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Overview /

Assumptions about snow microphysical properties are essential to microwave-based remote
sensing retrievals for snowfall. Sources of uncertainties in retrievals include assumptions
about the form and shape (amplitude, slope) of the size distribution; estimates of particle
fallspeeds; and parameterized relationships that describe particle masses, shapes and
scattering properties. Among these, the most significant sources seem to be the size
distribution shape and the microphysical properties:
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This work seeks:

e to better quantify these assumed properties and their uncertainties, and

* to relate these quantities to properties that can be more directly measured with remote
sensing observations.

We use optimal estimation applied to intensive ground validation (GV) observations to
assess the probability distribution functions for these properties and will relate these to
observables such as vertical profiles of reflectivity and the thermal and humidity structure of
the environment. The elements presented here describe assessments of optimal estimation
inputs and initial evaluations of the reflectivity profile characteristics for several GV

| Vertically-profiling Radar Uncertainties, cont'd

MRR - WKR, dBZe

We evaluate MicroRain Radar (MRR) measurements against collocated, well-
calibrated C-band reflectivities from Environment Canada's King City radar. A
simple quadratic corrects for bias and most residuals are comparable to
previous evaluations for an X-band radar (1-3 dBZ).

Residual errors after simple quadratic correction
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Precipitation Gauge Uncertainties

» Absent bias errors, how well do paired, ~collocated gauge measurements reproduce each

other?

We evaluate departures of paired gauge measurements from an assumed 1:1
relationship and find that GV observations (Pluvio, FD12P) compare favorably
with a well-instrumented multi-gauge installation (DFIR-type, Haukeliseter).

Linking Meteorology, Vertical Structure,
Microphysics
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Marquette, Ml Case Comparison

e Similar accumulations and duration (~8-10 inches)
« Differing vertical reflectivity structure
» Differing distributions of particle sizes at the ground
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Linking Meteorology, Vertical Structure,

Microphysics, continued

LPVEX-Jarvenpaa (Finland) Case
Comparisons

Dec 3 (27 to 247), 2010
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e Shallow snow event
e Similar to Marquette shallow snow

structure

e Uniform linear fall streaks in MRR
time series (not shown). Low shear
environment (?)

e Shallow melting level

e Possible mixed phase at ground.

eXperlments ) : Exzm Q 0% 5 o 15 20 1075 5 o s 20
-4 F] Event C I ' I ' I : — S|te Mean fraCtionaI error, % Particle Diameter (mm) Particle Diameter (mm) 2.5 L.
5| e Michell 1908] ° R R C3VP (mean accumulation, mm) * Deeper structure, but distinct from
Eg, 6 2 .v:.; " ol 5 GCPEX £ 2.0 |, Marquette case.
= 7L v ::"} ALK ) R CARE 26.8 (0.068) = e Irregular fall streaks in MRR time
L - i T T T . ] — 140 . .
B | | | B = O T Huronia 27.5 (0.069) < 15 series (not sh(()vsm). High shear
1.5 1.75 2 2.25 25 275 = - . - o 130 environment (?
ar Skydive 30.6 (0.089 T
B e Y (0.089) GCPEXx Case Comparison
: g | | e F=r i E [ Steamshow 27.9 (0.063) o _ _ _ 1.0 20
e S 2 C3VP 33.3 (0.047) * Also similar accumulations and duration (~12 inches) .
= M - o 001, Haukeliseter * Differing vertical reflectivity structure 0.5
: . " O.,Of)ro 5 g 1 E“ o . . . . . . .
2-25 5 = 5 0.001; Pair 1. 2 49.6 (0.089) More similar distribution of particle sizes at the surface. B ey TR
i $ 0 oo . 8 : ; : Reflectivity (dBZ)
-3te [HEE TR PR TN RN e = 0.0004 kil ik Sl Pair 1, 3 54.5 (0.085)
14 1.5 1.6 17 1.8 1.9 2 0001 201 O 1 10 . Deeper structure (4 km PTH Shallower structure (2 km PTH
o P mm LWE h” Pair 2, 3 49.9 (0.076) P ( ) ( )
February 18 (06 - 20Z) February 25 2012 (00 -182) C I _
' onciusions
GCPEx Gauge Comparisons 1000 120 1000 ‘
CARE, Huronia, Skydive, Steamshow . . . . . .
5-minute accumulations, mm 105 e In comparison to our previous X-band-derived estimates of microphysical
- “1: . 05 . 800 ) 800 roperties, MRR observations should be an effective substitute.
Vertically-profiling Radar Uncertainties GCPEX | ! T - & - PTODETHES, , |
: T . ° ] £ {75 = e Similarly, the Pluvio gauges applied at GCPEx, LPVEx and other recent GV
30T L e B g 85 ° ’ £ 600 |, £ 600 experiments show uncertainty characteristics similar to DFIR-like installation,
. : : : 2021 o ge.. BEEOgBEC e o B [ [ assuming bias can be determined and corrected.
e Can ubiquitous K-band radars adequately approximate Rayleigh (m2) scattering for o1l ¢ HEEEQEBEEEEHB I _ T . T . & . . . . .
falling snow? . SEE 1 H AR N 400 400  This expands the potential GV sites and cases, allowing more varied meteorological
° o 2 puio200 o4 oS 30 regimes to be evaluated and related to the microphysical properties.
1 200 P 200
GCPEX MRR & WKR Observatlons Haukeliseter Gauge Cluster Comparisons
5-minute accumulations, mm -10 -5 0 5 10 15 20 25 30 -10 -5 0 5 10 15 20 25 30 ACkn ()Wledgments
T keliset Met N I E Reflectivity (dBZ) Reflectivity (dBZ)
" . aukeliseter (Met Norway) e e : Tet04g , — 1 This work was supported by the National Aeronautics and Space
‘ o - : 10+03F ", 1 Administration by research grant #NNX16AE87G. Marquette, Mi observations
B AR B NPT, K | 1e+03 ° 5 . 3
g R A o B = 1 ook, ? _tes02f %, 1 provided by M. Kulie and C. Pettersen under NNX12AQ76G.
5L . R AR i L g w;’%ﬁf‘ I i - : B 3 "E 1e+01 . :
% . . . iﬁ"?& &‘% w% «f d § if;g%g ":;i;ff' #e e o | ) g 1e+01é— ‘0........ E; e+ ? o..... —§|
PR o _ | _ : .. ; e o @ Contact
N RFRTSe s ¥ LA SRS T A i = S " : i ° i
% :;gw:§3§£ | E 9) 18-01_5 .......00' o® g 1e 01? ........ ° EE
op g - y 08 1 T e te-02f SR 1 Norman Wood
A o o | | | | ol Ie-oe,'E 3 norman.wood@ssec.wisc.edu
20 T e POULPPIZe, SieamL?'loW(dB) 2 % WKR POLPPI Ze, Huronia (dB) . E E | | | . | 1e—04O ' é . 1'0 ' 1'5 ' 50 UnIVGTSIty Of WISCOI’]SII’] — MadISOn
} : o . I N & Particle size, mm Space Science and Engineering Center
e Particle size, mm ’ P g g
i 1 1225 W Dayton St

Madison, WI 53706




	Slide 1

