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erging Science (R&D to Users!) @
ivities in STAR's —
raphy and Climatology Division

Paul M. DiGiacomo, Ph.D.
Chief, SOCD & CoastWatch/OceanWatch Program Manager

Veronica P. Lance, Ph.D.
CoastWatch/OceanWatch Program Scientist

With contributions from SOCD science teams, including: Eric
Bayler, Paul Chang, Mark Eakin, Sinead Farrell, Sasha Ignatov,

Eric Leuliette, Eileen Maturi, Frank Monaldo, Menghua Wang,
Guangming Zhang

OAR/CPO and STAR/JPSS Technical Interchange Meeting:
Using JPSS Products for Earth System Data Assimilation
Monday, 30 January, 2017, NCWCP College Park, MD
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aking Science Matter

Environmental Intelligence

Observations = Monitoring === Assessment == Modeling === Tools& Services

NOAA’s long-term goals

1. Climate Adaptation and Mitigation
2. Weather-Ready Nation

3. Healthy Oceans
4

. Resilient Coastal Communities and
Economies
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NOAA/NESDIS
r Satellite Applications & Research

(STAR)

Delivers leadership for NESDIS research, development, validation and maintenance
of satellite derived products and applications from NOAA’s operational
geostationaryand polar-orbiting satellites and from non-NOAA research and
international satellites.

Develops new environmental applications, techniques and algorithms for
transformingraw satellite observations into scientifically meaningful, quality
assured and calibrated environmental measurements and products, and develops
the pre-operational computer codes to implement them.

Supports the calibration andvalidation ofall satellite sensors used in NOAA's satellite
operations,and develops methods and maintains systems for inter-calibrating
NOAA satellite data with other satellitesin the international constellation of
research and operational satellites.

Collaborates with other NESDIS and NOAA offices, universities, NASA and other U.S.
agencies, and with international organizationson exchange and evaluation of
operational and research satellite data and products.
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NOAA/NESDIS
tellite Applications & Research

(STAR)

\'J

T :l':

*Active engagement of users (science-based understanding of requirements)
*Facilitate end-to-end value chain for satellite observations (“translate” obs to info)
*Pursue measurement-based approach (mission-agnostic, ensure continuity for users)
*Generate data of highest possible quality (no short-cuts!)

*Provide satellite data products that are fit for purpose (new operational paradigm)
*Ensure user satellite data needs are met (existing as well as emerging/evolving)

*NB: the value of our (environmental data) products is zero until they are used to
improve societal outcomes (Jeff Adkins, NOAA social scientist).
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Mission Agnostic, Measurement-based approach
in support of users: Ensuring continuity & coverage

3 — Observations Observations only @Non-NOAA missions augment Non-NOAA missions
o 5 from NOAA available from NOAA missions: Gap Filler complement NQAA missiqn
E = missions Non-NOAA missions (Time, Space, Spectral et al.) Redundancy; Risk Reductio
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Division Organization and Branch Chiefs
SOCD Chief: Dr. Paul M. DiGiacomo

Ocean Sensors Branch

Chief: Dr. Alexander (Sasha)Ignatov

*Sea Surface Temp, Ocean
Winds, Ocean Optics & Water
Quality (e.g. Chesapeake Bay)

Marine Ecosystems & Climate Branch
Chief: Dr. Menghua Wang

» Ocean Color, Coral Reefs,
Sealce, Synthetic Aperture
Radar, Blended SST

Laboratory for Satellite Altimetry
Chief: Dr. Eric Leuliette (Acting)

» Sea Level, Bathymetry,
Waves, Sealce/Climate

NOAA Satellites and Information VVV
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Satellite Oceanography
atology Division (SOCD)

SOCD Science Teams By Parameters

* Sealce

» Sea Surface Height

» Sea Surface Roughness

» Sea Surface Salinity

» Sea Surface Temperature

» Ocean Color Radiometry

» Ocean Surface Vector Winds
» CoastWatch/OceanWatch

» Coral Reef Watch

» PolarWatch

Major Programs/Activities

* JPSS: Ocean Color& SST EDRs

* GOES-R: SST (& Ocean Dynamics)

* JASON Satellite Radar Altimeter Program

* NOAAGCOM Program Scientist

» Foreign Sensors: Winds, SAR, etc

» Marine OpticalBuoY (MOBY)

» Coast/Ocean/PolarWatch & Coral Reef Watch



Jason Satellite Radar Altimeter Program

24+ year CEOS global reference record of sea level

© OSTM/Jason?2 -
2008

' ~ 2001-Present

o ,?“@} TOPEX/Poseidon
="  1092-2006

Led by NOAA and its operational partner, EUMETSAT, in collaboration
with NASA, CNES, and soon ESA and the EC for Jason-CS in 2020.



Jason Applications & End Users

Laboratory for Satellite Altimetry
NOAA-NESDIS-STAR

High Wave Forecasting

Sea Level Anomaly—"0Ocean Weather”- Feb 3-13, 2014

1
-16 —14 -12 -10 -8 -6

Sea level (cm)

Global & Regional ElNino
Sea Level Rise Forecasting

urricane Intensity
Forecasting
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Real-Time S-NPP SST Products

ACSPO VIIRS L2P real-time product
* podaac.jpl.nasa.gov/dataset/VIIRS NPP-OSPO-L2P-v2.4
» data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:GHRSST-VIIRS _NPP-OSPO-L2P

ACSPO VIIRS L3U real-time product
* podaac.jpl.nasa.gov/dataset/\VVIIRS _NPP-OSPO-L3U-v2.4

» data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:GHRSST-VIIRS _NPP-OSPO-L3U

* Currentlyoperational: ACSPOVv2.40 (May 2015)

— Redesigned Single Scanner Error Statistics (uncertainty
estimates in each pixel)

— Destriped imagery (important for pattern recognition and
ocean dynamics analyses)

— NewACSPO L3U product generated

» ACSPO enhancements underway: geo-capable
(Himawari-8, GOES-R) (2.41); Improved imagery
(2.50); Pattern analyses (2.60); Explore new bands
in SST retrievals; Improve/Add L3 products

 Initial reprocessing Mar 2012 — Dec 2015 with
ACSPO 2.40doneat UW (Gumley et al.)

18 May 2016 S-NPP VIIRS SST RAN1 5



AVHRR Reanalysis v1 (2002-pr)

Ignatov et al., Remote Sens., 2016

Global Bias with respect in situ SSTs

-
o

L 1
Night Time, ACSPO R2.40, AYHRR GAC, outlier retained
METOPA NOAAT7  NOAATS  NOAATS  NOAATE

, Debias_V - (Drifter+TM)

Mean

2002 2004 2006 2008 2010 2012 2014
Year

2016

1.0 | Night Time, PathFinder V5.2, AVHRR GAC, outlier retained
NOAA1E NOAA1S  NOAATS

Median, PathFinder - (Drifter+TM)

2002 2004 2006 2008 2010 2012 2014

2016

13+ years of AVHRR data (2002-
pr) reprocessed from 7 satellites
using NOAA ACSPO system

Delivered to STAR geo-polar
blended SST team for use by
NOAA Coral Reef Watch

Productis more accurate and
uniform than the widely used
Pathfinder SST dataset

Work is underway to archive with
JPLPO.DAACand NCEI

living planet symposium 2016 9- 13 May 2016 | Congress Centre | Prague | Czech Republic
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- 5-km Global Blended SST Analysis

e Produced daily
5 from operational
Polar and Geo-
SST data.

e Product benefits
from available
non-NOAA SST
data, especially

B T orotherbasing

0 5 10 15 20 25 30
SST/°C

http://www.0spo.noaa.gov/Products/ocean/sst/contour/index.html
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http://www.ospo.noaa.gov/Products/ocean/sst/contour/index.html
http://www.ospo.noaa.gov/Products/ocean/sst/contour/index.html

High-Resolution SAR-Derived Wind Speed Products

Operational Radarsat-2 wind speed
2015-02-04 04:05UT

Googleearth

Pre-operational Sentinel-1A wind speed
2015-01-08 02:46 UT

100 mi
12




Satellite Ocean Surface Vector Winds

ASCAT Daily Coverage Example . .
'y -overage Examp e OSVW data supports wind and wave warning and

forecasting

ASCAT data from EUMETSAT operational at NOAA
SCATSCAT data from ISRO next up for implementation
NOAA P-3 used to fly a profiling scatterometer system
(IWRAP) for validation and improvement of satellite
algorithms in tropical (hurricanes) and extratropical
cyclone conditions

ASCAT 25KM NOAL Winds Aug 28 21:14 UTC 2012 ascendigl
o T 5 10 15 20 15 30 35 4D 45 50 knots

3D 45 EBD F5 80 105 120 136 150 19
B0

i Cand Ku-band
Four simultaneous beams @ A
30,35,40,50 Deg. Incidence /

ASTAT 25KM NOAE Winds tug 28 21:14 U
&n

Range Resolution:

T g
15,30,60& 120m yons
<
g ¥ ’
/, i

Goal: Provide the
best possible
product and
training to end
users

3 45 B0 75 80 105 120 135 150 185 1BO -1B5 -150 —135 -120-108 00 -75 —60 -4 -30 -15 ¢ 1§ a0
—80

NOAA Satellite Ocean Surface Winds Science Team
http://manati.star.nesdis.noaa.gov/
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NOAA/NESDIS/STAR Ocean Golor Team 1 12nd | S : o Wrvovaa 2012/01

Generated using NOAAMSL12 for VIIRS ocean color data processing

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

Satellite Sea-Surface Salinity Science Team
Current & Emerging Efforts

*Data
*SSS Level-2 /3 data records acquired for NASA’s Aquarius & ESA’s SMOS missions
* Data set developmentin support of applicationsand climatology
* Ocean color radiometry for coastal/estuarine areas

* Quality
*Online quality monitoring and assessment - automation, statistics, visualization:
Satellite Sea-Surface Salinity Quality Monitor (4SQM)
* NESDIS/Center for Satellite Applicationsand Research (STAR)
* NESDIS/National Oceanographic Data Center (NODC) / CICS

Monthly sea surface salinity derived from Aquarius Level-2 Products, JAN 2013

e Assimilation -  —
Working with users to incorporate SSS data sz g i
 National Weather Service (NWS): m_ﬁ"" i)
Real-Time Ocean Forecast System (RTOFS)

* NWS seasonal-interannual: M. . -
Global Ocean Data Assimilation System o
/ Coupled Forecast System (CFS)

60S A
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Wintertime Arctic sea ice thickness distributions spanning
six years (2009-2014)for (a) Central Arctic, and (b) the
Beaufort/ChukchiSeas, derived from the Operation
IceBridge Sea Ice Thickness product (IDCSI2). Mean and
modal sea ice thickness (m) over six years for regions (a) and
(b)is shownin (c). Reference: Richter-Menge and Farrell
(2013), updated 2014.
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Seaice in the Beaufort Sea, off the coast of Barrow,
AK. Photo credit: Sinead L. Farrell, NOAA/Univ.
Maryland

‘ﬁ_‘-‘
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Coral Reef Watch
5-km Satellite-Based Products

MOsA Coral Reef Watch Dally 5—km Blended Geo—Palar Mighttime Sea Surface Temperoture 17 Oct 2014

120 140 160 150 =160

WO&L Coral Resf Watch Daily 5—km Blended Gso—Falar Mighttims 55T Anamaly 17 Ost 2014

160 150 =160 =140 —122 —100 —EQ —50 —40 —20 i}
B : B : —— :
WOAL Coral Reef Watch Daily 5—km Geo—Polor Blended Might—0nly HotSpots 17 Ot 2014

100 120 140

180 —160 —1z0 —100

—140

180 —160 — 140 —1z0 —100

MOAA Coral Reef Watch Daily 5—km Gec—Polar Blended Might—0nly Degree Heoling Weeks 17 Oct 2014

i)

Daily 5—km Gec—Folar Blended Might—0Only Blsaching Alsrt Area 7d Max 17 Oct 2014

150 =160 =140 =120 —100 —BQ

Coral —
specific

—40

100 120 140 =160 120 —100 —EO

No Data No 8tress Watch Warning Alert Levell  Alert Level 2




OCEAN COLOR TooLSs FOR REEF MANAGERS

http://coralreefwatch.noaa.gov/satellite/research/oceancolor.php

NOAA Satellite and Information Service VVV '}
National Environmental Satellite, Data, and Information Service (NESDIS) coral Reef watcn

DOC > NOAA > NESDIS > STAR > CRW CRTF | CRCP | CREIOS | CoRIS

CRW Home

Product Overview

Near-Real-Time Data

Experimental Products

Research Activities

Ocean Color

Projections: OA/Bleachine

Ocean Acidification

Hydrodynamic Modeline

Paleoclimatoloc

';)'é r_‘:_’:es':fql_L't":jf‘ SST NOAA Coral Reef Watch and NOAA/NESDIS' Ocean Color Team are working closely with partners in the U.S. Coral Reef
CCF';DBTF;EHH Obs Task Force (USCRTF) Watershed Working Group (WWG) to develop pilot satellite ocean color products using data from

the Visible Infrared Imaging Radiometer Suite (VIIRS) aboard the Suomi National Polar-orbiting Partnership (S-NPP)

satellite operated by the NASA-NOAA Joint Polar Satellite System (JPSS).

Qutreach/Education

19
From Coral Reef Watch



Diatom fraction based on a,,(670)/a,,(440):
VIIRS Seasonal Climatology (2012-2016)

Spri (M) . Summer (JJA) _ Fall (SON)

— . 303'0’ . CI' T e

30— ————
UGU 30 77°W

77°W 76

Diatom Fraction I

S0
90

»  Lowest diatom fraction occurs in summer, a well known feature in this region.
«  Diatom-dominated spring bloom is most evident in coastal waters outside of the bay.

*  Strongest diatom domination in the lower bay during winter? G zheng and P. DiGiacomo,
2016 Ocean Optics I\/Izé)eting



Diatom fraction

Spatial trend In seasonal variability

2012 - 2016
2012 2013 2014 2015 Median

Upper bay
o
Y ‘:‘\bl

o
(N

o
o

Mid bay
o
~ 2]

o
P
T

Lower bay
o
2]

o
~

o
(N

2 4 6 8 10 12

1996 — 2000

ANOYVAs of seasonal differences in the magnitude of aj,y, (4) in the Bay.
ANOVAs were performed on the spectral average ay, (A) between 400
and 700 nm, (d}y)
Region n ANOVA of seasonal
gdiffgrences in (don)
[F \ Fur P

Upper Bay  fgring = 2; #summer = 36; 045\ 3.19 Q.64

Hean = 13

Mid-Bay Mgpring = 21; Agummer = 39, 592 | 3.10 0.0039
ngay = 28

Lower Bay  #spring = 18; Msummer = 34:\ 19.47/ 3.12  0.00000016
Ay = 25

[Magnuson et al., Estuar. Coast. Shelf Sci., 2004]

o  Seasonal variability of diatom fraction

increases from upper to lower bay.

. This trend is consistent with the

Increasing variability of chlorophyll-
specific a,, reported previously based on

field data. G. Zheng and P. DiGiacomo,

2016 Ocean Optics I\/Izeleting




NOAA Utilization of European
Ocean Color Data:
Way forward for Sentinel-3/OLCI

ESA’s MERIS data declared operational by

NOAA in Jan 2009 Chlorophyll-a/anomalies
were generated from MERIS amongst other
ocean color products, supporting NOS etal.
users. However, Envisatfailed in 2012.

STAR and othersin NESDIS are now actively

htt|o //coastwatch noaa.gov

working to facilitate acquisition of the follow-on “ STAR's efforts have resulted in the generation and

Sentinel-3 (OLCletal.) data to support NOAA
and otherU.S. userneeds.

flow of NOAA experimental and operational ocean

color products to the Coastwatch usercommunity.

Sentinel-3/0OLCI, like Envisat/MERIS, provides __
higher spatial resolution (300 m) than VIIRS,
useful for coastal/inland waters, and also has
additional spectralbands —and as suchis a vital
complementary capability.

STAR s supporting ESA/EUMETSAT as part of
the Sentinel-3 Validation Team (3 projects)

NOAA (STAR) has the responsibility for
distribution of Sentinel-3 datainthe U.S.

Experimental Lake Erie Harmful Algal Bloom Bulletin

\;e‘, Mational Centars for Coastal Ocean Science and Great Lakes Environmental Research Laboratory
3 23 lwgust 2013; Bulletin 15

7 Mic }' i
o alangs | | re. The

nime aroas of the bloom nedar Ma n;. ay mach 56 g/l Der
riay b smiall patehes | m frosm tho Bass ksl 1 ||r1

Shight eastward tra mn s forecasted for the nest few days. Winds taday =15 knots could possibly cause mixin
Lo winds (< blcnotsl ?xp‘ Cta cI aver the weskend which could causa the bloom ta |nt9nsuf§.- 11|asu|fa ?anclp oduce
patchy areas of scum.

gy, Sturnp, Temlinson

U Figure 2. Mowcast position of bloom for 23 Augu st 2013 using
GLEFS madeled currents to move the bloom from the 20 August
2013 Image.

of the bleom.


http://coastwatch.noaa.gov/

OAR/ARL.: Global Distribution of Marine Isoprene Emission

JAN Inputs: Chl-a, K;(490), PAR

==

Marine Isoprene Emissions (molecules/cm2/s) Marine Isoprene Emissions (molecules/cm2/s)
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Marine Isoprene Emissions (molecules/cm2/s) Marine Isoprene Emissions (molecules/cm2/s)
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ch/OceanWatch/PolarWatch

Nodes » User Resources »

Natiansl Ocoanic and NOAA CoastWatch « OceanWatch cestaten 8]
u ?::::f’:iﬁiimlnlmmtlnn Meed Help?

(301) 683-3235

PolarWatch

Satellite data products for managing and understanding our
oceans and coasts

jennifes Patterson

Field Observations New Tools

Subscribe to our mailing list

. Tell us how you use our data and products

Help us build better tools

NOAA Satellites and Information VVV

National Environmental Satellite, Data, and Information Service
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&= C' [} coastwatch.noaa.gov/cwn/cw_granule_selector.html

VIIRS granules for 08-25-2015 (Day of Year:237)

|:| Granule data has been identified for processing
Granule data is in processing ; % - ——

Mon Tus Wed Thu Fn at Sun D Granule data and Level-2 products have completed processing

4 4| August 2015

S0 B By fad

0 11 28 |13 114

17 118 18 [20) 21

24 26 (27) 28

31

Date: 2015-08-25 Time: 2052
Download Data:
True Color Image (PNG)
VIIRS L2 Ocean Color Data (CW NetCDF)
VIIRS Ocean Color Channel Data (CW
HDF
THREDDS access

L L L T O O

http://coastwatch.noaa.gov/cwn/cw_granule_selector.html
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~ Example of VIIRS OC Data Cart

-

Science Quality (forward processing) Near real-time

S-NPP VIIRS Granule Near real-time

Science
ID: 2016216181536B

S-NPP VIIRS Granule:

Date: 2016-08-03 Time: 1815
Download near real-time Data:

True Color Image (PNG)

VIIRS L2 Ocean Color Data (CW +
NetCDF) ol
VIIRS Ocean Color Channel Data

(CW HDF)

THREDDS access

Date: 2016-07-22 Time: T18:40:407
Download Science Quality Data:

VIIRS L2 Ocean Color Data (CW NetCDF)
View in THREDDS

4

Zoom to

Zoom to

Data Cart FTF List

ftem Data For batdlrdownload
1 VRSVCW.B2016216.181536.nc
2 W2016204184040 NPP_SCINIR_LZ.nc . =

B L2 wget_list.bxt

Clear Cart | * Removes all tems

27



NOAA/NESDIS Center for Satellite Applications and Research (STAR)
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Administrative
Services

IT Systems O&M

*General Purpose
*Science Processing

Joe Brust

NOAA Calibration
Center

Director
Harry Cikanek (acting)
Deputy Director
Mike Kalb
Admin Officer
TonyaYoung
Chief of Staff
Kristen Tronvig

STAR SeniorScientist
(vacant)

JointCenterfor Sat.
Data Assimilation
Sid Ahmed Boukabara

Ocean Data Assimilation
Scientist
Eric Bayler

Satellite Meteorology &
Climatology Division
Fuzhong Weng

Environ. Monitoring and
Climate Branch
Ivan Csiszar

Satellite Calibration &
Data Assimilation Branch
Changyong Cao (act)

Operational Products
Development Branch
Laurie Rokke

Satellite Oceanography
& Climatology Division
Paul DiGiacomo

Laboratory for Satellite
Altimetry
Laury Miller

Marine Ecosystems &
Climate Branch
Menghua Wang

Ocean Sensors
Branch
Sashalgnatov

Cooperative Research
Programs Division
Satya Kalluri

Regional & Mesoscale
Meteorology Branch
Don Hillger (act)

Advanced Satellite
Products Branch
Jeff Key

CREST

CIRA

CIMSS

Satellite Climate

Studies Branch

CICS

Ralph Ferraro




AguaWatch

L= ED "'1-'—: '-._.!_E_.:.: 1] |-|:| - 1. =

What: Global Water Quality Service for Inland & Coastal Waters

Mission Statement: Deliver, on a routine and sustained basis,
timely, consistent, accurate and fit-for-purpose water quality data
products & information to support water resource management
and decision making in coastal and inland waters.

How: Develop, implement and maintain a global inland and

coastal water quality monitoring and forecasting service, via a
system of systems approach.

Who: This task will be facilitated by the recently implemented
GEO Water Quality Community of Practice.
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(Oceans and Society
http://geoblueplanet.com/

o oceans relevap,
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http://geoblueplanet.com/

NOAA CoastWatch/OceanWatc

STAR leads the NOAA CoastWatch/
OceanWatch Program, supporting users
(both research & applied) within NOAA as
well as nationally & globally

CW/OW facilitates development and
transition of satellite ocean remote sensing
experimental data products from research
into operations and supports user-driven
coastal and ocean applications through the
dissemination of fit for purpose data.

CoastWatch/OceanWatch partnership:
— NMFS, NOS, OAR, NWS/NCEP
— NESDIS offices

Surface
Vector
Winds

Ocean Heat Content: 09/24/2014 Geo—FolarBlended
% )

Supports a number of regional U.S., basin-

scale and international coastal and oceanic N

activities and applications LB
— Chesapeake Bay, Gulf of Mexico, OceanHeat ™ o\, *
Mediterranean Sea, Atlantic & Pacific Content " NQ¥?

Basins, Australia et al. 31W

0 25 50 75 100 125 150
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