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Meteorological, Snowfall and Snow Cover Data Observed at Shinjo
(2019/20 Winter)

Kenji KOSUGI, Hayato ARAKAWA, 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

2019 to 2020. 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: 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. 1 Location of observation site.
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Table 4 Monthly meteorological data.
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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[~
BT D5 A TR, ol P i Table 9 Seasonal variations of depth, water
Classified names of Graphic symbol Graphie line equivalent and mean density of snow cover.
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Fig. 8 Variation of snow layer structure.
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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.

£A8 EER HERLUKE LEEHFE x5 SR (BFZI) ELE (BFZI) BIE R
2019.12.05 24 cm 32 mm 134 kg/m® g 1.6 “C(9h12m) 2.1 m/s(9h45m)  9h10m - 9h45m
BE BE Z5 1ERIA AL FEAZ HEE B IGAT
m ¢ ° H HA EKB KT 2 —HE BIKIRERERFT
EEFHEE ER BE EKE BE SLEE
TCC) 0 (kg/m°) 6 (%) PR(kPa) RR(kgf)
*1
&S H F E H T H 0 H 0 H ¢ | PR H RR
(cm) (mm) (cm)
24 - 20 + Fine 24| 01 24 - 20 42 19 - 15 4 22 5 41
20 - 12 /| Medium 20| o1 17 - 12 69 10 - 5 13| 16| 15| 34
12 -9 O | Medium 15| 00 13 - 10 307 105 15| 27
9 - 5 O | Coarse 10 00 7 5| 96
5 -0 O | Medium 5 00 3 5/ 14
0 0.1 23 - 0 134
w5

*1:¢ [FARFEERDT

BEZRT [ BKBIERRR 8 —HEBKIRFERERA ] % B B 20191205
HwRAal] Aua ] SITEREZ] 9h10m — 9h45m
6 (%) H{cm) F log PR(kPa) RR(kgf)

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

| _ P pR i
¢ 20T D Ny i
10 + Medium g‘-“-—_‘:—*—"'ﬂ il

* Coarse HSW &

l | l ] 0 - Medium . l | | | l | |
I 1 1 1 I 1 1 1 1 ] 1 1

-200 -15' =10 -6 0 0 100 200 300 400 500
T(C) E 0 (kg/m?)

Shinio Branch. Snow and Ice Research Center. NIED

Y L1 R Y (5) &5 (h)
Fig. A1.1 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.2 Physwal properties of snow cover obtained by the snow pit observation
£ AR EEIR ELEEYS LEBTHEE x5 SR (BFZI) ELE (BFZI) BRI
2019.12.16 12 cm 34 mm 286 kg/m3 £ 0.8 'C(9h23m) 0.5 m/s(9h23m) 9h22m - 9h52m
BE BE Z5 1ERIA HELH FEAZ 8 BEE B SR
m ° ° H HAKS BB KRR 2 —FE EKIRERERFT
EBFHEE Ep BE &KE BE SLEE
TCC) 0 (kg/m°) 6 (%) PR(kPa) RR(kef)
*1
B&H F E H T H 0 H ] H ¢ | PR H RR
(cm) (mm) (cm)
12 - 115 - 12 0.0 10 7 345 12 - 0 3 10 15 70
115 - 7 (@) Coarse 10 0.0 5 2 357 12 - 0 4 3 15 6.6
7 - 6 (@) Very ¢ 5 0.0
6 - 0 @] Coarse 0 0.0
-2
*1:¢ [FARBEERDT

,ﬁllttﬁ‘ﬁ [ BRI KRR 2—HE B KIRERERR ] £ A B 2019.12.16

e "], AA (7] AIERFZ] 9h22m — 9h52m
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 | | | | | | | | |
| | ] | | | | | | I 1 | I 1

6 il
o ) IF PR p

§ 10 TN conse i i T

s 0 SN coarse r | | | | ! | | |

-20 -15 -10 -5 0 i 0 100 200 3030 400 500
T(C) E o (kg/m?)
Shinjo Branch, Snow and Ice Research Center, NIED
Ay 1.2

== Eﬁ'}?"g" () &EFE (1)
Fig. A1.2 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.3 Phy51cal properties of snow cover obtained by the snow pit observation.

5 XA P e el R

LU B L

4544 2021 2 f

£ AR H SE EEHLUKE LREEHEE = SUR (B R (BFzl) B EEZI
2020.01.06 17 cm 30 mm 177 ke/m® £ 2.7 “C(08h55m) 2.3 m/s(08h55m) 08h55m — 10h00m
BE ®E pit {EfA VR R PEZEY RIEHE R BT
m ° ° H YTDTTMMO EKM KT A—HE BKIRERERAT
EBFHEE iR BE &kE EE SLEEE
TCC) 0 (kg/m®) 6 (%) PR(kPa) RR(kef)
*1
&S H F E H T H 0 H 6 H [0} PR H RR
(cm) (mm) (cm)
17 - 14 + | 02-05 17| 00 17 - 14 128 14 - 1 5/ 16| 15| 45 17 8 1
14 - 12 O | 10-20 10| 00 11 -8 221 3 -0 2| 10| 15| 13 8 0 3
12 - 115 ~ | 02-05 0| 00 3 -0 183 2| 15| 19
115 - 8 O | 10-20
8 - 4 /| 02-05 17 - 0 177
4 - 3 O | 10-20
3 -0 ® | 02-05
£
*1:¢ (FARFEERDT .
,Hllitﬂ‘ﬁ[Eakfw“‘ﬂﬁtyy—%ﬁﬁiikiﬁiﬁﬁﬁﬁﬂ £ B B 2020.01.06
A "], A (7] HIERFZ] 08h55m — 10h00m
6 (%) H(cm) F log PR(kPa) RR(kgf)
0 10 20 30 40 3 0 40 80 120 160 200
| I ] ] 1 20 | =1 ] [ | [ [
g 1 ] ] & _ I ] I 1 T |
| | | - OTQ— : 1 | . | | | | [
RO | — 9 0~ 277 1 S r | T I |
=20 -15 -10 -5 0 : 0 100 200 3030 400 500
T(C) E o (kg/m®)
Shinjo Branch, Snow and Ice Research Center, NIED
Y 1.3 ek Eﬁ_{?’”f” (F)EFE (H)

Fig. A1.3 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.4 Physwal properties of snow cover obtained by the snow pit observation.
#AA HWER BERLKE SETEHTE P SR (B ) R (B %) AERZ
2020.01.24 cm 15 mm 250 kg/m® 2 -0.1 “C(08h50m) 1.1 m/s(08h50m) 09h00m — 09h50m
BE R == tEfA A EEE  AEE BIESR
m ° ° H YTD.TTMY.S EKKAE L Z—HESKRERERAR
EHFHEE ER BE BkE B JLREE
T(C) o (kg/m°) 6 (%) PR(kPa) RR(kgf)
*1
B H F E H T H o H 6 H [} PR H RR
(em) (mm) (em)
6 3 (@] 2.0-5.0 6 0.0 6 - 3 252 6 - 3 13 5 15 62 6 - 0
3 0 (@] 1.0-2.0 3 0.0 3 -0 224 3 -0 14 2 15 85
0 0.1
6 -0 250
wE

*1:¢ [(FAREERDT

BIEZRT [ BIKBHH
BaEE ], AEAa [
6 (%)
0 10 20 30 40
D
6 T
20 -15 -10 =5 0
T(C)
MY 1.4

B 5 R

£ B B 2020.01.24
BIERFZ] 09h00m — 09h50m

H(cm) E log PR(kPa) RR(kgf)

0 1 2 3 0 40 80 120 160 200
20 —t— —————
10 PR -RR

HSW
o | NN 133l / | ,

0 100 200 300 400 500

E

o (kg/m?)

Shinjo Branch, Snow and Ice Research Center, NIED

R B () £ (%)

Fig. A1.4 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.5 Physu:al properties of snow cover obtained by the snow pit observation.
£AB EER BEELKE EEFHEE S SR (KD JEE (B RIERZI
2020.02.05 10 cm 24 mm 236 kg/m® [55] 1.1 °C(08h50m) 4.2 m/s(08h50m) 09h00m — 09h30m
BE RE Be Esa  HEuA EEE  AEE BITEB R
m ° ° H Y.TD.T,TMM.O EKMKAE L F—HESKIRERERAR
THFHEE Ep i Ak B SLEE
T(C) o (kg/m®) 6 (%) PR(kPa) RR(kef)
*1
=S H F E H T H 0 H 0 H ¢ | PR H RR
(em) (mm) (em)
10 8 + 1.0-2.0 10 0.0 10 - 7 308 10 - 7 30 9 1.5 7.1 10 - 0 1
8 0 s 1.0-2.0 0 0.0 3 -0 159 3 -0 21 2 15 6.4
10 - 0 236
#%

*1:¢ [(FAREERDT

,Hllitﬂ‘ﬁ[Erkrw“‘ﬁf%t‘/?—%ﬁlz‘%ikiﬁiﬁ%ﬁﬁﬂ £ B B 20200205
BEg ], AAa 7] BIEREZ] 09h00m - 09h30m
0 (%) H(cm) F log PR(kPa) RR(kgf)

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

e o g PR 0 RR
* ( . : 1020 3 -
10-20 HSW
LW ey
=20 -15 -19 =B 0 i 0 100 200 300 400 500
T(C) E o (kg/m®)

Shinjo Branch, Snow and Ice Research Center, NIED

RY 1.5 FEEl Eﬁ'ﬂf"'iy () &EFE (1)
Fig. A1.5 Profiles of physical properties (upper) and photo (right) of snow cover.
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Table A3.6 Physical properties of snow cover obtained by the snow pit observation.

o454 %

2021 §# 2 A

£RAB BER HEMLKE EEFHBE XK SR (BFZ)) EE (B ) BIE R
2020.02.14 17 cm 56 mm 332 kg/m’ £ 3.8 "C(08h55m) 1.2 m/s(08h55m) 09h00m — 09h55m
BE BE g5 1ERA HEiA FEAZ 4 BEE BE ST
m ° ° H YTDTTMY.S EKB K BRT A — T BKIRE SRR
SHEFHEE EL il BKE id: SLHEE
TCC) 0 (kg/m%) 6(%) PR(kPa) RR(kef)
*1
B3 H F E H T H 0 H 6 H o) H RR
(cm) (mm) (cm)
17 - 14 O | 20-50 17 0.0 17 - 14 237 17 - 14 19 16| 15 17 - 0
14 -7 O | 10-20 10 0.0 10 - 7 331 10 - 7 16 9 15 29
7 -0 O | 20-50 0 0.0 3 -0 404 3 -0 14 2| 15 28
17 -0 332
-2

*1:¢ [(FA/REERDT,

BB [ BKPTKAR 2 —HTE B KIRERERA ] £ A B 20200214
fEfm[°], AA (7] AIEREZ| 09h00m — 09h55m
6 (%) H(cm) F log PR(kPa) RR(kgf)

0 10 20 30 40 0 1 2 0 40 80 120 160 200
| | a | I 90 [ lon Al RR_ | | | | |
I I ] T ) [ L I l I I 1

* " 20-50 %
* ¢ 10 1.0-20 Hsw ® -
0 B o o e 4
20 =18 -19 =5 0 i 0 100 200 3030 400 500
TCC) E 0 (kg/m®)

Shinjo Branch, Snow and Ice Research Center, NIED

MY 16 MERT B ()LD (h)

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.

#£AA B/ER BEMHLKE LREEHFE X& SUR (BFZ) EE (BFZ) B E %I
2020.03.16 1cm 5 mm 459 kg/m° 55 1.7 °C(08h50m) 0.5 m/s(08h50m) 08h55m — 09h10m
BE BE Z#a fERA FHifh FEEEE RIEE BIEHFT
m ° ° H YTDTTMYS EXKGEAR 23— EEKIRERERA
EEFHEE Ep-] BE EKE BE SLEE
TCC) 0 (kg/m%) 6(%) PR(kPa) RR(kgf)
*1
B3 H F E H T H 0 H 6 H [0) PR H RR
(cm) (mm) (cm)
1 -0 O | 05-10 1 0.0 1 -0 459
0 0.1
1 -0 459
e

*1: 0 FARBERDLT,
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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 Physmal properties of snow cover obtained by the snow pit observation.
£AA EER HEHLKE EETEHTE P SR (BEZ) JELE (BE%I) AEREZ
2020.04.06 7 cm 10 mm 149 kg/m’ i 4 °C(09h13m) 2.2 m/s(09h13m) 09h10m — 09h035m
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Fig. A1.8 Profiles of physical properties (upper) and photo (right) of snow cover.
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