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STAR JPSS Oceans

Outline

e Users & Applications —
representation from NOS, NMFS,
NWS, OAR and NESDIS

* Highlights from VIIRS SST and Ocean
Color EDR Teams

e Reprocessing (Oceans) at STAR

* Non-NOAA data at STAR
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NOAA Coral Reef Watch Daily 5—km Geo—Polar Blended Night—0Only Sea Surface Temperatures 3 Aug 2016
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Coral Reef Watch uses the latest 5 km global blended
GOES-POES Sea Surface Temperature (SST) product ...
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NOAA Coral Reef Watch Daily 5—km Geo—Polar Blended Night—0Only Bleaching Alert Area 7d Max 3 Aug 2018
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... to generate a new climatology for their bleaching alert
and monitoring products for coral reef managers around
the globe.
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STAR JPSS Oceans

VIIRS SST Users: GHRSST and International Met Offices

Reg - OSTIA, 2013-12-13, Night Time, ACSPO R2.40, SNPP VIIRS
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GHRSST, UK Met office, Canada Met Office,
BoM of Australia, Japanese Met Agency
and other agencies, academics, etc.
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STAR JPSS Oceans

Conditions Report
Does the image lo

Analysis
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NOAA CoastWatch is working with NOS as part of the

NOAA Ecological Forecasting Initiative
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V”RS Ocean COIOI' Neural Network Chlorophyll-a RMSE - Referenced to Satellite Observations
RMSE (OBS=VIIRS, 2012-2014) RMSE (OBS=SeaWiFS5, 2005-2010)
User: NWS
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Chlorophyll-a RMSE (mg/m3)
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Months (1/2005 to 12/2014)

NWS/NCEP/EMC is using VIIRS Ocean Color to train a
neural network to estimate gap-free, consistent ocean color

fields (e.g., chlorophyll-a) to be assimilated into a
pre-operational environment for

NOAA’s operational ocean models (HYCOM, MOM4).
%(And see Kim et al. at OC Breakout, Wednesday afternoon.)
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STAR JPSS Oceans

VIIRS Ocean
Color User:
OAR
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Marine lsoprene Emissions (molecules/cmis) Marine lsoprene Emissions (moleculesicm/s)
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The NOAA Air Resources Laboratory (OAR) 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

. % 142 million fishery for sablefishin U.S. high chlorophyll-a in the late summer in

1

2

3. Develop indicators for sahlefish recruitm ent 2000

5. Quantify bloomsin rearing areas }Sﬁ‘abiljefls)h {Aeerapome Em‘
6. Link to future sablefish recruitment ey

The Satellite Data Training ° = 2 _— r
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Course conducted by Cara
Wilson of NMFS/SEFSC is
enabling fisheries research sat

H A A 0 al rearing habi ar T.‘ sablefis bl e ses N &
&operational applications. e s e .
imitiative for making this c1ass possiple i
Ellen Martinson, NMFS/A @

-

Futurp, 1
Use s > 4‘{

e 2013 NOAA Ocean Satellita

Data Class

Not a complete photo —9 people missing

High quality, long term time series satellite data are
essential to an “Integrated Ecosystem Assessment”
approach to fisheries management at NMFS.
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STAR JPSS Oceans

Redesigned SQUAM AVHRR GAC page and updated ACSPO
AVHRR RAN1 in SQUAM

SST Quality Monitor
SQUAM v10.0

tome
Eumetsat Vis Sci presentation [Now-73-2045] PDF

- Serve as a community to
near real-time monitorin

major global SST products High Resolution AVHRR GAC 2012 Eumetsat presentation (VIIRS) [Aug-30-2012] FFT

NPOESS VIIRS ACSPO L3U (currently v2.4) Reynolds (AVHRR) : DOLAY
What SQUAM does? NESDIS ACSPO NODC/RSMAS PathFinder v5.0 Reynolds (+ AMSRE-E) DOL_AA VIIRS & MODIS (ACS juded in High Res SOUAM
- Monitors global L2 & L3 55Ts NGS/Raytheon IDPS RTG high resolution: RTG_HR 55Ts compared against L4 & in situ [Mar-15-2012]

w.r.t. L4 fields & in situ data NAVD RTG low resolution: RTG_LR
MAVO K10 Insitu val of high res. S5Ts included [Oct-12-2011]

- Intercompares and validates AVHRR FRAC ey R,
various global L4 SST products NESDIS MetOp-B NESDIS POESGOES
oot T NASA JPL 1km G15ST: G155T
Methodology o
k! . EUMETSAT 0S|I SAF GAMSSA S5T included in L4-SQUAM [Mar-09-2041]
- Global and statistical « s
for self- and cross-consistency Ul n LIy OSTIA, UK WetOffice SOUAM overview presented at GHRSST DV-WG, ST-VAL,
using maps, hls-tugrarrj_s, tim f ) 0STIA Reanalysis, UK MetOffice HL-TAG combined workshop [Mar-02-2011] F
series, and dependencies of ¢ CI'.'ICI] EnvlrnnmPnt Canada

differences o
I (A)ATSR/Sentinel-3 SLSTR ! ! Australian BOM Insity validation of L4 mplemented [Dec-2010]

Page navigation ARC R S E R FETED SQUAM & other NESDIS menitori
g ) o = . ing rems presented at
- For spec data, follow the top- ESA Sentinel3 (future) MUR, JPLINASA USSST mesting Jr:wa‘:—_m; FFT
left menu o nside the table o Dl QISST, DML
- For related info (ver., ref " #E‘!HB-QRCGI%L Peerreview paper published in JAO
see "About+" at the top-right - "'_ - [New-2010] FDF
NAVO SEATE| T Median Ensemble

Contact us MESDIS MUT (heritage) JPL G1SST and CMC
[Nov-03-2010]

- Tell us how we can do better:

OSTIA reanahysis 55T included [Ma)y~08-20711] )

2° 55T included in L4-SQUAM

L4 Tl i PathFinder

Prasanjit Dash Sasha Ignatov
ribu

SST data 55T included in
providers
S| SAF) included

L2 SEATEMP products included [Apr-07-2010]

2010 MyOcean & STVAL [Feb-23-2010] FFT
Canadian [ fyGosan & 8 T
Meteorological GHRSST Multi-year

Centre Buntau or GH RSST A 1) presentations are

METEORDUDEY
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Real Time

. Night Time, VIIRS, outlier retained
5T coefficientsvight  pay

Quarterly WUCD Events result in ~0.3K spikes in day SST

Specs +0.2K

Mean, VIIRS - (Drifter+

www.stgr.nesdis.noaa.

2013 2014 2015 2016
Year

Advanced Clear-Sky Processor for Oceans (ACSPO)
Near real time data

18 May 2016 S-NPP VIIRS SST RAN1 12


http://www.star.nesdis.noaa.gov/sod/sst/squam/

. _ N_ight Time, VIIRS, outlier retained
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www.star.nesdis.noaa.qov/sod/sst/squam/

2013 2014 2015 2016
Year

Advanced Clear-Sky Processor for Oceans (ACSPO)
reprocessed long term science quality data

18 May 2016 S-NPP VIIRS SST RAN1 13


http://www.star.nesdis.noaa.gov/sod/sst/squam/

STAR JPSS Oceans

5-km Global Blended SST Analysis (includes VIIRS)
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STAR JPSS Oceans

Highlights from VIIRS Ocean Color
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STAR JPSS Oceans

VIIRS SNPP MSL12 mission-long science quality
cliaogy

MSL12 Science Quality Chlorophyll

Including greatly improved retrievals for high
altitude lakes

2016 STAR/JPSS Annual Science Meeting

College Park, MD ; 8-12 August 2016 1




STAR JPSS Oceans

VBRI Attribute  Near-RealTime  uionce Quality

Delayed Mode
Level 1 to
Level 2 Processing System MSL12 MSL12

Best effort, as soon as Best effort, ~¥1-2 week

Processing Latency: possible (~12-24h) delay
System SDR: IDPS Operational SDR  OC-improved IDPS SDR

(MSLIZ) Global Forecast System Science quality

Ancillary Data: (predicted) (assimilated)

BOth NRT and May be gaps due to

s o A Spatial Coverage: various issues Complete global coverage
mission Iong CoastWatch, transferring

science Processed by: to OSPO NOAA/STAR

(o [+ ][13VA [+] {» MM Distributed by: CoastWatch CoastWatch, NCE|

Archive Plans: Yes, NCEI, via OSPO Yes, NCEI, via CoastWatch
Yes, ~2-3 years or as
Reprocessing: No needed
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College Park, MD ; 8-12 August 2016 Menghua Wang 17




&

o
i~
2
3
S

STAR JPSS Oceans

Global Oligotrophic Waters
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VIIRS Chl-a

. N
l.._r_,r.f W
Statistics of VIIRS Data vs. In Situ (MOBY)
(2012-01-01 ~ 2016-04-27)

Jul 2012 Jan 2013 Jul 2013 Jan 2014 Tul 2014 Jan 2015 Jul 2015 Jan 2016 IDPS-SDR MSL12 (ver. 1.10) OC-SDR MSL12 (ver. 110)

Red: VIIRS IDPS-SDR Green: VIIRS OC-SDR (Near-Real-Time Data) (Science Quality Data)

Near-real-time data Science quality data AVG MED STD No AVG MED
1.0083  1.0065 0.0961 463  1.0164  1.0157

Both data are reprocessed using the same MSL12!

1.0191 1.0005  0.1733 ’ 1.0083 1.0062

nL\+ou) 1.0258 0.9991 0.1861 475 1.0110 1.0103
nL (551) 0.9809 0.4910 475 1.0148 1.0004
nL (671) 1.3366 1.0059 - 487 1.1762 1.1053
Chl-a 1.0508 0.9764 468 1.0141 1.0041

K,(490) 1.0135 0.9826 471 0.9842 0.9760

NIR Gain 8 = [0.979954, 0.974892, 0.974685, 0.965832, 0.979042, 0.982065, 1.00000, 1.01812, 0.994676, 1.20252]
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STAR JPSS Oceans

VIIRS Ocean color EDR Team: Introduced
OCView tool for easy, interactive image monitoring

“n ° oo
A TienT OF ©

Algnr-itﬁm | @ daily [¥] color bar | 2016 a ;{ . »

NIR-SCI - g-day [¥] shorelines
) T v

about

V] OC data monthly @] true color
OCView

= climatology [C] granules Ocean C OIOI'

http://www.star.nesdis.noaa.gov/sod/mecb/color/
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STAR JPSS Oceans

NOAA CoastWatch/OceanWatch
Data Dissemination of
VIIRS Ocean Color and SST
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STAR JPSS Oceans
o >cience Quality ‘Life-of-Mission’

4
N
V CoastWatch Level-2 Granule Viewer ¢ FTP OC 2012 to [Present — 15 days].

iy

The NOAA CoastWatch The granule selector enables a user to select a Level-2 dataset by selecting a date and clicking '// i / / /
covers the user's area of interest. Clicking a granule will open an information window containing a link to the preview ft p z ft p 2 Sta r' n e S d IS z n 0 a a z gov p u b SO Cd 1 m e C b

file. If multiple files are desired. clicking on the download icon [L) will add the selected granule to a list that can be

. /coastwatch/viirs/science/L2/

Sensor: [VIIRS on §-NPP v |Layers: [IMGRS Grid for 5-2 regions [ CoastWatch Regions | Remove all

" /IIRS Level-2 Data D?-22-D1B Day of Year:204) . Integrated With the Same
i L2 Granule Selector tool

— Present — 15 days: NRT
1 g::':lriivwms Granule: Science G ra n u Ies

— 15 days old and prior:
Science Quality

— Includes data preview and
data cart

e VIIRS SST Science Quality
= will be included when

Date: 2016-07-22 Time: T18:36:25Z
Download Science Quality Data:

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

oom to

<= http://coastwatch.noaa.gov/cwn ready

/cw granule selector.html

2016 STAR/JPSS Annual Science Meeting
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ftp://ftp.star.nesdis.noaa.gov/pub/socd1/mecb/coastwatch/viirs/science/L2/
ftp://ftp.star.nesdis.noaa.gov/pub/socd1/mecb/coastwatch/viirs/science/L2/
http://coastwatch.noaa.gov/cwn/cw_granule_selector.html
http://coastwatch.noaa.gov/cwn/cw_granule_selector.html
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STAR JPSS Oceans
Example of VIIRS OC Data Cart

Science Quality (forward processing) Near real-time
y . " SE Y :

S-NPP VIIRS Granule: Science S-NPP VIIRS Granule Near real-time
Quality ID: 2016216181536B

L AT Y ' Date: 7-22 Time: T18:40:40Z
: Downlead Science Quality Data:

THREDDS access

n o
Zoom to

Data Cart FTP List |

Item Data

e For batch download

04184040 MPP_SCIMIR_LZ.nc

B L2 wget_list.bxt
| Clear Cart | * Removes all items

2016 STAR/JPSS Annual Science Meeting 22
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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.
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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

2016 STAR/JPSS Annual Science Meeting
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STAR JPSS Oceans

sScience: Crucial at every step
Not just product development
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STAR JPSS Oceans

="Requirements: Allow to Evolve

Not etched in stone tablets
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STAR JPSS Oceans

"Measurement-Based: Mission agnostic
approach

2016 STAR/JPSS Annual Science Meeting
College Park, MD ; 8-12 August 2016




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

— 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“ral et al.) Redundancy; Risk Reduction
= D l \
o 8 i Regional Gaps Q
£ 2014 |° v @@5 B > &
& S & S
@© o D \9
c . & A
" | 2015 Y $° & & ]
© \3} S > & A
0 > ‘96 660 fb'.
D P %G
oo %g” %QJ kh
c_12016 » X
G — o R
o 0’0 ) Q)\
o o S Sy‘/
A |
2 f2017 | o P .
) NS oY 5 >
a o o R
C 'C_, 6‘0 ce‘b- 0{\0
o) @% =) 0 X 2 3 0
= | 2018 O B > P
= o 0¥ o P
% %ﬁ % C‘} . ,q c\ﬁb
< |2019 ¥ <P @ NG @f‘é\
SN Q%%» v Vv \%‘@)&OQ' v ¥ \ vy vy ve© vVVVvVvY &
' POES GOEs SAR&High .\ 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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GEO Blue Planet Initiative

urban

¢ RVICE COMPONE -
Sustainable
development
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Oceans
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