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What Do Forecasters Currently Use 
Operationally for Blended TPW?

Cloud-Free Water Vapor Imagery 
Derived from Passive Microwave Data

View near-realtime animations at:    http://cat.cira.colostate.edu/ABI_TPW_FD/Merged_TPW.htm http://cat.cira.colostate.edu/GR3/GOESR_TB09_SIM_Hourly.htm htm http://cat.cira.colostate.edu/ GR3/GOES17_TB09_SIM_Hourly.htm 
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How is the Merged TPW with GOES-16 Created?

This work is supported by the NOAA GOES-R Risk Reduction and JPSS Proving Ground and Risk Reduction 
Programs.

Forecaster Surveys from Hazardous Weather 
Testbed (HWT) and Flash Flood and Intense 

Rainfall Experiment (FFaIR)

GOES-16 TPW Continues to Validate Well

Summary

• A new blended TPW product which uses advection and GOES-
16 in clear skies has been developed.

• Comparisons of the GOES-16 TPW versus surface GPS and 
OCO-2 show low error (RMS ~2 mm) with good temporal 
stability.

• Forecasters rated the new product higher than the current 
operational product.

• Open Question:  How much model input is too much?

Collaborators:  Tony Wimmers (CIMSS), Limin Zhao (NOAA OSPO), Ralph Ferraro (NOAA STAR), Chris Grassotti (CISESS-Univ of MD), Andrew Orrison (NOAA WPC), Chris Gitro, Mike Jurewicz, Dan Leins (NOAA/NWS)

Summary and Future Work

Future Work
• Transition the new merged TPW into operations, including CIMSS 

MIMIC product.
• Survey users for applications of cloud-free water vapor imagery.

Current satellite suite used at OSPO for 
blended TPW.  Times of ascending / 
descending nodes show for 
synsynchronous satellites.  GPM 
precesses through all times.

But current product does not 
include GOES-R data…

Supports results in:

Schmit, T. J., Li, J., Lee, S. J., Li, Z., Dworak, R., Lee, 
Y.‐K., et al. (2019). Legacy atmospheric profiles and 
derived products from GOES‐16: Validation and 
applications. Earth and Space Science, 6, 1730–
1748. https:// doi.org/10.1029/2019EA000729

Daily validation 
against surface GPS 
stations

Validation against NASA 
Orbiting Carbon 
Observatory-2 

GOES-R brings 15 minute full 
disk coverage in clear areas –

big improvement over 
previous sounders

Configuration – Version 1 Cloud-Free Water Vapor Imagery
• Uses Advected Layer Precipitable Water (ALPW - polar satellite microwave 

product derived from NOAA MiRS soundings)
• GFS temperature profile
• CRTM  v2.2.3
• Fixed surface and aerosol properties 
• 16 km Mercator projection (same as TPW / ALPW family)
• Produced hourly for GOES-16/-17.

Hypothesis: ABI Water vapor channels (6.2, 6.9 and 
7.3 µm) simulated from microwave water vapor 

soundings will detect dry air masked by cirrus clouds 
in ABI imagery.

Cirrus over Dry Atmosphere

Observed
6.9 µm GOES-
16  imagery

Simulated

6.9 µm GOES-17  imagery
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