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EPOCH Mission

Was already integrated on a Global Hawk during several 
flights and will be integrated for EPOCH on a science flight 
(~24 hours) during the 2017 hurricane season.
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Instrument Overview
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 Microwave radiometer for all-weather temperature and water vapor sounding 
(similar to AMSU)

 25 sounding channels in three bands: 50-60 GHz, 118 GHz, 183 GHz
 Cross track scanning, + 60o off nadir (65km swath, 1.9km spatial resolution)
 View hot and ambient blackbody 

calibration loads each scan

 State of the art noise performance 
(sensitive to small scale variability)



Instrument Overview - Channels
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Instrument Overview - Noise
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Instrument Overview - Dimensions
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 35.56 inches fore to aft, 15.43 inches left to right, 13.83 inches top to 
bottom

 Power:  70W operating, 220W peak – 120V 60-400 Hz AC power
 Weight:  101 lbs
 Data rate:  75 kps

12x15.43” aperture



HAMSR Flight Missions
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Science Requirements
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Science Requirements 
Instrument
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 8 channels 50-56 GHz 
 surface and O2 – emission line
 Allows retrieval of Temperature profile [T(z)]

 10 channels around 113 - 118 GHz
 surface and O2 – emission line
 Allows retrieval of temperature profile [T(z)]

 7 channels between 166 and 182 GHz
 surface and H2O – emission line
 Allows retrieval of H2O profile [q(z)]
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Weighting functions (taken from ATMS)

Science Requirements 
Instrument

 Temperature sounding 
channels for mid and lower 
troposphere

 H2O channels for mid and 
lower troposphere



Science Requirements 
Scientific Atmospheric Variables
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 Current retrieval : real time, neural network based optimal 
estimation based retrieval

 Can provide good estimate of temperature, water vapor (or 
dew point) and liquid water

 Cloud structure via reflectivity (poor man’s radar)
 Can provide cloud vertical structure

 Post processing retrieval (work in progress)

o Will be able to provide better temperature, water vapor (or 
dew point) and liquid water

o Better handling of scattering (liquid/ice water content)
o Better rain rate estimate
o Traceable error covariance matrix
o Exchangeable first guess for better uncertainty analysis 

and higher accuracy



Science Requirements
Current HAMSR Real Time Retrieval
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Current - near real time - retrieval :
Combination of neural network and optimal estimation inversion approach

• Atmospheric temperature
• water vapor
• cloud liquid water profiles

T(z): Cross-track/along track

q(z): Cross-track/long track

Liquid water (z): along track



Current HAMSR Real Time Retrieval 
during Hurricane Karl
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 Karl observations 
during GRIP prove 
HAMSRs capability to 
monitor Hurricane 
intensity by tracking 
evolution of warm 
core anomaly



14HIWRAP HAMSR

HAMSR reproduces all major structures, but at lower spatial resolution
including cloud top structure
including eye/eyewall structure

HAMSR has reduced sensitivity near surface
HAMSR has reduced sensitivity through stratiform structures
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Reflectivity: Poor man’s radar

Vertical profiles of 
reflectivity across the 
full scan swath
• Resolution: 1-2 km; 

Precision: ~ 4 dBZ; 
Sensitivity: ~ 0 dBZ



HAMSR Processing 
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GHOC

HAMSR ground 
data processor
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Planned post-processing retrieval:

 Under development
 Optimal estimation, at the moment based on CRTM (exchangeable)

 Provides:
• Atmospheric temperature
• water vapor
• cloud liquid water profiles
• Error analysis

 Advantages:
• Better handling of scattering (liquid/ice water content)
• Better surface emissivity estimate (FASTEM)
• Less scan angle dependence
• Traceable error Covariance Matrix
• Exchangeable first guess for better uncertainty analysis and higher 

accuracy

Science Requirements
Planned HAMSR Post Processing Retrieval
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Post Processing Retrieval
Preliminary Results

Temperature, water vapor and 
liquid water at 600 hPa
for flight over tropical storm 
Gabrielle (2013/09/03)
(overlaid over GOES-image)
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 HAMSR has already shown to be compatible with Global Hawk

 Several successful missions

 Status  at the moment : operational – no malfunction

 Has channels for temperature and water vapor sounding under tropical 
conditions

 Preliminary retrieval available

 Improved post-processing retrieval under development

HAMSR Conclusion
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