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Meteorological, Snowfall and Snow Cover Data Observed at Shinjo
(2016/17 Winter)

Kenji KOSUGI", Satoru ADACHI", Masaki NEMOTO", Kengo SATO", and Osamu ABE™

* ok

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
2016 to 2017. The observation site (140°18°43”E, 38°47°25”N, 127 m a. s. 1.) is located in a basin 50 km away

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

1. Meteorological observations :

solar radiation, long wave radiation, and precipitation.

. Snowfall and snow cover observations

wind speed, wind direction, air temperature, humidity, soil temperature, global

. weather condition, depth and water equivalent of snow cover, depth and

density of daily new snowfall, and infiltration water into the ground.

. 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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Table 4 Monthly meteorological data. The asterisks show that a part of the daily data of the month is missing and

that the statistical value is calculated with acquired data. Details are shown in Table A1.
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Table 5 List of symbols in Flg. . Table 6 Records of daily new snowfall and snow cover.
vt REY % e o 2016/17 %X 2P
HS(L) RER(EMN) (f p s, 2 ) | o E
e 235 S\ A s —
HS (M) AREGEY R : 'wfﬁﬂ ) SRR 105 2017 2 147
HS (R) R — Y =5l 13 R SR G (£, cm)
HN L= G ABR 6194 -
DN HFREOHE G, on ”
A nd (T o ERN: by 337 | 2017 20 267
MW 5 (Bed &) (27 4 3, mm) 2017 2 f1 27 7
Ry g PPN
HSW (L . RN =2
SWO ] g o n—smer 4 ) IR 20| 207§ 15 12
Az o J\ 'a =, — —— -
HSW (R) Rk (A ) —=H>TF—) A st A 2 B
DS BESRYGHE (R /) —H 2T 5—) ("t =, cm)
171 cm, 2014/2015 : 155 cm) 7%, 2015/16 X ZRiC > 73, 2015/16 X ZRi2 5,802 cm+ 7 & 634 cm N D L,
FBD 124 em (TR D L2 DiTfex, 7 X FRIEY SR ZAFTEX GRS E M E 6,194 cm - T & 622 cm
FrED AINI05Sem NS SIS L. AR ElaoTe. P XAADE MR AN 1T 337 mm (L

EEERGHRERDE, 201011 f 5D SKFAT
rnEn; *[**—'5’7‘)\ Thafez &> T/ (2010/11 §
KX ZF:14201l cm - %, 935 cm, 2011/12 ]E‘ X ZR:
14,426 cm « 7, 1,129 cm, 2012/13 # X Zf: 14,913
?, 1,069 cm, 2013/14 §# X Zf: 12,967 cm - *
T 744 cm)

-

I

cm -
917 ecm, 2014/15 # X 7H: 11,312 cm -

>

"L2R20" BLOR2A 27 )&, HEDTK
DT TFE D >IN L7572 (2010/11 F K X
565 mm, 2011/12 f# X Zf: 626 mm, 2012/13 § X #:
780 mm, 2013/14 F’ X ZR: 639 mm, 2014/15 f:‘ K ZH:
544 mm, 2015/16 ]E‘ X 'EFI : 352 mm).

FREOR I FHERICDVWTEEF Ll as 7



U SR TR AR A 4218 2018 F 11 P

27 FREOP TR kgmd). T QR RIET RERT.
Table 7 Monthly mean density of daily new snowfall (kg/m?).( ) : Number of
the daily new snowfall measurements.

i
o 11 12 1 2 3 4
KGR
2016/17 — (0) | 120 (13)] 104 (25)| 117 (22)| 125 (9) — (0)
#8 HAEO;ERH, REBIVINITHRT DS &% #9 HAEOEZT, IV BRUSRK TR
Table 8 Symbols and classified names of snow layers. D~
HEONEL R e @ 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 2016/17 ]E! X ZR
e = o o ,
Precipitation particles + + + A 7 BEn f‘fafj{;f: A iﬁ\%
17N g Y
ZLEnE (em) | " e
Decomposing and fragmented / / - (mm) (kg /m”)
precipitation particles _ _ _ _
[0 S N O 12 15 9 13 131
Rounded grains ® ® ®
ILDE -
Melt forms O O O > 17 24 132
- 1 16 95 143 149
ZLHEH0E
Faceted crystals U O o 25 91 196 211
Lo 6 66 234 344
Depth hoar AA - 2 | 15 94 322 325
KA 24 80 305 391
Ice formations 6 74 280 388
i v 3 15 77 298 403
Surface hoar 24 47 136 340
UEEDIRS g C.> -~ ~ - - -
Mixed 4 _ _ _ _
® O _ _ _ _
[ =) =
Thickness of snow layer
BB HEHEYNE BRUSRKR Y IR OSE
AUz, REOR Y ZER 25 8REEN S AR, £k, - Af@aﬁ@é@*@.l’”\” =Y 8
Mo 72 20010/11 f ~ 2012/13 § 3 X ZAD (M A21F 7, Za L7z, 2016/17 f K A3 2 f - 2 ICRES K %
2012 ; LA IFEA, 2013 0 S AZFEH, 2014) O G @ Em%mmmP%%Zt.m%@%ﬁkﬂ§#%@
(12fF :120, 1 F :80, 2 F :87, 3F :116kg/m’) GWRE THh o "X IFREDR F % A 300 kg/m?

LrRYoHE, 2EGAF 12 f 2REee s SnlE BRATZDN2 T FTHODITNDEF K
Loz, THUL, FREPYF UBPOLH O TH Lo <HEOR FIMEAILLET A 5.

FBLiplick a7 2605, 2016/17 # X AR EH G, 1 Y POEEE-o
4.3 RSHE P EREBIZXDIFY FXTRBRE "oHE, 2

R E“L””ODT ZRZE31~310 BLUORY L£DE, bi@ 2, IHOEOMICK EZRL TV
1.1 ~1.10} ;%m%h?#}“bfibt. Inosov 2. 2R FRIIRBERESTNS T HATLHDE
9 ODREOEFFHF, REBIVINIVWRT S ANDBENEAD, FAAICNT T kDR ELED
T LD 3’?&%8 WALz, Iad, 2¥% Tk KD EDTODHEEMMENM L 289 7K,
BEENTNDESIZ, FY L1~ 110 DR R— FBEH NN EDT BEDH T D 2 MRS
DI 5 2 RTCaA L. nrz.



P ITBIT2DE R EHREOE

u(z

016/17 f X Z7) — " A2iE A

BEKBFEAR U A—FEEKRERRAT_EEZELE_2016-2017%-11

250
LFEYFH
L ] ®LFEIE
kiR
200
150
B
A
B
L
d
100
50
0 4

AR 128158 128258 158 1RA168B 1H25H 268 2R158 2
E(:n'); 10 0 18 96 93 68 99
Yy 8 EEIL (Y
Fig. 8
5. &b
2mwn§@ﬁ@¢@ 1, WREGD, REN
L{f‘po)‘l‘uﬂé’ ‘S“be: 7 Ié‘/r \/5‘—‘;?\‘)
}\4 THR ﬂTébe&‘)é.
et
Q@Aﬁ“m@AJd RpLUEREOE I,
CBNTIED s B &+ K,%x
th TAE. DF KRS, H;,wﬂc%mfm%ﬁ

G THHREEFAL PG > b O #2551
EBHOTT. 7z, AEHT BINTH 55
2, AEB ORI G AL, BRI EA, O
BT I KB LOTY.

N ERLUTRBHLET

-
—

ull

R24H 3A68 3A15H 3A24H

78 72 74 40

Variation of snow layer structure.

LEH YRR

D) 5383 1 (2006) : RPT T AF v U HIETIERK
Uiz /A, 8250 E508, No2l, 43-44,

2) WEY - KA AT AR R
FE N (2010) : FE BT B 2009/10 F X ZAD
B Y. R P e 4 AR,
No.351, 3lpp.

3 WA e MRS AR R -FRE N R
2 (2007) 1 FRE 2B S 2006/07 F K ZRD
R RE L. SR PR L R,
No.311, 35pp.

4) %88 B9 AT - AESA R s o
ROAE(1985) 1 FTE % RSB S 10 X ZFEOE
G WREEW TO 1 & GARE. TFLR R

g doR | No.105, 121pp.



S R I e e e 4 R

5)'36'3@ f@.d#ﬁ}g jﬁf]" .j”%F%':’.d
kAR (1985) @ FFE % fricBT S 10 K AFE 0
%o WREE TO2RAEMR. AR TR
AR No.106, 76pp.

6) T 21 fl? S | i—e‘?}gﬁf . ?‘/”EF%':' . i{éﬁfgj\ .
pREe 7R ﬁi’(1988) FrPE O BT B
FRWT B 105G S (1980/81 ff ~ 1987/88 f 8%
R '3755(*— PR P4 EOR No.131, 138pp.

7)Y - AR e NRERES CLPRF N R
DG B RS (2005) @ P BT H%AE
BV X UAENT B Y (1996/97 {f ~ 2003/04
F8XEA). R a# AR g il g UK
No.266, 167pp.

8) 1Y Btk B NAEES - AERES (1997):
HOE BB 1995/96 f K FAOE G R EE .
§p R 2oy fﬂ’?ﬁﬂ%‘“mﬁﬂ%’“ﬂ' No.179, 39pp.

9) WBEY M. R ERRES - A2 (1996)
HE O AT 351 B AR B S (1988/89
P~ 1994/95 # 7% ). ngw&a AREE iR
744K No.171, 140pp.

10) 5938 & - ke - ApES -9 FRT - K
A wmER S - R ES IR G (1996) :

HE BN KB AT TS B B AR
(1984/85 F ~ 1994/95 # 11 X ZJ). TTvu\ R 2y
PR e - 4OR No.175, 74pp.

11) 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 No.83, UNESCO-IHP, Paris. 90 pp.

12) A4 - 5988 8 (1975) © #p O 2FEW
O %‘}E{F‘ (BF148 F ~49 F X ZR). =TSRRI P
Rt >y —w R ¥ No.l3, 37-54.

13) BN A 988 Bed W aked RRT (1978)
R O AT BIT 2R B B (B F 49
~ 50 F KAP). SRR PHRAAF AR, No.33,
26pp.

14) B hysl - 9E% B - m SR 2 (1982) ¢ ¥ O
VAT BT B EE'Y‘E'”(1975 F~ 1980 # 5
K AR El) ?ﬁ«*'“:‘xf'rﬁﬂﬂihm' No.70, 103pp

15) @ % } SATH A AR 2 . Em PR (1996) ¢ HE S

gié%h@f%?ﬂ"z}"a DEE. %«ﬂ?fw‘?

94214 2018 11 A

HPFE 4855 , No.57, 71-75.
16) A R (1983) : Metal Wafer |2 & % F gere ¥k
DEL. = TR PR >y — T
No.31, 203-217.

17) & Be[i (1993) @ - & G EP4 3L 167pp.

18) A2 f= -*R?C*é* Efﬂ‘a* bR B
Be PR (2012) @ FE ICBITHE K EREEDE
B (2010/11 §# K ZH). SR A AR il i 3
1 No.364, 45pp.

19) “AZREZS @ EY B RN B - W
PN (2010) : FEICBI 2 KEKREDE
B(2008/09 § X FR) . SRR A R 4o 4o g
K No.340, 33pp.

20) AT - @EY - B R PRT N R
A (2007) B ICBUT BE K ERAEDE
1(2005/06 F K FH) . S SRSy R g i 46
B No0.305, 45pp.

21) BEIES - R B PES PR N R
A BERES (2005) HRE ICBIT B E GE
I (1996/97 § ~ 2003/04 § 8K :f). TR 5%
et g 2 408 No.265, 59pp.

22) RIS CLFR T N AL f';fr)gigr,nz . T3
2% B (014) : IR ITBITDHE K KA nE
(2012/13 F X 30). Kyw\f_'a#ﬁrm%“fh’ﬁ“%“év
K No.387, 47pp.

) - GFRE N AR Fi ’C .
Fﬂs’ﬁ”% . zaafs & (2015) : P 1T
BAREOE I (2013/14 F K FH). ’57%5(*~ *if‘r?"'“
Pl 4R, No.390, 47pp.

24) ARG - ARZES - @EY B - P Eﬂi s
FE N Q2008) : FFE ICHBITHE K AEDE
1(2007/08 § X FR) . Sh R g AR e 4o g
K No.326, 33pp.

5 p““ﬁ T

25) A PG . kRS L PR N f';fr)gi;r,nz .
B B Q2013)  HiE ITB I HE G ERMEDE

(2011112 % 2F). %wﬂ?*fm%mm?ﬁ
K, No.375, 49pp.

26) AP LR T N - MRS R
B E - REY B (2015)  HE ITHBITAHE G &
%R E Y (2014/15 X 2. SIS
ZL“JFJTEU%‘*@,, No.402, 47pp.

27) T AFNP4 (1970) - FERE IV
No.4, 5-28.

E=ANO)E N



P ITBIT2E hEHREOE

28) LR - NRZIES CORAEE - A A0 @
8% B Q017) : FE ICBI BT K ERAEOE
¥ (2015/16 §F K 2R). Sp SR 5 400 e e
K No.408, 39pp.

29) #pE o gho- TPEY B (1997) ¢ R MR

5 B BE &E)
?1v&m.%«ﬂh

1 (1984/85 f# ~ 1994/95
R g i 5 4 HOR

B

2016 § 11 B 705 2017 f# 4 B £ TOX FPH,

T (2016/17 £ K ER) — M R2Eh

No.180, 167pp.

30) B R SRR
210 (2006) - FRE
¥ (2004/05 # X 7H).
K No.289, 4lpp.

(2018 # 9 f 21
(2018 # 9 f 25

SR WS N R
kB HE A EGREDR
G SR S R

"R A
E‘ﬁfr@:ﬁx =

v

fgﬁ,\tlé:,kﬁrﬁﬂ%’h):hanﬁ TERE Y — ‘f}r]ﬁ e

LT BRI (UGN T T TR R 1400) TH o 72§ GBI, % AEE ”“iackviéé“'bﬁ | D 3 &
HE L, REET T 0AD THD. § RKEIVTI, ﬁ?@ﬁg,ﬁ% 3, LP,*@,TE
3, "I, WA THD. BWEEEITH, g TOXGE, REE REErahd ) BESKWE, W
REW HREYHRBRO 5558 TH5. £z, MEWHT EITE, 10745 0, £, FHE,
BREBLUENARTHD.

F-U—F: &% %R AR HEWE, P



S ST 0 AR i 4 R

RFex1 FZEF11~16(EF %P D2 %, H
BB 0T

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.

£AH FHER TESHAKE EBEHFRE xR SR (B %) LR (Bzl) BIEEEZI
2016.12.15 10 em 13 mm 131 kg/m’ = 0 "C(09h23m) 2.5 m/s(09h23m) 09h23m — 09h51m
BE R Za EfA HiLA FEEAZE RIEHE RIE BT
m ° ° H SA EKBE KT 2—FEBKIRE R
EEFAEE Ex:) #E akE R S LR
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)
10 9 + | 05-10 10| 00 9 - 6 110 71 15| 10
9 - 3 .+ 05-20 5 -01 3 -0 241
3 -0 O | 10-30 0| 00
10 -0 131
25 HRE10-9cmZH oM BTz, 9-3cmIZ(FHEAKELHONIH o=,

*1: 0 [FA/RBEERDT,

AEZA [ BRI KR F—HEBKIRERERFT ] % A H 2016.12.15

fEfE (], AA L] BIERZ 09h23m - 09h51m

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

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

PRRT R AR -
0.5-20 Hsw
l ] ] ] § 0 1.0-30  jumm_| \ll-] ] ] ] ] ] ] |
[ I T 7, U | | I I I I I |
-20 -15 —19 -5 0 7 s 0 100 200 300 400 500
T(C) E 0 (kg/m®

Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED

MY 1.1

R G () &5 (h)

Fig. A1.1 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.2 Phys1cal properties of snow cover obtained by the snow pit observation.

25 2

421 %

2018 11 F

£ A AH HER ESEHUKE LREEHTE x5 SR (B %) LR (BFzl) BIE R
2017.01.05 18 om 24 mm 132 ke/m® S -0.2 "C(09h00m) 0.9 m/s(09h00m) 09h05m — 09h50m
BE RE Z5 [R5 VAR FEIZE RIEE RIE BT

m ° ° H KILOM,0.0Y.T EKB K BRT A — T BKIRE SRR
EEFHEE S EE EKE REE SLFEE
TCC) 0 (kg/m°) (%) PR(kPa) RR(kgf)
*1
B&H F E H T H 0 H 6| H 6 | PR H RR
(cm) (mm) (cm)
18 - 10 + | 05-10 18] 00 18 15 65 10 17 15 11 18 - 0
10 - 6 ~ | 02-05 10| o0 10 -7 89 4 1 11 9| 15| 16
6 - 0 O | 10-20 o| 00 4 - 1 311 3 15 19
18 - 0 132
&%

*1:¢ (FARBERDT,

AIEIHAT [ SR KPR 2—H EEKIRERERA ] F B H 2017.01.05

fERa ], AA L] BIEEEZ] 09h05m — 09h50m

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

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

T 90 O PR 4RR
2] o + + 0.5-1.0 [\9\
* 0.2-05 7]
HSW

I [l | | 0 1.0-2.0 | l\lﬂ | | | | | |

[ 1 T T 00 1 1 | | T T T T 1
-20 -15 -10 -5 0 0 100 200 300 400 500

T(C) E 0 (kg/m®

Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED

FY 1.2

RN By () &55 (%)

Fig. A1.2 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.3 Physical properties of snow cover obtained by the snow pit observation.

£ A A HER ESHUKE EBEHERE x5 SR (B %) LR (BFzl) BIE R
2017.01.16 96 cm 143 mm 149 kg/m’ = -2.3 "C(09h12m) 1.4 m/s(09h12m) 09h20m - 10h35m
BE ®E =) [R5 VR FEAZE, BIEE RIE BT

m ° ° H K10.0OYTDT EKB KT A — T BKIRE SRR
THFHEE =5 BE Ak B 5L
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)
9% - 92 + | 10-20 96| -39 96 - 93 115 4 -1 1| 9es| 15 19 96 - 23 1
92 - 72 ~ | 02-05 90| -38 85 - 82 100 84| 15 28 23 - 17 11
72 - 10 ® | 02-05 80| -4.2 75 - 72 139 74| 15| 33 17 - 15 7
10 -0 O | 10-20 70| -38 65 - 62 126 64| 15 110 15 - 8 16
60| -4.1 55 - 52 161 54| 15 190 8 - 6 12
50| -3.8 45 - 42 152 44| 15| 180 6 - 5 27
40| -3.1 35 - 32 171 34| 15| 220 5 - 0 7
30| -22 25 - 22 192 24| 15 360
20| -14 15 - 12 230 14| 15| 550
10| -05 4 -1 342 3| 15| 150
0| 00
9% - 0 149
-k

*1:¢ (FARFEEZRDT .

RIFEHAT [ BIKBT KT 2—HE BKIRFERERA ] % A B 2017.01.16

fERA L], AaA 7] BIEREZ] 09h20m — 10h35m

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

0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
l I | [ | _ [ | 1 | AN I I I |
f 1 1 1t 1 100 f PR T 1 RR—1 1 1 1 1

1.0-2.0
90 1+ =
80 + 0.2-0.5 |
70 + =
60 1T =
50 1+ =
40 + [} [} 0.2-0.5 .
30 + =
20T HSW T
9 10 T T
1.0-2.0
X | | o L | | l\ﬂ | | | | | |
I T T T 7 1 1 1 1 T T T T 1
-20 -15 —19 -5 0 s 100 200 300 400 500
T(C) E o (kg/m?)

Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED

MY 13 BENTE E Y () ET6 (h)
Fig. A1.3 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.4 Physical properties of snow cover obtained by the snow pit observation.

£ A AH HER EEHAKE LREEHTE XK SUR (B5%) LR (BFzl) BIE R
2017.01.25 93 cm 196 mm 211 kg/m® ) -3.8 "C(08h52m) 0.9 m/s(08h52m) 09h10m - 10h40m
BE BE =) [R5 VR FEIZE, BT E RIE BT
m ° ° H KLYKYTDT EKB K RTE A — T BKIRE SRR
EEFHEE Ep) EE EKE REE SLFEE
TCC) 0 (kg/m°) 6(%) PR(kPa) RR(kgf)
*1
=& H F E H T H 0 H 6| H 6 | PR H RR
(cm) (mm) (cm)
93 - 81 + | 10-20 93| -17 93 - 90 54 35 - 32 2| 92| 15| 13 93 - 39 1
81 - 62 ~ | 02-05 90| -25 85 - 82 73 15 - 12 4 84| 15 25 39 - 31 15
62 - 55 ® | 02-05 80| -29 75 - 72 160 4 -1 2| 74| 15| 65 31 - 30 12
55 - 52 0.@| 05-10 70| -26 65 - 62 152 64 15| 75 30 - 18 19
52 - 46 O | 20-50 60| -1.7 55 - 52 268 54/ 15| 230 18 - 17 23
46 - 3 ® | 02-05 50 | -0.1 45 - 42 249 44| 15| 320 17 - 15 23
3 -0 O | 10-20 40| -01 35 - 32 287 34| 15| 940 15 - 13 23
30| 00 25 - 22 308 24| 15| 1000 13 - 1 16
20| -0.1 15 - 12 331 14| 15| 1140 i -0 43
10| 00 4 - 1 367 3| 15| 280
o| 00
93 - 0 211
&
*1:¢ (FARFEERDT .
AESAT [ KM KAR L 23— EEKIRERERA ] F A B 2017.01.25
A ], AA L] BIERZ] 09h10m - 10h40m
6 (%) H(cm) log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
F—F+——"+—+—- 1007 1 ——F—F+—
o PR RR
% - B9 1.0-2.0 ]
80 + .
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5 T 20-50 -
2] 40 T -
*
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Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED
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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.

£AH HER ESHEAKE LBEHFRE R SR (BF%I) LR (Bl BIERFZ
2017.02.06 68 cm 234 mm 344 kg/m3 [55) 4.6 "C(08h55m) 4 m/s(08h55m) 09h00m — 10h20m
BE BRE Za EfA HiLA EEAZE RIEE BIE BT
m ° ° H KI0.0,Y.TD.T EKB KT A — T BRI SRR
EGFHEE Ep BE EKE REE SLFEE
T(C) 0 (kg/m°) 0 (%) PR(kPa) RR(kef)
*1
a3 H F E H T H 0 H [°] H o) PR H RR
(cm) (mm) (cm)
68 - 60 (@] 1.0-20 68 0.0 68 - 65 329 68 - 65 16 67 15 24 68 - 42 1
60 - 56 O,@e| 05-10 60 0.0 59 - 56 299 55 - 52 5 58 1.5 82 42 - 29 3
56 - 555 — 50 0.0 49 - 46 401 37 - 34 6 48 1.5 140 29 - 27 18
555 - 50 (@] 2.0-5.0 40 0.0 41 - 38 361 3 -0 28 40 15 97 27 - 22 9
50 - 43 (@] 1.0-20 30 0.0 30 - 27 314 29 1.5 780 22 - 20 18
43 - 38 O,@e| 05-10 20 0.0 20 - 17 367 19 1.5 1340 20 - 17 13
38 - 33 (@] 1.0-20 10 0.0 10 - 7 391 9 1.5 1280 17 - 7 27
33 - 3 [ ] 0.2-0.5 0 0.0 4 - 1 624 3 1.5 350 7 -5 18
3 -0 (@) 0.5-1.0 5 - 2 23
68 - 0 344 2 -0 18
&%
*1:¢ (FARBERDT .
BAIE G [ EKPIKAR L 2—HEEKIRERERA ] F B B 2017.02.06
ERia ], AA L] JAIFEREZI 09h00m — 10h20m
0 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
| [l [l [l | 80 + | [l [l [l [l [l [l [l |
| I I I 1 | I I I I I I I 1
0 T 70+ PR o JRR
* 10-2.0
60 1 0.5-1.0 7]
* 2.0-5.0
50 4 -
1.0-2.0
40 0.5-1.0 4
* 1.0-2.0
0T HSW ]
20T o @ 0205 7
10 T -
| [l [l x| o L+ 0.5-1.0 [l [l [l [l ] [l [l [l |
| I I |} / 7, I I I I I I I I 1
-20 -15 —19 -5 0 4 0 100 200 300 400 500
T(C) E 0 (kg/m®)
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Fig. A1.5 Profiles of physical properties (upper) and photo (right) of snow cover.

Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED
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Table A3.6 Physical properties of snow cover obtained by the snow pit observation.

Sk 70 4T 4 YO

421 %

2018 11 F

£AH S ESHAKE LBEHFRE R SR (BF%I) JELE (Bl BIERFZ

2017.02.15 99 cm 322 mm 325 kg/m’ S 0.3 “C(09h10m) 1.8 m/s(09h10m) 09h10m - 10h35m

BE BRE 2= EfA HiLA EEAZE RIEE BIE BT

m ° ° H KIM.0,0.0Y.T EKB K BAZE A — T BRI SRR
EBFHEE Epi BE EKE REE SLFEE
T(C) 0 (kg/m®) 0 (%) PR(kPa) RR(kef)
*1
= F E H T H 0 H 6| H ¢ | PR H RR
(cm) (mm) (cm)
99 - 90 + | 05-10 99| 00 9% - 93 86 86 - 83 11| 95 25 99 - 55 1
9 - 79 O | 10-20 9| 00 86 - 83 281 56 - 53 1| 85 49 55 - 50 12
79 - 68 ® | 02-05 80| 00 76 - 73 170 28 - 25 6| 75 95 50 - 25 3
68 - 62 @0 | 02-05 70| 00 66 - 63 279 4 -1 5 65 99 25 - 16 4
62 - 57 ® | 02-05 60| 00 56 - 53 346 55 380 16 - 7 19
57 - 46 O | 20-50 50| 00 45 - 42 452 44 120 7 -6 17
46 - 455 - 40| 00 36 - 33 450 35 180 6 - 5 27
455 - 33 O | 20-50 30| 00 28 - 25 470 27 1140 5 - 3 15
33 - 325 - 20| 00 22 - 19 419 21 1480 3 - 2 27
325 - 25 O | 20-50 10| 00 16 - 13 476 15 1410 2 - 1 27
25 - 19 ® | 02-05 0| 00 4 - 1 454 3 5/ 300 1 -0 27
19 - 17 0.@| 10-20
17 - 3 ® | 02-05 99 - 0 325
3 -0 O | 10-20
&%
*1:¢ (FARBERDT,
AIEHRT [ ERPKRBR 23— HEBKIRERERR ] F A B 2017.02.15
fafE (], Al BIEEEZ] 09h10m — 10h35m
6 (%) log PR(kPa) RR(kgf)

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

RR
P PR 1
0.5-1.0
2] B\ .
* 1.0-2.0 \/El
0.2-0.5 l<
0.2-0.5
0.2-05 1
*
2.0-5.0 _:]
2.0-5.0 1
" 2.0-5.0
0.2-0.5 |
1.0-2.0
0.2-0.5 E
L_* 1 | | 1.0-2.0 | | | |
[ I I T I I I |
-20 -15 —19 -5 100 200 300 400 500
T(C) E o (kg/m®)

Shinjo Cryospheric Environment Laboratory, Snow and Ice Research Center, NIED
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Fig. A1.6
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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.

421 %

2018 11 F

£AH HER ESHAKE LBEHFRE R SR (BF%) JELE (Bl BIERFZ

2017.02.24 78 cm 305 mm 391 kg/m’ & -1.6 "C(08h57m) 5.2 m/s(08h57m) 09h05m — 10h10m

BE BE Za EfA HiA EEAZE RIEE BIE BT

m ° ° H KIM.0,0.0.YK EKB K BATE A —E BKIRBE RN
BEFHEE =8 il Ak B 5L
T(C) 0 (kg/m®) 0 (%) PR(kPa) RR(kgf)
*1
E&H F E H T H 0 H 6| H 6 | PR H RR
(cm) (mm) (cm)
78 - 76 + | 05-10 78| -02 8 - 75 165 68 - 65 3l 77| 15| 34 8 - 71 1
76 - 52 O | 10-20 70| 00 68 - 65 396 48 - 45 2| 67| 15| 340 71 - 63 4
52 - 51 - 60| 00 58 - 55 406 28 - 25 7| 57| 15| 350 63 - 60 6
51 - 41 O | 20-50 50| 00 48 - 45 376 4 -1 5| 471 15| 130 60 - 55 9
41 - 415 - 40| 00 38 - 35 459 371 15| 130 55 - 50 5
415 - 21 O | 20-50 30| 00 28 - 25 433 27| 15| 140 50 - 48 8
21 - 3 ® | 02-05 20| 00 18 - 15 438 17| 15| 1210 48 - 10 3
3 -0 O | 10-20 10 00 4 -1 518 3| 15| 200 10 -9 23
o| 00 9 - 7 13
8 -0 391 7 -6 23
6 - 4 13
4 - 3 23
3 - 2 23
2 - 1 23
1 -0 23
£
*1:¢ (FARBERDT,
BAEGA [ BRI KRR I —HEBKIRERERFT ] £ A B 2017.02.24
fafE (], AA L] BIERZ] 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
| | | | | 90 + L ] ] | | | | | |
[ T T T 1 [ T T T T T T T 1

T 1
80 0.5-1.0
6 70 4
* 1.0-2.0
60 -
50 1
* 2.0-5.0
40 A
HSW
30 - 2.0-5.0
%
20 A
o+ © e 0.2-05
L* ] ] o L 1.0-2.0 ] ] 1 ] % ] ] ] ] |
) T T T 0 1 1 1 1 T T T T 1
-20 -15 -10 -5 0 ’ 100 200 300 400 500
T(C) E 0 (kg/m®

Shinjo Cryospheric Environment Laboratory, 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.

421 %

2018 11 F

£AH HER ESHAKE LBEHFRE R SR (BF%I) LR (Bl BIERFZ

2017.03.06 72 cm 280 mm 388 kg/m3 fE 1 °C(09h03m) 1.5 m/s(09h03m) 09h15m — 10h20m

BE BRE Za EfA HiLA FEEAZE RIEE BIE BT

m ° ° H K1L0.0YKDT EKB K BAZE A — T BRI SRR
EGFHEE Epi BE EKE EE SLFEE
T(C) 0 (ke/m°) 0 (%) PR(kPa) RR(kgf)
*1
a3 H F E H T H 0 H [°] H [0) PR H RR
(cm) (mm) (cm)
72 - 60 O >50 72 0.0 72 - 69 338 64 - 61 5 71 120 72 - 67 1
60 - 48 (@] 2.0-5.0 70 0.0 64 - 61 399 4 - M 7 63 120 67 - 62 3
48 - 47 — 60 0.0 54 - 51 414 34 - 31 9 53 220 62 - 61 7
47 - 37 (@] 2.0-5.0 50 0.0 4 - 4 353 14 - 11 2 43 250 61 - 17 2
37 - 365 — 40 0.0 34 - 31 417 4 -1 2 33 180 17 - 14 6
365 - 23 (@) 1.0-20 30 0.0 22 - 19 445 21 140 14 - 10 27
23 - 17 (@] 2.0-5.0 20 0.0 14 - 11 455 13 870 10 - 9 12
17 - 3 [ ] 0.2-0.5 10 0.0 4 - 1 494 3 780 9 - 1 35
3 -0 (@) 1.0-20 0 0.0 1 -0 22
72 - 0 388
&%
*1:¢ (FARBERDT,
RIEHAT [ BIKBT KRR 2—HE BKIRFERERA ] % A H 2017.03.06
fERE ], AAa ] BIEREZ] 09h15m — 10h20m
0 (%) H(cm) F log PR(kPa) RR(kgf)

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

T PR © RR
70 1
6 >50 i
* 60 1
2.0-5.0
50 1
* 40 - 2.0-5.0
* 30 - 10-20 HSW
20 1 2.0-5.0
* 10 0.2-05
[ [l [l [l 0 - 1.0-2.0 [l [l [l [l [l [l [l [l |
| I 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 o (kg/m°)
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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.

£ 8B HEF HEHLKE EBEYHE XK () EE (B %) BERZ
2017.03.15 74 cm 298 mm 403 kg/m® S 0.5 “C(09h04m) 0.6 m/s(09h04m) 09h05m - 10h20m
BE BE Z5 1B A Hiif EEZE  AEE BEIHER

m ° ° H K10.0YTDT EKBE KTt A —HE BKIRE SRR
EEFHEE £ BE EkE BE SLMERE
TCC) 0 (kg/m°) (%) PR(kPa) RR(kgf)
*1
BEH F E H T H 0 H 6 ¢ | PR H RR
(cm) (mm) (cm)
74 - 7 + | 05-10 74| 00 74 - 71 154 74 - 7 10| 73] 15| 34 74 - 46 1
71 - 65 O | 10-20 70| 00 70 - 67 359 65 - 62 5/ 69| 15 33 46 - 43 4
65 - 44 O | 20-50 60| 00 60 - 57 391 40 - 37 7| 59| 15| 260 43 - 41 10
44 - 43 - 50| 00 50 - 47 440 20 - 17 8| 49| 15| 140 41 - 36 3
43 - 34 O | 20-50 40| 00 40 - 37 384 10 - 7 2| 39| 15| 200 36 - 33 6
34 - 335 - 30| 00 30 - 27 453 4 - 1 7| 29| 15| 270 33 - 22 3
335 - 12 O | 20-50 20| 00 20 - 17 438 19| 15| 140 22 - 20 7
12 - 3 ® | 02-05 10| 00 10 -7 507 of 15/ 830 20 - 13 4
3 -0 O | 10-20 o| 00 4 - 1 487 3 15 430 13 - 4 24
4 - 3 17
74 -0 403 3 -0 a4
-

*1:¢ (FARBEERDT .

BEIBH [ BARPSFRE 15— BKIB R ] £ A B 20170315

fERA L], AaA 7] BIEREZI] 09h05m — 10h20m

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

0 10 20 30 40 0 1 2 3 0 40 80 120 160 200
| ] | | | 80 + L ] | | | | |
I ] I I T I I I RR | I I I |

* 0.5-1.0
70 1 1.0-2.0
*
60
2.0-5.0
50 1
* 40 1 2.0-5.0 f
HSW
30 1
2.0-5.0
* 20 1
* 10 1 0.2-0.5
L—* | | 0 1.0-2.0 | | | | | | | |
[ I I | | | | | | I I I I |
=20 -15 -10 -5 0 0 100 200 300 400 500
T(C) E o (kg/m°)
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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.

£ A H HEWEZR BEHLKE LETHEFRE x& Sum (6% RE (BFZI) BIEBEZI
2017.03.24 40 cm 136 mm 340 kg/m® S -0.2 ‘C(09h00m) 2.4 m/s(09h00m) 09h05m — 10h00m
@E #BE Z5 {ERA HiLA EEAZE BIEE BIE HFET
m § ¢ H K1L0.OY.TD.T FEkBh KRR 3 —HE EKIRBEERAT
EEFHEE -] EE &kE TEE SLEE
TCC) 0 (kg/m°) 6 (%) PR(kPa) RR(kef)
*
B H F E H T H 0 H 6| H ¢ | PR H RR
(cm) (mm) (cm)
40 - 34 + | 05-10 40| 00 38 - 35 85 38 - 35 1| 371 15/ 33 40 - 30 1
34 - 27 O | 10-20 30| 00 32 - 29 380 32 - 29 1| 31 690 30 - 28 15
27 - 8 2.0-5.0 20| 00 22 - 19 443 19 - 16 71 21 140 28 - 27 7
8§ - 0 0.@| 1.0-20 10| 00 12 - 9 476 4 - 1 9| 11 5| 690 27 - 5 2
0| 00 4 - 1 507 3| 15| 390 5 -0 14
40 -0 340
e
*1:¢ [ZARBERDT,
BB [ TR STt 2 — S B KB ERTT ] £ B B 2017.0324
fEfRE ], AA L] BIERZ] 09h05m - 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
| | | | | 50+ L ] ] | | | | | |
[ T T T 1 [ T T T T T T T 1
6 P 401+ s 0 PR —RR
* 0.5-1.0 B\
* 30 + 1.0-2.0 +=
* 20T 20-50 HSW ]
10 +
| *| ] ] oL 10-20 ] ] ] ] Bl ] ] ] |
[ I I I | | | | T 1 I I I |
-20 -15 -10 -5 0 100 200 300 400 500

T(C) E 0 (kg/m%
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Fig. A1.10  Profiles of physical properties (upper) and photo (right) of snow cover.
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