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Vertical profiles of nine-year mean cloud 
LWC at SGP site
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Dual-frequency radar approach

43213

3213

212

11

mmmmZ
mmmZ

mmZ
mZ

+++=∆
++=∆

+=∆
=∆

∆Z1

∆Z4
∆Z3

∆Z2

0 oC



5

500

1000

1500

2000

2500

3000

Al
tit

ud
e,

 m

 

 

 

 

500

1000

1500

2000

2500

3000

Al
tit

ud
e,

 m

 

 

 

 

12 14 16 18 20 22 24
500

1000

1500

2000

2500

3000

UTC time, hour

Al
tit

ud
e,

 m

 

 

12 14 16 18 20 22 24
UTC time, hour

 

 

-40

-30

-20

-10

0

10

200

400

600

800

0.2

0.4

0.6

0.8

1

1.2

0

0.2

0.4

0.6

0.8

1

5

10

15

0

5

10

Reflectivity, dBZ Dual-frequency N, cm-3

Dual-frequency LWC, gm-3

Dual-frequency re, µm

microbase LWC, gm-3

microbase re, µm

Dual-frequency retrieval example: 20060506
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Yearly-mean dual-frequency retrievals 
compared with MICROBASE (2006)



W-band radar Ka-band radar

MICROBASE
retrieval

Reflectivity (r6) ,
Attenuation (r3)

2006-2008

New Cloud 
microphysics

retrieval

Constrained inversion
algorithm, Huang et al., 2009

Calibrate MICROBASE 
algorithm

Reprocess Ka-band radar 
data from 1997-2005

Improved
Cloud retrievals

A possible solution



Summary

Bias found at existing cloud retrievals due to drizzle/rain 
contamination.

Radar attenuation approach provides more physical LWC 
and re retrieval.

Radar attenuation plus radar reflectivity can be used to 
“calibrate” Microbase algorithm and the calibrated 
algorithm can be used to reprocess long-term ARM 
radar data.
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