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GRUAN processed RAOB (Vaisala RS92) are directly accessed from the DWD Lead Center and retain all qc checks 
and processing details appended by the LC.   JPSS funded dedicated RAOB (also Vaisala RS92) synchronized to 
satellite overpass are accessed from ARM site holding files.  Data are available at 1 and 2 second vertical density, 
respectively.  This program also supports dedicated RAOBs launched in NOAA AEROSE campaigns. 

Examples of perceived characteristic performance of satellite derived temperature soundings are compared using 
a 10-day sample (4000) of NPROVS collocations anchored to conventional RAOB vs a 4-month sample (250) of 
NPROVS+ collocations anchored to reference and satellite overpass synchronized dedicated RAOB.  Performance 
appears  compatible except the standard deviation from NPROVS+ is reduced up to 20% toward surface.    
 
ECMWF and GFS nwp profiles are also included as available; since nwp assimilates RAOBS the differences are 
smaller than for satellites and provide a baseline estimate of mismatch error (GFS are lower horizontal resolution 
than ECMWF).   ECMWF also appear slightly cold above 200hPa, however it is known that daytime RAOB are too 
warm  …        

 NPROVS+ now operates at STAR providing carefully constructed datasets of collocated 
ground truth / reference and environmental satellite observations 

 Their utility in ascertaining satellite derived EDR sounding compliance with product 
threshold specification is demonstrated 

 Continued expansions of NPROVS+ to integrate evolving global reference and 
associated ancillary ground measurements (ie lidar, GPS …) from GRUAN sites are 
planned 

 Expansions to also include derivation of Site Atmospheric State Best Estimates (SASBE) 
from integrated RAOB and ground reference profiles are planned 

 “K” profile validation techniques and associated work supporting satellite derived 
product  uncertainty estimation to be explored.   

  

Please visit us at the NOAA Booth at the Exhibitors Hall for NPROVS 
 and NPROVS+ demonstrations! 

The consistent validation and verification of the multiple satellites, sensors and derived product suites 
operated by NOAA is critical for their optimal integration and impact in weather forecast and climate 
applications. The NOAA Products Validation System+ (NPROVS+), supported by the NOAA Joint Polar Satellite 
system (JPSS), deployed at NOAA NESDIS STAR in April 2008, provides ongoing data access, collocation, 
monitoring and inter-comparison of these multiple product suites against reference and dedicated RAOB 
observations.   
 
In this study, we present the initial analysis of ensemble vertical statistics, based on  6 months of NPROVS+ 
collocation data, showing performance characteristics of derived atmospheric temperature and water vapor 
retrievals from the Suomi-NPP Cross-track Infrared Microwave Sounder Suite (CrIMSS), focusing on products 
from the CrIMSS Interface Data Processing Segment (IDPS), the NOAA Unique CrIS/ATMS Processing System 
(NUCAPS) but also including products from  NOAA Microwave integrated Retrieval Systems (MiRS) and IASI 
products from MetOP . 

 
Reference and dedicated RAOB are primarily from the GCOS Reference Upper Air Network (GRUAN) and  JPSS 
funded dedicated RAOB program conducted at ARM sites.  Reference observations provide traceable  
temperature and moisture profiles and include uncertainty estimates which are directly integrated into the 
product characterization analysis.  Collocations include NWP observations from the NOAA GFS 6-hr forecast 
and Climate re-analysis (CFSR) and ECMWF Analysis.  Although limited to the RAOB, plans for expanding 
NPROVS+ to include reference ancillary observations and Site Atmospheric State best estimates (SASBE) from 
integrated RAOB and ancillary data are planned (but not yet available for analysis).  Longer term goals include 
achieving a nominal level of maturity for application in climate monitoring.  

NPROVS+ leverages from NPROVS and provides daily compilation of collocated  Reference and Dedicated RAOBs 
with  satellite  sounding and sensor data from multiple satellite product/sensor suites.  The collocation strategy 
identifies   the “single, closest” satellite profile to a given RAOB but also stores all products and sensor data within 
500km of the RAOB, denoted as  “granules”.   RAOBS include raw, GRUAN processed and conventional processed 
data as available. 

GRUAN and Dedicated RAOB  

Geographic distribution of reference and dedicated RAOBs that were used as anchors to collocate satellite 
data in NPROVS+ from July 14 to December 15, 2013.  Different colors represent different terrain types; 
special AEROSE campaign RAOBS launched from NOAA research ship RHB are shown in red. 

Perceived performance of the CrIMSS (IDPS) and NUCAPS using combinations of  Reference and Dedicated 
observations is shown  above and below for temperature (left) and H20 vapor fraction (right).  Both sets of panels  
show common samples for which both the IDPS and NUCAPS produced successful IR+MW sensor combination 
retrievals.  The upper panels samples the entire reference and dedicated network whereas the lower panels 
sample the AEROSE campaign observations only.  The product specification is indicated by the solid red curve in 
each of the plots.  
 
As seen, the IR+MW retrievals from both systems appear to meet specification for temperature using AEROSE data 
(low left).  The NUCAPS also meets spec for H20 vapor whereas IDPS does not below 600hPa (low right). 
 
Neither system appears to meet spec for lower troposphere temperature using the entire network (upper left) 
which includes land terrain sites, however, NUCAPS does appear to meet spec above 600hPa whereas IDPS does 
not.  NUCAPS H20 vapor also appears to meet spec using the entire network (upper right) whereas IDPS does not.   

The above plots are similar to those shown earlier for IR+MW retrieval during AEROSE campaign, but for 
the Microwave-only stage retrievals and also for the NOAA MiRS.   Spec is generally met by all systems 
although CrIMSS IDPS appears to performs better particularly for Temperature.  
 
The lower plots for temperature sample the entire tropical ocean region and also segregates by cases in 
which the IR+MW or MWave-only passed QC (left, more clouds) and for which only the IR+MW passed 
QC (middle, less clouds).  Little impact due to the presence of cloud (CLW) is observed.  The right plot 
shows corresponding IR+MW retrieval (except MiRS).  Curiously, the CrIMSS performs considerably worse 
than its MW-only counterpart and for AEROSE.  Further study showed impacts associated with terrain, in 
this case coast designation.      

“K” profiles standardize differences in terms of uncertainty and measurement variability, allowing a more 
precise interpretation of actual performance.  In the above plot (right), “K” is computed with sigma and 
u1 set to zero, however substituting values of 1.0 for each (pretty small) would reduce K values by a 
factor of 3.  “K” values of 2 or less likely indicate consistent measurements.  Plans to process and store 
uncertainty estimates for NOAA sounding products are pending. 

  

(See Sun #675) 

IR+MW 
… less clouds 
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