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● Challenge is to provide sufficient and consistent QA/QC information in a 
machine readable and actionable format, and curation of that information

● Recent progress on community driven efforts to develop QA/QC best practices

● Consistent QA/QC and Cal/Val processes across NESDIS satellite programs, 
promote use of best practices, incorporate lessons learned and seek feedback 
from peers, users and stakeholders

● Extensive documentation of QA/QC and Cal/Val on Program websites, including 
some operational product monitoring (ICVS)

● Overall product QA/QC and maturity information is reported in the metadata
● Data stewardship maturity assessments are utilized for some products

Executive Summary



NOAA Satellite and Information Service

The Case for Data Quality Information

● The quality of data and information is important to support 
informed decisions on the (re)use of data

● Data quality information must be represented and communicated 
consistently to inform the use of the data 

● Data quality information must be curated along with the data 

● Currently no international standards or community guidelines for 
promoting the representation and sharing of quality information
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● Call to Action for Global Access to and Harmonization of Quality 
Information of Individual Earth Science Datasets (04May2021)

● International Community Guidelines for Sharing and Reusing Quality 
Information of Individual Earth Science Datasets (01Oct2021)

● SciDataCon 2021 session on The State of Documenting and Reporting 
Data and Information Quality for Supporting Open Science 
(19Oct2021)

● Research Data Alliance Annual meeting session on Representing and 
Communicating Data Quality Information (04Aug2021)

Recent Progress

https://datascience.codata.org/articles/10.5334/dsj-2021-019/
https://datascience.codata.org/articles/10.5334/dsj-2021-019/
https://osf.io/xsu4p/
https://osf.io/xsu4p/
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NOAA Satellite Data Quality - Process

● NESDIS Science Teams complete extensive QA/QC and 
Cal/Val

● Periodic Peer/Stakeholder Product Validation Reviews 

● Annual User/Stakeholder feedback meetings

● Cal/Val activities planned and baselined annually, 
schedule tracked and reported routinely, risk and 
mitigation are identified and documented
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NOAA Satellite Data Quality - Tools
● Integrated Calibration/Validation System (ICVS) monitoring 

capabilities
● Product maturity assessment and overall QA/QC flag is captured in 

the metadata
● More detailed information is reported for some products
● Some satellite products have undergone Data Stewardship Maturity 

Assessments, results are captured in the metadata, and available via 
OneStop
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Satellite Data Quality - Examples

● Examples of available QA/QC and Cal/Val information
○ JPSS/SNPP algorithm maturity
○ JPSS/SNPP product operational matrix
○ GOES-16 Peer/Stakeholder Product Validation Reviews 
○ MiRS Data Quality Monitoring
○ JPSS Product Cal/Val plans
○ DSMM assessment results for JPSS ATMS SDR

● Additional tools, information and assessment matrices follow

https://www.star.nesdis.noaa.gov/jpss/AlgorithmMaturity.php
https://www.star.nesdis.noaa.gov/jpss/AlgorithmOperational.php
https://www.noaasis.noaa.gov/GOES/PS_PVR2.html
https://www.star.nesdis.noaa.gov/mirs/dataqualityv.php
https://www.star.nesdis.noaa.gov/jpss/Docs.php#S202507
https://data.noaa.gov/onestop/collections/details/1b72bf4f-d446-4d37-9507-bc3dff3e0559
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Integrated Calibration/Validation System (ICVS)
http://www.star.nesdis.noaa.gov/icvs/

• New ICVS monitoring capabilities include
• Simultaneous Nadir Overpass Inter-sensor 

comparison 
• Double Difference (DD) Monitoring: (O-B)sensor1 - 

(O-B)sensor2
• ICVS Clear/Sky Mask Machine-Learning Algorithm
• ICVS Severe Event Watch (iSEW) System

• Web-based system for continuous 
monitoring of S-NPP/JPSS and other 
satellite sensors' performance and the 
associated data product quality.

SNPP/NOAA-20 CrIS Data 32-Day Averaged  Difference

http://www.star.nesdis.noaa.gov/icvs/
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JPSS Algorithms 
Maturity Matrix

•Validation Data Sources:
• Ground-based Measurements; Campaigns of Opportunity (Field Campaigns), Model Analysis Fields 

(ECMWF, GFS); Correlative observations from other satellite sensors, SNOs; RT simulations, other 
algorithms

• Lessons learned, setting up of validation data sources, validation and visualization tools developed 
for S-NPP have helped to expedite NOAA-20 product maturity

Consistent Cal Val Process for S-NPP, NOAA-20 (and extended to GOES-16/17): 

SDR/EDR Products  - -> Beta  - -> Provisional  - -> Validated 

https://www.star.nesdis.noaa.gov/jpss/AlgorithmMaturity.php

https://www.star.nesdis.noaa.gov/jpss/AlgorithmMaturity.php
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Validation Maturity and Documentations

Review Team Chaired by NESDIS and Program Chief Scientist; composed of User Representatives, Product 
Operation Management, and Program Stakeholders… Users’ feedback is required for the review
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Suomi NPP vs NOAA-20 Sensor Data Records (SDRs)
Maturity Review Timeline Comparison

NOAA-20 SDR Maturity Achieved in Record Time

Es
t.

https://www.star.nesdis.noaa.gov/jpss/AlgorithmOperational.php

Key to the Successful 
Transition:

• Sensors are well-understood by 
the science teams 

• Tools tested with S-NPP, Proxy 
data available, Algorithms 
baselined

• Mission-agnostic EDR 
algorithms: Once the SDRs were 
calibrated validated, the EDRs 
follow closely behind

• Well coordinated science teams

• Lessons learned from SNPP 
applied

https://www.star.nesdis.noaa.gov/jpss/AlgorithmOperational.php
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Product 
Maturity 
Matrix
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Data Stewardship Maturity Matrix Defines Measurable, Five-Level 
Progressive Practices in Nine Quasi-Independent Key Components
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