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Kalman filter CMORPH approach

1. Withhold 0.25 degree 30 minute TRMM TMI collocated with
propagated PMW rainfall and IR-based rainfall

2. ~4 - 5 month periods of TMI-PMW sensor comparisons yield
reasonably stable historical weights for each month

3. Currently evaluating one year of Kalman filter CMORPH
(June 2009-May 2010)

4. Validated with the CPC Unified global daily gauge rainfall
analyses
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S. America Corr = 0.68

Bias =—0.209 RMSD = 6.162




W. USA (123—105?} Corr = 0.615 Bias 0.506 RMSD = 2.941
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Various PMW satellite scenario trials

1. operational CMORPH reconfiguredtorunal, 2,4, 7, and
full 9 PMW satellite ingest for July and August 2009

2. IRFREQ for the 1 and 2 PMW satellite approach
reconfigured to PDF match with just those data

3. NSSL Q2 radar rainfall (5 minute 1 km) used for validation
of CMORPH, IR-based rainfall and Kalman filter CMORPH
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Correlation of Q2 with a 1 PMW satellite (NOAA-16) configuration for July -
August 2009
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Correlation of Q2 with a 2 PMW satellite (METOP-A & AQUA) configuration for
July & August 2009
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Correlation of Q2 with a 4 PMW satellite (TRMM, METOP-A, NOAA-16, & AQUA)
configuration for July & August 2009
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Correlation of Q2 with a 7 PMW satellite (no METOP-A & NOAA-17) configuration
for July & August 2009
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Correlation of Q2 with a 9 PMW satellite configuration for July & August 2009
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Correlation of Q2 with AQUA
CMORPH
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Daily 0.25 degree correlation of Q2 with a 1 PMW satellite (NOAA-16)
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Daily correlation of Q2 with a 2 PMW satellite (METOP-A & AQUA) configuration
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Daily correlation of Q2 with a 4 PMW satellite (TRMM, METOP-A, NOAA-16, &
AQUA) configuration
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Daily correlation of Q2 with a 7 PMW satellite (no METOP-A & NOAA-17)

configuration
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Daily correlation of Q2 with a 9 PMW satellite configuration
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Correlation of daily 0.25 degree NSSL Q2 radar rainfall with CMORPH,
IRFREQ, Kalman filter CMORPH for July & August 2009

PMW Satellite Kalman Filter
Configuration CMORPH IRFREQ CMORPH

1 satellite 0.47 0.57 0.60

2 satellites 0.56 0.58 0.64

4 satellites 0.66 0.63 0.70

7 satellites 0.66 0.63 0.70

9 satellites 0.72 0.63 0.73




Summary

1. The Kalman filter slightly increases the skill of CMORPH for a full PMW
satellite configuration, however skill improvements can be substantial for
gaps remaining between PMW scans.

2. For a reduced PMW microwave satellite fleet, overall skill in a blended
satellite rainfall algorithm substantially depends on the satellite crossing
time configuration.

3. A Kalman filter version of CMORPH would be an absolute necessity for a
greatly reduced number of PMW satellites. Retrospective CMORPH
reprocessing is currently in 1999 (backward from December 2002
Inception). However it appears a 1 or 2 PMW satellite Kalman filter
CMORPH data set (back to 19877 19927?) would be useful.

ATTN: See Soo-Hyun’s poster in the morning session:
“Combining High-Resolution Satellite Estimates with Gauge Observations



Future Plans

Make the current Kalman filter CMORPH version
operational.

Investigate the cost developing and potentially
Implementing a “current collocation comparison” Kalman
filter relative to the current historical set (advantage now is
that each month’s comparison seasonally centered).

« work on extending CMORPH to pole to pole (current
latitude bounds are 60N/S

« GPM-Day1 contributions

 development of more accurate PMW rainfall propagation
vectors



