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Retrievals of Precipitation
Parameters Using Non-Rayleigh
Scattering at 95-GHz
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W-band Precipitation Retrievals
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W-band Precipitation Retrievals
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W-band Velocity Retrievals

e Mean vertical air
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., Spectrum

Doppler spectra
features (right).
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W-band Velocity Retrievals

e Automate ‘valley’
Identification using
CWT technique well-
matched to the bulk
spectral features.

 |Insensitive to partial
attenuation in rain;
sufficient drop sizes
required.

e Accuracy can be
achieved to within 10-
20 cm/s.
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W-band Velocity Retrievals

Mie Min/Max Shift vs A
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Locations of non-Rayleigh minima and

maxima as a function of the slope
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W-band Slope Retrievals S4(4) =0, (DIN(D)
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WACR Retrievals AR

ARM SGP

Height [km ASL]
()]

Lamont, OK

S—band Reflectivity Factor [dBZ]

36

— NN
OO S0ON

0700 0739 0818 0857 0936 1015 1054 11331212 1251 1330 1409 1448 1527 1606 1645 1724 1803 1842 1921 2000

« May 1, 2007 classic
‘stratiform’ event.

e Predominantly light (1-5
mm/hr) rainfall rates with
moderate rainfall rate
periods (10-20 mm/hr).

Height [km ASL]

* Well covered by ARM ™

SGP instruments, cloud - .
radar and nearby KVNX ¢«

NEXRAD radar.

Time [UTC]

W—band Reflectivity Factor [dBZ]

07000739 0B18 0857 0936 1015 1054 11331212 1251 1330 1409 1448 1527 1606 1645 1724 1803 1842 1921 2000

—‘—‘NM(.,H
OoUoLoUO

|
o]
w

HE =N 4
[
MN—— I
oumow

Time [UTC]



E
WACR Retrievals

Mean Vertical Air Motion [m s7']

Very high spatial
correlation of the
retrieved parameters.

Retrieved mean
vertical velocities
range from = 2.5 m/s

Event characterized
by net downward
motion (1-10 cm/s)

Common to observe
small, intense
wavelike structures

Height [km ASL]

Height [km ASL]

'I R S e
("} ‘ l' “ ‘.i A |'I',.
' 1 ". | | ‘ ‘|\ \ .

‘ Wil K :‘ wr-hl - I'\ { |L:¢ ' I‘“

Mt

1820

1
1829

1 533

154?

1856

1905
Time IUTC]

A [em™] :

19!4

1923

1932

1941

I ‘I yillly, " b
ool |

1950

1820

1
1829

Il
1838

1l
1847

|
1856

I
1905
Time [UTC]

I
1923

i
1932

1941

1950

L1111 ]| OO0000— =
MN——OO000000 =M RO O
OO0 P —O—OOOOOOO0

OOOo0OOOoO0O—



WACR Retrievals
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WACR Retrievals
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Event Findings

e High resolution retrievals of slope and velocity from non-
Rayleigh techniques capture several complex structures in
stratiform precipitation.

» Slope retrievals at low levels are shown in good agreement with
surface disdrometer measurements.

* Retrievals viable for a wide range of rainfall rates.

« Strong compliment to various ground-based radar and profiler
measurements.

e Longer-term analysis ongoing on mobile datasets; Velocity and
slope as compared with other available parameters.



