Effects of snowflake characteristics on the collection efficiency of snow gauge
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1. Motivation 4. Observations: 20 February 2010 6. Collection Efficiency Comparison
Accurately measuring snowtall amounts is A. The COLLECTION EFFICIENCY is the ratio of the precipita- A. The COLLECTION EFFICIENCY IS
difficult because many types of snowflakes of tion rate averaged over 10 minutes measured by a GEONOR in y DIN \DVID
r : . . — . e exrpl —
different density are commonly observed. Also, Single-Alter shield over a GEONOR in DFIR. C(D) = [ Ainside( D) Noewp( ) (1)
measuring snowfall amount is highly sensitive to I Agauge(D)Noexp(—AD)dD
the wind speed. 1 — 1 — 1 | |
> 0.9| | 309 [ 300 « D is the snowflake diameter
KEFFECTS OF THE WIND  ogy Sos Zos +Nog=5x10°m~* and A = 1 mm~ [Houze et al. 1979),
= 0.7 = 0.7 = 0.7} 7 , , ,
S el S ol S el 8\% « Ainside(D) is the area associated with the number of snowflakes
8 05 3 .| Sos Sosf i falling inside the gauge, and
°%5 3 35 4 45 06 07 08 09 1 %4730 50 70 90 110 s Agauge(D) is the area of the gauge orifice.
Wind Speed (m/s) Mean Diameter (mm) Terminal Velocity (cm/s)
—
T — —— 20— —— CRYSTAL TYPES: R R "+~ Dendrite
S 25| Geonor in Double Alter Shield S Geonor in Single Alter Shield : : : : : : .. o 0.8} 0.8 i N - ©- Rad. Assemb. Plates
g o R o AR Plate-like includes dendrite, heavily rimed dendrite, radiating 5 5| ¥ Ry -~ - Heavily Rimed Dendrite
g | 3 | : £ 0.6| 206l LY -%-H | Plat
< s - L2 e assemblage of plates or dendrites §°'6 §°-6 IR G
= | __ o 1 T | 5 ] [ : : : S 0.4} ] S 0.4} ‘\“ \ | \\\\\ - - - Short Column
2 T i : T [rregular includes graupel, column, irregular ice 8 5 SRR - o- Long Column
= 75|L 1 o LI O O - “\‘ \\ \\ \x\ S X
5 sl S % LTI T - . B I AN \""?-\-@?:gt—j
3 sl 3 o5 | | B. SIZE DISTRIBUTION . ; N I SNl SR 1
g e | 0 5 6 10 0 1 23 456 7 8 9 10
% 1 2 3 4 5 8 71 8 o 2 3 4 5 & 7 8 1 1 Wind m/s Wind m/s
10 Meter Wind Speed (m/s) 10 Meter Wind Speed (m/s) 10 . . . . 10

B. COMPARISON WITH OBSERVATIONS

Rasmussen et al. 2001
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« Observations |markers| include all 4 storms. The solid lines are
the best-fit for irregular and plate-like crystals.

2. Objective
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5. Theoretical Study
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