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 NOAA is responsible for a wide range of satellite SST products from polar and 
geostationary satellites, including swath(L2), gridded(L3) and blended(L4) SSTs.               
“In situ standard” is required for consistent Cal/Val results: 

- Covers full satellite era 
- Includes all available normal-quality and high-quality in situ SSTs suitable for satellite Cal/Val 

(drifters, moorings, ARGO floats, ships, in situ radiometers) 
- Uniformly processes all in situ data using state-of-the-art QC, consistent with wider 

communities such as UK MO, NCEP, ICOADS 
- Provide data in community consensus, user friendly format, via web interface with minimal 

latency, to support NRT Cal/Val applications 

 The iQuam1 was developed in 2009 to initially support NOAA SST applications, 
but has evolved into a global community resource, widely used for Cal/Val of SST 
products from various platforms and sensors :  
 European Space Agency Felyx (www.felyx.org) validation systems, 
 NASA JPL Multi-scale Ultrahigh Resolution (MUR) Level 4 analysis,  
 University of Miami Terra/Aqua MODIS and S-NPP VIIRS,  
 Centre de Météorologie Spatiale (CMS, France) Metop AVHRR,  
 Japanese Aerospace Exploration Agency(JAXA) GCOM-W AMSR2  
 Chinese Ocean University Haiyang and Fengyun satellites  

Motivation and Objective 
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http://www.felyx.org/


As iQuam user community grows, it requested several enhancements: 

 Extend time series to full satellite era (Sep 1981 – on) 

 Improve QC 
- The 2nd reference SST (CMC) 
- Performance history check (iQuam check similar to the UKMO/CMS “black lists”) 
- CMS black list; and individual QFs from data producers (ICOADS, ARGO, IMOS) 

 Improve web interface 
- Redesign web engine (from flash player to High Charts) 
- Add daily statistics 
- Enhance graphics (interactive display, and print/save functions) 

 Add new in situ data  
- ARGO Floats (in NRT and post-processing modes) 
- High-Resolution Drifters  
- IMOS Ships 
- Coral Reef Watch buoys 

 Change output data files to NetCDF4, maximally reconcile with GHRSST GDS2 
 

Enhancements in iQuam2 
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The iQuam is a web-based near-real time system. It performs 3 major functions 

• Ingests various in situ SSTs, and performs a uniform Quality Control (QC) 
• Monitors QCed in situ SSTs online  
• Serves reformatted in situ SST data with quality flags appended 
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Functionality and Data Flow 



Category Check Type of error handled Physical basis 

Preprocessing 
 

Duplicate 
Removal 

Duplicates arise from 
multiple transmission or 
data set merging 

Identical space/time/ID 

Plausibility Geo-location 
checks 

Unreasonable Geolocation Range of single fields & 
Relationships among them 

Internal 
consistency 

Tracking Points falling out of track Travel speed exceeds limit 

Spike check  Discontinuities in SST time 
series along track 

SST gradient exceeds limit 
 

External 
consistency 

Reference Check Measurements deviating far 
away from reference 

Bayesian approach (Ref. SST: 
daily OI SST v2 and CMC 0.2) 

Mutual 
consistency 

Cross-platform 
Check 

Mutual verification with 
nearby measurements 
(“buddies check”) 

Bayesian approach based on 
space/time correlation of SST 
field  

Performance 
consistency 

Performance 
history check 

Bad performance of single 
platform ID  

Outlier rate exceeds limit 
(50%) in single platform 
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Quality Control 
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Monitor Interface 

iQuam2 

Fig. 1: Global distribution of in situ data 
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Monitor Interface 
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Fig. 2: Statistics of “in situ minus reference SST” 
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Monitor Interface 
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Fig. 3: Monthly in situ number of unique platform IDs (upper) and observations(lower), normalized 
at Max = 100% 



16-17 Sep 2015 9 

Monitor Interface 
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Fig. 4: Monthly in situ time series of Mean Biases (upper) and Standard Deviations (lower)  
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Monitor Interface 
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Fig. 5: Daily in situ Time series  of platform ID number (upper) and standard deviation (lower) 
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FTP Interface 

iQuam2 
Fig. 6: iQuam2 file list for user download 



Conclusion and Future Work 
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1. Collect users’ feedback and implement iQuam2. Retire iQuam1. 

2. Archive w/GHRSST (PO.DAAC/NODC). Document in literature. 

3. Transition to iQuam2 in all NOAA Cal/Val applications including SQUAM. 

4. Work towards iQuam3  

a) Add more in-situ data types from SAMOS Ships, Ocean Profilers et al. 
b) Test 3-way error analysis, to determine errors in individual in situ data 

 Longer time series to cover full satellite era (Sep 1981 – on) 

 Improved QC 

 Improved web interface 

 Add more in situ data  

 Change output data files to NetCDF4 
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Thank you 
Questions, comments, remarks 
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