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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) and Kiyamazawa station located at a mountain side near Nagaoka during the winter of
2002/2003.

and water equivalent of snow cover at both sites; the depth, cumulative depth, water equivalent and density of

The data include the following elements: weather conditions; daily mean air temperature; the depth

newly fallen snow at NISIS. Snow pit observations of physical properties of snow cover were also carried out at
both sites. 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 2002/2003 had almost normal amount of snowfall though the first snowfall event, which occurred
in December 9 — 10, brought large snowfall (exceeded 50 cm). The ground in NISIS was continuously covered
with the snow from December 9, 2002 to March 25, 2003. The maximum snow depth was 105 cm, recorded on
February 6, 2003, and the cumulative depth of newly fallen snow was 494 cm.
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Fig. 1 Location of the observation sites (A: NISIS, B:

Kiyamazawa)
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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.

% W kil LA
B 5 & HS cm
B OB 5 B HN cm
BRAHEERE CHN cm
FEEOHYKE DNW mm
PIHEOERE RHO kg/m’
BEOEE 0 g/em®
LELIER S HSW mm
BEOERBEYEE fa kg/m®
T R kgt/cm®
kg W %
Y F
- T °C
ER) °C
FROKEE
Very [ine v 0.2mm L0 /PNEWN
Fine £ 0.2~0.5mm
Medium m 0.5~1.0mm
Coarse c 1.0~2.0mm
Very coarse Ve 2.0~5.0mm
Exireme e 5.0mm £ D AZFWN
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Snow cover data (November, 2002).
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Table4.2 Snow cover data (December, 2002).

R 20024212

C PN K[ FOHHE K| M E H/H B EZTOFMES O

ES YK E M E FEAE A K EE i3

Weather BS HSW AN CHN DNW RHO Remarks

A cm mm ol cm mn kg/m 3
1 © 0 0 — 0 — —
2 O 0 0 — 0 - -
3 @ 0 0 - 0 - —
4 © 0 0 — 0 — —
5 o 0 0 - 0 - —
6 © 0 0 — 0 — -
1 O 0 0 — 0 — —
8 o 2 0 1 1 1.3 186
9 >< 2 3 5 6 3.0 67
10 O 5 5 53 59 41.6 78
11 > 96 38 36 95 69.8 194
12 >< 64 106 28 123 43.8 155
13 @) 66 141 1 124 1.3 158
14 O 58 135 — 124 — —
15 © 91 138 - 124 — —
16 O 40 127 — 124 — -
17 o 30 109 — 124 — —
18 ) 28 95 - 124 — —
19 o 22 81 - 124 — —
20 © 21 76 — 124 — —
21 ©) 20 69 — 124 — —
22 O 19 60 — 124 — -
23 © 18 41 - 124 — —
24 O L7 66 - 124 — —
25 © 14 48 10 134 14.6 146
26 ©) 24 60 5 139 9.9 198
27 >< 21 10 4 143 4.4 110
28 O 30 73 15 158 14.0 92
29 >< 38 91 5 163 3.3 66
30 >< 37 91 2 165 3.5 233
31 >< 29 92 — 165 - —
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Table4.3 Snow cover data (January, 2003).

A 20031 A

= PS = ERRS - BB F R B BE O MESE O # £

= HH Kk E WO OE EME Yk BE E

Weather HS HSW HN CHN DNW RHO Remarks

g cn mm cm cl m kg/m 3
1 O 26 86 14 179 10.0 12
2 > 39 94 3 182 3.2 102
3 O 38 98 — 182 — —
4 [ J 28 88 55 237 51.8 94
5 >< 82 146 1 244 10. 1 155
6 © 72 151 17 261 15.8 91
7 > 83 165 9 270 5.4 62
8 © 83 168 — 270 — —
g O 71 165 — 270 - —
10 [ ) 61 174 0 210 0 0 | HSW=165mm
11 © 50 171 — 270 — —
12 ©) 46 165 - 270 - -
13 O 44 161 — 270 — —
14 ] 42 159 2 272 2.9 145
15 O 44 156 10 282 11.4 116 | HSW=98mm
16 0] 93 169 - 282 - -
17 o 46 169 5 287 7.7 161
18 © 46 157 — 287 - -
19 © 42 162 — 287 — -
20 ) 41 159 17 304 15.7 92 | HSW=155mm
21 > 58 172 10 314 12.2 117
22 > 64 184 3 317 5.3 171
23 © 62 189 12 329 14.6 121
24 >< 70 203 6 335 9.5 158
25 © 172 211 0 335 0.1 100 | HSW=199mm
26 ) 69 210 — 335 — —
27 ©) 69 210 — 335 — —
28 O 56 189 19 354 21.3 112
29 > 14 219 17 371 24.8 146
30 © 84 246 13 384 18.1 139 | HSW=241mm
31 >¢ 93 265 10 394 8.3 83
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Tabled.4 Snow cover data (February, 2003).

FH 200342 H

X & ES I EH B T HE By B E ol B E o] #

E #H Y K& #OE T EM S K BE B

Weather HS HSW HN CHN DNW RHO Remarks

B cm mm cm cm mm keg/m3

1 >< 97 274 12 406 6.5 53

2 © 97 280 4 410 3.0 86
3 >< 91 281 7 417 10. 1 148
4 > 95 289 0 417 0 0
5 © 90 293 17 434 10.9 63 | HSW=287mm
6 > 105 300 2 436 3.0 169
7 © 98 307 — 436 — —
8 O 87 304 — 436 — —
9 © 80 291 — 436 — —
10 O 74 281 — 436 — —| HSW=289mm
11 © 68 269 2 438 3.0 169
12 > 67 253 2 440 1.9 94
13 © 68 266 13 453 25.6 197
14 >< 80 292 0 453 0 0
15 @) 73 294 — 453 - - HSW=293mm
16 ©) 69 281 — 453 — —
17 © 68 281 — 453 — -
18 ) 66 272 — 453 — —
19 O 64 264 — 453 — —
20 O 63 258 — 453 — — HSW=262mm
21 O 61 243 — 453 — —
22 © 60 246 — 453 — —
23 O 58 239 — 453 — —
24 © 55 224 1 454 2.1 208
25 © 57 226 0 454 HSW=238mm
26 © 55 226 0 454
27 © 50 195 0 454
28 O 50 199 — 454 ~ — HSW=212mm
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#4.5 HEERIFLEk (20034E3 1)
Table4.5 Snow cover data (March, 2003).

%R 20034F3H

E IR K[ 5 W EiH M E FE B BRI O HEST O & #

ES Y KE T OEME Y ok BIE B

Weather HS HSW HN CHN DNW RHO Remarks

H e mm (ol cm il kg/m3
1 © 48 190 — 454 — -
2 O 43 169 — 454 — —
3 ©) 41 153 3 4517 2.6 104 | HSW=183mm
4 > 42 147 20 417 14. 4 72
5 © 61 170 2 479 2.5 167 | HSW=194mm
6 O 53 178 — 479 — —
7 o 44 179 ~ 479 — ~ HSW=199mm
8 o 38 144 1 480 2.6 371
g © 39 133 1 481 2.1 210
10 ©) 40 142 2 483 3.5 196 | HSW=176mm
11 O 41 152 7 490 5.6 81
12 0] 49 157 2 492 1.2 71
13 O 46 160 — 492 — -
14 ) 42 159 — 492 — -
15 © 39 146 - 492 — — HSW=175mm
16 O 317 141 - 492 — —
17 o 31 125 — 492 — —
18 O 28 117 2 494 3.5 204
19 >< 27 108 0 494 1.7 1660
20 >< 26 109 — 494 — -
21 O 23 99 — 494 - —
22 () 19 80 - 494 — —
23 O 16 65 — 494 — —
24 O 10 45 — 494 — —
25 ] 0 11 — 494 — — HE
26 O 0 0 — 494 — —
27 D 0 0 — 494 ~ —
28 [ ] 0 0 — 494 — —
29 O 0 0 — 494 — —
30 O 0 0 — 494 — —
31 ©) 0 0 BT
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Fig. 3.1 Time series of the snow depth on the ground and daily mean
temperature at NISIS.
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Fig. 3.2 Time series of the snow depth on the ground and
daily mean temperature at Kiyamazawa.

0.6 6
A 0.5 — 5 =
£ o4 4 %
8 | &
&M 0.3 3 i
it &
®02 2
bt
0.1 1
0 o Ui 1L !
DEC. JAN. FEB.  MAR.
2002 2003
4 EFMERIICBI2HMEERS CCBAFBRSROMNME
it

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. .

#5 ERMEXKFICBILBEEORS - BEOHYKE - BSORE
( EEBRES,  2002/03)

Table 5 Data of snow depth, water equivalent of snow and density of total snow cove at
Nagaoka in the winter season of 2002/03.

P A = BEH HERYkE SRR EE HEEE
HS(cm) HW (mm) oa(kg/m3) (mm)

20021 12f 16 44 125.0 285 250.0
2002] 12] 20 23 85.8 373 171.6
2002] 124 25 14 57.9 414 115.8
20021 121 30 40 103.8 260 207.6
2003 1 5 85 172.9 204 345.8
2003 1] 10 66 197.2 299 394.3
2003 1l 15 49 187.0 382 374.0
2003 1] 20 48 185.4 387 370.8
2003 11 25 80 236.5 295 472.5
2003 1] 30 89 262.0 295 524.0
2003 2 5 99 310.3 314 620.6
2003 21 10 80 297.6 372 595.2
2003 21 15 84 316.6 377 633.1
2003 2 20 76 292.2 385 584.4
2003 21 25 69 239.1 347 478.1
2003 21 28 62 248.2 401 496.4
2003 3 3 53 210.5 397 420.9
2003 3 5 72 218.1 303 436.1
2003 3 7 56 219.8 393 439.6
2003 31 10 51 190.1 373 380.1
2003 3 1b 50 193.1 386 386.1
2003 3] 20 38 152.2 401 304.3
2003 3 25 16 67.1 420 134.2

-12-
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6.1 HENEHIE (RESKH, FRI14E128NLERI55FEIA)
Table 6.1 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

HAERA R HEDFE ESt KR
2002/12/13 9:45~11:10 69cm * 0.3C
e EFLENDRES BE 2 SkE
& T HE | aE 2 @ R fE W
(cm) o) |EE  em] TEHE D (cm) (g/cm®) (cm) (kgf/cm”) (cm) %)
65 0.0 69~58 N¥ I 67 0.126
60 0.0 58~45 Sl f 62 0.164 / /
55 0.0 45~30 G n 57 0.104 / /
50 0.0 30~6 52 I 52 0.122 / /
45 0.0 6~0 G c 47 0.280 / /
40 0.0 49 0.322 / /
35 0.0 37 0.350 /
30 0.0 32 0.376 /
25 0.0 27 0.368 /| /
20 0.0 29 0.160 / /
i5 0.0 17 0.202 / /
10 0.0 12 0.184 / /
5 0.0 7 0.224 |/ /
0 0.0 / /
HAEAR FRResR BEEOFS XK il
2002/12/16 9:45~11:10 4 4cn O 5.7C
ER EHLEHNDORES BE EE ZKE
g T FIE ME P & R HE W
(em) o) B (m BB D em | (e/em® | (cm) (kef/cm?) (cm) (%)
43 0.1 44~40 G m 40 0. 287 42 0. 150 44 44
38 0.1 40~36 S f 36 0. 285 38 0. 140 49 49
30 0.1 36~19 G m 30 0.341 30 0.190 38 38
25 0.1 19~6 S f 23 0.398 25 0.170 30 30
18 0.0 6~0 S f 10 0.219 10 0. 380 25 25
14 0.0 2 0. 243 5 0. 480 10 10
10 0.0 3 3
8 0.0
4 0.0
0 0.0

-14 -
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Fig. 6.1 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.
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Table 6.2 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

gRERAR

£ RS

SEORE

R

S’Lfm
2002/12/20 9:15~10:00 23cm @) 2.6°C
ER EHLEHDORES BE W 2KE
uE T FifE E Y & R B w
(cm) o) @E  (em| EE D em) | (g/em® | (em) | (kef/cm®) (cm) %)
18 0.0 23~8 G c 18 0.410 20 0. 350 23 10.7
13 0.0 §~0 G m 10 0.375 12 0. 180 20 8.2
4 0.0 2 0.386 4 0.120 12 i1.5
4 13.8
HMERR &R BFRR REDRS X& KR
2002/12/25 9:25~9:55 14cm @ 4.9°C
EE EELEHOKRES BE HEE EKE
ME T FfE HE o ME R B w
(cm) o) g  (m| EB D em) | (e/em® | (m) | (kgf/emd) (cm) %)
10 0.0 14~6 G c 6 0.428 10 0.340 14 7.4
5 0.0 6~2 G m 2 0. 381 5 0. 440 10 8. 6
1 0.0 2~0 G c 2 0. 386 1 0. 490 5 9.4
1 11.6
HMERR £ RIS HEDRS & KR
2002/12/26 9:30~10:30 25¢m * -0.4C
ER EFLEHORES EE B SIKE
A T FifE ME 0 HE R HME w
(cm) o) _|fE  (m| EE D em) | g/em®d | @em) | (kef/em?d (cm) %)
25] 0.2 | 25~20 Nx m 23 0.125 /110 2.2
23] 0.2 ] 20~15 $2,G e 18 0.234 /
22] 0.2 15~ 82,6 c 13 0.470 /
2t 0.1 8 0.382 /
20 0.0 3 0. 402 /
18 0.0 /
17 0.0
15 0.0 /
13 0.0 /
10 0.0 /
5 0.0 /
0 0.0
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Fig. 6.2 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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#6.3 BEEMEHRAE (REEKH, FR14E12ANSERHI55E3IR)
Table 6.3 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#yAERB R B RS HEDRS XK KR
2002/12/27 9:30~10:30 29¢m * -0.4°C
ER EELEHDKRES BE BE SKE
fE T wE | B 0 o R @ w
(cm) c) (B  (m| =B D em) | (e/em®) | (em) | (kef/em®) (em) (%)
28 -1.5 29~23 N# f 27 0.163 /110 2.8
27 -1.6 23~19 82 f 23 | 0.180 / 5 1.7
26 -1.5 19~16 G f 18 0.170 /
25 -1.5 16~14 S2 f 13 0.293 /
24 -1.2 14~0 G c 8 0.435 /
23 -1.1 3 0.435 /
22 -1.1 /
21 -1.0 /
20 -0.6 /
19 0.3
18 0.2 A
17 0.0 /
16 0.1 /
14 0.0 /
) 0.0 /
10 0.0 /
5 0.0 /
0 0.0 /
HAERA R BREDRS KR K[im
2002/12/28 11:00~12:00 34cm ®) 4.7C
Ep) EBLERQARES B TR EKE
fE T WE | RE o @ R @ w
(cm) o) |mE  (m EH D em) | /em® | (em) | (kef/emd | (cm) %)
33 0. 1 34~30 N¥ m 32 0.132 10 5.1
32 0.0 30~18 ) f 28 | 0.179 / 5 6.5
31 0.1 18~16 G m 23 0.217 /
30 0.2 16~13.5 S2 I 18 0.226 /
29 0.2 13.5~0 G c 13 0.394 /
28 0.2 8 0.370 /
27 ~0.3 3 0.409 /
26 -0.3 /
25 -0.3 /
24 -0.3 /
23 0.3
22 0.2
21 0.2 /
20 0.1 /
19 0.1 /
18 0.1 /
16 0.0 /
10 0.0 /
0 0.0
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Fig. 6.3 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003,
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Table 6.4 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#HuEAH #HarE HEEORS X5 KR
2002/12/29 9:20~10:20 4%cn * 0.3C
SR EELERORES BE BE SkE
fE T HE | GE o B R fE w
(em) o |EHE om| EH D em | (g/em® | (cm) (kef/em®) (cm) %)
40 -0.1 [41~35 N+ I 38 0.057 20 0.350 25 16. 9
38 0.0 [35~31 Y n 33 0.099 12 0.180 20 7.6
37 0.0 [31~27 82 m 28 | 0.103 4 0.120 15 4.2
35 0.0 [27~35 G m 23 0. 401 10 2.4
32 0.0  |25~14 G m 18 | 0.361 5 3.5
30 0.0 [14~13 G I 13 0.370
28 0.0 |13~0 G c 8 0.461
25 0.0 3 0.453
20 0.0
10 0.0
5 0.0
HAUERAR Ll HEOFS X5 KB
2002/12/30 9:20~10:20 40cn * 0.6C
ER EELEROXRES BE BE SKE
brE T HIE VA= 0 fE R g W
(em) o) B om]| EH D em) | (g/em® | (em) (kgf/em®) {cm) (%)
38 0.0 [40~35 N f 36 0.095 38 0.020 40 0.9
33 0.0 [35~30 s1 f 31 0.085 33 0.030 38 0.8
28 0.0 [30~26 s1 f 27 | 0.131 28 0.060 33 4.1
25 0.0 [26~24 I f 18 | 0.365 25 0.080 28 0.9
19 0.0 [24~14 $2 m 11 0.328 19 0.050 19 12.2
13 0.0 [14~11 $2 I 6 0.415 13 0.290 13 10. 6
5 0.0 [11~0 G c 5 0.460 5 9.3
#HA44EBRA A HEOFS XK K[R
2003/1/4 10:03~11:03 30cn ®) 3.9C
EE EEHLEHRDOARES BE FIES SIKE
VAT T HifFE g o E R RrE W
(cm) CC) (B (m EBH D (cm) {g/cm®) {cm) (kef/em?) (cm) (%)
30 0.0 30~25 G I 28 | 0.277
28 0.0 25~19 G n 23 | 0.394 / /
26 0.0 19~0 G c 18 | 0.388 / 7/
25 0.0 13 10.390 / /
24 0.0 8 0.461
20 0.0 3 0.433 /
15 0.0 / /
10 0.0 / /
5 0.0
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Fig. 6.4 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.
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#6.5 HENEDHUE (REBKH, FR14ER2EMSTFRISEIR)
Table 6.5 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

]ANFEBRB ERRIBF BEDFES xX& %iB
2003/1/5 9:40~10:55 85¢cm * -1.5C
E& EELEROKRES FE HE &KE
g T IR fiE o fuE R fLE W
(cm) C) |ME  em| EH D {em) (g/cm®) (cm) (kgf/cm?) (cm) )
80 -1.4 85~54 N f 80 0. 088 80 0.030 30 0.9
70 -1.6 54~27 S1 f 70 0.073 70 0.020 25 9.9
60 -1.5 27~23 G m 60 0.105 60 0.020 20 7.9
50 -1.2 23~18 G m 50 0.139 50 0.110 15 5.2
40 -0.7 18~9 G ¢ 40 0.153 40 0.200 10 10.4
30 -0.1 9~0 G ¢ 30 0.167 30 0.300 5 1.1
25 0.0 23 0.329 25 0.200
20 0.0 20 0.359 20 0.130
15 0.0 12 0.385 10 0.210
10 0.0 3 0.459 5 0.530
5 0.0
HAEAH LR EER BEOZFS X= KB
2003/1/6 3:30~10:30 75¢cm © -0.7C
ER EHELEHORES FE EE SKE
& T FIE & o & R & w
(cm) o) |#IE  (m)| EE D em) | (e/em® | (em) (kef/cm®) (cm) (%)
72 -1.5 T5~173 N# f,c 72 0. 147 80 0.030 15 2.5
68 -2.1 13~22 S2 f,m 68 0.134 70 0.020 10 3.2
64 -2.1 22~0 G ¢ 63 0.130 60 0.020 5 1.2
60 -2.2 58 0.118 50 0.110
56 ~-1.8 53 0.127 40 0.200
52 ~1.3 48 0.138 30 0.300
48 ~1.1 43 0.170 25 0.200
44 -0.8 38 0.188 20 0.130
40 -0.6 33 0.196 10 0.210
36 -0.4 28 0.209 5 0.530
32 -0.3 23 0.201
28 -0.1 18 0.444
24 0.0 13 0.468
20 0.0 8 0. 458
15 0.0 3 0.489
10 0.0
5 0.0
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Table 6.6 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BAERR

BRI

HEORE

&

X\Jm
2003/1/9 11:30~12:30 73cm ) 2.8C
E8 EHLEHOAES EE T SkE
fIE T #E RE VY & R B W
(cm) Cc) |[fE  (m)| EE D em) | (e/em® | (cm) {kef/cm?) (cm) )
72 -0.3 73~71 2,6 ¢ 73 0.131 80 0.030 20 4.4
68 -2.3 71~67.5 G ¢ 68 0.164 70 0.020
64 -2.9 | 67.5~66.5 G ¢ 63 0.146 60 0.020
60 -3.1 66.5~55.5 S2 ¢ 58 0.211 50 0.110
56 -2.6 55. 5~40 S2 ¢ 53 0.177 40 0.200
52 -1.6 40~25 S2 ¢ 48 0.181 30 0.300
48 -1.1 25~0 G ve 43 0.210 25 0.200
44 -0.4 38 0.268 20 0.130
49 -0.2 33 0.261 10 0.210
36 -0.1 28 0.288 5 0.530
32 0.0 23 0.416
30 0.0 18 0.391
26 0.0 13 0.401
20 0.0 8 0.437
10 0.0 2.5 0.439
0 0.0
#RERA R BERE BEORS X5 KB
2003/1/10 9:45~10:40 66cm ® 2.6C
ER EHLEROKRES BE T SKE
B T HiZ & o fE R RE w
(cm) c) |mE  (m)| =B D em) | (e/em® | (em) (kgf/cm?) (cm) )
65 0.0 66~60 G f 61 0.226 65 0.130 66 20. 2
55 0.0 60~53 G 0 55 0. 309 55 0.200 63 6.3
45 0.0 53~39 $2 f 48 0.299 50 0.310 57 16.2
38 0.0 39~35 $?2 f 41 0.237 40 0.400 50 12.5
30 0.0 35~124 S2 f 28 0.251 38 0. 400 43 9.4
20 0.0 24~18 G ¢ 19 0.411 30 0.550 30 6.2
17 0.0 18~16 I ve 10 0.409 20 0.740 21 6.3
10 0.0 16~17 G ¢ 2 0.439 17 1.230 12 8.7
4 0.0 7~0 G ve 10 0.120 4 6.3
4 0.350
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Fig. 6.6 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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6.7 BENDHIME (RESKE FER14F12BMNSFERISEIR)
Table 6.7 Vertical profiles of physical properties of snow coveer at NISIS from December 2002 to March 2003.

#FRFAR B BEORS S R
2003/1/11 10:00~11:00 S4cn 3 3.8%C
ER EE-THOXES wnE EIES BKE
g T wmE | B o fE R E w
(cm) o) (B em| FH D em) | (g/em® | (em) | (kef/cm?) (cm) )
52 0.0 54~51 G c 48 [ 0.323 52 0.083 50 14.9
50 0.0 51~45 6 c 43 | 0.354 48 0.085 40 12.7
45 0.0 45~31 6 c 38 | 0.361 44 0.082 30 9.7
40 0.0 31~25.5 G c 33 [ 0.382 40 0.116 20 4.5
30 0.0 ]25.5~24.5 6 c 98 | 0.544 36 0.215 10 7.3
20 0.0 |24.5~23.5 G c 93 1 0.312 32 0.266
10 0.0 23.5~16 G c 18 | 0.405 28 0. 311
0 0.0 16~0 G ve 13| 0.399 24 0. 451
8 0.413 20 0. 452
3 0.443 16 0.216
12 0.208
8 0. 255
HBRFERHE #52RB%RR BEORS xR AR
2003/1/12 10:30~11:30 5lcm O 4.7°C
g FEEEEROXRES BE TEE BKE
& T fuE B P ~E R GIE w
(cm) o) |E  @em| FH D em) | (g/em® | (em) | (kef/cm®) (cm) %)
50 0.0 51~46 G c 48 | 0.338 50 5.9
45 0.0 46~36 G c 43 0.357 / 40 6. 6
40 0.0 36~25 G c 38 0.385 / 30 9.8
35 0.0 25~24 G c 33 0.402 / 20 10.0
30 0.0 24~18 6 c 28 0.449 / 10 1.9
25 0.0 18~15 G ¢ 23 0.378 /
20 0.0 15~ 0 G c 18 | 0.404
15 0.0 13 | 0.393
10 0.0 8 0.425
5 0.0 3 0.438 /
0 0.0
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Fig. 6.7 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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BEVEHIE (REEKH, TRI4E12BNSFERIGEIR)
Table 6.8 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BRAERR

R B

MEORE

S

i’\.fm
2003/1/13 10:30~11:30 5lcm 0) 5.3
E3 EELEROKRES EE EE SKE
E T weE | uE 2 B R & W
(cm) o) |fHE  (em)| EH D (cm) (g/em | (em) (kef/cm?) (cm) %)
50 0.0 51~46 G c 48 0.312 46 0.285 50 7.1
45 0.0 46~43. 5 G c 43 0.372 49 0.298 40 3.6
40 0.0 |43.5~37.5 G c 38 0.415 38 0.713 30 9.4
35 0.0 |37.5~26.5 G c 33 0.408 34 0.224 20 6.8
30 0.0 |26.5~24.5 G c 28 0. 476 30 0.263 10 5.8
25 0.0 924.5~123 G c 23 0.392 26 0.312
20 0.0 23~21 G Ve 18 0.414 22 0.383
15 0.0 21~16 G c 13 0.414 18 0. 220
10 0.0 16~15 G Ve 8 0.419 14 0. 182
5 0.0 15~0 G Ve 3 0.426 10 0.221
0.0 6 0.532
fiRERAE R HEDFES xR B
2003/1/14 9:15~10:30 46.5¢m ® 2.9
ER EELEROXRETS BE B EIKE
HiE T PIfE KB o fwiE R g w
(cm) Cc) |fE  (em| EE D em) | Gem® | m (kef/cm?) (cm) (%)
45 0.0 46.5~40 G c 43 0.315 44 0.081 /
40 0.0 40~ 30 G c 38 0. 391 40 0. 155 /
35 0.0 30~22.5 G c 33 0. 409 36 0.216 /
30 0.0 22.5~21 G c 28 0.419 39 0.273 /
25 0.0 21~19.5 G c 23 0.432 28 0.161 /
20 0.0 19.5~18 G c,ve 18 0. 396 24 0.413
15 0.0 18~15 G ¢, ve 13 0.398 20 0.096 /
10 0.0 15~0 G ¢, ve 8 0.491 12 0.129 /
5 0.0 3 0.419 8 0.333 /
0 0.0 4 0.296
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Fig. 6.8 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.
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#6.9 EENEARNE (EEEKE ERI4F12ANMSERISEIR)
Table 6.9 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

HAERA RS BEOFES x5 R
2003/1/15 9:50~11:00 49¢m © -0.3C
E EELEHORES EE BE SKE
B T HE g o & R B W
(cm) c) mE  (m| EHB D (cm) (g/cm*) (em) (kgf/cm?) (cm) (%)
48 ~-0.7 49~47 N vi 43 0.343 48 0.030 45 6.4
46 0.1 47~43 — ¢ 37 0.397 46 3. 330 40 9.7
45 -0.1 43~1212 G c 27 0.397 45 1.000 30 10.1
40 0.0 22~19 G m 22 0.424 40 0.100 25 8.7
30 0.0 19~18 1 c 19 0.383 30 0.190 20 5.6
21 0.0 18~16 G c 16 0.383 21 0.310 17 8.0
20 0.0 16~15 1 c 12 0.410 18 2.310 13 6.5
18 0.0 15~12 G c 4 0.431 17 0.290 5 6.7
17 0.0 12~11 1 C 15 2. 930
15 0.0 11~0 G C 13 0.200
13 0.0 11 1.620
11 0.0 5 0. 350
5 0.0
BHHEAR B RIEER EEDRS K& iR
2003/1/16 9:12~11:00 58. 6cm O 0.4C
ER2 EHLENDORES BE BE SKE
B T FE RE Y B R SIE W
(cm) o B (em| =B D em | (e/em® | m) | (kgf/emd (cm) (%)
58 0.0 58.5~56 N c 56 0.171 58 0.037 40 0.6
56 0.0 56~46 S1 c 53 0.188 54 0.306 30 3.6
55 -0.1 46~42.5 G C 48 0.177 50 0.218
53 -0.2 42.5~22.5 G f,c 43 0.337 46 0.404
51 -0.1 22.5~21 G Ve 38 0.414 42 0.267
50 -0.1 21~19.5 - Ve 33 0.409 38 0.284
49 -0.2 19.5~15.5 G Ve 28 0.418 34 0.500
48 -0.1 15.5~14.5 - Ve 23 0.452 30 0.627
47 -0.1 14.5~90 G ve 18 0.416 26 0.530
45 0.0 13 0.385 22 0.414
40 0.0 8 0.418 18 0.565
30 0.0 3 0.411 14 0.533
25 0.0 10 0.463
20 0.0 6 0.370
15 0.0
10 0.0
5 0.0
0.0
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Fig. 6.9 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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#6.10 EEMESRNE (REZEKM, FRI4E12BNLERISEIR)
Table 6.10 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BRAEAR ER3R SRS BEOFES X& B
2003/1/17 9:15~10:20 5lem ® O 3.3C
E8 EHLEHOKRES BE EE EKE
B T HfE g o uE R oAy w
(cm) o) |HE  (em| EH D em)y | e/em® | (em) (kef/em) (cm) (%)
50 0.0 51~47 G b 48 0.302 48 0.067 50 25.7
45 0.0 47~44 G a 43 0.298 44 0.643 30 7.1
40 0.0 44~37 G b 38 0.230 40 0.653 20 4.9
35 0.0 37~25 G b 33 0. 381 36 0.183 10 5.8
30 0.0 25~20 G c 28 0.386 32 0. 201
25 0.0 20~15 G c 23 0.392 28 0.222
20 0.0 15~14.5 - C 18 0. 391 24 0.173
15 0.0 14.5~12 G C 13 0.415 20 0.343
10 0.0 12~11.5 ~ c 8 0.040 16 0.195
5 0.0 11.5~90 G c 3 0.411 12 0.179
0 0.0 8 0.222
4 0.265
gBHEAR BREER BEDES X& b
2003/1/18 10:30~11:30 52cm @) 3.2
EE EHLEHOKRES HE B EKE
g T FIE HE o fnE R HE W
(cm) Cc) |EE em)| =B D em) | e/em® | m) | (kef/em? (cm) (%)
50 0.0 52~48.5 G f 48 0.217 48 0.060 50 4.6
45 0.0 48.5~38 G m 43 0.325 49 0.133 40 5.6
40 0.0 38~125 G m 38 0.399 38 0.200 30 5.3
35 0.0 25~121 G c 33 0.420 34 0.135 20 2.9
30 0.0 21~20 - c 28 0.410 39 0.129 10 4.0
25 0.0 20~17 c 23 0.436 30 0.097
20 0.0 17~16 - c 13 0.399 28 0. 465
15 0.0 16~0 G c 13 0. 446 26 0.361
10 0.0 8 0. 455 24 0. 489
5 0.0 3 0.438 22 0.190
0 0.0 18 0.142
16 0.153
14 0.120
12 0.096
10 0.214
8 0. 250
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Fig. 6.10 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.11 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

200448 B

gHERR ELRIBFR EEDFES X5 AR
2003/1/19 10:40~11:40 50cm [®) 2.7C
ER EEHLEHDRES EE HEE SKE
HE T b e ME L IE R HE w
(cm) o) |FHE em| EB D em) | (g/em® | (em) | (kef/em?) (cm) %)
45 0.0 50~46. 5 6 b 48 0.443 45 2.9
40 0.0 46.5~46 6 b 43 0.349 / 40 3.6
35 0.0 46~45 - c 38 0.400 / 30 4.9
30 0.0 45~125 G c 33 0.418 / 20 3.6
25 0.0 25~122 - b 28 0. 417 / 10 1.8
20 0.0 22~20 G c 23 0.455
15 0.0 20~19 ~ c 18 0.402 /
10 0.0 19~16 G b 13 0.420 /
5 0.0 16~14.5 - c 8 0.426 | /
0.0 14.5~0 G c 3 0.447
HRERH HRIBERE BEORFS X5 Kim
2003/1/20 9:35~10:35 48cn © 2.4C
ER EELEHORES FE T SKE
hiE T HE GE L HE R fE w
(cm) oy |[EmE  (em| EE D (em) | (g/em® | (cm) (kef/cm®) (cm) (%)
47 0.0 48~45 G m 45 0.379 47 0.310 48 6.1
40 0.0 45~21 G c 40 0.362 40 0.160 47 5.1
35 0.0 21~18 G c 32 0.413 35 0.080 42 3
30 0.0 18~15 G c 24 0.411 30 0.130 33 11.3
25 0.0 15~12 G c 18 0.391 25 0.160 25 9.6
19 0.0 12~0 G c 15 0.431 19 0.180 19 7
17 0.0 12 0.435 17 0.130 17 6
14 0.0 5 0.425 14 0.150 13 4.8
6 0.0 6 0. 290 6 8.5
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Fig. 6.11 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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#6.12 EEWMEERAE (EESKM, Fr14FE12ANLFERKISEIA)
Table 6.12 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BRE/H ERIEFH HEEDFES P38 5B
2003/1/21 9:50~10:50 65cm @) 0.8C
EiR EELEROKRSES FE EE EKE
& T HE | @B | P & R &
(cm) o) |[HB  m| EB D (em) | (@/em® [ (em) | (kef/em?) (cm)
65 0.0 65~58 N f 63 0.097 62 0.025 45
60 0.0 58~47 St f 58 0.093 58 0.042 40
55 0.0 47~44 G il 53 0.116 54 0.082 30
50 0.0 44~43 - ¢ 48 0.142 50 0.144 20
45 0.0 43~21 G c 43 0. 360 46 0.095 10
40 0.0 21~19.5 - c 38 0.344 42 0.107
35 0.0 19.5~14 G c 33 0.422 38 0.084
30 0.0 14~11.5 c 28 0.424 34 0.117
25 0.0 11.5~0 c 23 0.434 30 0.161
20 0.0 18 0.403 26 0.214
15 0.0 13 0.403 22 0.266
10 0.0 8 0.423 18 0.153
5 0.0 2.5 0. 441 12 0.122
0 0.0 8 0.208
0.339
#HAERA #1050 EEDES P30 B
2003/1/22 9:50~10:50 72.5¢cm * -0.1TC
EE EELIERORES EE T SKE
g T RIE B 1Y g R fiE
(cm) o) |[mB  om| EE D (em) | (e/em® | (em) | (kgf/cm®) (cm)
70 -0.5 72.5~65 N% f,m 68 0.132 72 0.114 45
68 -0.8 65~49 S1 f 63 0.113 68 0.156 40
66 ~0.9 49~47 G f 58 0.116 64 0.118 30
64 ~1.0 47~46 S1,G f 53 0.104 60 0.113 20
62 -1.0 46~44 G f 48 0.169 56 0.099 10
60 -1.0 44~43 - il 43 0.417 52 0.089
58 -0.9 43~40 G m 38 0.379 48 0.156
56 -0.7 40~38.5 c 33 0.407 42 0.099
54 -0.4 38.5~23.5 G m 28 0.419 38 0.073
52 -0.3 23.5~122 - c 23 0.413 34 0.153
50 -0.1 22~19.5 G m 18 0.411 30 0.154
48 0.0 19.5~18.5 - ¢ 13 0.401 26 0.147
44 0.0 18.5~17.5 G c 8 0.424 22 0.283
40 0.0 17.5~17 - c 2.5 0.436 18 0.140
30 0.0 17~15 G c 12 0.096
20 0.0 15~13.5 - c 10 0.191
10 0.0 13.5~0 G C ] 0.317
0 0.0 4 0.359
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Fig. 6.12 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.13 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

2004 £ 8 H

#HAEAA

&R

HEORS

kam
2003/1/23 9:55~10:55 71.5cm * ~-1.4C
ER EHLERDRES EE i SKkE
RIE T FIE B P & R LA W
(cm) ) |mME (m| EE D (em) (g/em%) (cm) (kgf/cm®) (em) %)
69 -2.2 71.5~170 N { 68 0.163 70 0.023 45 1.5
67 -2.0 70~69 N f 63 0.154 66 0.049
65 -2.4 69~49 S1 f 58 0.144 62 0.071
63 -2.3 49~46 & f 53 0.130 58 0.083
60 ~1.9 46~44 - m 48 0.261 54 0.059
57 ~-1.0 44~122 G ul 43 0.437 50 0.114
55 -0.7 22~20 - C 38 0.394 46 0.435
53 -0.6 20~14.5 G c 33 0.420 40 0. 260
50 -0.3 14.5~13 - C 28 0.407 36 0.057
47 0.0 13~0 G c 23 0.399 32 0.175
45 0.0 18 0.409 28 0.164
40 0.0 13 0.434 24 0.192
30 0.0 8 0.420 18 0.148
20 0.0 3 0.456 12 0.370
10 0.0
0 0.0
#HAEBH R EFR BEOES X5 Sim
2003/1/24 9:45~10:45 Tdcm * /O 2.8C
ER EHLEHDKRES BE T SKE
RE T HIE g 1Y & R & W
{cm) o) B em| EE emy | Ge/em® | (em) (kgf/cm?) (cm) (%)
12 0.0 74~73.5 N¥ i,m 68 0.118 72 0.054 60 9.1
70 0.0 73.5~171 - f 63 0.182 68 0.048 50 23.7
65 0.0 T1~63 S2 f 58 0.228 64 0.117 40 5.4
60 0.0 63~61 G f 53 0.241 60 0.226 30 8.8
55 0.0 61~57 S2,G f 48 0.424 56 0.270 20 7.0
50 0.0 57~53 G f 43 0.417 52 0.135 10 6.2
45 0.0 53~51 32, G f 38 0.430 48 0.157
40 0.0 51~47 - f 33 0.437 47 0.0568
30 0.0 47~45 G jul 28 0.425 38 0.088
20 0.0 45~24 G C 23 0.421 34 0.156
10 0.0 24~120 - C 18 0.440 30 0.184
0.0 20~19 G [ 13 0.464 26 0.120
0.0 19~15.5 c 8 0.416 22 0.234
15.5~13 G c 3 0.457 16 0. 257
13~0 G C 10 0.241
6 0.183
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Fig. 6.13 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.14 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003,

BERFAB

#R R

HEDRS

P

R‘Lfm

2003/1/25 9:20~10:20 80cn © 1.9C

EiE EHELENDOKRES BE BE SKE
ME T HE & 0 & R g W
(cm) cc) |E  (em)| =H D em) | (e/em® | em) | (kef/em® (cm) (%)
76 0.6 80~71 Sl m 73 [ 0.162 75 0. 140 65 4.4
66 0.0 71~56 $2 c 68 | 0.149 64 0.070 60 20.9
60 0.0 56~52 G c 58 | 0.149 58 0.070 55 8
54 0.0 52~48 52 n 52 | 0.239 54 0.090 53 11.2
50 0.0 48~40 G c 49 [ 0.377 50 0. 150 49 3.9
45 0.0 40~18 G c 42 0.370 44 0. 150 43 2.8
35 0.0 18~14 G c 36 | 0.426 35 0. 140 35 10. 1
30 0.0 14~0 G c 25 0.424 30 0.160 30 9.9
25 0.0 20 | 0.434 29 0. 290 25 6.3
16 0.0 14 | 0.449 16 0.210 17 3.8
10 0.0 6 0. 442 7 0. 240 10 7.9
5 0.0 5 8.6

#HRERAH AR HEDFES x5 Sim

2003/1/26 10:40~11:40 75¢m ) 4.7C

ER EHLENOKES BE T S7KkE
HE T FIfE & o g R TATY W
(cm) ) |E  (m)] TE D (em) | (g/em® | (em) (kef/cm?) (cm) (%)
73 0.0 75~69 N¥ f 68 | 0.195 VD 1.9
70 0.0 69~62 $2, G £ 63 0.168 / 60 0. 2
65 0.0 62~53.5 $2 f 58 | 0.223 7/ 50 8. 4
60 0.0 |53.5~52.5 G £ 53 | 0.287 7 40 6.1
55 0.0 |52.5~5L.5 G f 48 0. 355 / 30 9.6
50 0.0 51.5~51 G f 43 0. 405 / 20 6.2
45 0.0 51~48.5 G f 38 | 0.386 / 10 8.2
40 0.0 48.5~45 G f 33 | 0.438
35 0.0 45~42. 5 G c 28 | 0.425
30 0.0 42.5~21 G c 23 | 0.449 /
25 0.0 21~18 G c 18 0.441 /
20 0.0 18~17.5 G c 13 0.451 /
10 0.0 17.5~15 G c 8 0.438 |/
0 0.0 15~0 G c 3 0.429
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Fig. 6.14 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.15 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

2004 4E£ 8 H

#HuERA £ R eER BEOFES X5 B
2003/1/27 9:45~10:45 70. 5¢n ® O 1.0C
ER EEHLEHORES BE T HKE
g T HIE L& o & R KiE W
(cm) Cc) BB (em| EEB D (em) | (g/em® | (em) | (kef/emd) (cm) %)
68 0.0 [70.5~68.5 G I 68 | 0.251 68 0.110 40 3.7
66 0.0 [68.5~66.5] S2,6 f 63 | 0.162 64 0.029 30 8.8
63 0.0 66.5~65 - m 58 | 0.203 60 0.097 20 5.6
60 0.0 65~58.5 | $2.G f 53 | 0.244 56 0.190 10 6.1
58 0.0 58.5~56 G f 48 | 0.230 52 0. 391
55 0.0 56~55 6,382 f 43 | 0.409 48 0.718
53 0.0 55~51 G I 38 | 0.376 44 0. 354
50 0.0 51~46.5 | S2.G f 33 | 0.424 40 0.097
45 0.0 46.5~44 G f 28 | 0.433 36 0.073
40 0.0 44~43.5 - I 23 | 0.427 32 0.162
35 0.0 43.5~20 G n 18 | 0.428 28 0.183
30 0.0 20~19 - c 13 | 0.425 24 0. 274
20 0.0 19~16 B c 8 0. 409 20 0.383
10 0.0 16~13.5 - ¢ 3 0. 431 16 0.129
0 0.0 13.5~0 G c 10 0.162
§ 0. 350
gHAFERB £ R B R EEDFE X5 SR
2003/1/28 9:30~10:30 60.5cm D 1.0°C
£8 EHLEHDORES FE R SKE
& T wE | mE 2 & R & W
(cm) o) |mE  m| EH" D (em) | (e/em® | (em) | (kef/emd) (cm) (%)
60 0.0 60.5~58 G m 58 0.274 /| 55 8.8
55 0.0 58~56. 5 G I 53 0.375 / 50 10. 2
50 0.0 56.5~53 G n 48 | 0.392 7 40 7.6
45 0.0 53~49 G m 43 0.410 / 30 9.1
40 0.0 49~47 G { 38 | 0.349 / 20 9.2
30 0.0 47~44.5 G I 33 | 0.420 / 10 8.5
20 0.0 44, 5~44 G f 28 0.438 /
10 0.0 44~47 G m 23 | 0.446
0 0.0 49~41.5 G c 18 | 0.427
41.5~19.5 G c 13 | 0.474 /
19.5~19 I 8 0.412 /
19~16 G m 3 0.466 /
16~15.5 I /
15.5~0 G c
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Fig. 6.15 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.
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Table 6.16 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

2004 £ 8 A

#HAERH R BEDOES = e
2003/1/30 10:00~11:10 89cm * -0.2C
ER EELEROXRES HE THE SKE
fE T FIE g p fIE R g W
(cm) o) |EE (em| EB D em | @em® | m) (kef/cm?) {cm) (%)
83 -2.0 89~76 s1 vi 82 0.161 83 0.310 53 10.0
69 -1.1 76~61 82 vi 68 0.157 69 0.240 43 8.1
53 0.0 61~46 G n 52 0.338 53 0. 150 33 13.1
43 0.0 46~40 G c 49 0.322 43 0.190 24 11.6
33 0.0 40~17 G ¢ 32 0.353 33 0.100 14 6.0
24 0.0 17~11 G c 23 0.417 24 0.220 6 10.1
14 0.0 11~0 G c 13 0.437 14 0.260
6 0.0 5 0.423 6 0.590
#HAERAH #7850 EEDRS xX= B
2003/1/31 9:45~10:45 98cm * 2.0C
ER EELEHDKRES FE hE SKE
& T RIfE VAT Y & R & W
(cm) Cc) |mB  (em| EH D em) | (g/em® | (em) (kef/cm?) (cm) (%)
96 -0. 1 98~96 N# f,m 96 0.177 96 0.114 55 3.5
99 -0. 6 96~82 Nx f,m 93 0. 145 99 0.176 50 9.0
88 -0.7 82~178 ¥ f 88 0.150 88 0.129 40 8.0
84 -0.9 78~176 ¥ f 83 0.206 84 0.196 30 6.8
80 -1.0 76~75 $2 £ 78 0.223 80 0.339 20 5.7
76 -0.9 75~0 52 f 73 0.206 76 0. 302 10 3.4
72 -0.8 60~56 G m 63 0.249 79 0. 250
68 0.6 56~55 G m 63 0.189 68 0.271
64 -0. 4 55~46.5 G n 58 0.277 64 0.190
60 -0.1 | 46.5~45.5 - c 53 0. 354 60 0.558
58 0.0 45.5~42 G m, ¢ 48 0.393 56 0. 480
50 0.0 49~41 - c 43 0.416 52 0.159
40 0.0 41~20 G c 38 0.362 43 0. 205
30 0.0 20~19 ¢ 33 0.436 44 0.275
20 0.0 19~14 G ¢ 28 0.429 38 0.055
10 0.0 14~13 ¢ 23 0. 460 34 0.087
0 0.0 13~0 ¢ 18 0. 452 30 0. 255
13 0. 435 26 0.134
8 0. 461 99 0.274
3 0.452 16 0.159
10 0.107
6 0.205
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Fig. 6.16 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.

- 45 -



BISCRHERINBIATIIA R 2545 2004 488 A
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Table 6.17 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#lRMERB ERIBFRS HEOFS xR SR
2003/2/1 11:15~12:15 105¢m s 0.8C
EE EELBEHDOKRES BE B 2

fE T b T & p NE R ME

(cm) o) |mE  (m| EEBE D em) | (g/em® | (em) | (kef/cm?) (cm)

102 0.0 105~92 N f 103 | 0.078 /I 50

100 0.0 92~90 6 f 98 [ 0.115 [T 40

98 0.1 90~89 2 f,m 93 0.108 / 30

96 0. 1 89~58 S2 f 88 0.217 / 10

94 -0.2 58~55 G I 83 0.162 /

92 ~0. 2 55~45 G m 78 0.181 /

90 -0. 3 45~44.5 - c 73 0.265 /

88 -0. 3 44.5~39 G c 68 0.207 /

86 0. 3 39~38 - c 63 0.215 /

84 -0.3 38~16 G c 58 0.215 /

82 0. 4 16~15.5 1 53 0.348 /

80 0. 4 15.5~14 G c 48 0.399 /

78 0. 4 14~12 I 43 0.398 /

76 0.4 12~0 G c 38 [ 0.413 /

4 0.4 33 0.428 /

72 0. 4 28 0.443 /

70 0.4 23 0.418 /

68 0.3 18 0. 441

66 -0.3 13 0.417 /

64 0.2 8 0.419 /

62 0.1 3 0.436 /

60 -0, 1 /

58 0.0 /

56 0.0 /

50 0.0 /

45 0.0 /

40 0.0 /

30 0.0 /

20 0.0 /

10 0.0 /

0 0.0
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Fig. 6.17 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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B RL SR BRIETTBRE R, 55 254 7

2004 £ 8 A

Table 6.18 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#RR B

HEDRS

X

fRAEAH K[l
2003/2/2 10:30~11:30 104. 5¢m O 0.4C
& EHELERDKRES BE T SKE
& T FifE E s E R VAT w
(cm) o) g (em| EH D em) | e/em® | (m) | (kef/em®) (cm) %)
100 0.0 [ 104.5~102 N f 102 | 0.104 /I 55 1.5
98 0.0 102~89 G f 98 [ 0.131 [T 50 5.5
96 0.0 89~88 $2 f 93 | 0.151 / 40 0.6
94 -0.2 88~ 68 $2 f 88 | 0.134 / 30 9.9
92 -0.3 68~58 G f 83 0.177 / 20 4.9
90 -0. 4 58~55 G f 78 0.191 / 10 3.5
88 0.7 55~54 - n 73 0. 285 /
86 0.7 54~43 G m 68 0.261 /
84 0.5 43~42.5 1 63 | 0.282 /
82 0.5 42.5~38 G m 58 | 0.234 /
80 0.5 38~37.5 1 53 | 0.316 /
78 0.4 37.5~15 G c 48 | 0.390 /
76 -0.3 15~14 I 43 0.397 /
74 -0.3 14~0 G c 38 0.410 /
72 -0.3 33 | 0.452 /
70 0.3 28 | 0.437
68 0.2 23 | 0.438
66 0.3 18 | 0.436
64 0.1 13 0.452 /
62 0. 1 8 0.449 /
60 0.1 3 0.447 /
58 0.0 /
56 0.0 /
54 0.0 /
50 0.0 /
40 0.0 /
30 0.0 /
20 0.0 /
10 0.0 /
0 0.0
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Fig. 6.18 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.19 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

2004 £ 8 A

BAUEAHE

ERRIERRT

BEDRS

X%

X /m
2003/2/3 13:22~14:41 104cm * 3.4C
ER EELBERHORES FE W SIKE
B T HE | @B | P & R B W
(cm) o) |HME  (m)| EB D (em) | (g/em® | (em) | (kgf/em®) (em) %)
100 0.0 104~94 N f 102 0.096 100 0.074 50 5.6
98 0.0 94~85 S2,G m 98 0.101 96 0. 040 40 6.6
96 0.0 85~57 G f 93 0.272 92 0.275 30 8.4
94 0.0 57~54 G f 88 0.182 88 0.148 20 1.4
92 ~0.1 54~53.5 I 83 0.190 84 0.312 10 7.0
90 -0.1 53.H~46 G m 78 0.204 80 0.228
88 -0.4 46~45 I 73 0.280 76 0.456
84 -0.4 45~432 G m 68 0.278 72 0.645
80 -0.5 42~40 G c 63 0.314 68 0.470
76 -0.6 40~39 1 58 0. 246 64 0.714
72 ~-0.4 39~20 G c 53 0. 351 60 0.359
68 -0.3 20~19 I 48 0.493 56 0. 455
64 -0.2 19~12 G c 43 0.415 52 0.329
60 0.0 12~11 1 38 0.413 48 0.108
50 0.0 11~0 G c 33 0.462 44 0.123
40 0.0 28 0.458 40 0.297
30 0.0 23 0. 450 36 0.092
20 0.0 18 0.453 32 0.138
10 0.0 13 0.462 28 0.181
0 0.0 8 0. 467 24 0. 256
3 0.446 20 0.244
16 0.652
10 0.516
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Fig. 6.19 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.20 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BREAAE

R R B

HBORE

X2

3('\.51111
2003/2/10 10:10~11:00 80cm @) 4.9C
R THEEROAEE EE HEREE SkE
B T wE | ME o fiE R B w
(cm) o) |mE  m| =H D em) | Cg/em®) | (em) | (kef/em®) |  (cm) %)
80 0.0 80~70 G I 74 0.349 75 0.100 80 16.7
75 0.0 70~65 $2 v 66 0.369 68 0.140 75 13.2
68 0.0 65~ 60 82,6 vi 61 0. 404 63 0. 330 68 12.6
63 0.0 60~54 S2 m 56 0.401 57 0.660 63 11.0
57 0.0 54~45 G m 48 0.323 50 0.180 57 7.2
50 0.0 45~32 G c 37 0.430 40 0. 250 50 3. 6
40 0.0 32~8 G c 24 0.393 25 0.210 40 9.5
25 0.0 8~0 G c 14 0.448 15 0.230 25 13.6
15 0.0 3 0. 435 4 0.140 15 9.1
4 0.0 4 12.0
HHMERB R HBEORS xR KR
2003/2/13 13:20~14:45 75.5¢m ©/0 4.0C
ER EHLEHDRES BE EE SKE
E T FE SE L HE R HE W
(cm) cc) |mE m)| =B D em) | (e/em® | (m) | (kef/emd) (cm) (%)
70 0.0 | 75.5~74.5 G f 73 0.332 VAEED 9.1
60 0.0 | 74.5~73.5 G f 68 0.380 / 60 10.7
50 0.0 |73.5~69.5 - I 63 0. 394 / 50 16.0
40 0.0 |69.5~64.5 G m 58 0.421 / 40 15.0
30 0.0 64.5~62 - c 53 0.426 / 30 7.2
20 0.0 62~40 G m, ¢ 48 0.042 / 20 7.9
10 0.0 40~37 G m 43 0.041 / 10 7.0
0 0.0 37~35 - I 38 0.412 /
35~13 c 33 0.426 /
13~12 c 28 0.423
12~0 G ve 23 0.468 /
18 0.477 /
13 0. 448 /
8 0.466 |/
3 0.453
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Fig. 6.20 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.21 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003,

BAFARE #LR B R BEORS xR

A m
2003/2/14 10:45~11:40 88cm © 2.2°C
oy EHELEHDRES ®E W EKE
g T FE HE P ME R HE W
(cm) o) |EE  (em| EE D em) | G/em®) | (em) | (kef/cm?) (cm) %)
85 0.0 88~86 N f 86 | 0.187 /Il 85 14
80 0.0 86~82 82,6 f 83 [ 0.202 / 70 10.2
70 0.0 82~179.5 G m 78 0.299 / 60 13.5
60 0.0 79.5~175 G m 73 0.371 / 50 5.5
50 0.0 T5~14 G m 68 0.379 / 40 5.7
40 0.0 74~73.5 I 63 | 0.431 / 30 11.4
30 0.0 73.5~62 G c 58 0. 409 / 20 6
20 0.0 62~61 - c 53 0.432 / 10 4.9
10 0.0 61~57 G c 48 | 0.399 /
0 0.0 57~56. 5 I 43 | 0.447 /
56.5~53 G m 38 | 0.455
53~52 I 33 | 0.426
52~45 G c 28 0.423 /
45~44.5 I m 23 0.472 /
44.5~35 G ve 18 0. 459 /
35~32 - c 13 0.477 /
32~12 G Ve 8 0.445 | /
12~1 G Ve 3 0.438 |/
T~0 G Ve
#HREAR R HEDORS XK K[im
2003/2/15 8:10~9:15 84cm @) 3.7C
iR EEELEHDRES EE EE 2KE
& T RifE IE P HE R E W
(em) o) B em| =B D em) | e/em® [ (em) | kef/em® (cm) (%)
83 0.0 84~13 S1 f 76 0. 380 80 0.390 80 14.2
78 0.0 78~59 G m 65 0. 357 65 0.170 65 11.1
65 0.0 59~49 G n 53 0. 450 55 0.180 55 5.3
53 0.0 49~35 G m 39 | 0.385 49 0.270 47 9.0
40 0.0 35~ 25 G c 28 | 0.366 30 0. 260 30 5.7
28 0.0 25~12 G c 17 | 0.376 13 0.350 18 11.3
19 0.0 12~5 G c 7 0. 462 9 0.470 9 6.5
6 0.0 5~0) G c 1 0. 484 3 0. 880 3 4.9
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Fig. 6.21 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.22 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#HAFAR £LRIBER EEDFES XK R[iB
2003/2/17 9:15~10:45 79¢m o 3.1C
=5 EHLTHOKES B B BKE
fE T mE | mE 2 & R fE
(cm) cc) |mE  wm| == D em) | (e/em® | (em) | (kef/em?) (cm)
75 0.0 79~71 G c 77 ] 0.390 74 0.252 75 16.3
70 0.0 71~66 B ¢ 73 | 0.401 70 0. 462 70 6.
60 0.0 66~54 G c 68 | 0.406 66 0. 246 60 8.
50 0.0 54~50 G m 63 | 0.392 62 0. 054 50 11.
40 0.0 50~49.5 - Ve 58 | 0.444 58 0.341 40 9.
30 0.0 49.5~35 G m 53 | 0.466 54 0.271 30 5.
20 0.0 35~32.5 - Ve 48 | 0.385 50 0. 240 20 6
10 0.0 32.5~15 G c 43 | 0.416 44 0.237 10 7
0 0.0 15~4.5 1 38 | 0.447 40 0.179
14.5~7 G ve 33 | 0.431 34 0. 285
7~6.5 I 28 | 0.423 28 0.091
6.5~0 G ve 23 | 0.458 24 0.148
18 | 0.455 20 0. 265
13 | 0.465 16 0.364
8 0. 456 12 0. 246
3 0.457 8 0.207
BRAEAH £ REER BEDRE X5 SR
2003/2/19 9:40~11:30 Tden O 2.0C
E8 EHLEHRORES HE TERE SKE
fLiE T fE VAT P AT R LA w
(cm) o) |mE  om| =B D (em) | (e/em® | (cm) (kef/cm?) (cm) (%)
73 0.0 14~170 - m 72 0.401 /160 1.5
70 0.2 70~66 - c 68 | 0.379 / 50 7.4
68 -0.17 66~57 - c 63 0. 401 / 40 8.4
66 0.4 57~52 G c 58 | 0.430 / 30 6.1
64 ~0.5 59~51.5 I 53 | 0.457 / 20 8.8
62 0.2 51.5~35 G c 48 | 0.422 / 10 7.7
60 0.0 35~31.5 G c 43 0.443 /
50 0.0 31.5~6 G c 38 | 0.439 /
40 0.0 6~0 G c 33 | 0.409 f
30 0.0 28 | 0.401 /
20 0.0 23 0.423 /
10 0.0 18 | 0.445 /
0 0.0 13 0.451 /
8 0.442 |/
3 0. 441
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Fig. 6.22 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.23 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

20044 8 A

BAERH

&R

HEORE

XA

X\, /m
2003/2/20 9:25~10:30 T6cm ) 3.8C
R EHLEHOAES EE HE SKE
g T BIE HE P VAT R fIE W
(cm) c) B (em| EH D (em) (g/em) (cm) (kef/cm?) (cm) %)
76 0.0 T6~69 G m 71 0.369 73 1.110 76 3.8
73 0.0 69~58 G ¢ 62 0.380 64 1. 840 53 7.2
71 0.0 58~49 G C 52 0.416 54 0.210 45 7.6
68 -0.1 49~36 G m 441 0. 406 42 0.290 40 5.3
66 -0.3 36~126 G m 39 0.472 29 0.210 33 7.1
64 -0.3 26~6 G [ 321 0.393 20 0.390 28 4.5
62 0.0 6~0 G c 27 0.432 3 0.860 21 6.6
54 0.0 20 0. 441 13 5.9
42 0.0 12 0. 455 2 6.2
33 0.0 1 0.463
29 0.0
20 0.0
10 0.0
3 0.0
HAFEA[H BURER HEDRFE X5 SR
2003/2/21 9:35~11:00 69. 5cm 0] 4.0°C
ER EHLEHORES HE BE SKE
fIiE T Eages fIE o E R g w
(cm) c) |FiE (em)| EB D em) | (e/em® | (em) (kef/cm?) (cm) (%)
68 0.0 69. 5~69 G Ve 67 0.404 68 0. 360 65 1.2
65 0.0 69~66 G m 63 0.383 64 0.423 60 5.9
60 0.0 66~60.5 - ¢ 58 0.413 60 0.237 50 10.0
50 0.0 60.5~56 G m 53 0.423 56 0.292 40 10.7
40 0.0 56~55 - Ve 48 0.424 52 0.185 30 8.8
30 0.0 55~50 G C 43 0.424 48 0.190 20 9.8
20 0.0 50~49.5 - C 38 0.435 44 0.237 10 10.1
10 0.0 49.5~44.5 G m 33 0.518 40 0.231
0 0.0 44, 5~44 - m 28 0.417 36 0.347
44~32 G c 23 0.391 26 0.220
32~31.5 I 18 0.457 20 0.175
31.5~128 G C 13 0. 445 16 0.305
28~27.5 1 8 0.454 12 0.176
27.5~8 G c 3 0.461 8 0. 280
8~ G Ve
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Fig. 6.23 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.24 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

2004 £ 8 A

gRERR

HRIRIER

REDFS

R

Xl m
2003/2/24 9:30~11:00 65cm @) 2.8C
Ei5 EELERORES FE T = IKE
faE T wE | @B | P I R fE W
(cm) o) |mE  (em| EB D (em) | (g/em® | (em) | (kef/cm®) (cm) (%)
63 0.0 65~55 - c 63 0.375 62 0.190 60 3.0
60 0.0 55~32 G m 58 0.383 58 0.627 50 8.0
50 0.0 32~31.5 1 53 0. 449 54 0.296 40 9.3
40 0.0 31.5~128 G m 48 0.443 50 0.137 30 4.9
30 0.0 28~127.5 1 43 0.390 46 0.183 20 8.9
20 0.0 27.5~8 G m 38 0.424 42 0.096 10 9.1
35 0.0 8~17 1 33 0.450 38 0.242
10 0.0 T~3 G c 28 0. 386 34 0.250
0 0.0 3~0 - c 23 0.430 28 0.263
18 0.458 22 0.136
13 0. 446 18 0.250
8 0.435 12 0.244
3 0.334 8 0.270
#gHERB £ R BEOES E3- KB
2003/2/25 9:30~10:00 69cm © 2.8C
) EHELEMOXRES FE BE &kE
' T wE | mE | P ' R e W
(cm) o) g  (em| EE D (cm) (g/cm®) (cm) (kgf/cm?) (em) (%)
68 0.0 69~68 N f 62 0.354 68 0.030 63 2.8
60 0.0 68~45 G c 52 0.419 63 0.470 53 10.1
50 0.0 45~35 G c 38 0.431 53 0.120 40 6.5
40 0.0 35~129 G C 31 0. 405 40 0.200 33 5.7
32 0.0 29~20 G c 23 0.433 33 0. 360 25 7.3
25 0.0 20~10 G c 13 0.435 25 0.170 15 7.8
15 0.0 10~0 G c 3 0. 452 15 0.240 5 5.7
5 0.0 5 0. 380
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Fig. 6.24 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003,
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Table 6.25 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#HRAERH £13RIBER BEDOFES x= B
2003/2/27 9:45~10:45 59%¢m © 3.6C
Bl EHLEHOKRES B BE =
fIE T HIE g o g R VAT S
(cm) co) B (m| BB D emy | (e/em® | (cm) (kef/cm?) (cm)
55 0.0 59~57 - c 56 0.411 58 0.171 50
50 0.0 57~42 G m 53 0.387 54 0.052 40
40 0.0 42~39 G c 48 0.430 50 0.107 30
30 0.0 39~128 G c 43 0.429 46 0.214 20
20 0.0 28~21 -~ c 38 0.431 42 0.108 10
10 0.0 271~9 ¢ 33 0.457 38 0.103
0 0.0 g~0 G ¢ 28 0.426 34 0.149
23 0.391 26 0.078
18 0.451 20 0.150
13 0.462 14 0. 341
8 0.483 10 0.313
3 0.424
#HAEAE AR HEDES x&E B
2003/2/28 9:30~10:30 62cm 0] 2.3C
ER EELERHORES HE HE SKE
HE T wE | GE | 0| GE R WE | W
{em) cc) B (em)) EB D (cm) {g/cm®) {cm) (kef/cm?) (cm) (%)
62 0.0 62~51 G ¢ 55 0.386 57 0. 240 57 3.0
56 0.0 51~45 G ¢ 46 0.387 48 0. 050 48 8.5
48 0.0 45~35 G c 41 0.410 40 0.170 43 9.6
39 0.0 35~30 G c 36 0. 441 32 0.090 38 5.5
32 0.0 30~20 G ¢ 30 0.373 20 0. 280 32 7.4
20 0.0 20~5 G ¢ 25 0.413 10 0. 460 27 10.0
15 0.0 5~0 G ¢ 20 0.429 3 0.680 22 9.0
3 0.0 12 0.438 14 8.8
6 0.440 8 8.2
0.493 2 7.3
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Fig. 6.25 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.
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Table 6.26 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#FAEAAR LRI R BEDREX = SiE
2003/3/3 9:50~10:50 53cnm © 4.0C
EE EELEROKRES FE T SKE
E T HE | LE | P | WE R fwE W
{cm) cc) B (em)| =H D emy | /em® | (cm) (kegf/cm?) (cm) &%)
53 0.0 53~417 G c 49 0.395 50 0.760 53 7.6
50 0.0 47~43 1 43 0.365 45 3.130 50 4.0
45 0.0 43~27 G c 36 0.393 37 0.210 45 6.5
37 0.0 27~8 G [ 32 0.417 33 0. 260 37 9.0
33 0.0 8§~0 G 21 0.385 22 0.250 33 9.4
22 0.0 12 0.426 13 0.420 22 9.6
13 0.0 3 0.417 4 0.180 13 8.0
4 0.0 4 11.3
giRERAH AR EEDFES FS B
2003/3/5 10:00~10:50 T2cm * 1.0C
ER EHLEHORES FE EdES SKE
mE T HE | mE | P fE R e W
(cm) cc) |mE (em| EE D em) | (e/em® | (m) | (kef/emd (em) )
71 -0.2 72~65 N vi 67 0.103 70 0. 040 42 1.6
70 0.0 65~51 S1 vi 60 0.119 60 0.310 35 6.6
68 0.0 51~38 G m 52 0.123 50 1.170 25 11.8
63 0.0 38~127 G m 45 0.436 45 0. 860 15 8.7
60 -0.1 27~20 G c 40 0.364 35 0. 450 5 9.6
58 -0.2 20~10 G ¢ 32 0.446 25 0. 350
56 -0.2 10~0 G c 22 0.400 15 0.330
54 -0.3 15 0.406 5 0.180
49 -0.2 4 0.436
47 -0.1
45 -0.1
43 0.0
40 0.0
35 0.0
30 0.0
25 0.0
15 0.0
5 0.0
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Fig. 6.26 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.27 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

g]AEAH LR BEEDES X5 SR
2003/3/7 9:20~10:00 56c¢m @) 2.8C
ER EBHLEHOARES BE TR =)
fE T HR HE o g R g
(cm) o) |HE wm| EBE D (em) | (g/em® | (em) | (kef/cmd) (cm)
56 0.0 56~50 G m 52 0.370 54 0.050 56
53 0.0 50~49 I 42 0.378 50 0.990 53
50 0.0 49~40 G c 34 0.430 43 1.460 43
43 0.0 40~31 G I 25 0.457 35 0.620 35
38 0.0 31~30 1 c 19 0.440 26 0.180 26
27 0.0 30~24 G ¢ 12 0.413 20 0.620 20
17 0.0 24~9 G ¢ 4 0.450 13 0. 600 13
5 0.0 9~0 G ¢ 5 0. 940 5
#BAERH HAIEER BEDOES X& KR
2003/3/10 9:50~10:30 51lcm (@) 2.9C
EE EHEEHORES EE TE SKE
fE T RifE A o g R B W
(cm) ) |HME  (m)| EEBE D {cm) (g/cm®) (cm) (kgf/cm?) (em) )
51 0.0 51~49 N vi 43 0.390 50 0.020 44 2.1
50 0.0 49~33 G ¢ 35 0.400 44 0.170 36 3.9
45 0.0 33~28 G ¢ 29 0.435 36 0.340 30 4.4
35 0.0 28~22 G ¢ 23 0.431 30 0.210 24 4.2
30 0.0 22~9 G ¢ 16 0.411 24 0.090 17 7.9
25 0.0 9~0 G c 10 0. 451 17 0.370 11 5.3
16 0.0 4 0.433 11 0. 340 5 8.4
10 0.0 5 0.700
5 0.0
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Fig. 6.27 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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Table 6.28 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BAFAE

#LR B

HMEORE

&

R’\.jnn
2003/3/11 9:20~11:00 47. 5cm ) 3.4C
ER EECENDRES BE TR SKE
frE T wE | uE o fuE R & w
(cm) o) B em| =TE D (em) | (g/em® | (m) | (kef/emd (cm) %)
45 0. 3 47.5~46 N f 45 0.222 36 0.930 35 0.9
43 -0.3 46~44 $2,6 f,m 43 0.321 32 0.216 30 4.6
40 -0. 1 44~34 - m 38 0. 401 26 0.616 20 5.7
37 0.0 34~25 G m 33 0.415 22 0.088 10 3.4
30 0.0 25~24 I 28 0.432 18 0.096
20 0.0 24~0 G c 23 0.389 14 0.328
10 0.0 18 0.413 10 0.592
0 0.0 13 0.457 6 0.380
8 0.448
3 0.462
HiMERH RIS BEORS X5 iR
2003/3/14 10:05~10:45 48. 5em 0) 4.1C
ER FEEHELENDKRES BE W SkE
& T R HE Y ME R ME W
(cm) o) |HE  (em| EB D em) | (e/em® | (em) | (kgf/em®) (cm) %)
45 0.0 |48.5~44.5 G m 46 0.339 /] 45 1.7
40 0.0  |44.5~41.5 G n 43 0.380 / 40 3.2
30 0.0 41.5~28 G I 38 0.385 / 30 8.3
20 0.0 28~27.5 I 33 0.284 / 20 7.8
10 0.0 27.5~123 G c 28 0. 464 / 10 9.3
0 0.0 23~22.5 I 23 0.417 )4
22.5~0 G c 18 0.412 /
13 | 0.456 /
8 0.458 | /
3 0.482
HRFERE LR BEOZRS X5 R
2003/3/15 9:25~10:10 50cm © 4.5C
ER EHLBHORES BE BEE 2KkE
B T FiE fE L fE R E W
(cm) o) BB om| BB D em) | (g/em® | (m) | (kef/cm?) (cm) (%)
49 0.0 50~ 44 G n 46 0.357 48 0.810 38 0.5
40 0.0 44~199 G c 37 0.363 38 1.140 26 6. 6
30 0.0 29~123 G c 25 0.420 26 1.530 20 5.6
27 0.0 93~18 G c 19 0.421 20 1.070 11 5.8
20 0.0 18~5 G ¢ 10 0.441 11 0.520 3 7.6
10 0.0 5~0 G c 1 0.497 4 0.720
3 0.0
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Fig. 6.28 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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76.29 SENEEANE (REEKY, EFRUAER2ANSERISEIR)
Table 6.29 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

BAE£RH R BERA HEDREE X5 KR
2003/3/18 9:00~10:00 37.5¢cm 0 5.1C
g8 EELERHORES HE R SkE
B T EITEES B o B R B w
(cm) c) |[ME  (m| EB D em | (e/em® | (em) | (kef/omd) (cm) %)
35 0.0 37.5~30 G il 35 0.394 34 0.167 30 7.3
30 0.0 30~0 G c 33 0.375 30 0.125 20 9.4
20 0.0 28 0.434 26 0.141 10 8.6
10 0.0 23 0.478 20 0.066
0 0.0 18 0.448 16 0.077
13 0.454 12 0.190
8 0.446 8 0.159
3 0.469 4 0.237
HAFLEAH ERIeEMA FEEDES X& SR
2003/3/19 9:00~9:40 35. 5em >¢ 2.5C
ER EELEHDRES EE TEEE SKE
E T HIE E o hE R KB w
(cm) o) [u&E (em) EH D (cm) (g/cm%) (cm) (kef/cm?) (cm) %)
35 0.0 35.5~34 N, G M 33 0. 366 34 0.495 30 2.9
30 0.0 34~0 G C 28 0.474 30 0.616 20 1.6
20 0.0 23 0. 456 26 0.066 10 7.7
10 0.0 18 0. 452 22 0.060
0 0.0 13 0.472 18 0.116
8 0.468 14 0.302
3 0.473 10 0.275
6 0.377
BHRAERA AR HEORE X% SR
2003/3/20 9:20~10:00 38cm @) 4.2°C
ER EELEROXRES EE T EKE
LIE T FIE & o HE R E
(em) o) & (em)| EH D (cm) (g/cm®) {cm) (kgf/cm?) {cm)
35 0.0 38~34 G m 34 0.309 35 0. 480 38
28 0.0 34~24 G m 24 0.395 28 0.070 35
20 0.0 24~16 G ¢ 16 0.404 20 0.110 28
12 0.0 16~8 G C 8 0.426 12 0.240 20
5 0.0 8~0 G c 0 0.452 5 0.470 12
5
0
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Fig. 6.29 Vertical profiles of physical properties of snow cover at NISIS from December

2002 to March 2003.
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#6.30 HEMESIE (RRASKW, FRI4E12BHSTERI5EIR)
Table 6.30 Vertical profiles of physical properties of snow cover at NISIS from December 2002 to March 2003.

#gAERB 3R B A BEOFES xR B
2003/3/25 9:10~9:20 16em @) 4.4C
EE EHLEROKRES HE B Sk E
E T HIE fIE o g R VAT w
(cm) c) [HE  (m| EB D (em) | (@/em®) | (em) | (kef/em®) (cm) %)
15 0.0 16~38 G c i1 0.413 12 0.230 16 16.0
12 0.0 8~0 G c 3 0.473 4 0.090 12 7.8
4 0.0 4 11.5
0 0.0
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Fig. 6.30 Vertical profiles of physical properties of snow cover at NISIS from December
2002 to March 2003.
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BEMEHIME CRUGR, TRISEIAMSTERISEIA)

Table 7.1 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

2004 £ 8 A

BHAERH LRl HEDFS X5 KR
2003/1/10 9:45~10:45 97cm o 5.1C
ER EHLENDOKRES BEE TEE SKE
& T ME | E o i R GE W
(cm) o) |#E  em| BEHE D em) | (e/em® | (cm) (kef/cm?) (em) (%)
90 0.0 97~93 G ¢ 93 | 0.185 /
80 0.0 93~84 $2,6 ¢ 88 | 0.199 /
70 0.0 84~1T5 G Ve 83 0. 341 /
60 0.1 75~46 82,6 c 78 | 0.328 / /
57 0.2 46~42.5 G c 73 0.243 / /
55 -0. 2 49.5~40 82 c 68 0.213 / /
53 0.2 40~ 34 G c 63 | 0.251 / /
50 -0.2 34~28 82,6 Ve 58 | 0.254 / /
47 0. 1 28~0 G c 53 0.287 / /
45 0.0 48 0.281 /
40 0.0 43 0.336 /
30 0.0 38 0.292 / /
20 0.0 33 0. 300 / /
10 0.0 28 0.405 / /
0 0.0 23 0.441 / /
18 0.442 / /
13 | 0.43 |/ /
8 0.414 |/ /
2.5 | 0.478
#HAERA £RiRlesR HEORES x5 SR
2003/1/17 13:35~14:30 84cm Y 3.3C
b EELEHOXES BE EE SkE
& T wE | GE 2 & R g W
(cm) ) B ml EEBE D em) | @em® | (em) | (kef/emd {cm) )
80 0.0 84~81 G c 82 | 0.267 82 0. 086
75 0.0 81~75 G c 78 | 0.309 78 0.171
70 0.0 75~12 G c 73 | 0.322 74 0.183 /
65 0.0 79~11 - c 68 | 0.365 70 0.125 /
60 0.0 T1~52 G c 63 | 0.354 66 0.108 /
55 0.0 52~37 G c 58 0.386 62 0.218 /
50 0.0 37~35 G c 53 | 0.399 58 0. 136 /
45 0.0 35~27 G c 48 | 0.414 54 0.192 /
40 0.0 27~26 G c 43 0.431 50 0.328 /
35 0.0 26~0 G c 38 | 0.471 46 0.269 /
30 0.0 33 | 0.426 49 0. 690 /
25 0.0 28 | 0.393 38 0.186 /
20 0.0 23 | 0.440 34 0.9224 /
15 0.0 18 0.447 30 0.215 /
10 0.0 15 0.621 26 0.421 |/
5 0.0 8 0. 459 22 0.203
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Fig. 7.1 Vertical profiles of physical properties of snow cover at Kiyamazawa
from January to March 2003.
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2004 4£ 8 A

Table 7.2 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

#REAH ERRIEFRE BREORS xR B
2003/1/21 14:00~15:00 111.50m * -2.7°C
ER EHLENOAES BE B EKE
tE T HE | mE 2 E R @ W
(cm) o) |fuE  (m| EH D em) | (g/em’) | (em) | (kef/em®) (cm) %)
110 -1.8 110~82 N f 108 | 0.067 /I 80 8.0
105 -1.6 82~69 G f 103 | 0.106 JARED 2.6
100 -1.4 69~67 - m 98 0.090 / 60 2.3
95 -0.9 67~61 G c 93 0.111 / 50 0.0
90 -0.4 61~49 G c 88 0.102 / 40 2.9
85 0.1 49~38 G m 83 0.099 / 30 3.9
83 00 38~36.5 - c 78 0.363 / 20 1.8
80 0.0 36.5~33.5 G m 73 0.375 / 10 3.6
70 0.0 33.5~30 - m 68 0.367 /
60 0.0 30~23 G m 63 0.388 /
50 0.0 23~20 - m 58 0.379 /
40 0.0 20~0 G m 53 0.408 /
35 0.0 43 0.427 /
30 0.0 43 0.436 /
25 0.0 38 0.444 /
20 00 33 0.398 /
10 0.0 28 0470 /
0 0.0 23 0.444 /
18 0438 | /
13 0482 |/
8 0.538
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Fig. 7.2 Vertical profiles of physical properties of snow cover at Kiyamazawa
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#7.3 EEHMESAME CRIWR, EFRISE1IBAMNLFRKISEIR)

Table 7.3 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

#HRMERAR £ R85 BEORS XA SR
2003/1/26 15:20~16:20 120cm 0 3.0C
ER EECEMDATSE BE MR HKE
& T bR e AT o fE R g W
(cm) Cc) |fuE  (m)} TE D {cm) (g/cm®) (cm) (kef/cm?) (cm) &)
110 0.0 120~110 | $2,6 f 118 | 0.250 70 7.1
105 -0. 1 110~108 G m 113 | 0.226 /160 8.6
100 0. 1 108~76 Sl f 108 | 0.145 / 50 9.8
95 0.2 76~15 - m 103 | 0.172 / 40 4.8
90 0.2 75~65 G n 98 | 0.192 / 20 4.7
85 0. 1 65~ 64 - m 93 0.211 / 10 4.3
80 0.0 64~37 G m 88 0.231 /
75 0.0 37~36 - m 83 0.187 /
70 0.0 36~33 G f 78 0.203 /
60 0.0 33~32 - m 73 0.377 /
50 0.0 32~0 G n 68 0.407 /
40 0.0 63 0.376 /
30 0.0 58 0.397 /
20 0.0 53 | 0.369
10 0.0 48 0.435 /
0 0.0 43 | 0.458 /
38 0.450 /
33 0.429 /
28 0.458 /
23 0.247 /
18 0.473 | /
13 0.450 |/
8 0.485 |/
3 0.288
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Fig. 7.3 Vertical profiles of physical properties of snow cover at Kiyamazawa

from January to March 2003.
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#7.4 SEMEEAE (KRR, ERISEIBALERKISEIR)

Table 7.4 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

BRERR B BFRE BEORS X5 %

2003/1/31 14:00~16:00 168. 5em * 0.1

ER EELERMDORES FE W

B T WE | mE | 0| mE R
(cm) Cc) IBiE (em| EH D em) | /em® | (m) (kgf/cm)
166 -0.7 168.5~156 N f 166 0.070 168 0.011
164 -0.5 156~154 N f 163 0.070 162 0.021
162 -0.4 154~152 N* f,m 158 0.116 158 0.036
160 -0.4 152~151 N f 153 0.175 154 0.195
158 -0.3 151~150 N* f,m 148 0.127 150 0.211
156 -0.1 150~128 St f 143 0.134 146 0.116
154 -0.2 128~93 S2 f 138 0.111 142 0.099
152 -0.5 93~87 G m 133 0.144 138 0.103
150 -0.6 87~83 G f 128 0.185 134 0.164
148 -0.9 83~18 G m 123 0.204 130 0.156
146 -1.3 18~174 G f 118 0.184 126 0.249
144 -1.4 74~0 G C 113 0.203 122 0.295
140 -1.4 108 0.248 118 0.237
138 | -L.5 03| 0.200 | 114 | 0.223
136 | 1.1 98| 0.207 | 110 | 0.363
134 -1.8 93 0.327 106 0.254
132 -1.8 88 0.387 102 0.294
130 -1.8 83 0.397 98 0. 286
128 -1.9 78 0.401 92 0.432
126 -1.8 73 0.375 88 0.220
124 -1.8 68 0.414 84 0.154
122 -1.7 63 0. 408 80 0.270
120 ~1.5 58 0.392 76 0.439
118 ~-1.5 53 0.402 70 0.262
116 -1.5 48 0.425 66 0.266
114 -1.4 43 0.430 62 0.149
112 -1.2 38 0.434 58 0.190
110 ~1.2 33 0.465 54 0.144
108 ~-1.0 28 0.427 50 0.529
104 -0.9 23 0.402 46 0.353
102 0.7 18 0.468 42 0. 448
100 -0.6 13 0. 443 38 0.725
98 -0.3 8 0.496 32 0.697
96 ~0.1 3 0.691 30 0.621
94 0.0 16 0.949
80 0.0

60 0.0

40 0.0

20 0.0

] 0.0
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Fig. 7.4 Vertical profiles of physical properties of snow cover at Kiyamazawa

from January to March 2003.
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75  HEWESRMME CRWR FRISF1IAMSTERISFIR)
Table 7.5 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

HREARAR HAESRE BEORS & KB
2003/2/14 14:20~16:00 153cm *
e EEEERORSS HE EE
KZE T RIE {rig 1Y fIE R
(em) o) B m| EH D em) | (e/em® | (em) (kef/em?)
152 0.0 153~ 150 N f 148 0.212
150 0.0 150~ 147 G T 143 0.139 /
145 0.0 147~125 S2 f 138 0.154 /
140 0.0 125~121 G m 133 0.155 /
135 0.0 121~119 52 m 128 0.122 /
130 0.0 119~117 - f,m 123 0.322 /
125 0.0 117~101 G m 118 0.356 /
120 0.0 101~94 G m,c 113 0.407 Ji
115 0.0 94~ 84 G m.c 108 0.462 /
110 0.0 84~80 i 103 0.512 ]/
100 0.0 80~ 68 G c 98 0.440 /
90 0.0 68~66 G m 93 0.452 /
80 0.0 66~ 64 — c 38 0.453 ]
70 0.0 64~52 G c 83 0.492 /
60 0.0 52~35 G c 78 0.369 /
50 0.0 35~20 G m,c 73 0.417 /
40 0.0 20~11 G 68 0.421
30 0.0 11~0 G c 63 0.485
20 0.0 58 0.432 /
10 0.0 53 0.414 /
0 0.0 48 0.430 /
43 0.417 /
38 0.447 /
33 0.469 /
28 0.470 /
23 0.435 /
18 0.434 /
13 0.467 | /
8 0467 1/
3 0.595
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Fig. 7.5 Vertical profiles of physical properties of snow cover at Kiyamazawa

from January to March 2003,
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#7.6 FEMEHAIE (KRR, FRISF1IAMSERISEIR)

Table 7.6 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

BRERAB RIS RY BEDRS XK b
2003/2/19 14:00~16:00 126cm O 4.7C
EB EELEROKRES BE TEE SKE

A T HE B [ i@ R & W
(cm) cc) |[mE  em| =" D em) | (e/em® | (cm) (kgf/cm®) (cm) )
124 0.0 126~118 G ¢ 123 | 0.380 122 0.107 120 9.8
120 0.0 118~111 G m 118 | 0.470 118 0. 848 110 10.7
110 0.0 111~94 G c 113 | 0.420 114 0.539 100 13.5
100 0.0 94~80 G m 108 | 0.430 110 0.121 90 13.2
90 0.0 80~77 - c 103 | 0.428 106 0.144 80 12.2
80 0.0 77~60 G ¢ 98 0. 439 102 0.184 70 9.2
70 0.0 60~58.5 ~ c 93 0.448 98 0.145 60 15.0
60 0.0 58.5~0 G m 88 0.471 94 0.188 50 10.8
50 0.0 83 0.471 90 0.235 40 13.4
40 0.0 78 0.596 86 0.530 30 14.2
30 0.0 73 0.410 82 0. 294 20 12.1
20 0.0 68 0. 451 78 0. 499 10 12.2

10 0.0 63 0. 480 74 0.497

0 0.0 58 0.438 70 0.625

53 0. 465 66 0.9279

48 0.433 58 0. 309

43 0. 450 54 0. 489

38 0. 442 50 0.345

33 0.467 46 0.324

28 0.478 49 0. 304

23 0.471 38 0.102

18 0. 468 34 0. 445

13 0.510 30 0.584

8 0.483 26 0. 491

3 0.572 20 0. 409

16 0.421

10 0.418

-84 -




FMIZ BT LESEMER (27) (2002.11~ 2003.3) — 10 - BF

'03/2/19
W(%) log R{kgf/cm?)
0 10 20 30 40 50 cm -4 2 0 2 cm
\ . 1 1 . ] 150 ~ S S S i
L D 0 4
: R v O R
YW o 200 ™ Sl ]
! i oof | ©co |e 20 100
] : 94 L 1
) H F < .
: o [ 000 |m 7!
Vi H I ' c 2,
‘\\ ? r ooco |¢ ; L 4
b bogp [ c VT
{ $ 50 3 - 50
K ! ' .
"& 3 eeo im ;‘L L]
v | 4
i i v
H i
4 o- 7 - 0
-10 -5 0 0 0.5
T(C) F o (g/cm?)

K76 BMEHHBAK CRUR, FRISEIAMSFERISE3 A)
Fig. 7.6 Vertical profiles of physical properties of snow cover at Kiyamazawa
from January to March 2003,
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Table 7.7 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

20048 B

BREAR

ERIERT

HEORS

&

mfm
2003/2/28 14:50~16:20 116¢m (0] 6.7C
EE EELERDORES FE EE gkE
& | T WE | hE | o | &E R HE | W
(cm) Cc) |#E  em| EB D (em) | (g/em® | (em) | (kgf/emd (cm) %)
110 0.0 116~110 G c 113 0.379 114 0.038 110 3.6
100 0.0 110~105 G c 108 0.396 110 0.313 100 11.6
90 0.0 105~95 G m 103 0.437 106 0.114 90 10.9
80 0.0 95~76.5 G il 98 0.436 102 0.059 80 8.5
70 0.0 76.5~173 1 93 0.417 98 0.091 70 15.9
60 0.0 73~69 G c 88 0.432 94 0.083 60 18.2
50 0.0 69~59 G i 83 0.470 90 0.166 50 8.2
40 0.0 59~56 1 78 0.488 86 0. 205 40 6.4
30 0.0 56~46 G m 73 0.625 80 0. 344 30 4.8
20 0.0 46~36 G c 68 0.432 72 0.432 20 4.9
10 0.0 36~0 G c,m 63 0.462 70 0.292 10 7.9
0 0.0 58 0.680 66 0.501
53 0.467 62 0.456
48 0.461 54 0.270
43 0.452 50 0.515
38 0.473 46 0.525
33 0.440 42 0.292
28 0.464 38 0.144
23 0.502 34 0.124
18 0.505 30 0.218
13 0.515 26 0.582
8 0.556 22 0.579
3 0.671 20 0.487
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Fig. 7.7 Vertical profiles of physical properties of snow cover at Kiyamazawa
from January to March 2003.
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Table 7.8 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

HAERA LRI FR BEORS XK Kia
2003/3/11 14:10~16:00 118cm ) 3.6C
=8 EHLEHOKRES FEE TEEE SKE

E T bATEES FIE o g R E W
(cm) o) [mE (m| TE D {cm) (g/cm®) (cm) (kef/cm?) (em) )
115 0.0 118~114 G C 116 0.378 116 0.024 115 5.0
110 0.0 114~105 G il 113 0.415 112 0.082 110 14.0
100 0.0 106~14.5 1 108f 0.423 108 0. 285 100 6.7
90 0.0 104.5~100 G m 1031 0.433 104 0.064 90 9.9
80 0.0 100~96 G c 98| 0.412 100 0.167 80 8.8
70 0.0 96~64 G m 93 0. 441 96 0.343 70 8.8
60 0.0 64~63 G jul 88| 0.423 92 0.079 60 7.7
50 0.0 63~53 G m 83 0. 448 88 0.135 50 5.9
40 0.0 53~52 1 78] 0.472 84 0.196 40 5.0
30 0.0 52~40 G m 73 0.4178 80 0.236 30 8.5
20 0.0 40~29 G C 68| 0.513 76 0.507 20 5.6
10 0.0 29~14 G m 63 0.435 12 0.424 10 2.0

0 0.0 14~12 G C 58] 0.440 60 0. 855

12~6 G C 53 0.594 58 0.453

6~0 G c 48] 0.453 50 0.381

431 0. 460 48 0.596

38 0.431 44 0.510

33 0.461 40 0.456

281 0.465 36 0.383

231 0.466 32 0.187

18 0. 480 28 0.415

13} 0.482 24 0.596

8 0.498 18 0.718
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Fig. 7.8 Vertical profiles of physical properties of snow cover at Kiyamazawa
from January to March 2003.
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Table 7.9 Vertical profiles of physical properties of snow cover at Kiyamazawa from January to March 2003.

BHAERAB £5:8)0% R4 HEDFES xX& KR
2003/3/26 10:00~11:13 95cm ® 10.2C
Ea EELEHOXES HE HE SKE

g T fakes & o LTAT R fIiE w
(cm) o) B (m| EE D em) [ G/em® | (em) | (kef/cm®) (em) )
95 0.0 35~80 G C 93 0.438 94 0.083 90 8.6
90 0.0 80~66 G m 88 0.449 90 0.101 80 7.7
80 0.0 66~64 - m 83 0.412 86 0.144 70 10.0
70 0.0 64~49 G m 78 0.449 82 0.216 60 9.8
60 0.0 49~48 - C 73 0.495 78 0. 486 50 11.9
50 0.0 48~17 G il 68 0.496 14 0. 341 40 6.4
40 0.0 7~0 G m 63 0.486 70 0. 549 30 6.1
30 0.0 58 0.453 66 0.382 20 9.5

20 0.0 53 0.475 62 0.507

10 0.0 48 0.663 58 0. 261

0 0.0 43 0.482 54 0.563

38 0.467 50 0.365

33 0.451 46 0.410

28 0.461 42 0. 447

23 0.475 38 0. 281

18 0.483 34 0.242

13 0.514 30 0.458

26 0.216

22 0.231

18 0.294

14 0.675
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Fig. 7.9 Vertical profiles of physical properties of snow cover at Kiyamazawa
from January to March 2003.
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Appendix Date on snow cover in Nagaoka having been published.
No.| # @ W D £ & # =
1 1964.12 ~ 1976.3 B SR Bl T ge &R No2b (1976) AFEEEEN
2 1976.11 ~ 1978.4 B Rl Rl gt Es N3l (1978) ERKBERERIZ )
3 1978.11 ~ 1979.3 B R BRI R Nod3 (1979) INEREE HTIE
4 1979.11 ~ 1980.4 5 KB g Rl Nob4 (1980) R AN
5 | 1980.12 ~ 1981.4 |  BESCRLELIHIZEE N4 (1891) = ERGTI
6 | 198111 ~ 1982.3 |  BESCRLEABIEER N5 (1982) T RS
7 | 198210 ~ 1983.4 | wrscREE B EE N84 (1983) B HBTATT
8 | 1983.10 ~ 1984.4 |  BFSCRISERHBIREE M9l (1984) = RS
9 1984.11 ~ 1985.4 b5 SR b ss a6 N.100 (1985) LA IE
10 | 1985.11 ~ 1986.4 B S BB g B No.115 (1987) AR EERFHN
11 ] 1986.11 ~ 1987.4 B KRl itii e B8 No.120 (1987) REATTIZ N
12 ] 1987.11 ~ 1988.4 5 sk Bl &8 N.130 (1988) AHEEEEM
131 1988.11 ~ 1989.3 05 S RH R b ge Bl No.138 (1989) TE7K HE R BRI A
4| 1989.11 ~ 1990.4 |5 RIS RAHIFTER 10145 (1990)  /ebeiiEn
15 | 1990.11 ~ 1991.4 |B5 KRLLEHPIZEIPIZEER Nol53 (1992) MO FBEN
16 | 1991.11 ~ 1992.4 |5 SP A EAARIEFBIZCERL Y0156 (1992) i
17| 1992.11 ~ 1993.3 |B5 5B A S HHIAAIIA R No159 (1994) LR
18 | 1993.11 ~ 1994.4 |BFSCRHEEHIRHIRPTIIZEEER Jol6d (1995)  HZEIEn
19| 1996.11 ~ 1995.4 |5 SR HHIRPIERE tol7d (1996)  HAETiEn
20 | 1995.11 ~ 1996.4 |BFSCRAERFETTHIZER lT6 (1996)] 7 HEmESIEH
21 | 1996.11 ~ 1997.3 |BF K RLERRAstiipise sl No182 (1997) TEKBERERED
22 1 1997.11 ~ 1998.4 |BF R B2 MBIt sc &Rl M186 (1998)| RIE KK EBRUFTRT
23 | 1998.11 ~ 1999.4 | BFSCRIEELMBFAOFEE Y0195 (1999)| RRTKE:scHBmIzm
24 | 1999.11 ~ 2000.4 |BFRBEEMBISEFIFE AR No206 (2000)| SMEKEG K ERBITHT
2% 1@?@2% B SRR PR R No162 (1995) (LR A ﬁj;;ﬁgﬁf%
26 | 2000.11 ~ 2001.4 |SFSCRIEEARFRFZEE 0223 (2002) LR
27 | 2001.11 ~ 2002.4 |B5 R B2AEERCFTFSEE R N.235 (2003) raps g
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