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The Global Precipitation Measurement (GPM) mission will utilize several different microwave radiometers on individual satellites to
provide global coverage of precipitation measurements. Inter-calibration of the radiometers is necessary, since the individual instrument
characteristics of each radiometer must be accounted for. The University of Michigan is using a vicarious calibration technique for inter-
calibration that uses both cold [1] and warm [2] reference points. Refinement of the method at the cold end will be presented here.
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Simulated TBs are generated using a Radiative transfer model with
inputs from the Global Data Assimilation System (GDAS) [4], from
which a cold cal TB for the simulations can be computed.

Simulated 23.8V TBs

AMSR-E Observed 23.8V TBs

Simulations match the sampling of the
observations but have a coarser resolution due to
the GDAS inputs only given for 1° lat/lon grid boxes.
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Table shows radiometers
that are currently being
used for inter-calibration
algorithm development [3].
AMSR-E and TMI are used
as examples here.

Radlatlve transfer
model

Vicarious cold
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For every frequency, polarization, and earth incidence angle (EIA), there is a sea surface temperature (SST)
where the brightness temperature (TB) is at a minimum. To calculate the vicarious cold cal TB point, a
polynomial is fit to an inverse cumulative distribution function of the TB population histogram. The CDF is fit
in a region near but higher than the expected cold cal TB (e.g. 3%-10%) and extrapolated down to 0%.
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EIA variation across the scan affects
the observed cold cal TB. It is modeled
in the simulations and the impact is
minimized.

AMSR-E EIA variation in one orbit
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The quality of the double
difference is improved
when the AMSR-E data are
filtered to match the same
latitudes as observed by
TMI as shown to the right.
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Double Difference Comparison

/ Key Findings

 Simulations minimize geophysical
variability in the cold cal TB through
the single difference

* Simulations also account for EIA
variation in the cold cal TB

e Latitudes of radiometers being inter-
calibrated have to be limited to the
same range to improve the double
difference
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