Validation of GOES-R Total Precipitable Water (TPW) Using GPS derived TPW
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Abstract
The data and products from GOES-R will be used in conjunction with next generation surface, air and space-based observing systems to play a critical role in NOAA’s weather and water, climate, commerce and transportation, and ecosystems missions.  To insure the highest data quality, especially for numerical weather prediction (NWP) and climate applications, techniques to monitor the instruments, detect problems, and take corrective actions in near real-time must be developed and implemented.  Based on preliminary studies conducted by the authors, we propose the use of surface-based Global Positioning System (GPS) receivers as part of the system to continuously monitoring total precipitable water (TPW) under all weather conditions as an effective and low cost way to monitor and assess GOES-R Hyperspectral Environmental Suite (HES) long-term sensor performance and retrieval accuracy. The strategy would be to form coincident pairs of GOES-R HES and GPS TPW observations within prescribed space and time windows over CONUS. Currently a network of about 400 GPS receivers, providing TPW measurements every 30 minutes for NWP and regional forecasting applications, is available to do this. Through international cooperation in the hemisphere, the network can be expanded to cover most of North America. The temporal resolution of GPS total water vapor measurements combined with the large number of GPS receivers and the spatial and temporal resolution of the GOES-R observations allow us to form a large number of coincident GOES-R HES-GPS TPW pairs. The robust statistical comparison of GOES-R HES and GPS TPW pairs can be used to validate the GOES-R HES water vapor data and retrieval process. Experience in using GPS to validate AIRS water vapor data indicates that GPS is also sufficiently accurate (1 mm RMS) to act as an independent check on satellite water vapor channel radiances and derivatives. In addition, GPS water vapor products will be used to complement other GOES-R water vapor validation studies, including those based on match-ups to radiosonde, microwave water vapor radiometer, and lidar data. 
