
Statistical Methods - Motivation
• At higher frequencies (Ka/W-band), heavy attenuation can 

cause loss of signal and negatively bias estimates of total 
rainfall

• Statistical methods potentially provide the capability to 
estimate the mean space-time rainfall or rain rate distribution 
even when we are unable to sample the full Rain Rate 
distribution

Statistical Methods - Objectives
• Assess fractional-area and distribution methods applied to the 

Ku- and Ka-band DPR data
• Compare with the sample mean Rain Rate at Ku-band where 

each FOV is corrected for attenuation 

To test the methods, we assume that we cannot accurately 
correct for attenuation; instead we filter the data that are most 
affected by it

One such filtering function is the quantity ς from the 
Hitschfeld-Bordan equation, where

Filtering Attenuated Data Scatter Plots of Sample-Mean Monthly Rainfall vs ‘Fractional Area’
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- MRMS data from stratiform rain
off Olympic Peninsula, 27 Sept, 2016

- Simulated Ka-band measurements using a 
5-km field of view (DPR-Ka)

- S-band converted to Ka: Z(Ka)=f[Z(S)] 

- Data points in red satisfy the condition 
that ς < ς*.

Stratiform Rain Rate Example of Filtering
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Statistical Methods of Rainfall Estimation for the DPR
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Fractional area associated with the probability that that ζ<ζj and R>Ri is 

Fractional area associated with the probability that that ζ<ζj and R≤Ri is 

We consider a ‘modified fractional area’ closely related to the joint cdf,  FζR.
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Modified Fractional Area above a Rain Rate Threshold

Statistical Methods – Summary

Rain Rate Threshold (mm/h)

Rain Rate Threshold (mm/h)

ρ versus Rth

Scatter Plots of Sample-Mean Monthly Rainfall vs ‘Fractional Area’

1.0)(* =Kaς

2.0)(* =Kaς 3.0)(* =Kaς

Convective Rain Rate Example of Filtering
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