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Objective
To compare cloud droplet number concentration values obtained from aircraft measurements, 

surface based cloud retrievals, and cloud parcel model results during the March 2000 IOP at the 

Atmospheric Radiation Measurement (ARM) Southern Great Plains (SGP) site. 

Data
Aerosol MeasurementsAerosol MeasurementsAerosol MeasurementsAerosol Measurements Surface measurements from a condensation nucleus counter and an optical 

particle counter (Sheridan et al., 2001) are used to estimate cloud base aerosol concentration under 

conditions of a well-mixed atmosphere. 

Updraft VelocityUpdraft VelocityUpdraft VelocityUpdraft Velocity The maximum doppler velocity near cloud base from the Millimeter Radar is used to 

estimate updraft velocity.

Aircraft MeasurementsAircraft MeasurementsAircraft MeasurementsAircraft Measurements The Forward Scattering Spectrometer Probe on the University of North 

Dakota Citation II research aircraft is used to measure cloud droplet number concentration.

Cloud Parcel ModelCloud Parcel ModelCloud Parcel ModelCloud Parcel Model Aerosol properties and updraft velocity are used in a cloud parcel model to 

determine the cloud droplet number concentration.

Cloud RetrievalCloud RetrievalCloud RetrievalCloud Retrieval The cloud droplet number concentration is retrieved from a δδδδ2-stream radiative 

transfer model with the input of ground-based measurements (Dong et al., 1998).
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Conclusions
The March 17, 2003 comparison of aircraft measurement, cloud retrieval, and the cloud parcel model  

show similar relative changes in cloud droplet concentration but different magnitudes.  The changes 

in cloud droplet concentration correspond to changes in the updraft velocity.  

The cloud parcel model and cloud retrievals show similar relative changes in cloud droplet number 

concentration for the three cases analyzed.

Agreement between the surface retrieval and cloud parcel model was better for day time, over cast 

stratus clouds (March 17 & 19) than for night time, broken clouds (March 7).
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March 19, 2003 Radar Reflectivity [DbZe]
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March 7, 2000 ARM SGP Site
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Surface Aerosol Concentration from Optical Particle Counter (D>0.1 um)

Cloud Droplet Number Concentration from Dong's Retrieval

Cloud Droplet Number Concentration from Cloud Parcel Model

Updraft Velocity based on Cloud Radar Doppler Velocity

March 17, 2000 ARM SGP Site
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Surface Aerosol Concentration from Optical Particle Counter (D>0.1 um)
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March 19, 2000 ARM SGP Site
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Surface Aerosol Concentration from Optical Particle Counter (D>0.1 um)

Cloud Droplet Number Concentration from Dong's Retrieval

Cloud Droplet Number Concentration from Cloud Parcel Model

Updraft Velocity based on Cloud Radar Doppler Velocity

March 17, 2000 ARM SGP Site
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Cloud Base Cloud Top Aircraft Flight Track

Aircraft flight track from 18.5 to 20.25 on March 17, 2000

SGP
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Aircraft Distribution: March 17, 2003 at SGP Site
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Retrival Distribution:  March 17, 2003 at ARM SGP Site
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M odel Distribution: M arch 17, 2003 at ARM  SGP Site
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Comparison Based on 5 Minute Time Periods

 March 17, 2000 Case at ARM SGP Site
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Retrival Mean = 125 +/- 40

Model Mean = 180 +/- 50

Comparison Based on 30 Minute Time Periods

 March 17 and 19, 2000 Cases at ARM SGP Site
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Retrival Mean = 400 +/- 120

Model Mean = 240 +/- 60


