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We have no progress to report!



NASA Ocean Biology Processing Group

calibration, validation, algorithm development, processing, and distribution

Missions - Data - Documents - Analyses - People Forum - Services- Links

Data Access

Level 1 and 2 Browser

Visually search the ocean color
data archive. Directly download or
order data from a single file to an
entire mission. Data from the
Aquarius mission is also available.

Level 3 Browser

Browse the entire global ocean
color, sea surface temperature
and sea surface salinity data sets
for many parameters and time
periods and download PNG images
or digital data in HDF format.

Data Archive

Access to the complete data
archive. Retrieval of data in bulk
is possible.

Ocean Productivity
Ocean Net Primary Productivity
data products derived from
MODIS and/or SeaWiFS data

available from Oregon State
University.
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Support Services

SeaDAS

A comprehensive image analysis
package for the processing,
display, analysis, and quality
control of ocean color data.

SeaBASS

An archive of in situ
oceanographic and atmospheric
data for use in algorithm
development and satellite data
product validation.

Registration for support services:

© Data access and Subscriptions
© Forgotten password
© Emall change

Near Real-Time (NRT) Services:

O NRT Data Subscriptions
Subscriptions allow users to
specify regions for NRT data to
be continually staged on our
FTP server for downioad.

Global Processing & Distribution
* VIIRS/NPP

e MODIS/Aqua
« MODIS/Terra
o« SeaWiFS

« CZCS

(USA)

« MERIS
« OCTS

(Europe)
(Japan)

Regional Missions Supported
e GOCI (Korea)
« HICO (USA)

derived from the ocean color data collected
by orbiting radiometers. The above
pseudo-color image represents chlorophyill
concentration around South Africa. If one
computes the reflectance of the ocean at
different wavelengths measured by the
radiometer, one can form a multiband
composite that reveals differences in
phytoplankton community structure which
are not apparent just from the chlorophyll
concentration.

An easy-to-use, Web-based Tnb ! o

interface for the visualization and
analysis of Earth Science data
provided by the GES DISC DAAC.

MEaSURESs Ocean Color Project

OCM-1/2 (India)
MOS (Germany)

© Ocean Color Forum
© Ocean Color Malling List °
© Ocean Color Data Processing

This project creates a variety of

established and new ocean color
products for evaluation as
candidates to become Earth
Science Data Records.

© Satellite Overflight Predictions

© Data subscription status

© L1/12 browser order status

© Locate Anclllary Files

© File Search Utility

Search for satellite and

Image Gallery ancillary data archived by the

NOTE: ABScaWIFS Images presented here are fo research snd ocean color data production

educational use oaly. All commercial use of ScaWIFS dats must system.

be cosrdinated with GeoEye

Ocean Color Distribution Statistics

http://oceancolor.gsfc.nasa.gov/



Chl, Difference (mg m™)

we want to produce high quality data records of sufficient length,
consistency, and continuity to support climate and ecosystem research

Following
Berenfeld et al. 2006
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Common Processing Approach

I
ancillary data H '
sensor-specific tables:

SeaWiFS L1A observed Rayleigh, aerosol, etc.
MODISAL1B radiances l 1 -
MODIST L1B
OCTS L1A Multi-Sensor
I(\)A(S)SILLlli Level-1 to Level-2
. (common algorithms)
MERIS L1B I T i
_ . In situ water-leaving

OCM-1L1B || water-leaving : predicted radiances (MOBY)
\?I?yéleiiI/BLlB reflectances & | absensor

- - - I radiances
T derived prods | i

HICO-L1B LevEl? Gaere L N vic.arious calibration
l gain factors
Level-3 Global
/ Product / Level-2 to Level-3




Generate SGLI-specific Aerosol & Rayleigh Tables
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 NASA using 80 weakly absorbing aerosol models based on bi-modal
size distributions that vary by modal fraction and relative humidity

* |ook-up tables (aerosol and Rayleigh) will be generated for SGLI
band-passes using Ahmad-Fraser vector radiative transfer code

 need SGLI spectral response functions
Ahmad, Z., B.A. Franz, C.R. McClain, E.J. Kwiatkowska, J. Werdell, E.P. Shettle, and B.N. Holben (2010).

New aerosol models for the retrieval of aerosol optical thickness and normalized water-leaving radiances
from the SeaWiFS and MODIS sensors over coastal regions and Open Oceans, Appl. Opt., 49(29).



Research & Development Plan

1. implement L1 to L3 processing support for SGLI in our multi-sensor
ocean color processing software



Current NASA OC Products Relevant to SGLI

Level-2 OC Product Algorithm Reference
1. R,(A)
. Angstrom Ahmad et al. 2010, Gordon and Wang 1994.
3. AOT
4. Chlorophyll a
5. K4(490)

IOPs (GIOP)

11. IOPs (GSM) Maritorena et al. 2002




SeaDAS: free open-source multi-sensor
processing, image display, and analysis tool

General Description

The SeaWiFS Data Analysis System (SeaDAS) is a Features
comprehensive image analysis package for the processing, Requirements
display, analysis, and quality control of ocean color data. Download
The latest version (SeaDAS 7) is the result of a collaboration

with the developers of ESA's BEAM software package. The

core visualization package for SeaDAS 7 is based on the

BEAM framework, with extensions that provide the

functionality provided by previous versions of SeaDAS..

Supported Missions User Support Other

MODIS
SeaWiFS
CZCSs
VIIRS
HICO
Aquarius

MERIS SeaDAS FAQ SeaDAS Visualization Source Code
OCTS Online Help Processing Binaries and Source Code
OCM Ocean Color Web SeaDAS version 6.4

OCM-2 Ocean Color Forum MODISL1DB 1.8

OSMI Ocean Mailing Lists

MOS

o 0 00 0 O

http://seadas.gsfc.nasa.gov/



SeaDAS Product Generation

many additional products + alternate correction algorithms

« Atmospheric Correction Options

alternate band pairs

aerosol model suites

model selection methods
turbid-water corrections
absorbing gases (e.g., NO2)
ancillary data sources

flag & mask thresholds

 |ntermediate Products

aerosol and Rayleigh radiances
derived transmittances
polarization state

glint and whitecap radiances
co-located ancillary inputs

etc.

 Additional Derived Products

alternate C, algorithms
regionally-tuned coefficients
Zeu, KPAR, spectral Kd
water classification

inherent optical properties
* a, bb, adg, aph, bbp
 full suite of published models
» generic IOP model

etc.

« Community Algorithm Development

full source distribution with build
environment and user support



Alternative Chlorophyll Algorithm OCI

more robust in glint retrieval in presence of Sun glint

Flags off

Chlg,

Flags off

Hu, C., Z. Lee, and B. Franz (2012), Chlorophyll a algorithms for oligotrophic ocean
novel approach based on three-band reflectance difference, J. Geophys. Res., 117.
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Research & Development Plan

Implement L1 to L3 processing support for SGLI in our multi-sensor
ocean color processing software

Implement processing, display, and analysis support for SGLI in
SeaDAS



SeaBASS In Situ Validation Tool

Search Type:

The validation search allows visitors to search for match-ups between water measurements and coincident satellite
products. Water leaving values are calculated by SeaBASS staff using select data files that were submitted to SeaBASS.

Support Services

SeaDAS

A comprehensive image analysis

package for the processing,
display, analysis, and quality
control of ocean color data.

SeaBASS

An archive of in situ
oceanographic and atmospheric
data for use in algorithm
development and satellite data
product validation.

Registration for support services:

C Data access and Subscriptions
© Forgotten password

© Email change

O SeaWIFS Access Authorization

Near Real-Time (NRT) Services:

C NRT Data Subscriptions
Subscriptions allow users to
specify regions for NRT data to
be continually staged on our
FTP server for download.

Information Servi

O Ocean Color Forum
© Ocean Color Mailing List
C Ocean Color Data Processing

For more information on how match-ups were performed, refer to:

S.W. Bailey and P.). Werdell, "A multi-sensor approach for the on-orbit|
Rem. Sens. Environ. 102, 12-23 (2006).

Compare:
| MODIS Aqua : | vs. In situ

= | MODIS Aqua : | VvS. | MODIS Terra + |

Water Depth:
I

Minimum: 0.0 Maximum: | 10000

Exclusion Criteria:
Minimum Valid satellite pixels (in %):
Maximum Solar Zenith Angle:
Maximum Satellite Zenith Angle:
Maximum Time Difference between satellite and in situ (in hours):
Maximum Coefficient of Variation of satellite pixels:
Maximum difference between measured and modeled Irradiance (in %
Maximum Windspeed:

Satellite Version(s):
aqua: | operational >

terra: | operational

Other Services: Products:
a adg 2ot aph bbp Chl a
Satellite Overflight Predictions
Kd 3 C OC Rrs
Data subscription status ear . °
Zeu () Zsd

L1/L2 browser order status
File Search Utility

Search for satellite and
ancillary data archived by the
ocean color data production
system.

Data Sources:

SeaBASS Only @ All* ) AERONET-OC Only*
*MOBY and AERONET results are preliminary
Deta acquired from the Aeroscl Robotic Network - Ocean Color (AERONET-0C) wed site.
details. Adotional data usage polices apply.

MOBY Only*

chior_a

+ | Download Stats/Piots | | Generate CSV

Statistics Data

Product Fit | Best Fit Abs %
lﬂ "m

chior_a | 0.03340, 29.04500

MOOIS Aqus [mg m”]

¢ statistical zalev ations sesec o

0.00781, 55.23780 631

leg1C

1.01529 0.06471 0.86487 0.86773 32.88839 0.27831

The linear regression algorithm has been changed to reduced major axis.

chior,

Frequency Distribution®
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http://seabass.gsfc.nasa.gov/




Research & Development Plan

Implement L1 to L3 processing support for SGLI in our multi-sensor
ocean color processing software

Implement processing, display, and analysis support for SGLI in
SeaDAS

Implement support for SGLI into our automated in situ validation
system for ocean color (SeaBASS & AeroNET-OC)



Research & Development Plan

Implement L1 to L3 processing support for SGLI in our multi-sensor
ocean color processing software

Implement processing, display, and analysis support for SGLI in
SeaDAS

Implement support for SGLI into our automated in situ validation
system for ocean color (SeaBASS & AeroNET-OC)

develop tools for timeseries comparison of SGLI standard products
and SGLI products processed with NASA standard algorithms, and
coincident products from MODIS and/or VIIRS and/or OLCI



Radiometric Consistency of MODISA & SeaWIFS
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MODISA & SeaWIFS Water-Leaving Reflectance

zonal analysis over duration of mission overlap

MODISA(AT51) & SeaWiFS(ST74) 4-Day Rrs for PacN35
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Radiometric (in)Consistency of MERIS & SeaWIFS

Deep-Water
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Radiometric Consistency of MERIS & SeaWIFS

Deep-Water
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SGLI Data Reguirements

e Prelaunch
— relative spectral response functions
— sample Level-1 data
— sample Level-2 data
— sample Level-3 data

« Postlaunch
— global, full mission Level-1(A?) at 1-km resolution
— global, full mission Level-3



Anticipated Benefits

SeaDAS support will provide the international science community
with a familiar tool to readily access and exploit the capabilities of
SGLI for earth system science and applications

freely-distributed open-source processing software will facilitate
community-based application development to maximize the value &
iImpact of SGLI

comparative analyses of SGLI time-series relative to other sensors
using common algorithms can identify instrument calibration issues

comparative performance assessment of SGLI processed with
different algorithms helps to advance the state of the art



Final Thought

Fundamentally, we wish to

share lessons learned from NASA ocean color experience
to contribute to the value and success of the SGLI mission.






Inherent Optical Properties

CDOM & detritus Phytoplankton . Particle Backscatter

a,,(443) a,(443) byp(443)

0.1 0.5 0.001 0.005

0.02 0.1 05 ).001 0.002 0.005 0.01 0.02 0.05 0.1

0.001 0.005 0.02

Werdell, P.J., B.A. Franz, S.W. Bailey, G.C. Feldman and 15 co-authors (2013). Generalized ocean
color inversion model for retrieving marine inherent optical properties, Applied Optics 52, 2019-2037.



Global Trophic Subsets

Oligotrophic (Chlorophyll < 0.1)




OCI Chlorophyll Algorithm

Line height algorithm for chlorophyll < 0.25 mg m-3, merged with OC3/0OC4 max
band ratio algorithm for chlorophyll > 0.3 mg m3.
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Hu, C., Z. Lee, and B. Franz (2012), Chlorophyll a algorithms for oligotrophic
oceans: A novel approach based on three-band reflectance difference, J.
Geophys. Res., 117, C01011, doi:10.1029/2011JC007395.



MODIS/Aqua, March4, 2003, 21:10 GMT
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MODIS/Aqua, March4, 2003, 21:10 GMT
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