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Problem StatementProblem Statement
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Doppler SpectraDoppler Spectra
Doppler radar measures velocity using the fdoppler   to 
estimate the rain-rate. This fdoppler is related to the raindrops 
Terminal Velocity, that is used to estimate the drop size 
distribution N(D).

S(v)=N(D)(D)(dD/dv)

fdoppler=-2v/
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Drop Size Distribution Drop Size Distribution N(D)N(D)

•Exponential Distribution

•Marshall-Palmer Drop Size 
Distribution:       

a=4.1, b=-2.1, No=8000 ** N(D) is the drop size distribution

Velocity~Diameter
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Backscattered Coefficient Backscattered Coefficient b(D)

D2D1

V1  < V2

Mie Formulation
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Drop Shape CorrectionDrop Shape Correction
Green’s Model

* approximate the raindrop’s 
shape for heavy rain
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Effects to RemoveEffects to Remove

Vertical Air Vertical Air 
Motion (VAM)Motion (VAM)

Turbulence Turbulence 
EffectEffect
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Radars EquipmentRadars Equipment

DOE-ARM SGP-CART

at Oklahoma
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Rain DataRain Data
S-Band radar W-Band radar
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Data AnalysisData Analysis

•Simulated 
Parameters

•DWR

•VAM

•Turbulence

•N(D)



Rain Measurements using S and W band Radars

Preliminary Results 1Preliminary Results 1
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Preliminary Results 2Preliminary Results 2

Rain-Rate=10.3914 mm/hr
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Preliminary Results 3Preliminary Results 3

VAM
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Future WorkFuture Work

Eliminate Turbulence

Retrieve DSD for
 the first range cell  

Use this N(D)N(D) to 
simulate next range cell

Repeat for all the profile 

Go to next profile using 
adjacent cell N(D)N(D) for simulation
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