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Data on Snow Cover in Nagaoka (28)
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Abstract

This report describes meteorological data and snow cover observation results at the Nagaoka Institute of Snow
and Ice Studies (NISIS) during the winter of 2003/2004. The data include the following elements: weather
conditions; daily mean air temperature; the depth and water equivalent of snow cover; the depth, cumulative depth,
water equivalent and density of newly fallen snow at the observation site. Snow pit observations of physical
properties of snow cover were also carried out about every five days. The elements of these observations are as
follows: snow depth(HS), snow temperature(T), grain shape (F), grain size (D), hardness of snow (R), snow
density ( o ), water equivalent of snow (HW), water content of snow (W), weather condition and air temperature.

The winter of 2003/2004 was normal snow fall season though the maximum snow depth was larger than that in
the last winter (2002/03). The ground in NISIS was not continuously covered with the snow until January 14, 2003.
The maximum snow depth was 122cm, recorded on February 8, 2004, and the cumulative depth of newly fallen

snow was 473cm.
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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 measured by a snow sampler and
those by the snow weight meter at the
meteorological observation site.
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Table 2 Symbols and units of Snow cover quantity.
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Fine f 0.20 0.5mm
Medium m 0.50 1.0mm
Coarse c 1.00 2.0mm
Very coarse Ve 2.00 5.0mm
Extreme e 5.0mmO 0000
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Table3 Snow cover classification,
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Snow cover data (November, 2003)
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Tabled.2  Snow cover data (December, 2003)

D0loo 20030 120

o |O O O 0|0 o0 o000 goooopooool o O O

ad oodoad O00ogijoooDo|o ad

Weather HS HSW HN CHN DNW RHO Remarks

H cm mm cm cm mm kg/m"”
1 ° O O O O O O

2 O O O O O O O
3 O O O O O O O
4 ° O O O O O O

5 O O O O O O O

6 O O O O O O O

7 ° O O 6 6 19.8 342
8 X 5 9 0 6 0.0 0
9 0 2 0 0 6 0.0 0
10 O 1 0 0 6 0.0 0
11 = 0 0 0 6 0 O
12 O 0 0 0 6 0.0 0
13 ° 0 0 0 6 0.0 0
14 ° 0 0 0 6 0.0 0
15 o 0 0 0 6 0.0 0
16 ° 0 0 0 6 0.0 0
17 O 0 0 0 6 0.0 0
18 @ 0 0 0 6 0.0 0
19 O 0 0 4 10 6.2 154
20 >< 5 1 7 17 22.5 322 | HWS=53mm
21 O 10 23 0 17 0.0 0
22 O 7 14 0 17 0.0 0
23 O 0 0 0 17 0.0 0
24 ° 0 0 0 17 0.0 0
25 O 0 0 0 17 0.0 0
26 ° 0 0 6 23 4.6 77
27 >< 7 1 3 26 8.8 284
28 O 6 5 0 26 0.0 0
29 () 3 1 0 26 0.0 0
30 O 0 0 0 26 0.0 0
31 @ 0 0 0 26 0.0 0
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Table4.3  Snow cover data (January, 2004)

D000 20040 10
o |d O O 0|0 o0 ooo|jo goooopoool o O O
ad oodoad O0ogjoooDo|o ad
Weather HS HSW HN CHN DNW RHO Remarks
H cm mm cm cm mm kg/m"”
1 O 0 0 0 26 0.0 0
2 ° 0 0 0 26 0.0 0
3 O 0 0 0 26 0.0 0
4 O 0 0 0 26 0.0 0
5 O 0 0 5 31 7.8 147
6 >< 4 3 0 31 0.0 0
7 O 0 0 1 32 6.7 518
8 >< 2 1 1 33 1.5 118
9 0 3 0 0 33 0.0 0
10 o 1 0 2 35 2.6 130
11 >< 2 0 3 38 4.5 136
12 >< 6 2 0 38 0.0 0
13 O 0 0 1 39 3.1 221
14 O 3 4 4 43 7.4 185
15 >< 8 12 12 55 14.3 120 | HW S=14.6 mm
16 >< 20 27 11 66 12.6 114
17 O 27 33 N 66 N O
18 O 21 30 O 66 O O
19 ° 14 32 1 67 5.8 1168
20 O 11 29 O 67 O O HW S=393 mm
21 @ 9 22 12 79 9.7 81
22 > 21 23 8 87 12.3 154
23 >< 25 37 45 132 37.9 84
24 > 69 81 38 170 30.0 79
25 O 88 113 11 181 9.1 86 [HW S=125A4 mm
26 > 81 117 31 212 24.8 80
27 >< 99 144 16 228 12.7 99
28 > 97 155 O 228 O O
29 >< 71 158 1 229 0.6 64
30 O 65 153 1 230 2.7 540 [HW S=1632 mm
31 >< 59 152 0 230 0.0 0
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Table4.4  Snow cover data (February, 2004)

J0loo 20040 200

0 g U a oo aioooaog giooogpmoodd o o U

0 ooogad oooogooaoaolo 0

Weather HS HSW HN CHN DNW RHO Remarks

O cm mm cm cm mm kg/m"”
1 [ 54 150 [ 230 [ [l
2 L 49 147 L] 230 L] Ll
3 ° 42 134 17 247 27.0 160
4 > 57 156 15 262 26.1 174
5 >< 65 178 19 281 17.0 90 |HW S=1944 mm
6 >< 78 194 19 300 21.6 114 |HW S=2303 mm
7 >< 89 215 47 347 46.2 98
8 >< 122 259 15 362 33.0 220
9 [ 111 298 2 364 1.6 79 |HW S=316.0 mm
10 [ 104 301 0 364 0 0 HW S=308.0 mm
11 o 91 307 1 365 7.3 913
12 ° 82 297 1 366 2.4 476
13 o 78 293 0 366 O O
14 o 74 283 0 366 0 U - DDDD SED o
15 [ 68 256 7 373 7.1 101 |HW S=2995 mm
16 > 76 276 [l 373 [l [l
17 O 69 282 0 373 0 0
18 O 66 263 0 373 0 0
19 O 63 262 0 373 0 0
20 O 57 236 0 373 0 0 HW S=268.8 mm
21 o 53 220 0 373 O O
22 o 50 206 [ 373 [ [l
23 ° 36 132 0 373 O O
24 O 36 145 [ 373 [ [l
25 L] 32 133 L 373 L Ll HW S=148.1 mm
26 ° 29 124 10 383 8.4 84
27 >< 40 128 8 391 16.5 206
28 O 42 151 [ 391 [ [l
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Tabled.5 Snow cover data (March, 2004)

JOoo 20040 30
0 ] o o oo a0 oaoaolo diooogipmooo) o o 0
U ogogad oodoogooaoaoo U
Weather HS HSW HN CHN DNW RHO Remarks
O cm mm cm cm mm kg/m"”
1 H] 30 120 5 396 2.0 40
2 O 35 123 18 414 10.5 58
3 > 47 129 0 414 0.0 0
4 O 36 134 21 435 14.2 68
5 O 58 151 1 436 2.6 433 [HW S=169.2 mm
6 ° 43 154 16 452 13.2 81
7 ] 56 161 20 472 21.6 108
8 O 65 183 [l 472 [l [l
9 O 53 182 L 472 L Ll
10 o 47 172 [l 472 [l [l HW S=181.3mm
11 L 37 148 L 472 L Ll
12 [ 33 130 [l 472 [l [l HW S=147.1mm
13 o 29 116 L] 472 L Ll
14 ° 28 109 [l 472 [l [l
15 [ 22 88 [l 472 [l 0 HW S=98.5 mm
16 o 18 72 [ 472 [ [
17 o 12 48 1 473 3.5 292
18 >< 3 5 0 473 0.0 0
19 o 5 10 [l 473 [l [l
20 [ 0 0 [ 473 [ [
21 O 0 0 [l 473 [l [l
22 [ 0 0 [ 473 [ [
23 ° 0 0 [l 473 [l [l
24 o 0 0 [ 473 [ [
25 [ 0 0 [l 473 [l [l
26 [ 0 0 [ 473 [ [
27 O 0 0 [l 473 [l [l
28 O 0 0 O 473 O O
29 O 0 0 [l 473 [l [l
30 o 0 0 [ 473 [ [
31 [ 0 0 [l 473 [l [l

-10-



KW ICHB 2 A EEIER (28) (200311~ 20043) — "

300 20
250 AWA NJ‘W /\/‘W 10
Wl E
O
Tﬁg‘zoo \W\[\w . - 0o =
oo oDooolo O
0 150 -105
- ooo |\ -
100 [f\ / \\ -20
50 Y A .30
0 LA AN AA/\) \ -40

NOV. DEC. JAN. FEB. MAR. APR.
20030 20040

Y3 REBVFICBIHZEEEBIU? 3T ?ﬁ D% EA (7
Fig. 3 Time series of the snow depth on the ground and daily mean
temperature at NISIS.
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Fig. 4 Time series of the depth of newly fallen snow and its cumulative depth at
NISIS.
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Fig. 5 Relationship between the water equivalent of snow cover and the snow
depth at NISIS.
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Table 5 Data of snow depth ,water equivalent of snow and density of total snow
cover at Nagaoka in the winter season of 2003/04.at NISIS.

g lolg 000 |oooooolooooo| oood
HS(cm) HW(mm) p (K @
2003[ 12| 20 5 5.3 106 26.6
2004 1| 15 10 14.6 146 73.1
2004 1] 20 13 39.3 303 196.7
2004 1] 25 88 125.4 143 250.8
2004 1] 30 64 163.2 255 326.4
2004 2] 5 68 194.4 286 388.8
2004 2| 6 82 230.3 281 460.5
2004 2[ 9 114 316.0 277 632.0
2004 2] 10 105 308.0 293 616.0
2004 2| 15 71 299.5 422 599.0
2004 2| 20 63 263.8 427 537.5
2004 2| 25 35 1481 423 296.2
2004 2| 29 35 152.5 436 305.0
2004 3] 5 60 169.2 282 338.3
2004 3] 10 48 181.3 378 362.6
2004 3] 12 36 1471 409 294.2
2004] 3] 15 26 98.5 379 197.0
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Table6-1 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to March 2004
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Fig. 6-1 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Table6-2 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Fig. 6-2 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 t M arch 2004
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Table6-3 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 to M arch 2004
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Fig. 6-3 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Table6-4 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 to M arch 2004
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Fig. 6-4 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 to M arch 2004
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Table6-5 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 to M arch 2004
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Fig. 6-5 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 t M arch 2004
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Table6-6 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Fig. 6-6 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Table6-7 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Fig. 6-7 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Table6-8 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 to M arch 2004
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Fig. 6-8 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 t M arch 2004
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Table6-9 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Fig. 6-9 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 t M arch 2004
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Table6-10 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from

Decem ber 2003 to M arch 2004
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Fig.6-10  Vertica profile of physical properties of snow cover in Nagaokain the winter seasons from
Decem ber 2003 to M arch 2004
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Table6-11 Vertica profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 t M arch 2004
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Fig. 6-11  Vertica profile of physical properties of snow cover in Nagaokain the winter seasons from
Decem ber 2003 t M arch 2004
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Table6-12 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Fig. 6-12 Vertical profile of physical properties of snow cover in Nagaoka in the winter seasons from
Decem ber 2003 to M arch 2004
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Appendix  Date on snow cover in Nagaoka having been published.
No. L IRE R 5 F 8 (EE) E H %
1 | 1964.12 ~ 1976.3 | SR g e 4408 No.25 (1976) TS RED
2 | 1976.11 ~ 1978.4 | BRI S5 4 =4 No31 (1978) FN S RESIE N
3 | 1978.11 ~ 1979.3 | SpXR SHZ AP 4R Nod3 (1979) AR B F
4 | 1979.11 ~ 1980.4 | SR S 4rm iR No54 (1980) TR EAEN
5 | 1980.12 ~ 1981.4 | SpXR SHg A 40K Nob64 (1891) E=ES aE
6 | 1981.11 ~ 1982.3 | SR S5 4 =4 No.75 (1982) £ AR
7 | 1982.11 ~ 1983.4 | SpXR SHZ AP LR No84 (1983) E=ES aE
8 | 1983.10 ~ 1984.4 | BRI S5 4 40 No91 (1984) £ AR
9 | 1984.11 ~ 1985.4 | %jiSR A 44 HR No100 (1985) U0 ERIE
10 | 1985.11 ~ 1986.4 | §jsSR S5 4 vk Nol15 (1987) AR R AF
11 | 1986.11 ~ 1987.4 | §h3¢R S5 47 4= No.120 (1987) ez ol 1 F
12 | 1987.11 ~ 1988.4 | 53R S5 40 40k No.130 (1988) TR RED
13 | 1988.11 ~ 1989.3 | 53R S5 4fral 4=k No.138 (1989) AR
14 | 1989.11 ~ 1990.4 | &R 4+5 4/ el 4R No.145 (1990) A EK P IE N

15 | 1990.11 ~ 1991.4

B ST 45 4T 4T 4 dOR

No.153 (1992)

TR E D

16 | 1991.11 ~ 1992.4 | SR gl P 448 Nol56 (1992) N dEN
17 | 1992.11 ~ 1993.3 | TpR Py fird o 4+ 4K Nol59 (1994) U R E A
18 | 1993.11 ~ 1994.4 | SR gl P 448 Nol164 (1995) JERT EN

19 | 1994.11 ~ 1995.4

B SR 45 4T I 4 dOR

No.174 (1996)

20 | 1995.11 ~ 1996.4

S S S T AT A

No.176 (1996)

21 | 1996.11 ~ 1997.3

B SR 45 4T I 4 dOR

No.182 (1997)

22 | 1997.11 ~ 1998.4

S S A T A i A

No.186 (1998)

B e =AR RS L]

23 | 1998.11 ~ 1999.4 | $h{R g 40 Ut 440K No195 (1999) | K W NI X S 4l
24 | 1999.11 ~ 2000.4 | SpXR PR L4408 No.206 (2000) | £ % /55X F 3 4 fir

1964/65 ~ et . S 30 {f ¥ st Y2
25 B SR 2 44 AR No162 (1995 = I3

1993/94 % 2P PARSRATECTETHR Nol62 (1995) iz ATEEDEHO
26 | 2000.11 ~ 2001.4 | 53R 55 47 2 2= 408 No.223 (2002) LN
27 | 2001.11 ~ 2002.4 | 5}35¢R S35 ot 4o flra 44081 No.235 (2003) oy

28 | 2002.11 ~ 2003.3

B SR 5 4 4T 4 4R

No254 (2004)
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