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JPSS Ocean EDRs:
Users, Applications and Scirence
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STAR JPSS Oceans

Outline

Users & Applications — NOS, NMFS, NWS,
OAR and NESDIS, and Outside of NOAA and
International

Highlights from VIIRS SST and Ocean Color
EDRs

Reprocessing (Oceans) at STAR

Non-NOAA (Oceans) data at STAR
“Moderate Assurance” (for Oceans) at STAR
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STAR JPSS Oceans

Highlights from a few user groups
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e Hernandez et al. plenary
today, 1:45 pm

e 2in Ocean Color Breakout

Wed., Sturm, 4:15 and

Geiger, 4:30 pm

SST Breakout Eakin, Thurs.

Collated 0.02 degree resolution daily global VIIRS SST from June 6,
2016. Missing VIIRS data due to clouds are white.

' Examples of current daily CRW 5 km resolution Hot
Spot and Bleaching Alert products

NOAA Coral Reef Watch Daily Bkm Coral Bleaching HotSp

40 50 50 1

Coral Reef Watch developed a 0.02° (~2 km) global
Sea Surface Temperature (SST) product from VIIRS
ACSPO and recommends VIIRS ACSPO SST be

included (along with Himawari and GOES e
geostationary SST) in a global, geo-polar blended k. i it a7 o '_1 a
0.02° product for producing high quality bleaching B
alerts needed by regional coral reef managers across

the globe

E &0 50 E I TR T
No Stress Watch Warning Alert Level1  Alert Level 2
|
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Plenary
slides from
UK Met’s
Simon Good
will be
presented
this
afternoon at
1:30 pm

tandard deviation (K)

K10_SST

o
o

MGDSST

o
o

0.2

2012 2013 2014 2015 2016 2017 2018

There is a clear improvement in standard deviation of differences from the time
of the upgrade

UK Met office sees clear improvements after incorporating ACSPO

VIIRS SST into OSTIA
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VIIRS Ocean Color

User: NWS
NWS/NCEP/EMC is

. 20E 180 1200 G0y
evaluating VIIRS Ocean Ogean Heat Content RMS ERROR (SCI minus BASE)
Color for inclusion into 30K . - ;

NOAA’s operational ocean
models (HYCOM, MOMA4).

120 GO

e Avichal Mehra will Ocean Heat Content RMS ERROR (SCI mlnus NRT)

30

present in Ocean
Color Breakout
Wed., 4 pm ; _ —
.IPSS'PGRR B ] —1 -z 1.z 1
sponsored project [RMS Error Change Percent]

NESDIS Science-quality Chlorophyll-a significantly outperforms NRT and BASE
(Operational Configuration). GODAS analyses used as ground truth
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Chlorophyll for the Mediterranean for
EUMETSAT

FES

Bojan Bojkov plenary — you
saw it here —9:30 am

Bojkov will present in Ocean
Color Breakout Wed., 3:45 pm
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VIIRS Ocean Color
User: OAR

Satellite Isoprene flux (molecule cm?s%)

1.00E+10

1.00E=-0%9

1.00E+08

1.00E+07

1.00E+06

1.00E+05 |

1.0DE+08

LOOE+04 1.00E+05 100E+06 1.00£+07 1.00E:08 100E+05 1.00E Monthly mean global isoprene emission rate distribution for July 2014.
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Observed Isoprens Flux (molecule cm? )

Comparisons of VIIRS isoprene flux to historical

field observations.
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The NOAA Air Resources Laboratory (OAR) improved the algorithm that

derives the global distribution of marine isoprene which is then

incorporated into emission models for the National Air Quality
Forecasting Capability (NAQFC).
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STAR JPSS Oceans

V”RS Ocean COIO" Developing ecological indicators
& SST Data Users: for sablefish recruitment
NMFS

Objectives Ocean survey results

o Support an ecosystem approach to
m anagement High age-2 recruitment in 2002 was linked to

1
2. 5142 million fishery for sablefishin U.S. high chlorophyll-a in the late summer in
3. Develop indicators for sablefish recruitment 2000
5. Quantify bloomsin rearing areas ;ijﬁi;:)h {Aeerapome Em‘

- . . 6. Link to future sablefish recruitment
The Satellite Data Training TR : r
Course conducted by Cara - '

> A

Wilson of NMFS/SEFSC is

Futur, " Y LY "
Use sf' . . - : L. f > 1
e v A5 ’ J p*

spatiz
of oc

sable

&operational applications. = m -] }
Ellen Martinson, NMFS/A @ .

High quality, long term time series satellite-data-are-
essential to an “Integrated Ecosystem Assessment”

approach to fisheries management at NMFS.
JPSS-PGRR sponsored project
9
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Oceans
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STAR JPSS Oceans

Continue Supporting Existing Users

STAR Coast Watch (Paul DiGiacomo, Veronica Lance)

STAR Geo-Polar Blended Team (Eileen Maturi, Andy Harris) several user

Coral Reef Watch Team (Mark Eakin)
CMC L4 (Dorina Surcel-Colan)
Met Office (Simon Good, Emma Fiedler, Chongyuan Mao)

Significant Progress with Several New Users’
Groups

NCEP RTG Team (Bob Grumbine, Bert Katz)

Australian Bureau of Meteorology (Helen Beggs, Chris
Griffin, Pallavi Govekar)

Danish Meteorological Institute (Jacob Hayer)

Emerging Users

NOS West Coast Ocean Forecast System (Alexander
Kurapov)

NCEP NCODA Team (llia Rivin, Jim Cummings)
NCEI/STAR (Tom Smith, Viva Banzon)

JMA (TOSthUkI Sakural) 2017 STAR/JPSS Annual Science Meeting

College Park, MD ; 14-18 August 2017

e SST Breakout —

presentations all
day Thurs

L2P: Southern Great
Barrier Reef, Australia
SNPP VIIRS 8 July 2017




Mean, VIIRS - (Drifter+TM)

ronhme v RANL (v2.40)  Real Time (v2.41

____.-_-_—.-_.—I:.__ﬂ_‘_ﬁni_;_-"---—---—."-'J"-E"-—---—---i-"l'—..-—- | S — . — S — ~ - — - - - .- -
Specs: £0.2K
www.star.nesdis.nc aa.gov/sod/sst/squam/

2012 2013 2014 2015 2016 2017
Year

Working w/SDR to fix WUCD and set up infrastructure in STAR for RAN2 (in FY18)
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SD, VIIRS - (Drifter+TM)

o

Mighl'I:mEl Day Time RANl (V240) Real Tlme (V241

www.star.nesdis.nc aa.gov/sod/sst/squam/

2012 2013 2014 2015 2016 2017
Year

Working to set up infrastructure in STAR for RAN2 (planned in FY18)
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STAR JPSS Oceans

VIIRS incorporated into Geo-Polar Blended 5-km global

SST analysis
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Year

Significant impact on accuracy cf. independent ARGO data



STAR JPSS Oceans

Highlights from VIIRS Ocean Color
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STAR JPSS Oceans

.——..—_,._.

IIR3 SNPP. MSL12 m:ss:on-long sc:ence quallty
cIlmatoIogy

Chlorophyll-a (mg m™3)

VIIRS SNPP : climatology
NOAA/NESDIS/STAR Ocean Color Team ' : 2012 - 2016
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STAR JPSS Oceans

Science Quality

Multi-Sensor i - '
Attribute Near-Real Time Delayed Mode

Level 1 to
Level 2 Processing System MSL12 MSL12

Best effort, ~¥1-2 week

Processing  [g&is ~12h delay
System SDR: IDPS Operational SDR OC-improved IDPS SDR

(MSL12) Global Forecast System Science quality

Ancillary Data: (predicted) (assimilated)

Both NRT and
miSSion 'Iong S Complete global coverage

science ' NOAA/STAR
(o (7o ] [13VA+ [+ ] (+ I Distributed by: CoastWatch, OSPO CoastWatch, NCEI

Archive Plans: Yes, NCEl, via OSPO Yes, NCEl, via CoastWatch
Yes, STAR team delivered
Reprocessing: No v1.2in 2017

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017 Menghua Wang 17
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STAR JPSS Oceans

New VIIRS nL,(638)
with Imaging Bands

NeW VIIRS nLW(638) W|th (Resolution at 375 m)
Imaging Bands Exampie:

Algae Bloom in the
7 Baltic Sea on

VIIRS-measured nLw(}) spegtra Augustis, 2015

One can see differences
between two images for
bloom size < ~500 m,
showing high spatial
resolution data providing
more details for bloom
spatial distribution/feature:

VIIRS data acquired on Aug. 14, 2015
over Baltic Sea

——— Spatial Res. 750 m
—— Spatial Res. 375 m

Plot for line L in Figs. 2a & 2b

nL (2) (mW cm 2 um s

Important spectral poo

Wavelength (I coverage at 638 nm

Wang, M. and L. Jiang (2017), “VIIRS-derived
ocean color product using the imaging bands”,
Remote Sen. Environ. (Submitted).

nL (638) (mW cm Z um ' sr )

58.7 58.8 58.9
Latitude (Deg.)

2017 STAR/JPSS Annual Science Meeting

College Park, MD ; 14-18 August 2017 Menghua Wang 18
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STAR JPSS Oceans s

Many compliments received on OCView tool
for easy, interactive image monitoring

2016 07/31 . »

Algorithm @ daily V] color bar
b= g-day ¥ shorelines
z . i b @
monthly [#] true color N _ '_ about
: OCView

- climatology

http://www.star.nesdis.noaa.gov/sod/mecb/color/
19

[C] granules
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STAR JPSS Oceans

NOAA CoastWatch/OceanWatch
Data Dissemination of Ocean
Satellite Data Products

Including
VIIRS Ocean Color and SST

An integral part of the STAR
“moderate assurance” plan

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017
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STAR JPSS Oceans

MOAA

NOAA CoastWatch ¢ OceanWatch

Level-1 / Level-2 Ocean Data

NOAA CoastWatch/OceanWatch: Distributor of Ocean Satellite Data

National Oceanic and

u Atmospheric Administration

cience quali
ata file, If
Watch Regions | Remove all layers | Data Cart

tri

S-NPP VIIRS Granule Near real-
time ID: 2017220223608B

- opernicus
e, Natural... ﬁ_ _

Clear Cart |+

Multi-sensor multi-parameter data discovery, search and

data cart tool
https://coastwatch.noaa.gov/cw_html/cw_granule selector.html
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NOAA CoastWatch/OceanWatch: Distributor of Ocean Satellite Data

LY
L0

NOAA is
primary
distributor to
US users of
Sentinel-3
Marine data
including
Ocean Color
from OLCI

-
= |
(5]
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STAR JPSS Oceans

The case for Reprocessing

sWHY”? ALL NOAA Line Offices have expressed a need
for consistent, fit-for-purpose quality, long-term time
series ocean satellite observations to do their part in
support of the NOAA Mission.

=Reprocessing is essential for the production of science
quality time series data for earth and ocean observations
and is expected by satellite data product user
communities both within and external to NOAA.

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017
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STAR JPSS Oceans

="Operational:
=Science:
="Requirements:

" Measurement-Based:

"|ntegrated:
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STAR JPSS Oceans

"Operational: Redefine
Not just Near Real Time

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017




STAR JPSS Oceans

sScience: Crucial at every step
Not just product development

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017




STAR JPSS Oceans

="Requirements: Allow to Evolve

Not etched in stone tablets

2017 STAR/JPSS Annual Science Meeting
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STAR JPSS Oceans

"Measurement-Based: Mission agnostic
approach

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017




Scientific enterprise approach along observing system “highways”:
Cal/Val; Algorithm & Product Development; Data Distribution,

Measurement-based approach in support of users: Ensuring continuity & coverage
Observing System Highways: Utilize satellite data from NOAA & non-NOAA missions
Leverages existing science, technical, programmatic et al. infrastructure in NESDIS

Application Development; User Engagement

— Observations Observations only Non-NOAA missions augment Non-NOAA missions
from NOAA available from NOAA missions: Gap Filler complement NOAA missions:
missions Non-NOAA missions (Time, Space, 1Specl‘rcrl etal.) Redundancy; Risk Reduction
> l \
[ R \ l g \ [ - |
o\ G < Regional Gaps 9
<& o A 2 D
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Y Sy q?*c’ > N
VQ%% vV Vv V & Vv vV vV Vvvy v 22225
; PO?ES GOEs SAR&High o\ .\& Ocean Precip  Atm soundings, Aerosols, Heritage Polar
| 202X Res Imagery Color SST, Fire, Imagery, et al. Product Continuity

Courtesy: Paul DiGiacomo & Paul Chang



STAR JPSS Oceans

"|ntegrated: Fundamentally integrate
non-NOAA observations,
including reprocessing
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STAR JPSS Oceans

"Operational: Redefine

Not just Near Real Time
sScience: Crucial at every step

Not just product development
="Requirements: Allow to Evolve

Not etched in stone tablets
"Measurement-Based: Mission agnostic
approach
"|ntegrated: Fundamentally integrate
non-NOAA observations,
including reprocessing
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STAR JPSS Oceans

“Moderate Assurance” in STAR:

=Qutlet for new STAR products (not already in OSPO)
=Retain flexible, nimble nature of STAR Science
=Upgrade capacity/reliability of STAR IT

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017
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STAR JPSS Oceans

Thank you - Questions?

Ocean Color Breakout Session — all day WEDNESDAY
SST Breakout Session — all day THURSDAY

Summary of talks shown in these slides:

* Bojkov, plenary this morning, 9:30 am

* Good, plenary today, 1:30 pm and Thurs.
 Hernandez et al. plenary today, 1:45 pm
o Sturm, Wed. 4:15 and Geiger, 4:30 pm

e FEakin, Thurs. 1:40 pm

2017 STAR/JPSS Annual Science Meeting
College Park, MD ; 14-18 August 2017
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