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_ Scattering Database for Aggregates Sensitivity of MW Signature to Snhowfall Over Land
Introduction The goal is to develop algorithm

. _ . Aggregate snowflakes have been created with their dimension- Method:
components for snowfall detection and retrieval using  ,4c/density relation constrained by consensus of observations. - Collocate SSMIS and NMQ:
GPM/GMI (as well as other microwave radiometers in the  heir scattering properties have been calculated using DDA and SSMIS: 19,22,37,91,150,183+1,3,7 GHz; NMQ: U.S. + Canada Radar networks
constellation) observations. Toward this goal, currently scattering table is archived on the web. With the addition of table to - Select snow-possible scene only using “snow-rain separation” algorithm
we are working on the following: (1) develop a shnow-rain  the earlier table for crystal type particles, we now have the - Use “Empirical method” for snowfall detection and retrieval
separation algorithm using data of surface observations; scattering table for full range of ice/snow particles, with types of - Compare with NMQ (truth)
(2) examine the sensitivity of microwave channels to  “rounded”, “oblate” and “prolate” aggregates. (Nowell, 2015; ) -
snowfall using radar-radiometer matchups; (3) build Nowelletal, 2013} > _ Insights:
= 0.6 -
scattering database for aggregate snowflakes; (4) develop 05 T Exemplar particles 2 Q a i 1.High-freq (f>150 GHz)
. . . . . ‘ : Magono vs Nakamura [ 1965] % 05 - . . -
an empirical snowfall detection/retrieval algorithm over w toroxd 171) . immo ¢ - 0 - assential for snowfall
land; and (5) study snowing cloud profile characteristics e I I k¥ g M O detection & retrieval:
for snowfall over ocean. o~ o 200umfabe i W g £ 03 & § Ouwwoe ° 2.91-183 GHz only as
g e 400 um flakes o ol : : g O p '
& 00-and-400-m TRt g 02 e good as all 19-183 GHz
SnOW-Rain Sepa raﬁon § 0.2 - ;. !DarﬁFIes generated °) - I mm g . B 9i-183GH: channels;
_‘ 0, ‘ in this study o & y Snowfall Probability Snowfall Rate 3.Similar skills for
LDaa::.U,\Tgs;, ADP Operational Sensitive Variables o1 BXQa Y Water Land-w Land-c Land-vc Water Landw Land<c Landve  dletection (probability)
Global Surface Observations, o Air temperature (2 m) S . o urace Type and retrieval (snowfall
_ ° g 0.0 I , 2 & \, oo o _,,.‘5...,3,3.-...—‘., - aemsi 60 80 1?{0 120 140 Surf Type:
:’)997 20|O7 . | - Humldlty (2 m) 0 2 4 6 8 10 12 1.Water; 2.Land-w:Ts>-2°C; 3.Land-c: -8°C <Ts<-2 °C; 4.Land-vc: Ts<-8 °C rate)
cean: Internationa o Low-level (0 - 500 m) Diameter (mm)
Comprehensive Ocean- | N
Atmosphere Data Set (ICOADS), apse rate - .
P ‘ ) . Snowfall Detection and Retrieval
1995-2007 o Surface skin temperature
Upper Air: Integrated Global 1
and or ocean : 65N, 50.170°
Radiosonde Archive (IGRA) = METHOD: The over-land snowfall 4065, SO-LT0W
detection/retrieval algorithm is Viewing angle £10°
Probability of solid Precipitation ba.seq on < IOOkup-Fable "she | T LEES
“ PO o coincident MW radiometer and :
T ;,1.;;:;;;;:f;;;;.;;;";».-..;-; . ' o radar (as truth) data pairs. From
o Dl N gl 8 2 radar reflectivity, first derive
S S ! g snowfall rate using a Z-S relation. : |
g | -l - E Then a lookup table is generated ']
| - SR 3 04 5 . ors
b S : > that gives snowfall probability
A e z and snowfall rate in 3-D
",/4 R [ brightness temperature EOF
% g ” ee—
10 p 5 ‘ 0 '« Space. (LIU&SEO, 2013) -10 0 10 20 30Proi)0(°/o)50 60 70 80 90 | NMQ RADARS — Assuming Z=
Skin Temperature ['C] | | |
Use combined CloudSat/CPRand  « " 0 01 02\ 03 04 05 06 07 08 09 10
i ; GPM/DPR as “truth”: DPR (Ku or (@) i e T Srevie e e
- B . ClouaSat CPR vs. GPM DPR Ku
2 2 Ka) has a minimum detection of o | dBZ and (b) computed W- vs Ku- | | |
8 = bout 12 dBZ, missing most of band dBZ for sector snowflakes. (a) GHCND + Canada Station observed climatology —
= 3 a ’ multiple years
i; - snowfall events, while CloudSat ~ _ »| (b) NMQ — 6 winter (DJF) months (2011-2013),
2 : CPR has attenuations for heavy é A A assuming other months no snow
g : snowfall. Combined DPR-CPR N EZ)) g:nl:dsgct)1_44z_1y§8;s(32§ Ot7_2'013)bavce:|rag§s t/CPR
3 2 . — 4- .3, traine oudSa +
data are used as “truth” in the Y

GPM/DPR
* Similar pattern — therefore, GMI is able to catch the
snowfall signature
* Different magnitude — need more study for “truth”
data, Z (radar) to S (snowfall) conversion.
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(Sims and Liu, 2015, JHM) with assumed size distributions. CPR dBz




