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Abstract D il O bit l T k & SNO P di tiAbstract Daily Orbital Track & SNO PredictionsDaily Orbital Track & SNO Predictions 
Th S i NPP bit l d t k h b d il bl i l h ThThe Visible Infrared Imaging Radiometer Suite (VIIRS) is one of the key instruments The Suomi NPP orbital ground track has been made available since launch.  The The Visible Infrared Imaging Radiometer Suite (VIIRS) is one of the key instruments g
prediction is based on the latest SGP4 model and TLEs This information is used toonboard the Suomi National Polar-Orbiting Partnership (Suomi NPP) spacecraft which prediction is based on the latest SGP4 model and TLEs.  This information is used to 
l ifi d d il b i b i l (Fi 5)onboard the Suomi National Polar Orbiting Partnership (Suomi NPP) spacecraft, which 

f ll l h d O t b 28 2011 locate specific data on a daily basis by image analysts (Figure 5).was successfully launched on October 28, 2011.  p y y g y ( g )y

To support the post launch calibration/validation of VIIRS a comprehensiveTo support the post launch calibration/validation of VIIRS, a comprehensive 
knowledgebase has been developed at NOAA and made available online. This posterknowledgebase has been developed at NOAA and made available online. This poster 
introduces the key components of the knowledgebase and its use for data qualityintroduces the key components of the knowledgebase and its use for data quality 
assurance anomaly investigation and EDR applicationsassurance, anomaly investigation, and EDR applications. 

Th lib i k l d b h b f f i l di d il bi lThe calibration knowledgebase has a number of features, including daily orbital g , g y
prediction simultaneous nadir overpass (SNO) and SNO extension to low latitude (SNOx)prediction, simultaneous nadir overpass (SNO) and SNO extension to low latitude (SNOx) 
predictions VIIRS event log database image gallery radiometric time series at validationpredictions, VIIRS event log database, image gallery, radiometric time series at validation 
it i t t i f ti d bli ti f It h b d t i lsites, instrument information, and publication references.   It has been used extensively p y

for the VIIRS calibration/validation For example the event log database contains thefor the VIIRS calibration/validation.  For example, the event log database contains the 
hl l lib i h h f 2012 Th d bmonthly lunar calibration events through maneuver from 2012 to current.  The database y g

provides the lunar data date and time location spectral bands and event type for usersprovides the lunar data date and time, location, spectral bands, and event type for users 
to search the lunar data from the database This provides important support for lunar datato search the lunar data from the database. This provides important support for lunar data 

l i hi h ll t i d d tl if th t bilit f th VIIRS lib tianalysis which allows us to independently verify the stability of the VIIRS calibration. y p y y y

The VIIRS calibration knowledgebase has become an important component for supportingThe VIIRS calibration knowledgebase has become an important component for supporting 
the VIIRS SDR data calibration/validation, monitoring VIIRS data quality and instrument Figure 5. Daily orbital trackthe VIIRS SDR data calibration/validation, monitoring VIIRS data quality and instrument 
performance It provides critical support for producing the products of sea surface

Figure 5. Daily orbital track

performance. It provides critical support for producing the products of sea surface 
temperature ocean color cloud imagery vegetation aerosols and others which willtemperature, ocean color, cloud imagery, vegetation, aerosols, and others, which will 
i d t lit t t th i d f hi h lit t llit d timprove product quality to meet the growing needs for high quality satellite data.p p q y g g g q y

Figure 2. Sample images from the image gallery
The URL for the calibration Knowledge Base is https://cs star nesdis noaa gov/NCC/VIIRS

g p g g g y
The URL for the calibration Knowledge Base is https://cs.star.nesdis.noaa.gov/NCC/VIIRS

The VIIRS image gallery is one of the early features developed for the calibration knowledge baseThe VIIRS image gallery is one of the early features developed for the calibration knowledge base 
h tl ft S i NPP l h Th l i h ll ti f b ti f j t

C lib ti K l d B C t
shortly after Suomi NPP launch.  The sample images has a collection of observations of major events 

Calibration Knowledge Base Components
y p g j

such as the Hurricane Sandy Super Typhoon solar eclipse and first light images The DNB sampleCalibration Knowledge Base Components such as the Hurricane Sandy, Super Typhoon, solar eclipse, and first light images.  The DNB sample 
imagery shows that the quality has improved significantly since launch, with the calibration

VIIRS E t L D t b
imagery shows that the quality has improved significantly since launch, with the calibration 
improvements by updating the look up tables and with the stray ligth correction implementationVIIRS Event Log Database improvements by updating the look up tables, and with the stray-ligth correction implementation.  VIIRS Event  Log Database
Figure 2 shows that the Super Typhoon was over the Phillipines on November 8 2013

S S
Figure 2 shows that the Super Typhoon was over the Phillipines on November 8, 2013.

The Event log database contains all events that occurred to Suomi NPP VIIRS since g
launch This includes major events such as sync loss single event upset outage as well Validation Site Radiometric Time Serieslaunch.  This includes major events such as sync loss, single event  upset  outage, as well Validation Site Radiometric Time Seriesas planned events such as lunar maneuvers blackbody warm-up cool-down (WUCD)as planned events such as lunar maneuvers, blackbody warm up cool down (WUCD), 
t t k li t t Th t l d t b i f l f i t tstar tracker realignment, etc.  The event log database is very useful for instrument Although VIIRS has onboard calibration for all channels it is important that the calibrated SDR areg g y

diagnoses time series trending and analysis and future reanalysis and recalibration We
Although VIIRS has onboard calibration for all channels, it is important that the calibrated SDR are 
i d d tl lid t d A j ff t t d thi d i th d l t f th ld id lid tidiagnoses, time series trending and analysis, and future reanalysis and recalibration.  We independently validated.  A major effort towards this end is the development of the world-wide validation 

Figure 6 SNOx in the low latitudeshave used the Event log database to collect lunar maneuver data which has been used 
p y j p

site radiometric time series The goal is to construct the time series for the entire period of the mission Figure 6. SNOx in the low latitudes.g
for the lunar band ratio analysis It is also used to correlate the time and location of the

site radiometric time series.  The goal is to construct the time series for the entire period of the mission 
for the lunar band ratio analysis.  It is also used to correlate the time and location of the over about 30 vicarious sites to monitor the stability of the VIIRS calibration (Figure 3). Many of these
single event upset outage in instrument anomaly and diagnosis

over about 30 vicarious sites to monitor the stability of the VIIRS calibration (Figure 3).  Many of these 
sites are endorsed by the Committee on Earth Observation Satellites (CEOS) Working Group on Similarly the SNO prediction information has been used for intersatellite comparisonssingle event upset outage in instrument anomaly and diagnosis. sites are endorsed by the Committee on Earth Observation Satellites (CEOS) Working Group on Similarly, the SNO prediction information has been used for intersatellite comparisons 

ith MODIS d th i t t b VIIRS SDR ll th SDR tCalibration/Validation (WGCV) Legacy sites such as MOBY are also included The time series has with MODIS and other instruments by VIIRS SDR as well as other SDR teams.
Figure 1 shows the distribution of the SBC lockup events from the database and its

Calibration/Validation (WGCV).  Legacy sites such as MOBY are also included.  The time series has 
l d b d f di f th t H d F f t t d h I dditi t th d

y
Figure 1 shows the distribution of the SBC lockup events from the database and its 

S S
already been used for diagnoses for the recent H and F factor trend changes.  In addition to the ground 

Summarycorrelation with the SAA.  The event log database is powered by MySql and was initially 
y g g g

based sites the time series also includes the Deep Convective Cloud time series and the Lunar Band Summaryg p y y q y
designed by a summer intern from the Computer Science Department University of

based sites, the time series also includes the Deep  Convective Cloud time series, and the Lunar Band y
designed by a summer intern from the Computer Science Department, University of Ratio Time Series.
Maryland

Ratio Time Series.  
The Suomi NPP calibration knowledge base provides important information for bothMaryland. The Suomi NPP calibration knowledge base provides important information for both 

If any calibration trend is found in the onboard calibration the vicarious time series will be used to VIIRS SDR and EDR users It has become an indispensible part of the cal/val tool for
While the current database only includes instrument related events the ground

If any calibration trend is found in the onboard calibration, the vicarious time series will be used to 
lid t th t d C l if th ti i th i i it h t d th i f ti

VIIRS SDR and EDR users.  It has become an indispensible part of the cal/val tool for  
th tl h ifi ti d lid ti f VIIRS SDR Th t l d t b kWhile the current database only includes instrument related events, the ground 

f
validate the trend.  Conversely, if the time series over the vicarious sites show trends, the information the postlaunch verification and validation of VIIRS SDR.  The event log database keeps 

processing related events such as MX updates will be added in the near future.
y, ,

will be used for the onboard calibration performance analysis
p g p

track of what happened to the VIIRS in its history of operations while the validationp g p will be used for the onboard calibration performance analysis. track of what happened to the VIIRS in its history of operations, while the validation 
time series tells us how VIIRS is performing over time. The image quality can betime series tells us how VIIRS is performing over time.  The image quality can be 
analyzed using the sample data from the image gallery and through comparisons withanalyzed using the sample data from the image gallery and through comparisons with 
other instruments at the SNOsother instruments at the SNOs.  

For additional information about the Calibration Knoledge Base such as calibrationFor additional information about the Calibration Knoledge Base, such as calibration 
parameters, spectral response functions, publications, documentation, data format,parameters,  spectral response functions, publications,  documentation, data format, 
software as well as links to VIIRS applications please visit the website atsoftware,  as well as links to VIIRS applications, please visit the website at 
https://cs star nesdis noaa gov/NCC/VIIRShttps://cs.star.nesdis.noaa.gov/NCC/VIIRS.

ReferencesReferencesReferences
C C F D L i X Xi t l E l O O bit P f f th Vi ibl I f d I i R di t S it O b d th S iCao, C., F. DeLuccia, X. Xiong, et al., Early On-Orbit Performance of the Visible Infrared Imaging Radiometer Suite Onboard the Suomi 
N ti l P l O biti P t hi (S NPP) S t llit I T ti G i d R t S i V l 52 I 2National Polar-Orbiting Partnership (S-NPP) Satellite, Ieee Transactions on Geoscience and Remote Sensing, Volume: 52 Issue: 2 
P 1142 1156 P bli h d FEB 2014 DOI 10 1109/TGRS 2013 2247768Pages: 1142-1156 Published: FEB 2014, DOI: 10.1109/TGRS.2013.2247768

Cao, C., X. Shao, X. Xiong, S. Blonski, Q. Liu, S. Uprety, X. Shao, Y. Bai, F. Weng, Suomi NPP VIIRS sensor data record verification, g p y g
validation, and long-term performance monitoring, Journal of Geophysical Research: Atmospheres, Volume 118, Issue 20, pages , g p g, p y p , , , p g
11,664–11,678,  Published:  27 October 2013, DOI: DOI: 10.1002/2013JD020418,66 ,6 8, ub s ed Oc obe 0 3, O O 0 00 / 0 3J 0 0 8

Cao C X Shao S Uprety Detecting Light Outages After Severe Storms Using the S-NPP/VIIRS Day/Night Band Radiances IeeeCao, C., X. Shao, S. Uprety, Detecting Light Outages After Severe Storms Using the S-NPP/VIIRS Day/Night Band Radiances, Ieee 
Geoscience and Remote Sensing Letters Volume: 10 Issue: 6 Pages: 1582 1586 Published: NOV 2013 DOI:Geoscience and Remote Sensing  Letters, Volume: 10 Issue: 6 Pages: 1582-1586 Published: NOV 2013, DOI: 
10 1109/LGRS 2013 226225810.1109/LGRS.2013.2262258 

U t S C C X Xi t l R di t i I t i b t S i NPP VIIRS d A MODIS R fl ti S l B dUprety, S., C. Cao, X. Xiong, et al., Radiometric Intercomparison between Suomi-NPP VIIRS and Aqua MODIS Reflective Solar Bands 

Fi 3 O thi t lid ti it i l d d ld id
Using Simultaneous Nadir Overpass in the Low Latitudes, Journal of Atmospheric and Oceanic Technology, Volume: 30 Issue: 12 

Figure 3.  Over thirty validation sites included worldwideFigure 1. SBC lockups and other events from the event log database Pages: 2720-2736, Published: DEC 2013, DOI: 10.1175/JTECH-D-13-00071.1g p g


