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— Altimetny,
— Qcean vector winds (OVAV)
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Sea-Surface Temperature (SSi)
Sea ice (Infrared, microwave active and passive)
Synthetic Aperture Radar (SAR)

» 2006 Coastal Remote Sensing Workshop
— Status of NOAA recommendations




Operationalizing Research Data Streams

* ORRAP - IWGOQO: Is there a funded plan to transition
successful space experiments to operations?

— NOAA and NASA have a joint team developing transition
plans and working toward a formalized process for
designated missions/projects

— NESDIS Assistant Administrator, Mary Kicza, is engaged in
ongoing discussions with NASA
e Concept: Establishing NOAA Transition Project
Sci%ntists/Managers for each NASA mission relevant to NOAA’s
needs

— Transition funding is an issue
¢ Not usually included in research mission budgets

« Not usually in NOAA's base budget
— Must develop a funding initiative for each transition effort and
compete with other NOAA priorities, confined to budget cycle (2
years away)
— Or, reprogram existing resources (especially for near-term (less
than 2 years) transitions)

— Operational resources required in addition to transition funding

NOAA Strategic Satellite Plan (2007)

Recapitalization
MEASUREMENT GROUP 1 MEASUREMENT GROUP 3
Measurement Area GoAL Measurement Area GOAL
ww CL EC C& ww CL EC C&
Imagery/Radiometry (VIS/IR)* | X | x | © | X Earth Radiation Budget x| x| X[ x
Imagery/Radiometry (MW)* X | X X Aerosols/Polarimetry X | X | X ]| X
Deafilack e X[ X | X | X Ozone Profiles X [ X
Atmospheric Moisture Profiles* X | X X Solar Irradiance X | X
Lightning X X Carbon X X X
Soil Moisture* X X X Snow Depth X X
Ice Thickness X | X | X | X
MEASUREMENT GROUP 2
M GOAL
easurement Area MEASUREMENT GROUP 4
ww CL EC C&
Ocean Surface Vector Winds** X X 3)( )I( Measurement Area GOAL
Sea Surface Height** X | x [ x| X wwlctlFelce
Ocean Color x| x| x Tropospheric Winds X[ X[ X[ X
Coastal Waters/Habitat X | x| x| x Precipitation Type** X[ X[ X[X
Bathymetry X X X X Radio Occultation ** X X X X
* Continuity on NOAA Space Platforms Space EnVirOnmentk X
o o, raters v ooy Solar Measurements* ** X




Technology
Dexslopment

DESIGN AND IMPLEMENT OF OPERATIONAL SATELLITE
REMOTE SENSING PRODUCTS AND SERYICES, FROVIDING
AN EFFICIENT EFFECTIVE DELIVERY SYSTEM TO THE USER
COMMUNITY.
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. Pncvme GEOPHYSICAL SATEI.I.ITE oassavnnuns WITH DEFINED
UNCERTAINTIES TO THE OPERATIONAL AND SCIENCE

COMMUNITIES WITH A LONG TERM GOAL TO FROVIDE CLIMATE-
QUALITY DATA RECORDS.
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NOAA
Satellite Data Streams

Altimetry
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U.S. Source

Foreign Source

Joint US-Foreign
Operational Use
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Infrared
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Synthetic Aperture Radar (SAR)

c
ol 12| 8]]2
of [&f 52
3| |2]|3||E
nllallcl|e
gl 2] |3 | &
RIS
S| [©
veoe T T gl
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ =N _
€¢0e .
17 2 1
720 T2 I I
00 [~~~ T T T T T T T T TTTTTTTTTTT T NTTTTTTTTTTTTTTTTTN T
6t0z | . all™
“““““““ B A W S 1 |
8102 0 < =
\\\\\\\\\\ I R | =4 S ) S i |
Iioz Al<[|& \.y
AlZ||g] [+
57t LHE =g
\\\\\\\\\ o mn \\\\m\\\\\\\\ \«M,_w\\\\\\\\\\\\\ L
4 < = 1S
o ] an
“““““ 3 I 71 I ) 1 ¥ Y A | I
102 N 2[1A: <
““““““““““ S\ el L
£102 o < T
=z = <
Zioz [~ T T = ar— [~
4 b=
N 1 o EPE N .
710z <
otog [~~~ T T T Tt TTTTTTTTTTTTTTTTTTTTTTT Tt
\\\\\\\\\ A AN A ANNAN-—--L-
6002 nYA A SVAVA
1| I | R 2|(el|&
I 14| 14 2112l 219 EREIRIS
s |SS ZllE] <= s I=1I=1=
2 19]|2 [ Q 2 Xl
o |E|llE 4 < [212||2

ty (SSS)

INi

Sea-Surface Sal

U.S. Source

Polar-orbit

Joint US-Foreign

Foreign Source

Operational Use

Uncertain Mission _




Joint Center for Satellite Data Assimilation
NOAA — NASA — DoD
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Response COASTAL
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WORKSHOP REPORT

2006 Coastal RS Workshop: General Recommendations

IMMEDIATE ACTIONS
« Fund pilot projects to demonstrate applications of remote sensing
data. NOAA and NASA should jointly fund

— Some NOAA I00S and other NOAA (CoastWatch Carib/GoMEX) funding
has been applied toward RS application, e.g., supporting the I0O0S
Caribbean Area RA (CARA)

INTERMEDIATE ACTIONS
» Simplify access to data and products; NOAA and NASA should work
with Ocean.US to identify potential funding for developing
— NOAA CoastWatch (NESDIS) is implementing the IOOS Data Integration
Framework and a THREDDS server for enhanced distribution and access to
satellite ocean data
¢ Develop compelling education and outreach material
« Ensure continuity and enhance utility of existing and planned satellite
observing capabilities and adapt streams
— Pursuing via budget processes (XOVWM, Jason-3, ...)
— Developing foreign backup sources (ENVISAT/MERIS, Oceansat-2/OCM2,
GCOM-W/AMSR-2, ...)

LONG-TERM
« Develop and implement new and improved space-based observing
capabilities that better resolve and sample the coastal zone
— NOAA transition efforts with NASA (Geo-CAPE, SWOT)
— NOAA coastal altimetry workshops (2008)

10



2006 Coastal RS Workshop: NOAA Recommendations

IMMEDIATE ACTIONS:

« Competitively fund a series of regional pilot projects that demonstrate the
integration and utility of remote sensing products with an emphasis on
transferability and sustainability beyond the pilot stage.

— Pursuing funding via the budget process
— Implementing the IOOS Data Integration Framework (DIF)
— CoastWatch partnerships with RA efforts

« Facilitate (regional) leveraging and integration of CoastWatch as part of
I00S
— CoastWatch engaging NOAA's regional coordination efforts
— CoastWatch nodes directly engaged with RAs

« Ensure continuity of vicarious calibration capabilities for ocean color
heading into the VIIRS operational ocean color era
— Completed: confirmed operational funding on track for MOBY
— Developing next-generation MOBY-C

» Support development of high-resolution climatologies/climate-quality data
records for multiple parameters
— Efforts underway for SST and SSH

2006 Coastal RS Workshop: NOAA Recommendations

IMMEDIATE ACTIONS (cont.):
» Fund planning and coordination at the regional level to develop a plan for data
distribution, access, and product development
— NOAA IO0S Project Office working on this effort

« Ensure that there are high data volume telecommunication capabilities to get the data
out to the RAs
— Working with enhanced communications in conjunction with NESDIS/STAR and
CoastWatch move to NCWCP (~ early 2010)

« Ensure archiving capabilities satisfy the requirements/needs of the RAs
— Being investigated
— CoastWatch working with NODC to archive products

« Identify and implement low-cost aircraft solutions to complement satellite
measurements for coastal applications
— NOAA exploring

* Support improved communication and coordination of information and existing
activities/projects within and between agencies and RAs vis-a-vis remote sensing
— Ongoing

11



2006 Coastal RS Workshop: NOAA Recommendations

LONGER-TERM ACTIONS:

Transition measurement of ocean vector winds from research to
operations by supporting development and launch in the earliest
possible time frame of the next generation scatterometer mission
— XOVWM
* NOAA-funded trade studies

— QuikScat Follow-On

Ensure continuity of precision altimetry, working with NASA and
other partners to continue the Jason series, eventually transitioning
to swath altimetry

— NOAA pursuing Jason-3 in conjunction with partners

— SWOT on decadal survey mission list for NASA
Work with NASA and other partners to facilitate the transition of
successful R&D technologies for use in operations, particularly the
geostationary ocean color and high-spatial-resolution coastal
imaging capabilities

— NOAA engaged in Geo-CAPE community effort

summary

NOAA is working hard to ensure continuity of operational
satellite ocean observations and to exploit new satellite
data opportunities

NOAA and NASA are working to establish a robust
process for transitioning NOAA-required research
satellite observations into NOAA operations

Resources continue to be a major issue
— Much has been done, but much more needs to be done

— Continuing infrastructure / background costs (calibration,
validation, science maintenance, user support, etc.) require
greater resources and dedicated funding for each transition effort

12



BACKUP SLIDES

NOAA/NESDIS/STAR
Research — Operations / Applications
Strategic Planning Roadmaps
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DEVELOP SATELLITE OCEAN REMOTE SENSING DATA,
PRODUCTS, AND APPLICATIONS TO EVALUATE AND
HMONITOR THE DYNAMIC AND THERMODYMNAMIC

— - STATES.OE THE OCEAN. 3

CONTRIE

T T S—
Giabal Wind Stress Indices
Fici “roak-tme” OTogon Goastsl Grean SHmEaton Sysiem
|
| [ 2oT frants in the Naham
i Calisris Citirins

Sea lce Veciors

OSCAR Mid-latfude Coeans

Bamymatry

£y
DEFINE AND GEVELO oci o s
D ORE
Grean Color
[ SSH . c =
ce i : o
Winds 1 DAT
Blended 55T
ConmCTionN
Cusments
T AT
Q DO UECISIO AsarATIN
0 SUPPG
ENSD - ODOLS
m { Productty et
[ Upweling |
@
Temperatures
.g I Mean Values |
=1 ] = -
o | Trends | C1
GMSLR
g
Define Sea lce COR Develop Sea loe COR
[ Define Ocean Color COR Develop Ocean Color COR
T
| Define SSH COR Define SSH COR DR
ol Define SST COR Develop SST COR

Define Ocean Surface Winds CDR [ Davelep Ocean Surface Winds COR |

15



Ocean Vector Winds

"OCEAN SURFACE WINDS TASKS
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Altimetry

Evaluate
bathymetry

~ Goals:
1) REDUCE SSH UNCERFARTY
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1: OCEAN COLOR MARINE' QPTlc;au; BUOY:
S (MOBYY: '

a = Gomw
refaronce for intercomparison of ccean color satell | Cperational vicarious cUmTSHETSE 0T s 2o SEean color Sensors
misshons, accurale (o IORD I specifications. 1 rocues uneartalniias 10 SaIICN Geadn colarMASILAATES.

climate qualit - = t = = -

NPOESSMIRS
instialization

NPPAMIRS o
amstion HPPAIRS calibration |
Develop MOBY East X

NPOESSAVIRS calibration

MOBY 11

Develop MOBY Il technology {Case 1 Walers)

[ sayigt
| charsctenzation

Test & implernent bhue-rich ight
1 calibeat
[ Thema
| characterization

Instrument shadow corrections

BORF Madels for salelle match ups

B . '___- o R -
TAsK:2: OCEAN CQEOR MARINE OPTICAL :-
CHARACTERIZATION EXPERIMENT (MOCE)

Goae:
Operalional ocosn color Mmsasurements Duwalap and validate new ang heritage ocean color algorithms Tor
coan bio-opt! it
walidated to |ORD Il Specifications RS- el propaTties

Shipoon Shipboard
watialization and rnbahzation and initiakzation and
vasiganion of NPP il vabdstion of NPOESS valkdstion of GOES-R

Mew product transtion 10 cperationsl

New procuct validation |
Hyperimalispeciral algorithen deveicpment |
with increased

Costal Application development | Censtal Appdeation validation [ Coustal Acgication iransiion to operations |

| CDOM

. CDOM transition to
| coomener | |

operation

POC franssan 1o
operation

pigments transtion to cpemtons

Chiorephys iransition Lo operations

WAH0 bansition o opersticns

TSM transition to operations

20



. TAsk3 .(.)_'CE_I-\I_I\I'C-OL&R

;s GoaL:
‘ Tor dovidop-gu-si #as V8 TEEETIEY o

Oporational ocean color Measursments
validated to IORD 1l Specifications.

Utiize MOAEI 1o establsh RCcurncies and menitcr process and pertarmance

Implement MODHS ocean Quality
Assrance Browss Imargy (MCABH) foot
into NOAA processing system

o |4

q

Independent vabdation of acqusition program for
cperational products

| Evalute aocuracy of new NOAR ique l

Validate NPOESS products. ]

operational products

K 4: OCEAN COLOR PRODUCTS AND-APPLICATIONS - ;-
GaAL:
Duvelop ocean color applications tha T.:;?:;:tm e onessls 25w ol

addross NOAA Mission Goal Requiremsnts,

Walkdate and implement new ocean color prodiscts

Water Mass Classification (WMC) for coastal ocean color

Implement primary
production and
maimum qaantum

yield prodiscts into —4
CoastWaich Evaluste product "
DIOCessNg system __}

Transiticn b opembions

Develop coastal A coemnic ocenn color spphcations LNILBNG increased tempoml, spasal and spectral resciubions

| Parficipate in Coastal Ocean Apphications and Science Team fo identdly coastal ”

21



ea-Surface Temperature

Gon T,
11) Redifce ST aror by:
) imprave cloud masking:

*Operational ST Satellite !
D vatgated to IORD 11 d) improve match up validation through inclusion of NCEP

specifications. el

*Best value blended 55T

products

[ Probability based cloud detection

)

Include upper sir analysis in retrieval

Resclve midnight effect

Cloud prabability distributions

OPTRAN modeled

Explore MODIS SST data for NPP RR Explore MODIS SST data for NPOESS RR

RSMAS vs. SeaWiFS process Explore VIIRS NPP date for NPOESS

Inst. Cal

Emor analysis

0

3

Q

s

s Generate AQUA/AMSRE MW SST
O,

Generate WindSAT SST
Influence of RFI

Coastal side lobe issues

Noise reduclion

MAW IR estimate of cloud
removal biases

Operational validation

Eror characterization

IR MW eLEND

Algerithm Dev
Ciurnal SST signal

ENERATE RTM
ALGORITHMS £0.6°

IR 88T
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Climate quality global
SST CDRs within 0.1° C

Radiometne quaity control
Cloud screening
Aerosd camection
Tine-series analyss
f0 estabiished temp. Reprocess new dats
stabilty -

Merge with NCEF re-anatysis
Radrnetnc quakty contrel
Cloud screening
Mool comection

Time-series analyss Reprocess riew st
to established temporal =
stabiity

Acquireicompare difference of
ground-tased cimatoiogies
s6ct best 55T chmatology. Mean and
slandard deviation with space time days

& SYBTASK 3. SST Caul BﬁhTiéﬁNALi'pATiél}a__ :

i1 o 8 vallcabon sysieen lo masiain and montar the
55T Cal/Val system to reduce ty o SST peoducts
uncertainties in SST "
measurements for skin/bulk

’

Cuaaly assure ground-based data Froduce bulic e i enversion ushg
Explore bulk 1o skin convarsion using NCEP csta | NP

Reduce cross platiorm and cross sensor biases

ACTIVE PHASE MAINTENANCE PHASE

Reduce avAcial 55T dependences
(L. weroscls. e w angle. smbient clouds, gntage)
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Ability to generate high quality
satellite-only 55T products in areas
lacking insitu data

Improve GOESPOES blended
55T products

Improve GOESPOES biended
SST products.

Bulk 55T at Depth (TaD)

Impeove GOESPOES bended
S5T products

Merge SST and forecast Seids

Frontal products

improve GOES/POES blended
55T products

Ocean currents

Extend ta entire GEG global domain,
ie. GOES, M5G, MTSAT, GOES 10

=]

Sea lce
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(et TASK 1: SEA'ICE PRODUCT. RESEARCH AND: DEVELORMENT

GoaL:
DEVELOP CPERATIOMAL ALGORITHMSE AND FRODUCTS THAT PROVIDE REQUIRED
MEASUREMENTS OF SEA ICE AND OTHER CRYOSPHERIC PARAMETERS FROM
AVAILABLE ACTIVE AND PASSIVE MICRCWAVE, IR, AND VISIBLE DATA.

[
T

FRODAICTS BAED
OO AOALABLE

BITERFCROPETRIC B

e b

Marginal ice zone characerization I
Ice mask |
Improved ice cassibeation !

Marginal ice 2one charcterization |3 EximecEn sasonaL

y Acommre &
e mash A

e B o romonse
AL LS SAR ariin &
Figh rsciion Sei 168 EnigeTy niw M 10r ASCAT

SCATTERORE THRA OB

Marganal ice zone chamcterzaton
Toe mask
Tcaberg detection
ﬁﬂ resclulion sea ice imagery

Develop mare accurate geaid
from GRACE

CryoSAT sen ice height. |
(ireeboard)

ENVISAT afimeter 5o ice

MTHETERS




GoaLs:

1) REDUCE SEA ICE DETECTION & CHARACTERIZATION UMCERTAINTY

2 SUsTARN & DEVELDP QPERATIONAL SEA ICE PRODUCTS, MODELS, & Fgy
TO MEET MIC REQUIREMENTS AS MOAA'S CPERATIONAL ICE SERVICH

CONTRIBUTIONS

Improve phobal short-lerm forecast occuracy

| Improwe accuracy of regional cimate forecasts ulumb:u!\

Inprove coupled ice-ocean models through salelite . TIRCUIGH INTRGRAT
data sssimilaticn 2 2 OF SATHLLITE
CRERATICN

" Develop scourate nowsast ses ice concentralion and edge ab-wealher products

improve user accessibilty of product via GIS

Update and op o a5 new

Develop near-realtime sccess o Anfarchc SAR data

Maintain sccess o Arctic SAR, IR, visible _ and oifier microwsve data
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