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Case 3: MAP, Italy 199
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Particle Typing Using Polarization
radar data
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S-Polka radar system at the Marshall field site near
Boulder during WISP04 project.




Radar characteristics

Radar band
Frequency (GHz)
Antenna diameter (m)

Beam width (degree)

Pulse width (10s)
Peak power (Kw)

Receiver noise temp. (K°)
Receiver bandwidth (MHz)
Processor gain (dB)
Transmit path loss (dB)
Dry air atten. (dB/km)

Cloud atten. (dB/km/(g/m>))
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Ka-band attenuation as a function of relative humidity for various ambient temperatures.
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Time-to-decorrelation verses standard deviation of velocity.




Standard Deviation, dB
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standard deviation of radial velocity.
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rror in reflectivity measurement verses number of samples for a specified PRF and
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hMatched beam radars
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Sample Plane Parallel Indicator (PPI) Scan From WISP04, 2004.



{CAR

-5 l : : : I
—— March10 | : f :

Z,dBZ

S
0 10 20 30 40 50 60 70 80
Range, km
Plots of minimum detectable reflectivity (dBZ) for SNR = 0 dB. The red line is a plot of the values

resented above, the other lines are plots of actual blue sky reflectivity measurements for the days
indicated. These plots will likely change when the final data set is produced with all the known

corrections annlied.
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The following is a brief summary of the data:

19 February: light snow, drizzle
28 February: upslope cloud, some snow

29 February: snowstorm northeast of a line approximately
FNL - FTG

4 March: heavy wet snow 1n northerly flow

10-11 March: stratiform upslope cloud with high liquid water
content

2’7 March: rather patchy cloud
2 April: convection and notable Ka-band attenuation
3 April: stratiform, uniform cloud
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5.6 PP ZDR

K-band reflectivity (Z HH_ K, upper left), S-band reflectivity (DBZ, upper right), reflectivity difference (ZDR, lower left)

and radial velocity (VR, lower right) during NAME project light drizzle event on 23JUL2004 at 19:40 GMT at 5.6
degrees elevation.



Advantages of dual-wavelength B

NCAR
system
- Detection and estimation of cloud droplets within
50 km range
- Onset of raindrop formation from drizzle i.e.
droplet size

- Better identification of Bragg and particle scatter

- Improved cloud microphysical retrieval using both
dual-wavelength and dual-polarization

PE3%iIBRIUBgrades

- Improve reliability and sensitivity of the system
- Collocate mm wave radar with NEXRAD and TDWR
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-

et



rowave Radiation Transfer Modeling NCAR

el results for 3-km thick mixed-
hase cloud shown at right.

ults for each AMSU-B channel
hown as brightness-temperature
ontours vs. liquid water path
horiz. axis) and ice water path
vert. axis).

and right columns show results
or medium (200 mm) and large
400 mm) ice particles.
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Liquid water path retrievals from 2-channel MWR and
12-channel MWRP instruments
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AVHRR reflectance ratio vs. infrared brightness temperature over the IMPROVE-2 study
area on November 28, 2001.



CLOUD PHASE
November 28, 2001 22:00 UTC
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GOES10 CLOUD PRODUCT

GOES cloud phase product at 2200 UTC on November 28, 2001. Black star shows the location of the
S-Pol radar; black line indicates Convair flight track from 2149-2212 UTC.,
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Nov 28 Nov 29 Dec 4
Time of
icing 2145- 1815-1915 | n/a
observatio 2200
n (UTC)
Altitude (m) | 4400- 600- 3000 n/a

5100
Cloud top
temperatur | -10to-15 | - 14 -30to0-35
e (°C)
Phase mixed mixed ice

Summary of aircraft cloud observations for IMPROVE-2 case studies
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AVHRR reflectance ratio (R1.6/0.6) at 2214 UTC on November 28, 2001 along the Convair
flight track shown in Figure 2.




2L GRS AT AT T T T T ML TTTTTOrETTOIOVRE T

ORIGIH=¢ 0,00, 0,00) KN ¥-AXIE= &0,

SPRINT: Dorade sweep files

S o e
7
&
5
4
= 3F
=
2
"
g|||||||||||||||||||||||||||||||||||||||||||||||||
ol 28 4a [ate} oF 168
220 34,05-22.41. 11 SPOL T = 0,00 KH
ORTSIN={ 0,00, 0,000 KN X-AXIE= &0,
SPRINT: Dorade sweep files
e o e o e L o o o o LA B o e e e
7
&
5
4
= 3
i 2
-41 N
BELLL e b s s L
ol 28 4a 6 oF 168
220 34,05-22.41. 11 SPOL 1= .
ORISIN=t 0,00, 0,000 KN X-AXIE= &0,
SPRINT: Dorade sweep filea
e o e o e LI e e o e e e
7
&
5
a
= 3
2
Yo
R s b b
o 28 43 & ag 1606

o
0 DEG

17,04+
B.B

10.8

118

13.8

0 DEG

I0R
0 DEG

1.0+
—-14

0.0
0.6

1.0

Vertical cross-sections of (a) PID, (b) DZ, and (c) ZDR along the Convair flight track
at 2234-2241 UTC on November 28, 2001

NCAR



[
:
(=]

H

H-EJEEEEE

Radar-derived PID (as per colorbar; light blue pixels indicate SLD particles), with AVHRR reflectance

ratios superimposed (red contours enclosing values of 0.7 or greater indicate areas of liquid phase) for
November 28, 2001 at 22:14 GMT. The solid black line is the aircraft track. White lines are radar range and
azimuth indicators.
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Possible research issues NCAR

Dual-wavelength method.
S-band and ground-based radiometer.
Microwave satellite and GOES combination.

Use S-Polka data for validation.




