm)[R (kef/cnd)NLE (cm)| W (%)

51 0 51 ~ 42 G 51 ~ 42 c 43 0. 330 45 1. 220 51 0.0
50 0 42 ~ 37 G 42 ~ 37 c 38 0. 358 39 1. 300 46 1.7
45 0 37 ~ 33 G 37 ~ 33 c 34 0. 403 35 0.180 40 2.3
42 0 33~ 29 G 33 ~ 29 [ 30 0.412 31 0. 340 35 8.2
40 0 29 ~ 23 S2 29 ~ 23 f 25 0. 355 26 0. 750 30 10.0
37 0 23 ~ 20 G 23 ~ 20 m 20 0.430 21 0. 450 26 12.1
35 0 20 ~ 17 G 20 ~ 17 m 17 0. 391 19 0. 750 19 9.8
33 0 17~ 0 G 17 ~ 0 c 7 0. 339 8 0. 380 15 7.7
30 0 8 6.8
29 0 5 8.2
25 0
23 0
20 0
17 0
15 0
10 0
5 0
0 0
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Fig. 8.3 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.
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Table 6.4 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

BqREAH kiS5 HEoOBRX X & R B
2002/2/10 9:10~10:30 66cm % -0. 7°C
Ed B Ed ®’ BRIOKE X & E | ' B &akE
MR em)| TCC) | MEem) | 38 | HLH# (cm) D il (cm)| p (g/cm®) AL (cm)|R (kgf/cn)|AL1E (cm)| W(%)

66 -0.7 66 ~ 41 N 66 ~ 41 vf 63 0. 067 41 0. 050 40 7.0
60 -0.9 41 ~ 32 G 41 ~ 32 c 55 0.094 32 0. 100 35 12.3
55 -0.9 32~ 29 1 32 ~ 29 c 50 0. 086 29 0. 200 30 9.4
50 -0.9 29 ~ 19 S1 29 ~ 19 m 45 0. 088 19 0. 420 25 14.8
45 -0.3 19 ~ 17 G 19 ~ 17 c 35 0. 389 17 0. 700 20 4.7
40 0 17 ~ 12 I 17 ~ 12 c 29 0. 402 12 0. 380 18 1.6
35 0 12~ 8 G 12~ 8 c 25 0.411 8 0. 320 15 0.0
30 0 8~ 0 G 8~ 0 c 20 0. 425 0 0. 300 10 3.1
25 0 17 0.503 5 4.9
20 0 13 0. 439
18 0 8 0.374
15 0 5 0. 373
10 0
5 0
0 0

#BReEAA Bl HEOBRX X & % B

2002/2/13 9:45~10:40 83cm %k 5C

£ B Edf 7 BROKE X b E | H® B Ek=®
P8 (em)| TCC) | MrE(cm) | 5 | HLfE (cm) D |frB(cm)| o (g/cm®) NP (cm)|R (kgf/cn?)NLE (cm)| W(%)

83 0 83 ~ 170 N 83 ~ 70 vf 76 0. 146 76 0.230 83 0.0
80 0 70 ~ 42 S2 70 ~ 42 vf 64 0.156 65 0. 150 77 0.0
75 -0.3 42 ~ 38 G 42 ~ 38 m b4 0.189 55 0. 200 16 8.2
70 -0.3 38 ~ 32 G 38 ~ 32 m 38 0. 362 46 0.210 8 3.7
65 -0.4 |32 ~ 30 I 32 ~ 30 c 33 0. 386 40 0. 220 3 8.0
60 -0.3 30 ~ 20 G 30 ~ 20 m 24 0. 445 35 0. 080
55 -0.2 20 ~ 12 G 20 ~ 12 c 15 0. 403 31 0. 280
50 0 12 ~ 6 G 12 ~ 6 c 7 0. 392 25 0. 290
45 0 6 ~ 0 G 6 ~ 0 c 2 0.414 16 0. 300
40 0 9 0. 450
35 0 3 0. 150
31 0
30 0
25 0
20 0
15 0
10 0
5 0
0 0
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Fig. 8.4 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.
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Table 6.5 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

BREAH Bz HEOBRS X & K/ IR
2002/2/15 9:30~10:40 86cm * 2.3C
%5 & = K EROAEE | B E | & & AKE
w8 (em)| TCC) | B (em) | 5 | ME(cw) D |fr#(cm)| p (g/cm®) (A7 (cm)R (kef/cn?)ALE (em)| W)

86 0 86 ~ 77 N 86 ~ 77 vf 80 0.123 71 0. 180 86 0.9
85 0 77 ~ 69 S1 77 ~ 69 vf 72 0. 186 69 0. 400 80 0.0
80 0 69 ~ 66 G 69 ~ 66 m 66 0. 304 66 0.210 75 0.0
75 0 66 ~ 39 S1 66 ~ 39 vf 60 0.190 39 0.270 70 0.0
70 0 39 ~ 30 G 39 ~ 30 c 50 0. 165 30 0. 180 66 3.8
65 0 30 ~ 18 G 30 ~ 18 c 41 0. 186 18 0. 340 60 0.0
60 0 18 ~ 10 G 18 ~ 10 c 36 0. 327 10 0. 440 55 1.8
b5 0 10 ~ 0 G 10 ~ 0 c 33 0. 430 0 0. 440 50 7.4
50 0 25 0.435 45 0.3
45 0 20 0. 416 40 10.0
40 0 13 0. 391 35 8.9
35 0 3 0. 360 30 7.8
30 0 25 8.7
25 0 20 12.5
20 0 15 6.0
15 0 10 0.7
10 0 5 5.8
5 0
0 0

BH«EAH Bz HEORS xR % B

2002/2/20 9:45~10:50 T9cm © 4.3°C

Ef & Ef = BRIOKE X w E | # ;-4 EkE
B (em)| T(C) | ME(em) | 5 | HME(cmw) D |frf# (em)| o (g/cm®) [T (cm)|R (kgf/cnd) AL (em)| W (%)

79 0 79 ~ 65 S1 79 ~ 65 f 70 0.186 74 0. 080 79 31.6
75 0 65 ~ 60 G 65 ~ 60 c 61 0. 311 68 0. 380 72 20. 4
70 0 60 ~ 57 S2 60 ~ 57 m 57 0.291 63 0. 490 63 0.8
65 0 57 ~ 50 G 57 ~ 50 c 52 0.334 58 0.470 59 3.1
63 0 50 ~ 35| 82,6 |50 ~ 35 c 41 0. 391 53 0.110 54 4.4
60 0 35 ~ 16 G 35 ~ 16 c 24 0. 448 45 0. 450 43 2.4
58 0 16 ~ 15 I 16 ~ 156 c 6 0. 370 37 0. 360 26 10.1
55 0 15 ~ 0 G 15 ~ 0 c 33 0. 380 8 4.3
50 0 25 0.710
45 0 18 1.070
40 0 15.5 0. 980
35 0 12 0. 830
30 0 5 0. 550
25 0
20 0
15 0
10 0
5 0
0 0.2
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Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.
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Table 6.6 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

#ByER A ki3l HEOBRS X & xR

2002/2/25 9:25~10:30 53cm O 3.7°C -
E< B Ed = EROREX w E | ® i kR

(I8 (em)| T(C) | fifB(cm) | TE | ALE (cm) D |[frf (cm)| o (g/cm®) [FEE (cm)|R (kgf/cnd)ALE (cm)| W (%)

53 0 |53 ~ 44| G |53 ~ 44| o 47 0.324 52 0. 150 53 9.3
50 0 |44 ~ 38| G |44 ~ 38| ¢ 38 0. 387 47 0. 770 48 5.5
45 0 |38 ~ 34| G |38 ~ 34| n 33 0. 401 43 1.310 39 6.2
40 0 |34 ~ 33| 1 |34~ 33| ¢ 27 0. 401 39 0.160 35 10.3
35 0 |33 ~ 24| G |33 ~ 24| ¢ 17 0. 445 33.5 | 0.680 28 5.6
33 0 |24 ~ 23] 1 |24 ~ 23] o 13 0.498 27 0.320 18 10.9
30 0 |23 ~ 13| G |23 ~ 13| ¢ 7 0. 407 23.5 | 0.390 15 8.9
25 0 |13 ~ 12| I |13 ~12] ¢ 2 0. 348 18 1. 370 9 6.2
23 0 |12~ 0] G |12~ 0] ¢ 12.5 | 1.090 3 5.8
20 0 9 0. 640
15 0 4 0. 420
12 0
10 0
5 0
0 0

BREA R #Hrrsz HEOBEX x K & B

2002/2/28 9:20~10:20 43cn ® 3.9C
- 5 E g BRIOKE X 4 B | ® B &k

AL (em)| T (C) | AEB(em) | FB5 | AL (cm) D | (cm)| p (g/cm®) [T (cm) R (kef/cnd)ALE (cm)| W (%)

43 0 |43 ~ 34| G |43 ~ 34| ¢ 37 0.385 43 0. 069 43 9.0
40 0 |34 ~ 30| 6 |34~ 3] c 30 0. 497 30 0.231 36 9.2
35 0 130 ~ 22| G |30 ~22] ¢ 25 0. 430 21 0.315 32 8.7
33 0 |22~ 21| 1 |22 ~21] ¢ 14 | 0.443 11 1.584 26 8.1
30 0 |21 ~ 11| G |21 ~ 11| m 5 0. 440 9 0.293 17 9.3
25 0 |11~ 9| I |11~ 9] m 1 0. 389 13 11.9
21.5 0 9 ~ 5| 6 |9 ~ 5] ¢ 7 8.6
20 0 5 ~ 0] G |5 ~ 0] ¢ 3 4.7
15 0
10 0
7 0
5 0
0 0
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Fig. 8.6 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

g 290



0 6.7

oooooooooOooooon 2350020030 30

oooooooooooboo

130

1200000

140300

Table 6.7 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.

#EA R B HEEOBRX X X IR
2002/3/5 9:15~9:50 3lcm © 2.5C
E-f iR E " FBRIOKE X " B | ® B EkER
GrfE (em)| T (CC) | frfE(em) | T8 | AL (cm) D |[frE(cm) p (g/cm®) (A (cm)|R (kgf/cad) N (cm)| W (%)
31 0 31 ~ 19 G 31 ~ 19 m 27 0. 355 28 0. 340 31 0.0
27 0 19 ~ 10 G 19 ~ 10 m 21 0.423 23 0. 350 27 5.4
23 0 10 ~ 9 G 10 ~ 9 m 15 0. 430 17 0. 240 23 9.0
17 0 9 ~ 4 G 9 ~ 4 c 11 0. 452 13 0. 480 17 7.3
13 0 4 ~ 0 G 4 ~ 0 c 0. 410 9.5 1. 480 13 16. 8
9.5 0 1 0. 342 6 0. 620 6 5.3
6 0 2 0. 350 2 9.1
2 0
0 0
BAEAHR #Bern HEORX X K X B
2002/3/10 9:10~9:40 17cm © 7.9°C
Ef & Ed 7 EROKNE X B B | ® B SkER
fLfE (em)| TCC) | HLE (cm) | EE | ALE (cw) D |t (cm)| p (g/cm®) (I (cm)|R (kgf/cnd)NLE (cm)| W (%)
17 0 17 ~ 10 G 17 ~ 10 m 12 0. 427 15 1. 200 17 1.9
15 0 10 ~ 9 1 10 ~ 9 m 6 0.433 9.5 4,610 13 7.8
10 0 9 ~ 5 G 9 ~ b m 1 0.416 7 0. 420 7 8.5
8 0 5 ~ 0 G 5 ~ 0 c 3 0.230 3 3.4
5 0
0 0
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Fig. 8.7 Vertical profile of physical properties of snow cover in Nagaoka from December 2001 to March 2002.
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Appendix Date on snow cover in Nagaoka having been published.

No oooao gboobooooon goano oo
1 1964.12 0 1976.3 OO0OO0O0OD0OO0OD0O0O00ONo.25 goooooo
2 1976.11 0 1978.4 O00D0O000000ONo.31 goooaooa
3 1978.11 0 1979.3 0000000000 ONo043 gooooo
4 1979.11 0 1980.4 O000000DCOO0ONo.54 gooogoo
5 1980.12 0 1981.4 0000000000 No.64 gboobooobd
6 1981.11 0 1982.3 oob0oooooboodONo.75 goooooo
7 1982.11 0 1983.4 O000000D0000No.84 gbooboooa
8 1983.10 O 1984.4 OoOoOoOODoOOoOO0OONo91 gooogoog
9 1984.11 0 1985.4 00000000000 No.100 go 0O4go
10 1985.11 0 1986.4 ooo0ooO0o0O0obO000No.115 gooogo
11 1986.11 O0 1987.4 ooooOoOoooooOdNo.120 gooogo
12 1987.11 0 1988.4 oooo0oooboO0OdOdNo.129 gboobooobd
13 1988.11 0 1989.3 OO0OO0O0OO0O0O0O0O00ONo.138 goooooo
14 1989.11 0 1990.4 O000000DbO0O00000No.145 goooano
15 1990.11 0 1991.4 O000000b0000000No.153 gooooo
16 1991.11 0 1992.4 000000000 0O0DO0O0ONo.156 go bO4go
17 1992.11 0 1993.3 goboo0ogooboooOobOdNo.159 go oO4ao
18 1993.11 0 1994.4 OOOOCOOCOOOO0OODOOONo.164 gooogo
19 1994.11 0 1995.4 O000o0o0oO0oDbOo0oO0DOOdNo.174 goooano
20 1995.11 0 1996.4 OOOOODOODODbOODbODBNo.176 goooooo
21 1996.11 0 1997.3 000000000000 0O0ONo.182 gbooobogooao
gooogooo
22 1997.11 0 1998.4 OOOOOOOOOOODbOODONo.186
gogo
gooogooo
23 1998.11 0 1999.4 OOOOOOOOOOOOO0ONo.195
gogo
gooogooo
24 1999.11 O 2000.4 OOOOOOOOOOODOODBNo.206
gogo
1964/65 O OO0000O00D0CO0OO0D00O0ONo.162 go 00O ooooo
)5 1993/94 00O goooo
goooon
god
26 2000.11 0 2001.4 000000000000 00No.223 oo 0o
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