Intercalibration Activities for ATMS
Window and Water Vapor Channels
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Dual-Frequency radar (DPR)
e Ku-band (13.6 GHz)
e Ka-band (35.5 GHz)

Microwave Imager (GMI)
e 13 channels
e 10-183 GHz

GPM Miission
Produce unified precipitation retrievals
from a constellation of microwave
radiometers through the use of
intercalibrated brightness temperatures

GMI used as calibration reference for GPM radiometer Constellation
e Extremely well calibrated
* Low inclination orbit provides regular coincident observations with other satellites
e Has both window channels and water vapor sounding channels
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Intercalibration Considerations

Double Difference Technique

Reference or comparison sensor
— Availability (i.e. significant overlap period)
— Frequent coincident observations (Ideally polar vs. low inclination orbit)
— Similar channels (leads to cancelation of simulation errors)
— Well calibrated and stable

Radiative transfer models
— Absorption models
— Ocean emissivity model for channels seeing surface
— Channel spectral response functions

Geophysical parameters
— Retrievals (CSU 1DVar using GPM GMI)
— Model Analysis/Reanalysis (ERA-I, ERA5)
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Which is more important? Absolute calibration or consistency with radiative
transfer models?



Latitude

Double Difference Approach

TMI 19.35 vs. GMI 18.7 GHz V-Pol

Coincident GPM GMI and DMSP F16 SSMIS Overpasses
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*Tb_obs(DIF) = Tb_obs(REF) — Tb_obs(TGT)
*Tb_sim(DIF) = Tb_sim(REF) — Tb_sim(TGT)
eDdiff = Tb_obs(DIF) — Tb_sim(DIF)



GPM Constellation Radiometers

Variations in Channel Frequencies
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Time Series of Monthly Double Differences (GPM GMI - NPP ATMS)
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RSS vs. FASTEMG6 Emissivity Model Differences

Differences vs. Wind Speed and Direction

19.35V, FASTEM-RSS

The difference in large-scale
wave spectrum leads to large
differences between these
models for low winds
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RSS is warmer at high winds

Models are in best agreement
for 7-10 m/s, depending on
frequency and incidence angle

Figures specific to:
— SST=302K
— EIA=53 deg
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XCAL TMI/GMI Calibration Differences

Radiative Transfer Model Dependency

V-Pol Tb vs. Frequency for Test Profile (TPW=60mm)
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Atmospheric Absorption Models

V-Pol Channels, Rosenkranz (XCAL) vs. MonoRTM
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GMI Spectral Fiesponse We|ghts (183 31+/-3 GHz V- F’ol)
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Time Series of Monthly Double Differences (GPM GMI - ATMS/MHS)
(ATMS vs. MHS, 1DVar, 45-55 deg)
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Summary

e Multiple approaches/references sensors needed

— GPM GMI
— Megha-Tropiques SAPHIR
— Direct SNO comparisons between polar-orbiters

e Understand/quantify residual intercalibration errors

— Ocean emissivity models for window channels
— Atmospheric absorption RTM models

— Impact of spectral response functions
e Availability?
e What is used in RTM models (RTTOV, CRTM, etc.)?
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