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Meteorological, Snowfall and Snow Cover Data Observed at Shinjo
(2018/19 Winter)

Hayato ARAKAWA, Kenji KOSUGI, Masaki NEMOTO, Satoru ADACHI, and Kengo SATO

*Snow and Ice Research Center, National Research Institute for Earth Science and Disaster Resilience, Japan

Abstract

Meteorological observations, snowfall and snow cover observations, and snow pit observations were carried out at
the Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED in the winter season from
2018 to 2019. The observation site (140°18°43” E, 38°47°25” N, 127 m a. s. I.) is located in a basin 50 km away

from the Sea of Japan.
This report contains the following data:

1. Meteorological observations: wind speed, wind direction, air temperature, humidity, soil temperature, global
solar radiation, long wave radiation, and precipitation.

2. Snowfall and snow cover observations: weather condition, depth and water equivalent of snow cover, depth and
density of daily new snowfall, and infiltration water into the ground.

3. Snow pit observations: snow type, grain size, temperature, density, water content and hardness.

Key words: Meteorological data, Snowfall, Snow cover, Snow pit, Shinjo
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Table 1 List of publications, periods and data observed at the Shinjo Cryospheric Environment Laboratory.
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Fig. 7 Variations of daily new snowfall and snow cover data.
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Table 5 List of symbols in Fig. 7. Table 6 Records of daily new snowfall and snow cover.
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Table 7 Monthly mean density of daily new snowfall (kg/m®). (): Number of
the daily new snowfall measurements.
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Table 8 Symbols and classified names of snow layers.

D i

B O, hE e p Table 9 Sea_sonal variations qf depth, water
Classified names of Graphic symbol Graphic line equivalent and mean density of snow cover.
snow cover condition t *=1lcm t *<lem 2018/19 ]E‘ % 2
T N T = =
Precipitation particles + + + A v k=7 N f?‘%#: RETR
Yo g oy
ILEDE (cm) - Fil
Decomposing and fragmented / / - (mm) (kg /m*)
precipitation particles — — - -
LEDE e o ®------ 12 | 14 22 52 237
Rounded grains
25 23 58 253
I50EH
Melt forms O O O 4 56 122 218
- 1 |15 57 169 296
ILHEHHE
Faceted crystals O O o 25 112 306 273
LbxonE 5 88 348 395
Depth hoar ANA - 2 | 15 108 379 351
Kbk 25 78 330 423
Ice formations 5 58 238 410
R 3 15 30 89 298
Surface hoar 4 o 25 8 15 193
MR AT 7 O - - - -
N o e - 4 - - _
ixed
® O _ _ _ _
t*: EE
Thickness of snow layer
WALz, EEEI12ecm (A A9 &), 5 MF LE"’O)mm%E WCRELT=. 7128 —xy
FREYAFIIOMMQ Y F), FAEEESRY ]\4 THIHTEHTFETHS.
Fl3 423 kgmd Q P &) THo = RELR FE
IZDOWTIE, 1 f £ Tk 300 %%ié’&bifmxo it
e, 2R 28NS OREICHFNERICEML, 3 ARG IVRE QRS AR MPBIUOEHEED &g,
FowEIzE TR > L. TTZBNTIE D ITEHRPE 08 AEE &30

201819 X FOREHEIL, FX D THHO
HBLHD, R SEOP ITNHELEDEND
@<,§5@@ﬁzu%%#m5mé.1ﬁm%$
BHY, TEDEMAIE2P - PHSIFIIES
FEB0EERDZOEENELE.

R <yl
mewf“§ﬁ®wﬁyﬂw % R EE

vl

L

598 O - IS, 7 IKBL TR ToH
BREEFALFINY > b OIS BICE DD
OTY. Fe, MEWE GT
SR DHEZ |ZA T W X A,
SACEBHOTY.

N ERUTR#HLET.

N

S-S BIT, 2
3 S A,

542 S P T



I 2B 5%t EHAEOE Y (2018/19 {f <) — L) 1En

BEKBEAR L I— T EEKIRIERERT_EEZE{EE_2018-20194

250
wE
-
8 __@LivE
Fonk
i
200
150
B
S
Bk
fm
=

100

50 -

. 128148 128258 1A4B 1H158 1H258 2A58 28158 2A258 3F58 38158 3H25H
E(c?nl)? 22 23 56 57 112 88 108 78 58 30 8
Y8 LY
Fig. 8 Variation of snow layer structure.
4}%—""# K ak(1985) @ FRE X BT S 10 X AAH D
1) 3% & (2006) : BT T AF v I FETIERK CHEEE 0 2 %R, R P
l,f:~ kgt A 2t0FEEZ1E, No.2l, 43-44, Eﬂ%"*'é?%;', N0.106, 76pp.
2) WES - NRED ORACH - B B W 6) WE .U HART - BIRE - AMHEA - B
fg N (2010) : #FF 12331 5 2009/10 f X ZF0D PeEd - J K b (1988) : HTE DY T BIT S

©RABE LY. SR PRATT LfrE BB,

No.351, 31pp.

WEY . NASRES - Bpe R -TRF MR

A (2007) @ #1230 % 2006/07 KGR0

GG LY. S RBP4 AOR
No.311, 35pp.

ORCE N AR I R E NUR R S
K i (1985) : FFE % T BT B 10 K FFHOE
o GRRE 201 & GRRE. HLR P
A - 4R ) No.105, 121pp.

SDRCEIENCRILECE XN G EAENERCE

3)

R & VGG 5. (1980/81  ~ 1987/88 { 8 X
). SRR AR - 40R No.131, 138pp.
El . hpe g MRS CRE MR
AU B RRER (2005) ¢ R BT R AE
BV KUY B Y (1996/97 {f ~ 2003/04
{8, BB PH T PP E AR,
No0.266, 167pp.

e 2% fé.,’f?’ﬁ, E&
#E 2B 5 199596 F K ZHDF
SR S At g o g R
9) BE B AP - ARG -

7

~—

8

~

A= . %’&“a (1997) :
R .
No.179, 39pp.

A [ (1996) :



S SR 245 A 9 T A

HE O I BIFHHEE trr Ej{_{f:' i@ 5. (1988/89
F o~ 1994/95 # 7K ZA). % A AR el
¥R No.171, 140pp.

10) =3% & - AR B ApEe - AT - R
FrAA BRSNS I B P (1996) ¢
Frp F=INTE X T R Fﬁﬂ:%bi%%*ﬁ%%‘_@‘
(1984/85 {# ~ 1994/95 ## 11X ZH). ThH &R ¥
Frrt geflri 424K No.175, 74pp.

1) 4% 39 SRS R P (2019)
HEICBT 2 G &% EOE LY (2017/18
KA. SRR PR V’?E“%“Hr’ﬁ“%‘“ﬁ?%, No.433,
51pp.

12) Fierz, C., Armstrong, R.L., Durand, Y., Etchevers,
P., Greene, E., McClung, D.M., Nishimura,
K., Satyawali, P.K., Sokratov, S. (2009): The
International Classification for Seasonal Snow
on the Ground, IHP-VII Technical Documents in
Hydrology No0.83, UNESCO-IHP, Paris. 90 pp.

13) B P4 - 5935 & (1975) @ FiE Y SN
T (FFAB o~ 49 KGR, B IR
R o —w 3 E Fy! No.13, 37-54.

14) g3y =3 Bed B -9 HRY (1978) ¢
FrE O T BT S EENT éj‘ﬁ”(%ﬁ' 49 ¢
~ 50 f KA. SR PR 4R, No.33,
26pp.

15) iy A - 93 . 158 2 (1982) @ P
DI T BT HHEER EE'@‘ (1975 § ~ 1980
# S KGHE). %‘uﬂ‘hkf*’fﬁ“%‘“'ﬁ?‘%' No.70,
103pp.

16) ?n’ EvL/} SR A2 - m R (1996) : HF S

WX DL FEEe ARG ORIE. Tﬁﬂ?'&‘xf'r
T 4-9%% , No.57, 71-75.

17) A xR (1983) : Metal Wafer |2 & /85219 5%
ENOL LA SR R S ha e e R o T
No.31, 203-217.

18) & GcJ3 (1993) : 4 -& G & ”'*““ﬂ. 167pp.

19) Az fE= - P EY lé‘ FR*“—f c R PO
AE N (2010) : HfE ITHBT2E G EKMEOE
¥(2008/09 F X FH). XA iy e gl 4 A
' No.340, 33pp.

20) MAzfES - @EY B A R -TRE N AR
2HF(2007) 1 HE ITBITHE G EHREDE
¥(2005/06 §# K ZH). S XA g et Gl g4

94424 2020 §F 2

#1 No.305, 45pp.

21) A= 3 IRAHE . P -
3% 1B (2018) : P 2B 2 A LB AMEDE
¥ (2016/17 # K FR). SpRR P a4 et 4o 9s
R No.421, 45pp.

22) MR2fE= PR E N CIRAHE . AR - 00
8% B (2014) : FE ICHBI ST KK AEOE
¥(2012/13 §F K ZF). SR g 4R e 4 4
K No0.387, 47pp.

23) MEfES IRAHE PR E N - WEE B
B R (2012) P ITHBIT D R EB AR
¥ (2010/11 § KX ZR). SRR 2y g zu,:JTr.u
K No0.364, 45pp.

24) oA . g g Y B -LPRF N IR
ARG BpEER (2005) ¢ FRE ICBUT S KE
1 (1996/97 f# ~ 2003/04 §# 8 X ZF). & 375
A g flr et 44 40K No.265, 59pp.

25) 0 K- KL LPRE N o MRS IR
B - 53T & (2015)  HE BT AHE K&

% AL DE ¥ (2013/14 § K. ThEE P
zhphﬁﬂ%“';é?%', No0.390, 47pp.

26) A pigh . NRZES S WEEY B AR R
P h(2008) : JfE ICBTHE G EHAEDOE
(2007/08 §# X ZF). SRR g AE T 4o
1 No.326, 33pp.

27) MeAfighe A kCfE= PR E N . AREEE - 0P
8 B (2013) : HE ITBT B¢ hEKMEDE
(201112 KGR, SRR P et 4o et 4 9%
' No.375, 49pp.

28) IRAfHGH PR E N o MRS . 0 R g
PR - T9ET 5 (2016) 1 FE ICBITDE &
%A EOE LY (2014/15 § KFF). S XB PR AT
TRl 4 AR, No.402, 47pp.

29) 7 AFHNF4 (2010) : FAEE “"’734 R7w 2. R
fZ )5, 136pp. ISBN 978-4- 254 16123-6 C 3044.

30) ApEr g o NESRES G IRAPSE . D 2000
@5 B (2017)  FE ICBIT AT G B AHEOE
¥ (2015/16 # X AF). SR S A E T 448
#' No0.408. 39pp.

31) e k- TPEY B (1997) ¢ HE =N X
X BT 5E 4% ﬁ;f_zﬁ'v (1984/85 # ~ 1994/95
FLUKRZR). R P e g e g EOR
N0.180, 167pp.

%“‘ﬁ *



HEICBITEE &EKREDE *‘(2018/1913‘/2 ) = NE

32) e k- MEES R B RT N R (2019 § 12 f 20 " 3. Fg s
2 (2006) 1 HE ICBITHE G LK HEDE (2019 f# 12 1 237 [3. A2

1 (2004105 f# K ZH) . B SR e 4 gl 4R
B No0.289. 41pp.

g

2018 f# 11 f 715 2019 f 4 B £ TOX AW, SpER FHRETLFHENHEP L1 2 —iE 2R
SLFBRF (CRHTE T T BT g 1400) T o 2§ G E LY, WAEENBIUMENT EIORGL &
B5E Lz, RESET 3 0qA0DTHD. &% ;Lf"’ﬂi 4 E‘@J‘a‘ﬂ, R, @3, W5, fﬁw , T

3, AP, BETHE WHEEWTE, §° 0NE, HEE ARG, RBESREE, W
REE FRERE PRUS 558 Thd. £, MENT BT, 1079 OBW, BR, %,
BEBLUEAHTHD,

FoU—K:EE, BB AR AEET, HE



S SR 245 A 9 T A

Fgk 1l F#F11~16(&E %A O WfE, A
WREt e DT 1:3{

Appendix 1 Definitions of daily values and monthly
statistics in Table A1.1-A1.6 (Monthly
report of meteorological data).
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Appendix 2 Definitions of daily values and monthly
statistics in Table A2.1-A2.6 (Monthly
report of snow data).
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Table A3.1 Physical properties of snow cover obtained by the snow pit observation.

£ A\ HMEZR HERLKE LETEHEE x5 SEE) R (B %) BB
2018.12.14 22 cm 52 mm 237 kg/m3 Eh 0.3 ‘C(9h37m) 1.8 m/s(9h37m) 9h40m - 10h27m
e ' s EaE AR EiEE  AEE BB
m ° ° H HA, KT, KS EKB K RZ A —FE EKIRERERAT
EHFHEE =8 B BIKE HE S LHEE
T(C) 0 (kg/m®) 0 (%) PR(kPa) RR(kgf)
*1
a&H F E H T H 0 H [°] H o) PR H RR
(cm) (mm) (cm)
22 - 20 + Medium 22 0.0 22 - 19 160 23 - 20 3 21 15 8.7
20 - 18 O Medium 21 0.0 16 - 13 221 21 - 18 11 19 15 14
18 - 0 [ ] Fine 19 0.0 8 - 5 268 18 - 15 10 16 15 9.3
16 0.0 7 1.5 11
7 0.0
0 0.0 20 - 0 237
s
*1:¢ [FARBERDT,
BIFEIHAT [ BIKBG KRB 23— E BIKIRERERAT ] #£ B B 20181214
fasa ], AA L] SIEREZ] 9h40m — 10h27m
0 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 2 0 40 80 120 160 200
} % % % { 30 % % % % % {
6
T PR
* ok 20 + == Medum :;- .
* \
10 ° ° Fine HSW ‘. 7
e ol -, —
-20 -15 -10 -5 0 T 100 200 300 400 500

T(C)

0 (kg/m%

Shinjo Branch, Snow and Ice Research Center, NIED

MYy 11 FEEkme éﬁ}"‘"ﬂy () &EFE (1)
Fig. A1.1 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.2 Physical properties of snow cover obtained by the snow pit observation.
£ AA BEF BEHLKE LBEHEE ES SUR (B %) ER (BFZI) BIEEFZI
2018.12.25 23 cm 58 mm 253 kg/m’ = 0.7 “C(9h28m) 13 m/s(9h28m)  9h24m — 10h00m
#E BE =) fER A paaow::| FEAZER BIEE BIEIHFT
m ° ° H KT, KS EKBE KRR 22— EE KRB EERFT
EHFHEE ER BE EKE TEE SLEE
T(C) 0 (kg/m®) 0(%) PR(kPa) RR(kgf)
*1
B H F E H T H 0 H 6| H ¢ | PR H RR
(cm) (mm) (cm)
23 - 17 + | Medium 23| 00 22 - 19 102 12 -9 2| 20| 15| 38
17 - 13 O | Coarse 20| 00 16 - 13 397 6 - 3 3| 15| 15| 58
13 - 9 O | Coarse 15 00 12 -9 367 1| 15 26
9 -0 O | Coarse 1 0.0 6 - 3 359 5| 15 27
5| 00
o| o0 23 - 0 253
&
*1:¢ [FAREERDT
,ﬂllii%ﬁﬁo[%‘%7k£ﬁﬁiﬁ)t§‘it>9—%ﬁf£%ikiﬁtﬁ“%%ﬁﬁﬁ] F A B 20181225
ERAE ], AA L] BIFEREZ] 9h24m — 10h00m
6 (%) H(cm) log PR(kPa) RR(kgf)
0 10 20 30 40 0 2 3 0 40 80 120 160 200
—f—F—F+— 407 | — ——+—+—
30 + .
T PR
20 + Medium _
0 Coarse
* 10 + Coarse HSW -
* Coarse
| | | | o L | | | | | | | | |
I T T T I I T 1 T T T T 1
-20 -15 -10 -5 0 0 100 200 300 400 500

T(C)

Ry 12
Fig. A1.2 Profiles of physical properties (upper) and photo (right) of snow cover.

0 (kg/m®)

Shinjo Branch, Snow and Ice Research Center, NIED

R By () &F9(5)
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Table A3.3 Physical properties of snow cover obtained by the snow pit observation.
£AH HE EEHLKE LETEHEE B SUR (BFZ) BE (B %) pllis
2019.01.04 56 om 122 mm 218 kg/m’ 2 1.5 'C(09h00m) 1 m/s(09h00m) 09h05m — 10h10m
a3 R 1= 1ERA FHirf FEAZER BIEE BIEIZAT
m ° ° H KIM.OY.TD.T SRR I —HE R
EHEFHEE Ep] BE EKE TR FLEEE
TCC) 0 (kg/m®) 6(%) PR(kPa) RR(kgf)
*1
B&H F E H T H 0 H 6 | H ¢ | PR H RR
(cm) (mm) (cm)
56 - 54 + | 05-10 56| 00 56 - 53 115 56 - 53 4 55| 15| 18 56 - 24 1
54 - 47 /| 05-10 50 | -0.2 50 - 47 124 0 - 7 1| 49| 15 97 24 - 22 15
47 - 31 ~ | 02-05 40| -04 40 - 37 173 4 -1 2| 39| 15| 17 22 - 21 7
31 - 10 @ | 02-05 30| -03 30 - 27 275 29| 15| 69 21 - 19 10
10 -5 O | 1020 20| -03 20 - 17 262 19| 15 76 19 - 17 10
5 -0 O | 20-50 10| 00 10 - 7 326 9| 15| 83 17 - 14 7
o| o0 4 -1 409 3| 15| 25 14 - 13 17
13 - 1 10
56 - 0 218 m-9 10
9 - 7 10
7 - 4 22
4 -3 17
3 - 2 47
2 - 1 17
1 -0 17
%
*1:¢ [FARBEERDT,
AIESAT [ BRI KBAR 22— ERERERFT ] & A B 2019.01.04
tERA L], AR 7] BIEFEZ] 09h05m ~ 10h10m
6 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
Lg | | | - _
60— T T fl 60 Fpro——t—F+—
* 0.5-1.0
50 + 0.5-1.0 .
40 + 0.2-05 7
30 + f
|
201+ e e 0205 ‘ i
* 10+ 10-20 }
X | | | 0oL B 2.0-50 | | | ] | | | |
{ T T T T 1 1 1 1 T T T \
-20 -15 -10 -5 0 e 0 100 200 300 400 500
T(C) E 0 (kg/m®)

FY 1.3 ek Eﬁ‘}%”?\y (F)EFE ()
Fig. A1.3 Profiles of physical properties (upper) and photo (right) of snow cover.

Shinjo Branch, Snow and Ice Research Center, NIED
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Table A3.4 Physical properties of snow cover obtained by the snow pit observation.

£ AR B "ES EEHLUKE LBEHEE ES SUR (Bl B (B %) AR
2019.01.15 57 om 169 mm 296 kg/m’ 2 -6.7 ‘C(09h05m) 0.6 m/s(09h05m) 09h05m — 10h10m
HEE B = fERA HEif PEAZE BIEE BIE ST
m ° § H KLY.T,D.T,TM SRR A —FEIRERRFT
BEFHEE =5 B Ak B SLHEE
TCC) 0 (kg/m%) 6 (%) PR(kPa) RR(kef)
*1
BEH F E H T H 0 H 6 | H ¢ | PR H RR
(cm) (mm) (cm)
57 - 49 O | 05-10 57| -45 54 - 51 237 27 24 3| s3] 15| 13 57 - 55 1
49 - 43 /| 05-10 50 | -44 47 - 44 225 17 14 7| 46| 15| 12 55 - 40 3
43 - 35 @.0| 05-10 40| -20 37 - 34 364 4 1 2| 36| 15| 120 40 - 39 43
35 - 22 0,@| 10-20 30| 00 27 - 24 348 26| 15| 29 39 - 38 13
22 - 6 ® | 02-05 20| 00 17 - 14 448 16| 15 120 38 - 35 23
6 - 0 O | 20-50 10| 00 4 -1 360 3| 15| 50 35 - 19 4
o| o0 19 - 13 18
57 - 0 296 13 -9 10
9 - 4 9
4 -0 10
e
*1:¢ [(FARBERDLT .
BIEHRT [ BKB R 2R E R RERA ] £ A B 20190115
ERAE ], AA L] BIFEREZI] 09h05m — 10h10m
6 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
———F— 6ot R ————
PR P
50 1 ? .
40 + -
6 30 8
*
20 + -
* ° °
10 + -
%
R o | NENNSN £ —
-20 -15 -10 -5 0 R 0 100 200 300 400 500
T(C) E 0 (kg/m®)
Shinjo Branch, Snow and Ice Research Center, NIED
Ay 1.4 FEl %‘1}“”“\” (F)&EFE (B)
Fig. A1.4 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.5 Physical properties of snow cover obtained by the snow pit observation.
£ AR B "/ES EEHLKE LBEHEE ES SUR (Bl RR (B %) B E B
2019.01.25 112 cm 306 mm 273 kg/m® E -3.4 °C(09h13m) 0.4 m/s(09h13m) 09h20m - 10h35m
HEE EE #5 fERA HEif FEAZE BIEE BIE ST
m ° § H KLY.T,D.T,TM SRR R A —FEIRERRAT
THFHEE =5 B akE R 5L
TCC) 0 (kg/m®) 6 (%) PR(kPa) RR(kef)
*1
B&H F E H T H 0 H 6 | H ¢ | PR H RR
(cm) (mm) (cm)
112 - 100 + | 1020 | 112| -19] 112 - 109 51 64 - 61 3 111 15 1| 112 - 58 1
100 - 78 ~ | 02-05 | 110| -17] 103 - 100 109 33 - 30 9| 102| 15 14 58 - 56 12
78 - 73 O | 10-20 | 100| -10 93 - 90 90 23 - 20 5/ 92| 15 4 56 - 55 7
73 - 70 ® | 02-05 90| -15 83 - 80 135 13 - 10 10| 82 15| 15 55 - 54 32
70 - 61 0.@| 10-20 80| -06 73 - 70 263 4 - 6| 72| 15 715 54 - 52 10
61 - 50 ® | 02-05 70| 00 64 - 61 262 63| 15 12 52 - 49 12
50 - 42 @0 | 05-10 60| -02 53 - 50 295 52 15| 91 49 - 48 17
42 -0 O | 20-50 50| 00 43 - 40 323 42| 15| 36 48 - 0 4
40| 00 33 - 30 394 32| 15 18
30| 00 23 - 20 435 22| 15| 34
20| 00 13 - 10 437 12| 15| 48
10| 00 4 -1 520 3| 15 26
o| 00
112 - 0 273
e
*1: 0 [FARBERDT,
AEZA [ BRI R Z—HE R RERRT ] £ B B 2019.01.25
ERAE 7], AA L] BITERFZ] 09h20m - 10h35m
6 (%) H(cm) F log PR(kPa) RR(kgf)

0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
| | | | [ 120 | | | | | | | | |
I T T T 1 I T T T T T T T 1

PRO RR
110+
1.0-2.0
100+
90 T 0.2-0.5
80 T+
1.0-2.0
70 + 0.2-0.5
i 1.0-2.0
60 +
0.2-05 %.
50 + L
05-1.0
d 40 +
* ¢ 30 T
* o 20+ 2.0-5.0
* O 10 +
[ | | 0 L+ | | | | il | | | | |
I T I 1 1 1 1 1 T T T T 1
-20 -15 -10 -5 0 S 0 100 200 300 400 500
T(C) E 0 (kg/m®)
Shinjo Branch, Snow and Ice Research Center, NIED
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Fig. A1.5 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.6 Physu:al properties of snow cover obtained by the snow pit observation.
F£AB HES HEHLKE EETHEE x5 SR (B Z) R (K %) BIERZ
2019.02.05 88 cm 348 mm 395 kg/m’ i 0.7 “C(09h02m) 1.2 m/s(09h02m) 09h10m - 10h15m
& BE =35 R A HiLf EE1RE BEE RIS
m ° ° H KLY.TYKTM SRR 2 —HEREERA
THFHEE =5 B akE R S LIERE
T(C) 0 (kg/m°) 6 (%) PR(kPa) RR(kef)
*1
BEH F E H T H 0 H 6 | H ¢ | PR H RR
(cm) (mm) (cm)
88 - 87 O | 10-20 | 88| 00 88 - 85 345 74 - 71 1| 871 15 45 88 - 85 1
87 - 865 - 80| -02 74 - 71 290 54 - 51 10 73| 15 100 85 - 82 6
86.5 - 74 O | 1020 | 70| 00 64 - 61 383 24 - 21 1ol 63 15 42 82 - 74 1
74 - 69 ® | 02-05| 60| 00 54 - 51 375 4 -1 7| s3] 15| 27 74 - 73 13
69 - 50 O | 1020 | 50| 00 44 - 41 471 43| 15 110 73 - 45 3
50 - 35 @0 | 05-10 | 40| 00 34 - 31 369 33 15 49 45 - M 13
35 - 345 - 30| 00 24 - 21 401 23| 15| 48 4 - 40 23
345 - 0 O | 2050 | 20| 00 14 - 1 451 13 15 35 40 - 33 7
10| 00 4 - 1 512 3| 15 7 33 - 29 10
ol o0 29 - 13 5
88 - 0 395 13 - 8 9
8 - 5 13
5 - 2 13
2 -0 18
wE
*1:¢ [FAREERDT
AIEZAT [ EKB R 2 —HEIRE R ] # A B 2019.02.05
tERAE (], A7) BIEFFZ] 09h10m — 10h15m
0 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
| | | | [ 100 | | | | | | | | |
I 1 1 1 1 I 1 1 1 1 1 1 1 1
T 90 i PR ARR
P 80 - 1.0-2.0
* 70 A 0.2-05
O 60 A 1.0-2.0
* ® 50 +
& 40 4 0.5-1.0 Hsw
O 30 A
*
¢ 20 2.0-5.0
O 10 A
L * | | 0 | | | | | | | | |
I T T 1 Do 1 1 1 1 1 1 1 1 1
-20 -15 -10 -5 0 o o 0 100 200 300 400 500
T(C) E 0 (kg/m?)

Shinjo Branch, Snow and Ice Research Center, NIED
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Fig. A1.6 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.7 Physical properties of snow cover obtained by the snow pit observation.

#£ A8 S EEHYKE LBEHTE ES SR (B B (B %) BIERR
2019.02.15 108 cm 379 mm 351 kg/m® o) -2.1 "C(09h02m) 1 m/s(09h02m) 09h10m — 10h25m
_E BE g5 1ER A Hhif EZE  AEE B IS AT
m ° ° H KIKSYKTM SRR A —FEIRERRAT
EEFHEE E BE BKE BE SLHEE
T(C) 0 (kg/m%) 6 (%) PR(kPa) RR(kgf)
*1
&S H F E H T H 0 H 6| H ¢ | PR H RR
(cm) (mm) (cm)
108 - 104 + | 05-10 | 108| -19| 108 - 105 80 78 - 75 10| 107| 15| 1.1 108 - 83 1
104 - 92 ~ | 05-10 | 100| -16 98 - 95 125 48 - 45 8 97| 15| 86 83 - 79 3
92 - 85 ® | 02-05 9| -1.1 88 - 85 201 28 - 25 6| 87 15| 15 79 - 78 7
85 - 80 0.@| 10-20 80| 00 78 - 75 388 4 -1 10 771 15 69 78 - 40 2
80 - 67 O | 20-50 70| 00 68 - 65 409 67| 15 20 40 - 35 6
67 - 665 - 60| 00 58 - 55 451 57 15| 26 35 - 32 7
665 - 36 O | 1020 50| 00 48 - 45 464 47| 15| 23 32 - 28 6
36 - 355 - 40| 00 38 - 35 432 371 15 52 28 - 14 4
355 - 0 O | 2050 30| 00 28 - 25 433 27| 15| 54 14 - 12 9
20| 00 18 - 15 452 17| 15| 41 12 - 11 14
10| 00 4 - 1 472 3 15 6l " -7 6
o| 00 7 - 4 7
108 - 0 351 4 -1 14
1 -0 14
HE
*1:¢ [FAREERDT
BIEHRT [ BKB R 2R ERETRERA ] F B B 2019.02.15
ERAE ], AA L] BITEREZ] 09h10m - 10h25m
6 (%) H(cm) F log PR(kPa) RR(kgf)

0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
| | | | [ 120- | | | | | | | | |
[ I I I | [ I I I I I I I |

T PR © JRR
05-1.0
0.5-1.0 ]
0.2-05 ]
6 1.0-2.0 1
*
2.0-5.0
C -
C -
d 1.0-2.0 _
*
q HSW i
C -
%
q 2.0-5.0 ]
C -
| * | | | | | | | | | | |
T T T T 1

[ | | | | | | |
-20 -15 -10 -5 0 7 0 100 200 300 400 500
T(C) E 0 (kg/m%)

Shinjo Branch, Snow and Ice Research Center, NIED
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Fig. A1.7 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.8 Physical properties of snow cover obtained by the snow pit observation.
£ A8 HES EEHRUKE LBEHTE ES SR (B B (B %) BIERR
2019.02.25 78 om 330 mm 423 kg/m® o) -1.5 'C(08h55m) 0.6 m/s(08h55m) 09h00m — 10h00m
_E BE 1= 1ERA L EiEw AIEE BIE ST
° ° H KLYTYKTM SRR A —FEIRERRAT
EEFHEE E BE &kE B SLMEE
TCC) 0 (kg/m%) 6 (%) PR(kPa) RR(kef)
*1
B3 H F E H T H 0 H 6 ¢ | PR H RR
(cm) (mm) (cm)
78 - 72 O | 1020 78| -12 78 - 75 350 58 - 55 of 771 15| 180 78 - 76 1
72 - 60 0.@| 10-20 70| -08 68 - 65 377 38 - 35 8| 67| 15| 180 76 - 67 25
60 - 44 O | 2050 60| 00 58 - 55 425 18 - 15 ol 57| 15| 62 67 - 66 23
44 - 435 - 50| 00 48 - 45 441 4 -1 10 47| 15 43 66 - 63 23
435 - 33 O | 1020 40| 00 38 - 35 508 37 15 130 63 - 23 3
33 - 325 - 30| 00 28 - 25 426 27| 15 93 23 - 20 13
325 - 12 O | 20-50 20| 00 18 - 15 447 17| 15| 58 20 - 16 10
12 - 11 - 10| 00 4 - 1 475 3| 15| 100 16 - 9 7
1 -0 O | 2050 o| 00 9 - 1 6
78 -0 423 1 -0 33
£
*1: ¢ [FARBERDT,
BIEGHRT [ BKB KR 2R ERTRERA ] & B B 2019.02.25
ERAE L], AAL] BIEREZ] 09h00m — 10h00m
6 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
——F—+— 907 —t—F— ]
T
1.0-2.0
1.0-2.0
6
*
d 2.0-5.0
q 1.0-2.0
* e HSW
q
d 2.0-5.0
*
q
2.0-5.0
| * | | | | | | | | | | |
l T T T , , T T 1 T T T T T 1
-20 -15 -10 -5 0 S 0 100 200 300 400 500
T(C) E 0 (kg/m®)
Shinjo Branch, Snow and Ice Research Center, NIED
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Fig. A1.8 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.9 Physical properties of snow cover obtained by the snow pit observation.

£ AR B "/ES EEHLKE LETHEE x& SR (BF%) B (B %) AR
2019.03.05 58 cm 238 mm 410 kg/m’ S 2.7 "C(08h55m) 0.6 m/s(08h55m) 09h00m — 09h55m
fBE BE Z5 {ERA Hif FEAZE BIEE RIEZAT
m ° ° H KIKTKSD.T SRR A —FEIRERRAT
BHEFHEE &2 wE aAE B 5L
T(C) 0 (kg/m%) 6 (%) PR(kPa) RR(kgf)
*1
= F E H T H 0 H 6 | H é | PR H RR
(cm) (mm) (cm)
58 - 48 O | 1020 58| 00 58 - 55 405 58 - 55 10| 57| 15/ 25 58 - 53 1
48 - 30 O | 20-50 50| 00 48 - 45 438 38 - 35 8| 471 15| 13 53 - 48 4
30 - 295 — 40| 00 38 - 35 466 18 - 15 9| 371 15| 69 48 - 26 2
295 - 9 O | 20-50 30| 00 28 - 25 498 4 -1 9| 27| 15| 34 26 - 20 7
9 - 8 - 20| 00 18 - 15 446 17| 15 34 20 - 7 3
8 -0 O | 20-50 10| 00 4 -1 471 3| 15| a9 7 -1 6
o| o0 1 -0 7
58 - 0 410
w5
*1:0 [FARBERDT
RAEHAT [ EKB R 2 —HEIRERERR ] % B H 2019.03.05
faRa ], Ala ] BIFEREZ] 09h00m — 09h55m
6 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
\ I I I I 70 — \ | | | I I | [ |
{ 1 1 1 \ { 1 1 1 1 1 1 1 \
6 T 1 JRR
o T 60 PR o
1.0-2.0
L sl H
O 40 2.0-5.0
*
¢ 307 HSW
¢ 20 1 20-5.0 ]
*
O 10 A
| * | | 0 A 20-50 | | | | | | | | |
[ I I | I I I I I I I I 1
-20 -15 —19 -5 0 0 100 200 300 400 500
T(C) E 0 (kg/m?)

Shinjo Branch, Snow and Ice Research Center, NIED
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Fig. A1.9 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.10 Physical properties of snow cover obtained by the snow pit observation.
F£AHA "/ES EEHLUKE LBEHEE ES SUR (Bl RR (B %) AR
2019.03.15 30 cm 89 mm 298 kg/m’ B 2.9 "C(08h55m) 2.4 m/s(08h55m) 09h00m — 09h55m
HEE BE ) fERA HEifA PEAZE BIEE BIE ST
° ° H KLYTDTTM BRI R A —FEIRERRFT
THFHEE =5 BE akE HE SLIERE
TCC) 0 (kg/m%) 6(%) PR(kPa) RR(kef)
*1
& H F E H T H 0 H 6 | H ¢ | PR H RR
(cm) (mm) (cm)
30 - 26 O | 10-20 30| 00 30 - 27 260 30 - 27 11| 29| 15| 67 30 - 14 1
26 - 23 ® | 02-05 20| 00 26 - 23 245 16 - 13 8| 25| 15 27 14 -7 3
23 - 225 - 10| 00 16 - 13 426 4 - ol 15| 15 49 7 -3 3
225 - 7 O | 20-50 0| o0 4 -1 456 3| 15 63 3 -0 4
7 -6 -
6 - 0 O | 20-50 30 -0 298
5
*1:¢ (FARBEERDT .
£ A B 2019.03.15
BITEREZ] 09h00m — 09h55m
log PR(kPa) RR(kgf)
9 } ? (F 0 40 8? 12? 16? 209
I T T T T T T 1
PR 0 RR
HSW \ |
\
] ]
0 100 200 300 400 500
0 (kg/m?)

Ry 1.10

Shinjo Branch, Snow and Ice Research Center, NIED
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Fig. A1.10 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.11 Physical properties of snow cover obtained by the snow pit observation.

REMLKE

LREEHEE FS) SR (Bl RR (B %) B E B
2019.03.25 8 cm 15 mm 193 kg/m3 & 0.3 “C(09h00m) 0.5 m/s(09h00m) 09h00m — 09h45m
HEE EE 75 1ERA i FEAZER BIEE BIE ST
m ° ° H KLY.TD.TTM SRR A —FEIRERRAT
EHFHEE iR BE EKE TR FLEEE
TCC) 0 (kg/m®) 6 (%) PR(kPa) RR(kgf)
*1
B3 H F E H T H o H H 0] PR H RR
(cm) (mm) (cm)
8 - 7 + 0.5-1.0 8 0.0 8 - 5 224 8 - 5 7 1.5 18 8 -1
7 -5 O 1.0-2.0 0 0.0 4 -1 194 4 - 1 3 1.5 32 1 -0 7
5 - 1 @0 | 05-1.0
1 -0 (@) 1.0-2.0 8 - 0 193
"%

*1:¢ (FAREERDT .

BB [ BB AR 7 —FHEIREEERFT ] £ H B 2019.03.25

ERAE ], ARAE L] HIFEFEZ] 09h00m — 09h45m

6 (%) H(cm) F log PR(kPa) RR(kgf)

0 10 20 30 40 0 2 3 0 40 80 120 160 200
—"F—+—+—1 20 ; % % % —t—F—F+—
* Y 7 T eeaes 10-2.0
M GO Y - R s

-20 -15 -10 -5 0 T 0 100 200 300 400 500
T(C) E 0 (kg/m°)
Shinjo Branch, Snow and Ice Research Center, NIED
MY 111 FRENEEIY () LS8 (4)
Fig. A1.11 Profiles of physical properties (upper) and photo (right) of snow cover.
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