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Outline: Ocean Color “End-to-End” 
 Ocean Color Environmental Data Records (see Wang et al. poster) 

 In situ validation activities (see Lance et al. poster) 

 Data discovery, monitoring, distribution, training and outreach 
through NOAA CoastWatch/OceanWatch/PolarWatch (see Gu et 
al. poster) 

 Downstream applications – Users 

 International collaboration – leveraging data and services to 
mutual benefit 
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Mission Agnostic, Measurement-based approach  
in support of users: Ensuring continuity & coverage 
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Non-NOAA missions augment 
NOAA missions: Gap Filler  

(Time, Space, Spectral et al.) 

Regional Gaps 

Atm soundings, Aerosols,  
SST, Fire, Imagery, et al.  

Non-NOAA missions  
complement NOAA missions:  
Redundancy; Risk Reduction 

Heritage Polar  
Product Continuity 

Courtesy: Paul DiGiacomo & Paul Chang 

Observations  
from NOAA  

missions 

POES GOES 



Summary of VIIRS Ocean Color EDR Products 

(Updates-Based on Users Input) 

• Inputs:  

– VIIRS M1-M7, I1, and the SWIR M8, M10, and M11 bands SDR data 
– Terrain-corrected geo-location file 
– Ancillary meteorology and ozone data 

• Operational (Standard) Products (10):  

– Normalized water-leaving radiance (nLw’s) at VIIRS visible bands M1-M5, and I1 (638 nm) 
– Chlorophyll-a (Chl-a) concentration 
– Diffuse attenuation coefficient for the downwelling spectral irradiance at the wavelength of 

490 nm, Kd(490) 
– Diffuse attenuation coefficient of the downwelling photosynthetically available radiation 

(PAR), Kd(PAR) 
– QA Score for data quality (nLw(λ) spectra) (Wei et al., 2016) 
– Level-2 quality flags 

• Experimental Products (29):  

– Inherent Optical Properties (IOP-a, IOP-aph, IOP-adg, IOP-bb, IOP-bbp) at VIIRS M2 or other 
visible bands (M1-M5) from the Quasi-Analytical Algorithm (QAA) (Lee et al., 2002) 

– Photosynthetically Available Radiation (PAR) (R. Frouin) 
– Chl-a from ocean color index (OCI) method (Hu et al., 2012; Wang and Son, 2016) 
– Others, e.g., user specific products (e.g., Chl-a anomaly and Chl-a anomaly ratio) 

 Data quality of ocean color EDR are extremely sensitive to the SDR quality. It 
requires ~0.1% data accuracy (degradation, band-to-band accuracy…)! 

 
 

 



Menghua Wang, NOAA/NESDIS/STAR 

VIIRS Climatology Ocean Color Product Image 

 SNPP (2012–2018) 

MSL12 with the NIR-SWIR data processing system is used for VIIRS 



Menghua Wang, NOAA/NESDIS/STAR 

Experimental Ocean Color Product Image (Selected) 

 SNPP (2012–2018) 

MSL12 with the NIR-SWIR data processing system is used for VIIRS 



Menghua Wang, NOAA/NESDIS/STAR 

VIIRS-SNPP Chl-a Anomaly 

(July 26, 2018) 

Global daily NRT Chl-a anomaly and anomaly ratio are routinely produced 

West Coast of Florida 



Menghua Wang, NOAA/NESDIS/STAR 

High Chl-a Anomaly Linked to HAB in  

the West Coast of Florida (July 26, 2018) 

Chl-a Anomaly Chl-a Anomaly Ratio 

Global NRT Chl-a anomaly and anomaly ratio are routinely produced 



Menghua Wang, NOAA/NESDIS/STAR 

VIIRS-SNPP and NOAA-20 Chl-a Images 
(January 6, 2018) 

SNPP 

NOAA-20 

SNPP & NOAA-20 Merged 



Menghua Wang, NOAA/NESDIS/STAR 

VIIRS SNPP and NOAA-20 Merged Global Chl-a 

(August 14, 2018) 

Global VIIRS merged Chl-a from SNPP/NOAA-20 are routinely produced 



Menghua Wang, NOAA/NESDIS/STAR 

VIIRS SNPP, NOAA-20, Sentinel-3A OLCI Merged 

Global Chl-a (August 14, 2018) 

Is this good enough? 



Menghua Wang, NOAA/NESDIS/STAR 

Gap-filled Chl-a Original Chl-a 
From SNPP 

Complete Daily Chl-a Coverage Using DINEOF Method 

 (Example: The US West Coast, VIIRS-SNPP May-Oct 2015) 

(Liu and Wang, 2018) 



Menghua Wang, NOAA/NESDIS/STAR 

Complete Daily Chl-a Coverage from SNPP/NOAA-20 Merged 
Data with the DINEOF  

 (Example: The US West Coast, VIIRS-SNPP May-Oct 2015) 

Gap-filled Chl-a 

Difference Chl-a 
Merged vs. SNPP  

SNPP/NOAA-20 
Merged 

0.1 -0.1 0.0 

Difference of Chl-a (Merged – VIIRS-SNPP) 

(Liu and Wang, 2019) 



In Situ Validation Activities 
◦ MOBY 

◦ Dedicated VIIRS Cal/Val 
cruises  - Annual on NOAA 
ships; supported by JPSS 

◦ Cruises of opportunity – 
in collaboration with 
other NOAA programs 
and outside 

◦ AERONET-OC support 
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Menghua Wang, NOAA/NESDIS/STAR 

VIIRS-SNPP 
VIIRS-NOAA-20 

High quality in situ optical data such as MOBY are required 

for sensor on-orbit vicarious calibration 

MOBY daily in situ data are also important/useful for on-orbit 

sensor performance monitoring! 



Menghua Wang, NOAA/NESDIS/STAR 
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Dedicated VIIRS Cal/Val Cruise IV 

NOAA Ship Okeanos Explorer 

9-18 May 2018 

The fourth Cal/Val cruise report will be published soon! 

The fifth dedicated OC Cal/Val cruise will be in May 2019! 



Data Distribution: NOAA 
• Regional nodes established in 

multiple NOAA line offices (NMFS, 
NOS, OAR) covering geographic 
regions (Ocean basins, coasts, high 
latitudues) 

• Data portals for interactive image 
preview, data search and  file 
download; automated downloads 
supported 

• Ocean remote sensing online 
monitoring tool 

• Product quality monitor – in 
development 

• HelpDesk 

• Intermediate between Ocean Color 
Science Team and NOAA line office 
and outside user community 

  

4/11/2019 IOCS BUSAN SOUTH KOREA 9-12 APRIL 2019 17 

CoastWatch 
OceanWatch 
PolarWatch 

http://coastwatch.noaa.gov 
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JPSS offers unique marine emission products derived from VIIRS-SNPP ocean color data; 
VIIRS isoprene product has been incorporated into OAR/ARL emission data to support NWS NAQFC operations; 
Marine emission products, including isoprene, dimethyl sulfide (DMS), organic aerosols, are needed to support 
NWS Next-Generation Global Prediction System (NGGPS).  

Application of VIIRS Ocean Color:   
Model global isoprene emissions incorporate  
into air quality monitor (NWS NAQFC)  

Since June 2018, VIIRS Isoprene product has been incorporated 
into ARL emission data to support NWS NAQFC operation. 

Global Isoprene 

from VIIRS 

JPSS PGRR PI:  Daniel Tong 

Using inputs: VIIRS-derived Chl-a and Kd(490) 
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Lake 
Erie 
HAB 

Bulletin 
  

Courtesy of Rick Stumpf and NOAA-
COOPS 
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Optimization of phytoplankton functional type algorithms 
for VIIRS ocean color data 
in the Northeast U.S. Continental Shelf Ecosystem 

JPSS PGRR PI:  Kim Hyde, NOAA/NMFS/Northeast Fisheries Science Center  

Project Summary:  Optimize remote sensing phytoplankton functional type/size class (PFT/PSC) 
algorithms for the Northeast U.S. Continental Shelf for applications in fisheries management and 
ecosystem modeling.   

Aug 22 Aug 23 Aug 24 Aug 25 Aug 26 Aug 27 Aug 28 Aug 29 Aug 30 Aug 31

George’s Bank

Cross into Gulf Stream

We do not yet have the cruise track information yet – stay tuned!

temperature and salinity 

chlorophyll and CDOM fluorescence  

absorption, attenuation and particulate backscattering at 440 nm.   
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NOAA 
ECOCAST   

JPSS PGRR PI:  Elliott Hazen, NOAA/NMFS/SouthWest Fisheries Science Center 



Age-0 Pollock in the Gulf of Alaska 
Kevin Siwicke, AFSC/ABL 
2019 WCN CoastWatch Satellite Course, Juneau, AK 

Question: Does chlorophyll-a concentration 
in April and May influence age-0 pollock  
abundance and condition in the Gulf of  
Alaska? 
 
Objective: Use satellite ocean color to  
explore spatial and temporal relationships 
between spring bloom and age-0 
Pollock. 
 
Ongoing: Mean chlorophyll-a concentration 
that has been log-transformed for April/May  
from 2011-2013 in the east and west Gulf of  
Alaska with fourth-root-transformed CPUE  
of age-0 pollock (right).  
• Samples in EGOA collected in July. 
• Samples in WGOA collected in August. 
• Include condition and RNA/DNA ratios. 
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NOAA 
Coral 
Reef 

Watch 
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JPSS PGRR PI:  Avichal Mehra 
NWS/NCEP/Environmental Modeling Center 

Initial 
biogeochemical 
modeling at 
NOAA/NCEP:   
Using VIIRS 
ocean color data 
for validation 
and data 
assimilation 



International Collaboration 
 Leveraging international data and services 
for mutual benefit: 

 NOAA is primary US distributor for 
Copernicus Marine Data from Sentinels 

 NOAA OCView 
◦ Hosts OLCI ocean color (EUMETSAT& 

true color (L1 from ESA) 

 NOAA CoastWatch 
◦ Produces routine L3 for Mediterranean 

for EUMETSAT operational use 

◦ Hosts OLCI ocean color and true color 

 NOAA/STAR just began routine pull of SGLI 
GCOM-C data to be routinely served 

 Co-hosting with EUMETSAT the 1st 
International Operational Satellite 
Oceanography Symposium (see next slide) 
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Including:  

VIIRS SNPP, NOAA-20, OLCI Sentinel-3A, Sentinel-3B, SGLI-GCOM-C, and GOCI 
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1st International 
Operational 
Satellite 
Oceanography 
Symposium 

And pre-meeting 
data workshop 
training day 
17 June 2019 

OPERATIONAL:  Routine 
and sustained provision 
of mature, fit for 
purpose quality data 
and products in support 
of both near real time 
and delayed mode 
research, applications 
and services...  

REGISTRATION AND ABSTRACT 
SUBMISSION:  OSOS WEBSITE LINK 

Link to PDF Flyer 
available at NOAA 

CoastWatch 

OPERATIONAL: Routine and sustained provision of mature, fit 
for purpose quality data and products in support of both near real 
time and delayed mode research, applications and services. 

https://www.eventsforce.net/osos2019
https://coastwatch.noaa.gov/OSOSymposium/OSOSAnnouncementFlyer_11Feb2019.pdf
https://coastwatch.noaa.gov/OSOSymposium/OSOSAnnouncementFlyer_11Feb2019.pdf
https://coastwatch.noaa.gov/OSOSymposium/OSOSAnnouncementFlyer_11Feb2019.pdf

