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EDR Name Organization Funding 
Agency 

Task 

Lead Menghua Wang (OC EDR & Cal/Val 
Lead),  L. Jiang, X. Liu, W. Shi, S. Son, 
L. Tan, X. Wang, J. Sun, K. Mikelsons, 
V. Lance, M. Ondrusek, E. Stengel 

NOAA/NESDIS/     
STAR 

JPSS/NJO Leads – Ocean Color EDR Team & Cal/Val Team 
OC products, algorithms, SDR, EDR, Cal/Val, vicarious 
cal., refinements, data processing, algorithm 
improvements, software updates, data validations and 
analyses  

Ocean  
Color  

Robert Arnone  
Sherwin Ladner,  Ryan Vandermeulen 
Adam Lawson, Paul Martinolich,  
Jen Bowers 

U. Southern MS 
NRL  
QinetiQ Corp. 
SDSU 

JPSS/NJO  Satellite data evaluation, in situ data  
Look Up Tables – SDR-EDR  impacts, vicarious  calibration 
Satellite matchup tool (SAVANT) – Golden Regions 
Cruise participation and support 
WAVE_CIS  (AERONET-OC  site) operation 

  Carol Johnson  NIST  JPSS/NJO Traceability, AERONET-OC Uncertainty  

Curt Davis, Nicholas Tufillaro  OSU  JPSS/NJO Ocean color validation, Cruise data matchup West Coast  

Burt Jones, Matthew Ragan  USC  JPSS/NJO Eureka (AERONET-OC Site)  

Sam Ahmed, Alex Gilerson CUNY JPSS/NJO LISCO  (AERONET-OC Site) 
Cruise data and matchup 

Chuanmin Hu  USF  JPSS/NJO NOAA data continuity, cruise participation/support 

Ken Voss & MOBY team RSMAS –Miami  JPSS/NJO Marine Optical Buoy (MOBY) 

Zhongping Lee, Jianwei Wei  UMB  JPSS/NJO Ocean color IOP data validation and evaluation 
Ocean color optics matchup, cruise participation 

Working with: NOAA CoastWatch, VIIRS SDR team, DPA/DPE, Raytheon, NOAA OC Working Group, NOAA Coral Reef Watch, 
NOAA various line-office reps, NASA OBPG, NOAA OCPOP, etc. 
Collaborators: D. Antoine (BOUSSOLE), B. Holben (NASA-GSFC), G. Zibordi (JRC-Italy), R. Frouin (for PAR), and others.                       2 



VIIRS Spectral Bands for Ocean Color 

 

 

VIIRS MODIS SeaWiFS 
Ocean Bands 

(nm) 
Other Bands 

(nm) 
Ocean Bands 

(nm)  
Other Bands 

(nm) 
Ocean Band 

(nm) 

410 (M1) 640 (I1) 412 645  412 
443 (M2) 865 (I2) 443 859  443 
486 (M3) 1610 (I3) 488 469  490 

Ñ   531 555  510 
551 (M4) SWIR Bands 551 SWIR Bands 555 
671 (M5)  1238 (M8) 667 1240 670 
745 (M6) 1610 (M10) 748 1640 765 
862 (M7) 2250 (M11) 869 2130 865 

Spatial resolution for VIIRS M-band: 750 m, I-band: 375 m 

VIIRS on Suomi NPP 
has Ocean and SWIR spectral bands similar to MODIS 

VIIRS nominal center wavelength 
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Summary of VIIRS Ocean Color EDR Products 

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

• Operational (Standard) Products (8):  
– Normalized water-leaving radiance (nLw’s) at VIIRS visible bands M1-M5 
– Chlorophyll-a (Chl-a) concentration 
– Diffuse attenuation coefficient for the downwelling spectral irradiance at the wavelength of 

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

(PAR), Kd(PAR) (New) 
– Level-2 quality flags 

• Experimental Products:  
– 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) 
– Chlorophyll-a from ocean color index (OCI) method (Hu et al., 2012) 
– Others from users requests 

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

 
 

 



Multi-Sensor Level-1 to Level-2 (MSL12) 
Ocean Color Data Processing 

 Multi-Sensor Level-1 to Level-2 (MSL12) 
 MSL12 was developed for the purpose of using a consistent and common data processing 

system to produce ocean color products from multiple satellite ocean color sensors (Wang, 
1999; Wang and Franz, 2000; Wang et al., 2002), i.e., it is measurement-based ocean color 
data processing system. 

 It has been used for producing ocean color products from various satellite ocean color 
sensors, e.g., SeaWiFS, MOS, OCTS, POLDER, MODIS, GOCI, etc. 

 MSL12 is the official VIIRS ocean color data processing system.   
 NOAA-MSL12 Ocean Color Data Processing 

 NOAA-MSL12 is based on SeaDAS version 4.6. 
 Some significant improvements: (1) the SWIR-based data processing, (2) Rayleigh (new) 

and aerosol LUTs, (3) algorithms for detecting absorbing aerosols and turbid waters, (4) ice 
detection algorithm, (5) improved straylight/cloud shadow algorithm, & others. 

 In 2014, some new algorithms (BMW–new NIR reflectance correction, Destriping, Kd(PAR), 
etc.)  

 NOAA-MSL12 for VIIRS (and others) Ocean Color Data Processing  
 Routine ocean color data processing (daily, 8-day, monthly) since VIIRS launch. 
 Coastal turbid and inland waters from other approaches, e.g., the SWIR approach, results in 

the US east coastal, China’s east coastal, Lake Taihu, Lake Okeechobee, Aral Sea, etc. 
 Capability for multi-sensor ocean color data processing, e.g., MODIS-Aqua, VIIRS, GOCI, 

and will also add J1, OLCI/Stentinel-3, and SGLI/GCOM-C data processing capability. 



New Rayleigh Lookup Tables 

 Developed Hyperspectral Rayleigh Lookup Tables (LUTs) 
 Developed new Rayleigh lookup tables including polarization effects for the entire solar 

reflective spectrum (335-2555 nm) for satellite ocean color remote sensing. 
 The new Rayleigh LUTs cover solar-zenith angles of 0-88 Deg., sensor-zenith angles of 

0-84 Deg., all azimuth angles, and wind speeds of 0-30 m/s. 
 The same Rayleigh LUTs can be applied to any satellite sensors (multi-spectral and 

hyperspectral). 
 The same LUTs can be applied for High Altitude Lakes. 
 The LUTs can be used to account for the effect of sensor spectral response function. 
 Consistent Rayleigh radiance computations for all satellite sensors. 

 New Rayleigh LUTs for Ocean Color Data Processing (MSL12) 
 VIIRS detector-based exact Rayleigh radiance computations. 
 Exact Rayleigh radiance computation with atmospheric pressure variation.  
 More accurately account for the effect of VIIRS sensor spectral response function, 

particularly for large solar-zenith angles. 
 More accurate Rayleigh radiance computations and improved ocean color products. 
 The same Rayleigh LUTs for J1, J2, J3, J4, ……., as well as for satellite sensors from 

Sentinel-3, GCOM-C, etc. 



Developed new NIR ocean reflectance correction algorithm:  
BMW (Bailey (2010), MUMM (2000), and Wang (2012))  

Comparisons of MODIS and VIIRS-derived nLw(λ) images at 
four selected bands. 

Jiang, L. and M. Wang, “Improved near-infrared ocean reflectance correction algorithm for satellite ocean color data processing,” 
Opt. Express, 22, 21,657–21,678, 2014. http://dx.doi.org/10.1364/OE.22.021657  

http://dx.doi.org/10.1364/OE.22.021657


Destriping of VIIRS Ocean Color Products 
(Examples) 

nLw(412) 

Kd(490) 

Mikelsons, K., M. Wang, L. Jiang, and M. Bouali, “Destriping algorithm for improved satellite-derived ocean color product imagery,” 
Opt. Express, 22, 28058-28070, 2014. http://dx.doi.org/10.1364/OE.22.028058   



Polarization Correction (1) 

9 

Case Study: 04/14/2014 00:43 UTC 

nLw(412) with old polarization correction  nLw(412) without polarization correction  

VIIRS Granule at 55oS and 155oW in South Pacific Ocean  
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Polarization Correction (2) 

Case Study: 04/14/2014 00:43 UTC 

VIIRS Granule at 55oS and 155oW in South Pacific Ocean  

nLw(412) without polarization correction  nLw(412) with new polarization correction  



Stray Light & Cloud Shadow Effects 
(Implemented in MSL12) 

Jiang, L. and M. Wang, “Identification of pixels with stray light and cloud shadow contaminations in the satellite 
ocean color data processing,” Appl. Opt., 52, 6757–6770, 2013. http://dx.doi.org/10.1364/AO.52.006757  

http://dx.doi.org/10.1364/AO.52.006757


End-to-End Ocean Color Data Processing 

• NOAA Ocean Color Team has been developing/building the capability for the End-to-End 
satellite ocean color data processing including: 

– Level-0 (or Raw Data Records (RDR)) to Level-1B (or Sensor Data Records (SDR)). 
– Level-1B (SDR) to ocean color Level-2 (Environmental Data Records (EDR). 
– Level-2 to global Level-3 (routine daily, 8-day, monthly, and climatology data/images). 
– Validation of satellite ocean color products (in situ data and data analysis capability). 

• Support of in situ data collections for VIIRS Cal/Val activities, e.g., MOBY, AERONET-
OC sites, NOAA dedicated cruise, etc. 

• On-orbit instrument calibration (solar and lunar) for ocean color data processing (Cal effort 
is needed to meet ocean color requirement):  

– J. Sun and M. Wang, “Radiometric calibration of the VIIRS reflective solar bands with robust 
characterizations and hybrid calibration coefficients,” Appl. Opt. (Submitted). 

– J. Sun and M. Wang, “On-orbit calibration of Visible Infrared Imaging Radiometer Suite reflective solar bands 
and its challengers using a solar diffuser,” Appl. Opt., 54, 7210-7223, 2015. 

– J. Sun and M. Wang, “On-orbit characterization of the VIIRS solar diffuser and solar diffuser screen,” Appl. 
Opt., 54, 236-252, 2015. 

– J. Sun and M. Wang, “Visible Infrared Imaging Radiometer Suite solar diffuser calibration and its challenges 
using solar diffuser stability monitor,” Appl. Opt., 53, 8571-8584, 2014. 

• RDR (Level-0) to SDR (Level-1B) data processing (needed for quick data reprocessing): 
– Sun, J., M. Wang, L. Tan, and L. Jiang, “An efficient approach for VIIRS RDR to SDR data processing,” IEEE 

Geosci. Remote Sens. Lett., 11, 2037–2041, 2014.  
– L. Tan, M. Wang, J. Sun, and L. Jiang, “VIIRS RDR to SDR Data Processing for Ocean Color EDR,” Proc. 

SPIE 9261, Ocean Remote Sensing and Monitoring from Space, October 13-16, 2014. 



Two Data Streams for VIIRS Ocean Color EDR 

To meet requirements from All users (operational, research, modeling, etc.), 
we plan to produce VIIRS ocean color products in two data streams: 

• Near-Real-Time (NRT) Ocean Color Data Processing (12-24 hours):  
– Quick turn around with ~12-24 hours latency (operational) 
– Using standard IDPS SDR data 
– Ancillary data using the Global Forecast System (GFS) model  
– Data may not be completed due to various issues (SDR missing, computer, etc.) 
– Data will be processed in NOAA CoastWatch and OSPO 

• Science Quality Ocean Color Data Processing (One-two weeks delay):  
– About one-two weeks delay 
– Reprocessed mission-long ocean color data and continue-forward data stream 
– Using improved SDR (based on IDPS SDR data) 
– Science quality (assimilated) NCEP ancillary data 
– Complete global coverage  
– May expand to more experimental products & test with improved algorithms 
– Ocean color EDR will be reprocessed (mission-long) about every two-three 

years (or as needed, e.g., short-term data reprocessing, error fixing, etc.) 
– Data will be processed in NOAA/STAR and transferred to CoastWatch for 

distributions 



Generated using MSL12 for VIIRS ocean color data processing 

VIIRS Climatology Chlorophyll-a Image 
(April 2012 to October 2014) 
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Log scale: 0.01 to 64 mg/m3 

Wang, M., X. Liu, L. Tan, L. Jiang, S. Son, W. Shi, K. Rausch, and K. Voss, “Impacts of VIIRS SDR performance 
on ocean color products,” J. Geophys. Res. Atmos., 118, 10,347–10,360, 2013. 
http://dx.doi.org/10.1002/jgrd.50793   

http://dx.doi.org/10.1002/jgrd.50793


Generated using MSL12 for VIIRS ocean color data processing 

VIIRS Climatology Kd(490) Image 
(March 2012 to February 2015) 
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Log scale: 0.01 to 2 m−1 

Wang, M., S. Son, and L. W. Harding Jr., “Retrieval of diffuse attenuation coefficient in the Chesapeake Bay and 
turbid ocean regions for satellite ocean color applications,” J. Geophys. Res., 114, C10011, 2009. 
http://dx.doi.org/10.1002/2009JC005286   

http://dx.doi.org/10.1002/2009JC005286


Generated using MSL12 for VIIRS ocean color data processing 

VIIRS Climatology Kd(PAR) Image 
(March 2012 to February 2015) 
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Log scale: 0.01 to 2 m−1 

Son, S. and M. Wang, “Diffuse attenuation coefficient of the photosynthetically available radiation Kd(PAR) for 
global open ocean and coastal waters,” Remote Sens. Environ., 159, 250–258, 2015. 
http://dx.doi.org/10.1016/j.rse.2014.12.011    

http://dx.doi.org/10.1016/j.rse.2014.12.011


Kd(490): Log scale: 0.01 to 2 m−1 

Chl-a: Log scale: 0.01 to 64 mg m−3 

VIIRS Chl-a and Kd(490) Images in Mediterranean Sea 
(October 2014 to January 2015) 

NOAA CoastWatch has been providing VIIRS OC data to EUMETSAT 



Global Oligotrophic Water OC Product Time Series 

Red: VIIRS OC-SDR Green: MODIS-Aqua (NASA) Black: VIIRS IDPS-SDR 
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Relative flat 

OC-SDR: Generated by the OC Team with OC calibration approach 
IDPS-SDR: From operational IDPS-generated SDR 

Reprocessed both mission-long SDR data 
using the same new MSL12 



Global Deep Water (> 1km depth) OC Product Time Series 
C

hl
-a

 
nL

w
(4

10
) 

nL
w
(4

43
) 

nL
w
(4

86
) 

nL
w
(5

51
) 

nL
w
(6

71
) 

Red: VIIRS OC-SDR Green: MODIS-Aqua (NASA) Black: VIIRS IDPS-SDR 



Hawaii 
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Red: VIIRS OC-SDR Green: MODIS-Aqua (NASA) Black: VIIRS IDPS-SDR 



SPG 
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Red: VIIRS OC-SDR Green: MODIS-Aqua (NASA) Black: VIIRS IDPS-SDR 



VIIRS Ocean Color EDR Monitoring Sites 

1. MOBY Site; 2. South Pacific Gyre; 3. Chesapeake Bay; 4. US East Coast; 5. AERONET-OC CSI 
Site; 6. AERONET-OC LISCO Site; 7. AERONET-OC USC Site.  

Website: 
 http://www.star.nesdis.noaa.gov/sod/mecb/color/ 



Matchup comparison 
of 

MOBY In Situ 
(with VIIRS MSL12) 

We thank MOBY team (PI: Ken Voss) for in situ MOBY radiance 
data. 



Menghua Wang, NOAA/NESDIS/STAR 

Comparison of NOAA VIIRS 
ocean color products with 
Marine Optical Buoy 
(MOBY) in situ data. 
 
Note:  
Vicarious calibration gains 
applied since May 2012.  
 
Vicarious gains were derived 
using MOBY in situ data. 
 
MOBY in situ optics data have 
been providing critical data set 
in support of VIIRS calibration 
and validation activities, 
including VIIRS Level-1B 
(SDR) data monitoring for 
sensor on-orbit calibration.  

Bad calibration 

MOBY 



MOBY Matchup 
with 

VIIRS Current Data 
Processing 

(2012-01-01 ~ 2014-05-
31) 

Q1+Q2,  ±3hr 

MOBY 

Use IDPS-SDR 
with Old MSL12 



MOBY Matchup 
with 

VIIRS New EDR 
Processing 
(BMW-hdf) 

(2012-01-01 ~ 2014-05-
31) 

Q1+Q2,  ±3hr 

MOBY 

Use IDPS-SDR 
with  

New MSL12 



MOBY Matchup 
with 

VIIRS OC-SDR/EDR 
Processing 

(BMW-netCDF4) 

(2012-01-01 ~ 2014-05-
31) 

Q1+Q2,  ±3hr 

MOBY 

Use OC-SDR 
with  

New MSL12 



Statistics of VIIRS MSL12 vs. In-Situ (MOBY) 

Current Data Processing 
 

(2012-01-01 ~ 2014-05-31) 

New EDR Processing 
(BMW-hdf) 

(2012-01-01 ~ 2014-05-31) 

OC-SDR/EDR Processing 
(BMW-netCDF4) 

(2012-01-01 ~ 2014-05-31) 

AVG MED STD No AVG MED STD No AVG MED STD No 

nLw(410) 1.0426 1.0329 0.126 304 1.0110 1.0065 0.099 287 1.0055 1.0002 0.099 326 

nLw(443) 1.0679 0.9904 0.294 329 1.0436 1.0107 0.210 299 1.0042 1.0009 0.093 326 

nLw(486) 1.0642 0.9743 0.329 329 1.0472 1.0071 0.225 299 1.0021 0.9992 0.086 326 

nLw(551) 1.2029 0.9225 0.897 329 1.1376 1.0077 0.600 299 1.0025 0.9947 0.134 326 

nLw(671) 1.9579 1.1263 2.796 340 1.5479 1.1000 2.599 315 1.1006 1.0588 0.525 341 

Chl-a 1.1372 0.9488 0.781 329 1.1293 1.0333 0.501 299 0.9980 0.9852 0.161 326 

Kd(490) 1.0867 0.9846 0.435 329 1.0698 1.0214 0.281 299 0.9769 0.9769 0.101 506 

MOBY 



Statistics of VIIRS MSL12  vs.  In-Situ (MOBY) 

Current Data Processing 
 

(2012-02-28 ~ 2014-05-31) 

New EDR Processing 
(BMW_hdf) 

(2012-02-28 ~ 2014-05-31) 

OC-SDR/EDR Processing 
(BMW_nc4) 

(2012-02-28 ~ 2014-05-31) 

AVG MED STD No AVG MED STD No AVG MED STD No 

nLw(410) 1.0351 1.0173 0.123 282 1.0180 1.0085 0.108 282 1.0003 0.9961 0.101 282 

nLw(443) 0.9817 0.9672 0.114 282 1.0149 1.0066 0.107 282 1.0025 0.9982 0.096 282 

nLw(486) 0.9671 0.9557 0.102 282 1.0140 1.0024 0.098 282 1.0038 0.9994 0.089 282 

nLw(551) 0.9311 0.9069 0.198 282 1.0353 1.0012 0.164 282 1.0004 0.9898 0.140 282 

nLw(671) 1.2011 1.0889 0.596 281 1.1558 1.1222 0.525 281 1.1241 1.1111 0.530 281 

Chl-a 0.8956 0.9034 0.279 282 1.0439 1.0298 0.204 282 0.9966 0.9875 0.165 282 

MOBY 

“same STRAYLIGHT_FLAG (from OC-SDR/EDR processing) applied..” 
& “same Geolocation information (since 2012-02-28)” 

All Same Data 



Matchup comparison 
of 

Aeronet-OC In Situ 
(with VIIRS MSL12) 

AERONET-OC data were obtained at: 
http://aeronet.gsfc.nasa.gov/new_web/ocean_color.html  
We thank AERONET-OC PIs for contributing useful ocean color radiance data.  

Zibordi et al., “AERONET-OC: A network for the validation of the ocean color primary products,” J. Atmos. 
Oceanic Technol., 26, 1634–1651, 2009. http://dx.doi.org/10.1175/2009JTECHO654.1 

http://http:/aeronet.gsfc.nasa.gov/new_web/ocean_color.html
http://dx.doi.org/10.1175/2009JTECHO654.1


Aeronet-OC CSI 
with 

VIIRS New EDR 
Processing 
(BMW-hdf) 

CSI 
(2012-01-01 ~ 2014-05-

31) 

Use IDPS-SDR 
with  

New MSL12 



Aeronet-OC CSI 
with 

VIIRS OC-SDR/EDR 
Processing 

(BMW-netCDF4) 

CSI 
(2012-01-01 ~ 2014-05-

31) 

Use OC-SDR 
with  

New MSL12 



Statistics of VIIRS MSL12  vs.  Aeronet-OC 

Current Data Processing 
 

(2012-01-01 ~ 2014-12-31) 

New EDR Processing 
(BMW-hdf) 

(2012-01-01 ~ 2014-05-31) 

OC-SDR/EDR Processing 
(BMW-netCDF4) 

(2012-01-01 ~ 2014-05-31) 

AVG MED STD No AVG MED STD No AVG MED STD No 

nLw(410) 1.6340 1.2724 1.361 126 1.1173 0.9357 0.738 104 1.1022 0.8894 1.073 109 

nLw(443) 1.6317 1.0883 1.679 142 1.3538 0.9909 1.217 118 1.0412 0.9471 0.561 121 

nLw(486) 1.4266 1.0330 1.328 148 1.1654 1.0037 0.707 123 0.9933 0.9416 0.296 126 

nLw(551) 1.1939 0.9796 0.675 149 1.0936 1.0115 0.400 123 1.0170 0.9790 0.250 126 

nLw(671) 1.5453 1.1529 1.133 149 1.2913 1.1520 0.645 123 1.2469 1.1514 0.553 126 

nLw_All 1.4802 1.0773 1.278 714 1.2058 1.0241 0.787 591 1.0798 0.9831 0.608 608 

CSI 



“same STRAYLIGHT_FLAG (from OC-SDR/EDR processing) applied..” 

Statistics of VIIRS MSL12  vs.  Aeronet-OC 

Current Data Processing 
 

(2012-01-01 ~ 2014-05-31) 

New EDR Processing 
(BMW-hdf) 

(2012-01-01 ~ 2014-05-31) 

OC-SDR/EDR Processing 
(BMW-netCDF4) 

(2012-01-01 ~ 2014-05-31) 

AVG MED STD No AVG MED STD No AVG MED STD No 

nLw(410) 1.4653 1.2082 0.925 94 1.1958 0.9449 0.792 94 1.0124 0.8979 0.747 94 

nLw(443) 1.5460 1.0108 1.874 110 1.5347 1.0089 1.602 110 1.0839 0.9533 0.562 110 

nLw(486) 1.1970 0.9556 0.910 116 1.2287 1.0438 0.762 116 1.0120 0.9444 0.294 116 

nLw(551) 1.1044 0.9523 0.497 116 1.1368 1.0239 0.422 116 1.0299 0.9838 0.250 116 

nLw(671) 1.3809 1.1529 0.771 116 1.3635 1.1767 0.713 116 1.2646 1.1591 0.565 116 

nLw_All 1.3314 1.0393 1.104 552 1.2931 1.0451 0.948 552 1.0832 0.9951 0.514 552 

CSI All Same Data 



USC 
(2012-01-01 ~ 2014-05-

31) 

Aeronet-OC USC 
with 

VIIRS OC-SDR/EDR 
Processing 

(BMW-netCDF4) 

Use OC-SDR 
with  

New MSL12 



Statistics of VIIRS MSL12  vs.  Aeronet-OC 

Current Data Processing 
 

(2012-01-01 ~ 2014-12-31) 

New EDR Processing 
(BMW-hdf) 

(2012-01-01 ~ 2014-05-31) 

OC-SDR/EDR Processing 
(BMW-netCDF4) 

(2012-01-01 ~ 2014-05-31) 

AVG MED STD No AVG MED STD No AVG MED STD No 

nLw(410) 0.8442 0.7756 0.668 171 0.6619 0.6484 0.322 197 0.6413 0.6264 0.319 187 

nLw(443) 0.8200 0.7413 0.645 172 0.7681 0.7489 0.293 208 0.7066 0.7213 0.299 208 

nLw(486) 0.8532 0.8018 0.556 174 0.8366 0.8346 0.194 214 0.8000 0.8106 0.202 217 

nLw(551) 0.8026 0.7759 0.179 173 0.8597 0.8476 0.153 214 0.8195 0.8083 0.146 217 

nLw(671) 0.6621 0.5354 0.772 153 0.6243 0.5642 0.387 190 0.6033 0.5275 0.390 196 

nLw_All 0.800 0.7563 0.597 843 0.7544 0.7665 0.294 102
3 0.7186 0.7384 0.293 102

5 

USC 



Conclusions/Path Forward (1) 
 With improved SDR (calibration) and EDR (processing algorithms), VIIRS ocean color 

products are now comparable to or better than those from MODIS-Aqua.   
 We have completed mission-long OC data reprocessing using IDPS-SDR with new MSL12. 
 We have started VIIRS mission-long science quality ocean color data reprocessing (including 

SDR and EDR), and will finish that in late 2015, & the data stream will go forward. Two data 
streams will be produced: near-real-time and science quality ocean color data. 

 Calibration from both solar and lunar is necessary. We need lunar model data! 
• VIIRS ocean color products have been improved after the implementation of some important 

updates, new algorithms, and with vicarious calibrations. 
• In general, VIIRS normalize water-leaving radiance spectra show reasonable agreements with 

in situ measurements at MOBY, AERONET-OC sites, and various other ocean regions. 
• The new NIR ocean reflectance correction algorithm (BMW) improves ocean color data over 

coastal and inland waters. The destriping algorithm significantly improves VIIRS-derived ocean 
color imageries. 

• New Kd(PAR) product has been developed and routinely produced to meet users requirements. 
• NOAA dedicated Cal/Val cruise in Nov. 2014, and plan to have it in late 2015.  The report for the 

2014 Cal/Val cruise has been completed. 
• There will be many applications using VIIRS ocean color products. 
• We have developed VIIRS instrument calibration capability, and with new calibration LUTs, 

VIIRS ocean color products are significantly improved.  
• Our evaluation results show that VIIRS-SNPP is capable of providing high-quality global ocean 

color products in support of science research and operational applications. 
• We have been actively working with other current and future ocean color sensors, e.g., MODIS-

Aqua, Korean GOCI, EUMETSAT for Sentinel-3 (launch late 2015), JAXA GCOM-C (launch 
early 2017), and VIIRS on J1 (launch 2017). 



• Complete VIIRS mission-long ocean color data reprocessing (science quality, 
i.e., improved SDR, algorithms, and science quality ancillary data). 

• VIIRS reprocessed data stream will go forward (about one-two weeks delay). 
VIIRS science quality data will be distributed through CoastWatch and other 
means (e.g., NODC effort). 

• Cal/Val team will finish the 2014 VIIRS dedicated cruise report and in situ data 
analyses (e.g., improve in situ data quality). 

• More in situ data are needed for validation and improvement of VIIRS ocean 
color products.  

• In situ data quality (instrument calibration, measurement protocols, data 
processing methodology, etc.)  

• Dedicated VIIRS ocean color Cal/Val cruise in December 2015, and establishing 
annual Cal/Val cruises. 

• Continue work on sensor on-orbit calibration (solar and lunar), algorithms 
improvements, etc. 

• We have been working on J1 instrument. Need more efforts for J1 VIIRS pre-
launch data analyses as J1 close to launch (access to J1 sensor data). 

• Algorithms improvements for both open oceans and coastal/inland waters. In 
particular, significant efforts are needed for coastal/inland waters. 
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LISCO 
(2012-01-01 ~ 2014-05-

31) 

Aeronet-OC LISCO 
with 

VIIRS OC-SDR/EDR 
Processing 

(BMW-netCDF4) 

Use OC-SDR 
with  

New MSL12 



Current Data Processing 
 

(2012-01-01 ~ 2014-12-31) 

New EDR Processing 
(BMW-hdf) 

(2012-01-01 ~ 2014-05-31) 

OC-SDR/EDR Processing 
(BMW-netCDF4) 

(2012-01-01 ~ 2014-05-31) 

AVG MED STD No AVG MED STD No AVG MED STD No 

nLw(410) 1.8557 1.0733 1.885 51 1.3582 0.7842 1.689 40 1.2345 0.5524 1.765 42 

nLw(443) 1.3563 0.7418 1.506 73 1.0520 0.5899 1.258 100 0.5707 0.4082 0.610 99 

nLw(486) 0.8040 0.5911 0.598 99 0.7524 0.6112 0.552 134 0.5982 0.5679 0.326 133 

nLw(551) 0.8465 0.7841 0.307 100 0.8491 0.7632 0.349 140 0.7765 0.7425 0.285 138 

nLw(671) 0.8315 0.7698 0.432 97 0.8072 0.7591 0.404 130 0.7469 0.7606 0.291 126 

nLw_All 1.0442 0.7418 1.046 420 0.8900 0.7167 0.816 544 0.7234 0.6618 0.634 538 

LISCO 

Statistics of VIIRS MSL12  vs.  Aeronet-OC 
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