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DEVELOPMENT OF AN ALGORITHM FOR
RAINFALL RATE ESTIMATION

By

Toshio IGUCHI, Robert MENEGHINI, and Toshiaki KOZU

This paper describes the TRMM standard algorithm 2A-25 that will esitimate the instantane-
ous three-dimensional rain distribution from the TRMM Precipitation Radar data. The major
challenges of the algorithm lie in the corrections of rain attenuation and effect of non-uniform
rain distribution within the instantaneous field of view. To realize a non-divergent attenuation
correction, a surface reference method 1s adopted. When the rain 1s horizontally uniformly dis-
tributed, the relative error in the surface reference method generally decreases with increasing
path integrated attenuation. To avoid a large error when the attenuation is small, the correction
algorithm adopts a hybrid method in which the constraint imposed by the surface reference is
weakened by the weighting function whose weight is calculated from the estimate of the path in-
tegrated attenuation and the reliability of the surface reference. The hybrid method also inherits
the advantage of the surface reference method that the attenuation correction never diverges.
When the rain is not horizontally uniform, however, the path integrated attenuation derived
from the surface reference method may be underestimated. It is imperative to compensate the
bias. To estimate the magnitude of the bias, the unobservable variations within the instantane-
ous field of view are estimated from the variations of observable low-resolution data. The ap-
propriate rain model and the actual coefficients in the bias calculation are yet to be determined.
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Open Input and Output Files

v

Read Input Data

Y

Define the Region for Processin
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Select the Appropriate Parameters,
Initial ., B, @ and b, Rain Type etc.

Calculate Non-Uniformity Parameter £
and NUBF Correction Factors

Y

Calculate Attenuation to the Surface
for SRT from Ac from 2R-21 or from
Constant Z assumption together with
NUBF correction factor

!

Calculate Attenuation Correction Factor e

Y

Calculate Attenuation Corrected Z Profile

v

Modify Parameters a and b

Y

Calculate Rainfall Rate R

v

Calculate Average Rainfall Rate

y

Define Quality Flags, etc.

Y

Write Output Data

Flow Chart of TRMM 2A-25
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