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Background  
GPS radio occultation (GPS-RO) measurements have been routinely assimilated into numerical weather 
prediction (NWP) systems since 2006. They complement the information provided by satellite radiances 
because: 

•  GPS-RO measurements have good vertical resolution. 

•  GPS-RO can be assimilated without bias correction. Therefore, they “anchor” the satellite radiance bias 
correction scheme. 

•  The measurements are globally distributed.  

GPS-RO is now a key observing system for reanalyses. The number of these measurements increased by an 
order of magnitude in 2006 – from around 200 profiles per day to more than 2000 profiles – with the launch of the 
six COSMIC/FORMOSAT-3 satellites.  

The consistency of the global temperature reanalyses in the stratosphere has improved significantly since 2006 
as a result of the active assimilation of the GPS-RO measurements. See Figure 1. 

The COSMIC GPS-RO measurements also play an important role in constraining the cold lower/middle 
stratospheric temperature biases in ERA5, as shown in Figure 2.  

A number of low resolution ERA5 experiments have been performed to investigate the GPS-RO impact, and 
compare it with the impact of AMSU-A channel 14.    
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Figure 5: Mean (REF-NoCH14) temperature differences for the 
South Polar region. 
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Figure 3: The zonally averaged (REF-NoRO) 
temperature differences (April-May, 2011). 

Figure 4: The zonally averaged (REF-NoCH14) 
temperature differences (April-May, 2011). 

Figure 5: Mean (REF-NoCH14) temperature 
differences for the South Polar region (lat < -65 S). 

Figure 6: The COSMIC bending angle (o-b) 
statistics for the South Polar region. 

Figure 7: Global GPS/MET and 
operational GRAS bending angle statistics 
for reference. 

Figure 8: The percentage reduction in the first-guess (FG) 
and analysis departure statistics for radiosonde temperature 
measurements, as a result of assimilating GPS/MET AS-ON 
data. 


