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Development of Weight Type Rounded Snow Plate
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Abstract

We need water equivalent unit data of snowfall for the purpose of forecast and hydrology related research area. This
study developed new method of automatic recording snowfall as weight unit with circle type plate using stain-gauge
loadcell. Field test of instrument carried out at Daegwallyeong Obs. Station from 20 to 23 Jan. 2008 during heavy snowfall.
There is 74.2 cm snow depth and 54.6 mm precipitation by Daegwallyeong Obs. Station. But the instrument of this study
recorded 71.0 mm of precipitation amount. Because of different observation method can cause more 15.4 mm than
Daegwallyeong Obs. Station. But this study gives the possibility of observation of new snow fall measurement under
freezing conditions of snow. From the observation data the density of snowfall calculated from 0.09 to 0.15 g/em’ from
the observation period. And have a good relations between manual observation and automatic observation data from

this study instrument with slope of 1.35 to 1.39.
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Table 1. Specificatons of loadcell (CAS SPL-50)

Item Range
Rated Load 50 kgf
Input Resistance 760+10 Q
Output Resistance 350+3.5 Q
Recommended Excitation 10 Volt
Max. Excitation 15 Volt
Compensated Temp. Range -10 C~407TC
Operating Temp. Range 30 C~80 T
Combined Error 0.05 %
Repeatability 0.05 %
Creep(30 minute) 0.03 %
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Fig. 2. Photograph of field installation of Rounded Snow
Plate.
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Fig. 3. Surface chart for 00 LST 21 Jan. 2008 during heavy
snow fall.
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Fig. 4. Observation data of during 20 to 28 Jan. 2008 of snow
weight and snow depth and precipitation.
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Table 2. The snow density from observation data of precip-
itation and snow weight and snow depth

Acc. BY Snow  Density Density
Time Precip. (mm) Depth DKR BYL
(mm) (em)  (g/cm) (g/ent)
1/20  3:00 0.00  12.5(0.0)
6:00 0.00  12.5(0.0)

9:00 0.0 0.00
12:00 04 0.45
15:00 3.0 1.51
18:00 4.7 4.70

12.5(0.0)

13.00.5) 0.08  0.09
16.03.5) 0.09  0.04
18.05.5) 0.09 0.09

21:00 127 19.64 28.3(15.8) 0.08 0.12
24:00 20.8 34.19 38.5(26.0) 0.08 0.13
1/21 3:00 274 41.64 46.8(343) 0.08 0.12
6:00 324 4580 53.0(40.5) 0.08 0.11
9:00 38.6 5128 59.5(47.0) 0.08 0.11
12:00 424 56.67 63.5(51.0) 0.08 0.11
15:00 443 59.54 652(52.7) 0.08 0.11
18:00 44.6 61.12 653(52.8) 0.08 0.12
21:00 447 61.75 653(52.8) 0.08 0.12
24:00 449 62.03 65.5(53.0) 0.08 0.12
1/22 3:00 451 62.24 65.6(53.1) 0.08 0.12
6:00 454 62.69 66.1(53.6) 0.08 0.12
9:00 463 63.67 67.1(54.6) 0.08 0.12
12:00 47.7 65.03 68.4(55.9) 0.09 0.12
15:00 49.1 66.23 69.8(57.3) 0.09 0.12
18:00 50.0 67.13 70.1(57.6) 0.09 0.12
21:00 502 67.67 70.3(57.8) 0.09 0.12
24:00 51.0 68.55 71.0(58.5) 0.09 0.12
1/23 3:00 533 69.50 73.4(60.9) 0.09 0.11
6:00 545 70.72 74.6(62.1) 0.09 0.11
9:00 546 71.03 742(61.7) 0.09 0.12
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Fig. 5. Radar image of 19 to 24 LST Jan. 2008 during heavy snow fall.
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Fig. 6. Time series of temperature and humidity during ob-
servation period.
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Fig. 7. Time series of wind speed and direction during ob-
servation period.
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Fig. 8. Time series of air temperature and surface temper-
ature of Rounded Snow Plate during observation period.
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Fig. 10. Time series of accumulated observation data of pre-
cipitaton(ACC) and snow weight(BYL).
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Table 3. Observation data and accumulated data during 22,
23 Jan. 2008

3 hour Accumulation

Time Precip. BYL Precip. BYL
(mm) — (mm) (mm) — (mm)

1/22  0:00 0.0 0.00 0.0 0.00
3:00 0.2 0.19 0.2 0.19

6:00 0.3 0.45 0.5 0.65

9:00 0.9 0.98 1.4 1.62

12:00 1.4 1.37 2.8 2.99

15:00 14 1.20 4.2 4.19

18:00 0.9 0.90 5.1 5.09

21:00 0.2 0.54 5.3 5.62

24:00 0.8 0.89 6.1 6.51

1/23  3:00 2.3 0.95 8.4 7.46
6:00 1.2 1.22 9.6 8.68

9:00 0.1 0.31 9.7 8.99

Total 9.7 8.99
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Fig. 11. Relation between precipitation(DKR) and snow weight(BYL) of every 3 hour data.
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Fig. 12. Relation between precipitation(DKR) and snow weight(BYL) of accumulated data.
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