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GODAE High Resolution SST Pilot Project
- SST-PP

e Why?
e Requirements

e Implementation
e Why did it work?

http://www.ghrsst-pp.org/.

fE“W http://www.ghrsst.org




Why?

In 2000 the Global Ocean Data Assimilation Experiment
(GODAE) set out to take ocean forecasting to the next
level

10 year project of international collaboration
They needed better SST data to constrain ocean models

A ‘prospectus’ for a GODAE HiRes SST Pilot Project was
developed and proposed by Neville Smith (Chair of
GODAE):

- Develop a global, high-resolution sea surface temperature
analysis with proper consideration of the skin effect and
sufficient temporal resolution to resolve the diurnal cycle,
that is available in real-time for all environmental and climate

applications.
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SST - A ‘done deal’ or not?
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SST requirements for GHRSST-PP

« GODAE defined the minimum data specifj
required for use in operational ocean m
- global coverage
a spatial resolution of 10 km
an accuracy of 0.5°C or better
updated every six hours
be available in near real time.
e« GHRSST-PP data products should properly
address the difficult issues of:
- SST at the sea ice edge
- diurnal variability,

- include uncertainty estimates to facilitate their use
by data assimilation systems.
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Long term SST user requirements...

e Sustained & meaningful products
- Excellent Science

e Sustained and adaptive-user driven services
- Excellent technology for users

e Support to international agencies

e Maintaining and nurturing the link between
Science and Operations for SST

e Provide confidence in products and delivery
(new instruments)

e Provide ease of access, easy documents

e Maintain Solid standards, nomenclature,
symbology for satellite SST

e Provide a forum and community to develop
(Science Team, UCM)

e Nurture a responsible, mature & dependable
community: GHRSST-PP & supporting agencies
now have a big responsibility

&fg\\\F‘\ http://www.ghrsst.org



Implementation
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In 2000, | volunteered to convene a meeting...
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Pates: HMonday, December 4th -= Wednesday December &th, ZB0@
Preliminary list of ottendonce: (Yes indicates an intent to aottend)
Meville Smith  BOM Australia Yes

Bob Evans U.Hiami/RMAS US4 Yes

Ian Robinzon S0C/30ES LK Yes

Pierre-¥ves Le Troon s Fronce Yes

Jorge Yazquez  JPLAMASA US4 Yesg

Doug May US .Mawy /NAVD US4 Yes

Craig Donlon CEC/IRC Italy Yes

Chelle Gentemann RS5 US4 7

Trevor Guymer  SO0C/JRD UK K

Lan Mobney. U.Birmingham LK. K

Fhil Watts RAL LK 7

Simon Keogh LikmMO LK, ?

Peter Sch U.Munich DE 7

Mot attending

Dovid Llewellyn-Jones  U.leicecter/E0S UK Mo Lates clsh
Hiroshi Kowamura N&SDe  Japan Mo Dotes clash

Chris Merchont U.Edinburgh LK. Mo Work overload at end of term
Bill Emery U.Colorado US4 Mo PORSEC

Richard Rewholds NOAA US4 Mo No intention
Peter Taylor SOCAIRD Lk N No intention

Johin Turner BAS Lk, s} No intention

Jo Murray RAL Lk, Mo Expecting baby 111

Group for High Resolution Sea Surface Temperature
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2000: GODAE HiRes SST planning meeting

4 things requested at the GODAE
HiRes SST Planning Meeting:

1.5ST data assembly/delivery
2. Testing of SST data sources
3.Inter-comparison of SST
4.Data assimilation of SST

ooooooooooooooooooo 55%‘5“‘“ http://www.ghrsst.org




GHRSST-PP Builds on EO complementarities

Merging
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 Polar Orbiting infrared has high accuracy & spatial resolution
e Geostationary infrared has high temporal resolution
« Microwave Polar orbiting has all-weather capability
e In situ data provide reality in all weather conditions

(A. Harris)

http://www.ghrsst.org




The need for Error statistics...

satellite v.s. buoys RMS error
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Group for High Resolution Sea Surface Temperature
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Action!!!

e | arranged a inaugural

meeting in Tokyo | § g
Hosted by JAXA... | & g

e No plan...
« No money...
e Big city...

e There were Big
expectations...

e Worst flight ever!

&fg\\\F‘\ http://www.ghrsst.org




o) GHRSST-PP

GHRSST-PP Implementation

‘Removing the barriers to the
Implementation of the GHRSST-PP”

GHRSST-PP Science Team, May 7" 2002, EORC, Tokyo, Japan



GHRSST-PP #1: Tokyo 2002

...A younger Science Team...

ﬁ | have a
-1 {  Million Euro!!
(and lots of
new friends)
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GHRSST Tokyo Meeting 13-16 May 200
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The GHRSST-PP Strategy

SST system quality control and uncertainty estimation
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GHRSST-PP in a nutshell...

Internationally A asrra B, s
distributed acmarate products

satellite GHRSST-PP

and in situ 55T
data sources S5T products

OL: High aomaey, off-
lire products

Feedback
to data UVzars and
providers applications

A joperational,
: scientific,
climate)

| 4

Validation, Promotion Feedback

tecting and & He
‘F“r}gi'ri" Tools to generate senriceps_ from Users
conirol GHRSST-PP S5T .

products

User product
request

q.:

EBoxes in this colour
Dencte actmites
external tothe
ZHESST-FP




] Meuro - a great help!
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Foundations.

..SSTfnd

Arabian Sea WHOI Mooring
Data - Spring 1995

(Imm data ectimated uoing Fairall o2 al. (1882))
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CF1.3 standard names for SST

SSTskin - SSTlOm (K)

sea_surface_temperature (SSTint)
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1 | | 1 1 | |
10um- E— oo surface skin_temperature (SSTskin)
1 mm-
o
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g
S
Im- o
_’g CF1.3: sea_surface_temperature
i= GHRSST: SSTint
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E o CF1.3: sea_surface_skin_temperature
o a GHRSST: SSTskin
3 S
GE) CF1.3: sea_surface_subskin_temperature
s GHRSST: SSTsubskin
c
%" CF1.3: sea_water_temperature
GHRSST: SSTdepth
10 m- sea_surface_foundation_temperature .
— — — CF1.3: sea_surface_foundation_temperature

(SSTfnd)

GHRSST: SSTfnd

1. Night-time (or strong winds) profile in red
2. Day time situation, strong solar radiation and light winds shown in black

GHRSST

Group for High Resolution Sea Surface Temperature
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Making GHRSST Work

GCOS oversight of climate tasks
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Where we were in 2002...

e Generally we had ideas, plans and a whole lot of
enthusiasm - and not much money

e Two international workshops had been held (ltaly,
Japan) and there was promise for some funding in the EU
e A consensus on the product line had been reached
- this continues to evolve in a useful manner (e.g., L2P core)
e The supporting infrastructure requirements for a global
operational system was agreed
- the so called ‘Regional/Global Task Sharing (R/GTS)" framework

» Verification and diagnostics system requirements were
well articulated, as was the importance of user feedback

e Uncertainty spec1f1catlon and methodology was basic but
intended for operational implementation

- a key area for GHRSST then and now
 R&D was focussed and had well defined outputs

rrrrrrrrr igh Resolution Sea Surface Temperature ﬁf}:j"\\F‘\ h ttD . / / WWW. 2 h rSSt .0 I'Q




Science Team today

e Large and multi-faceted -THEY need GHRSST!
e Each brings a different expertise to the project
e« Remains dynamic and committed to the project

e Responsibilities taken seriously and effort
invested to meet and develop actions

« PEOPLE are the key to success...

http://www.ghrsst.org




International Science Team Meetings

| G-VI, Exeter, 2005 G-XIl, Edinburgh, 2011 |

| G-XVII, Washington DC, 2016

G-1, Ispra, 2000 |

| G-X, Santa Rosa, 2009

G-I, Tokyo, 2002 |

| G-IV, Pasadena, 2003

G-XIll, Tokyo, 2012 |

| G-VII, Boulder, 2006

G-lll, Frascati, 2002 |

| G-XIV, Woods Hole, 2013

G-V, Townsville, 2004 |

| G-IX, Perros Guirrec, 2008

G-VIII, Melbourne, 2007 |

| G-XI, Lima, 2010
G-XVI, Noordwijk, 2015|

| G-XV, Cape Town, 2014

G-XVIII, Qingdao, 5-9 June 2017

Science Team Meetings are open to all

Group for High Resolution Sea Surface Temperature

ﬁyfg\w http://www.ghrsst.org



G-I1: Tokyo 2002

GHRSST Tokyo Meeting 13-16 May 200

RSST

Group for High Resolution Sea Surface Temperature
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= . Committee on Earth Observation Satellites
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G-V: Townsville 2004

Townsville, 2004

RSST

Group for High Resolution Sea Surface Temperature
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G-VII Boulder 2006

(" - SYGHRSST

= . . Committee on Earth Observation Satellites
Group for High Resolution Sea Surface Temperature = I .
5!3#“!\\\ ttp://www.ghrsst.org @ Sea Surface Temperature Virtual Constellation



G-VIIl Melbourne 2007

@ e

RSST

Group for High Resolution Sea Surface Temperature

; Committee on Earth Observation Satellites
“\F\\ http://www.gh rsst.org e Sea Surface Temperature Virtual Constellation



G-IX Perros-Guirec 2008

. o Committee on Earth Observation Satellites
‘H‘\ http.//www.gh rsst.org & Sea Surface Temperature Virtual Constellation



G-X Santa Rosa 2009

Santa Rosa, 2009

Committee on Earth Observation Satellites

http://www.ghrsst.org {g Sea Surface Temperature Virtual Constellation




G-XI Lima 2010

i"ﬂ‘) GHRSST Committee on Earth Observation Satellites
- e eI %‘\F\ http://WWW.gh rsst.org i Sea Surface Temperature Virtual Constellation
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G-XII Edinburgh 2011

Edinburgh, 2011

Committee on Earth Observation Satellites

http://www.gh rsst.org @ Sea Surface Temperature Virtual Constellation




G-XIIl Tokyo 2012

& . SYGHRSST

= . . Committee on Earth Observation Satellites
Group for High Resolution Sea Surface Temperature = ‘F I .
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G-XIV Woods Hole 2013

Woods Hole, 2013

Committee on Earth Observation Satellites

http://www.ghrsst.org @ Sea Surface Temperature Virtual Constellation




G-XV Capelown 2014

E

F.' Cape Town, 2014 '
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Committee on Earth Observation Satellites
http.//www.gh rsst.org e Sea Surface Temperature Virtual Constellation




G-XVI Noordwijk 2015

| Noordwijk,
—
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G-XVI Noordwijk 2015
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G-XVIlI Washington 2016

McLean - 7 June 20768

A ONGHRSST

Group for High Resolution Sea Surface Temperature

Committee on Earth Observation Satellites
Sea Surface Temperature Virtual Constellation

5 : '\\F\\ http://www.ghrsst.org



G-XVIII Qingdao, China, 2017

S NGHRSST

= . . Committee on Earth Observation Satellites
Group for High Resolution Sea Surface Temperature = ‘F I .
5!3#“ \\\ ttp://www.ghrsst.org @ Sea Surface Temperature Virtual Constellation



Summary of the Joint Workshop on Tropical Warm Pool
and High Latitude SST Issues, Melbourne, 5-9 March 2012

1”" cm‘)

Helen Beggs, Andrea Kaisser-Weiss, Jacob Hoyer, Andy Harris, Gary Corlett,
Gary Wick, Sandra Castro and Paul Sandery



GHRSST ST Organisation

CEOS-SIT

CEOS SST

Virtual GHRSST-PO Project Office GHRSST
Constellation Coordinator Advisory

(SST-VC) Council

[ International GHRSST Science Team ]
Q

K S Q & ~\

© N ¥ & &
¥ W © © S
; Climate Data High N

SSES and Inland GHRSST Data Diurnal L ; Estimation Inter-
Validation Waters Assembly and Variation Applications Record Latitude Methods comparisons
Technical Working Systems Technical Working Se?\r:'ccj: ::?’rAG e 'I:;chmcal Working Technical

Advisory Group Group (IW- Advisory Group Group (AU]S-TAG) AgV‘SOI’Y G::)S:ry e Adiery B

(STVAL-TAG) WG) (GDAS-TAG) (DV-WG) (CDI;(-);!KG) HLT ApG) (EARWIG) (IC-TAG)

User Requirements for high resolution Sea Surface Temperature data products and services from
operational, scientific, and climate communities.

Group for High Resolution Sea Surface Temperature
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GHRSST CESO SST-VC Interaction

— GHRSST
CEOS-SIT conctallotion GHRSST Project Office Advisory

(SST-VC) Council

[ International GHRSST Science Team J

I HEEN I I
[User, Data and\ /Estimation and / Analysis and \ ( Climate Data \

Services Validation Intercomparison Records
Technical Technical Technical Technical
Advisory Group Advisory Group Advisory Group Advisory Group
\ (UDS-TAG) J \ (EV-TAG) J \ (AI-TAG) J \ (CDR-TAG) J

User requirements for high resolution sea surface temperature data products and
services from operational, scientific and climate communities

RSST

Group for High Resolution Sea Surface Temperature
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= . Committee on Earth Observation Satellites
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R/GTS Evolution

“‘GHRSST Data : : 1 JB --- JPL ... NCEI| ... CMEMS ...
Assembly Center )| ...EURO.....Individual GDP
(GDAC)’

GCGDS = GHRSST Collection and
Granule Discovery Services

ISO 19115-2 collection level record Long term preservation at an established facility Minimum access would include ftp/http, plus
OpenSearch for granules conforming to tenets of the OAIS Reference TDS. TDS possibly optional.
Model

. GHRSST

< = , Group for High Resolution Sea Surface Temperature = http: hrsst 5 Committee on Earth Observation Satellites

.,0?' \\ /[ WWW.ENISSL.OF; R Sea Surface Temperature Virtual Constellation
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GHRSST Data Processing Specification
(GNS) - 2 Detailed Processing Model
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Main data flow

wooswnen | (GDS-V2.0

MDB/SSES data

MDBJ/SSES system

HH

Derive Single
Sensor error Ingest & QC flow
statistics input data T RAN data flow R eV O 1
(SSES) streams I .
GMPE data flow
Single Sensor l I J
Error u n
Statistics Generate L2P I e 2‘ ,‘ )i ;
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: I
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HR-DDS system Extract HR-
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v
DDS
data Generate L4

analysed data
User data products (e.g.,
access through L4 SST HR- SSTfnd) based on
LAS/DODS HR- DDS data L2P data input.
DDS server granules

Extract HR-DDS
L4 SST granules

v \ 4
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Group for High Resolution Sea Surface Temperature
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GHRSST-PP Regional/Global Task

Sharing Framework

GODAE High Resolution Sea Surface Temperature
Pilot Project

Regional Data Assembly Centers (RDACs)

Q 0 a o
Remote s $2esa DU J gal) *

s 1\ - - ~ - M L -
Sensing Sl d D 3 » 0
Systems !

Level 2, 3, and 4 GHRSST satellite SST data in . ’ _—
COARDS/CF-compliant netC-DF-3 with GCMD DIF metadata il . %

Donlon et al, 2007, BAMS,
88, 1197-1213.

vw.ghrsst.org




L2P Common format with uncertainty

N-17/18
AVHRR GAC (9km) AMSRE (25/12km) GOES-E/W (5km)

e * -
0 5 ; 4 b W B
. e TR R Ve
A | e Rl Y
: s ! EETR Y ‘4;% ‘s N

N-17/18 MSG (5/10km) AATSR (1km)
AVHRR LAC (1km)

Group for High Resolution Sea Surface Temperature
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Ancillary information in L2P
products: Dynamic flags

[ S ;
-20 0
Time Difference (min)

400 600 800 1000 02 04 06 08 1
SSI (Wm™) AOD -

http://www.ghrsst.org




Over $50 Million invested by the international
GHRSST-PP community
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HOME ' QUICK START GUIDE | LATEST SST MAP ' ABOUT GHRSST ' GHRSST DATA & SERVICES ' RESOURCES

1arks

2nd GHRSST Short Course on SST G-XVIII - Registration extended to 15th May

LATEST SST MAP

For the latest daily SST map from the GHRSST Multi-
Product Ensemble

READ MORE

for the GHRSST course in Qingdao.

Workshop Team Meeting (GHRSST XVIII) https://t.co/ImH5KVANhoj https://t.co/XNmgBDCgln
Added: 8 May 2017 Qingdao, China

- 20 days ago 5%
5th ESA Advanced Training on Ocean 5 -9 June 2017

Only 3 days left to register for G-XVIII
https://t.co/'VGWVca2BC
Team Meeting (GHRSST XVII) https:/t.co/WB7Sqao4K2

EUMETSAT Training Event Using the Convene, Tysons Corner, VA, near

Remote Sensing and Synergy 17th International GHRSST Science
Added: 4 May 2017

- 32 days ago & 21 4




Testing Data Sources and
Diagnhostic Data Sets (DDS)

http://www.ghrsst.org




GHRSS MDB system @ IFREMER

MDBInterface.swf (Objet application/x-shockwave-flash) - Mozilla Firefox

Fichier Edition Affichage Historique Marque-pages OQutils Aide
c }A o | ttp/www ifremer.frimatchupdbihm/exp/MDBInterface. swi - 3 Q! P v

(@ CERSAT-www [ CERSAT-Admin |o)Monitoring of Ol Wi Dictionnaire anglais [ Neuf Cegetel - Login & Extranet IFREMER 2 Wiki Cersat [JMail Ifremer [Gmail - Inbox - jfpio... [@ Login /User- CERS... "\ - Naiad - Enhanced ... S Index of ftp://ftp.ifr...

o panmem 2.9.1.1-Debia... £ naiad:start [Wiki Ifremer] ® Hive - Hadoop Wiki o, MDBInterface.swf (Objet ap... 3% *§ AQUA MODIS MDB - Google... # %
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e Excellent progress and thanks to IFREMER MyOcean
- http://www.ifremer.fr/matchupdb

»)GHRSST

Group for High Resolution Sea Surface Temperature
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http://www.ifremer.fr/matchupdb

Welcome to the HR-DDS, Craig Donlon. Log out.

Data Access

Examples

Sponsors

Wit

Mersea”

oite map:

High Resolution Diagnostic Data Set

Interactive SST results for site nmi051

Your location is MyDDS - S5T HE-DDS - Interactive time series analysis for site nmid51

Site nmi0DS1 (Metno_Weddell_Sea_South): Centered on (-70° M, -30° E), 3° by
38 deq.

Z- 1 Year-= == 1 Month-> 2- 1 Day->

Plot of the mean centre_best values of sea surface temperature
for observations at nmi051 from 2008-02-16 to 2008-05-26
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Mote: Please enter no units for the abowe entries.

Farameter Type otatistical Operator Coverage and Cluality
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Community Tools: Felyx (http://hrdds.ifremer.fr)

« Designed for creating match-up databases and for EO
product performance monitoring
« Extract and store subsets of large datasets over

predefined static or dynamic (like buoy or ship trajectories) ,
locations e

« Processanddisp’ . " "agnostics

b l
& =

* Open source software implemented in python
«  Works with all GDS format products - extensible through plugins
to other datasets, new metrics,...

\fremer For further information see Jean Francois Piollé (jfpiolle @ifremer.fr)

W felyx®y

ﬁ;?i’;'“‘ﬁ http://www.gh rsst.or



http://hrdds.ifremer.fr/)

GCOS/GHRSST time series extensive
inter-comparisons

SST Anomaly (* C)

0 Mtk l'J"MV‘VA i ANML fm}("v ]
N A A T _

Weekly Day/Night Average Pathfinder and Optimum Interpolation SST Anomalies (° C)
T I
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Gulf Stream Analyzed SSTs

Reynolds Ol SST RTG Ol SST MW Ol SST MW+IR Ol SST

Access to more SST observations should lead to: increased
resolution, accuracy, stability

Should lead to better NWP, hurricane prediction, ocean
modeling, air-sea interaction studies, research

HRSST

Group for High Resolution Sea Surface Temperature

T ")

http://www.ghrsst.org
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Verification: PME/Inter-comparisons

$STima (K)

Time

e Optimal way forward - preserves regional
autonomy maximises benefits to user
community

e Requires a framework to deliver the
ensemble product - L4 format descriptor

e Stimulates better products and
scientific/production interactions

&fg\\\F‘\ http://www.ghrsst.org
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7} iQuam - in situ 55T quality monitoring - Mozilla Firefox
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Data Assembly and Distribution

(Free and immediate access)

ﬁ%ﬁ"%‘“‘ﬁ http://www.ghrsst.org




User tools and Services

NAIAD and dat
IFREMER and
SQUAM

GMPE

HRDDS

WMS

G1 OurOcean
DataCasting

aminer
PL

1\ Naiad

What is Naiad ?
Tuvalu islands
Lorem ipsum dolor
sitamet,
consectetuer
adipiscing elit. Mori

CATALOG

Find here project descriptio
documents, help and tutori;
system.

the web interface of
and display

Browse and
satellite  data
managed by Naiad.

design
or Naiad

Access here o
Naiad to search, exract
satellite data,

discover here the list of
products  currently

NEW FEATURES

Access to O&SI SAF METOP wind and sea surface temperature data

METOP is the first of @ new series of weather satellites operated by EUMETSAT. It
embeds two relevant sensors for oceanagraphy : a scatterometer for sea surface wind
and sea ice measurement, and an infrared radiometer allowing to retrieve the sea
surface temperature at high resolution and over the whole oceans. The acean data for
METOP are produced by the O8:SI SAF and these data are now accessible for extraction
and visualization through Naiad portal.

Read mot

are satellite embedded microwave radar specially designed to
nd speed and direction under all weather and cloud
conditions. Since the launch of ERS-1 in 1991, sea suface winds have been
continuously measured at global scale thanks to an uninterrupted series of missions
such as E DEOS-1, QUIKSCAT, ADEOS-2 and now METOP-A, We have scanned
the complete archive of some of these missions (currently ERS-1, ERS-2, QuIKSCAT
and METOP-A) in order to identify and register a complete index of all storm
vations. Users with a focus on extreme wind events can now access through
Naiad this extensive catalogue which spar r more than 17 years. This work was
supported by ESA, as part ofthe enhancement of the legacy of ERS missions.

Scatterometer

measure the sea surface

http://www.ghrsst.org




GHRSST-PP Global Data Services

@ Jot Progutsion Laboratory
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The Global Data Assembly Center: » Schamwe

Portal to The GODAE High Resolution Sea Surface Temperature Pilot Project » Lo

P L3t Se

xfile=string (0)
openr, 1,files_list

BLUElink> nxdim=(xlonmaz-xlonmin+ 1) *idegx
About the GHRSST-PP: mydin- (slatmos -wlatmsn: L1*idegy
PR . . . atagrid=fltarr(nzdim, nydim
The Global Ocean Data Assimilation has been established to give 4. RRbagrid -t tars (s moydin
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generation of glabal, multi-sensar, nigh-resalution near realtime 12p_reader, xfile,data,lat,lon
a B rintf,10,xfile
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P The role of JPL GDAC (Global Data Assembly Center) is the B nreck-isize(1)
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o |
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Answer D

o if iswitch eq 0 then begin

=0L.nrecz-1 do begin

lon[ix]-zlommin)*idegx

iydim=(lat[ix]-zlatmin)*ideg

if ixdim ge O and ixdim 1t nxdim and iydim ge 0 and 5

iydim 1t nydim then begin

if data[ixz] 1t zbad then begin

datagrid [ixdim, iydim]=data[ix]+datagrid [ixdim,iydim]

nptsgrid[ixdim.iydim]=nptsgrid[ixdim, iydim]+1
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LTSRF Progress
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<-- Data available back to 1981
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LTSRF Progress
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Total Volume (GB) = 131545.53
o <-- Data available back to 1981
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SST ECV Conceptual Framework

SST_depth
SST_fnd

SST_subskin

SST_skin
L4
L3
Thematic 7
CDRs
L2
L1

Fundamental
CDRs
LO

& Coarse Less Fine Finer=—)

Coarse
&fg\w http://www.ghrsst.org
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2012 GHRSST Data Availability

1981
- 11990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
1989

(A)ATSR

GOES

SEVIRI

MSG

MTSAT

AMSRE

MODIS

AVHRR
GAC

AVHRR

™I

IASI

Sensor not in operation or capable of SST observations
No plans yet for GHRSST L2P/L3C

Efforts underway or proposed for GHRSST L2P/L3C
Data available in GHRSST L2P/L3C

Group for High Resolution Sea Surface Temperature

&Z;.""J“W http://www.ghrsst.org
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Matrix: Example SST

GCOS Requirement Verification ﬁ

GCOS(2011) SST CCI Phase 1

Accuracy 0.1 K 0.1 K*
on scale of 100 km demonstrated on 1000 km
Precision Not specified Varies, quantify it *
Stability 0.03 K / decade 0.05 K / decade *
Spatial resolution 10 km 0.05° §
[~0.1°]
Temporal resolution Daily Daily, day & night, standardized local time
*§
Uncertainty Develop an approach Total and uncertainty components *§
information
Type of SST SSTskin SSTskin & SSTbuoy-depth *§
Period From start of AVHRR 20 years
(30+ years)
Independence (not Not specified Yes *§
tuned to in situ
measurements)

* SST CCI is unique and/or world-leading in this regard
§ SST CCI goes beyond GCOS in response to user requirements survey



AATSR Day
Bias (mean
discrepancy)

Bias (median

Bias (mean
GSCrepancy map)

Bas (medan
discrepancy map)

AATSR Day

Precision map (SD
of discrepancy)

Precision map
(RSD of
dgscrepancy)

Precision (mean of
cell SDs)

Precision (medan
of cell RSDs)

Stability with
respect o trend

Stability with
respect to season
(amplitude of
cycie)

Stabiiity between
day and night

Independence from

in situ

Map SST
sensitivity

Generality

Improvability

Difficuity

Number of
matches

Table 5.2.2: Companson of metrics related to SST estimation for day-time AATSR observations, globalty

ARC
0.082K
0094 K
[N T
it o8 B
L]
A -
7 J‘-l.
ARC

0.306 K
-0.003 £ 0.002 Kiyr

North: 0.139 £ 0.600 K
Equator: 0.076 £+ 0543 K

Southy 0.067 +0.775K

Day-Night: 0005 +
0011K

Trend 0w7‘2 0.004
Khyr

SST  retfrieval fully
independent.

5V

Coefficient design is
specific to ATSRS.

Reason fopexpect a full
radiative transfer model
upgrade  may  be
beneficial. Otherwise, no
obvious  method  to
improve SST coefficients
improvement.

Already _implemented
with  modules  and
auxiliary coefficient files
available.

31659
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¥
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0432K
0269K

-0.001 4 0,003 K\

North: 0.211 £ 0615K
Equator: 0.110+ 0526 K

South: 0.067 + 0.770K

Kiyr
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L
—ndl W
2 -
S PEE
. -
04MK
0264K
0,000 + 0.003 Kiyr

Norih: 0.171 £ 0612K
Equator: 0.067 + 0.508 K
South 0.063 + 0.698 K

ORAC
0206K

021K

. -
e 2w
- 2 S

i
k.

»
-
- = . W
-
0497K
0349K
0,008 + 0,003 KAT

North: 0.140 £ 0.570K
Equator: 0.1122 0.737K
South: 0.084 £ 0.75¢ K

Day-Night: 0.127 + 001 DayNight -0004 * NA
K 0010K
Trend: 0.000 £+ 0004 Trend 0007 + 0004
KAT
Indirect via Indirect via Indirect via

use of NWP for forward
model, but negligible in
practice.

General approach
applicable  to  many
Sensors.

use of NWP for forward
model, but negligible in
practice.

General approach
applicable  to  many
Sensors, assuming
maiched  high-quality
reference  SSTs  are
available.

use of NWP for forward
model, but negligible in
practice.

Not supplied but likely to
be high (close to 1.0)

General approach
applicable to  many
sensors,  but  only
envisaged for day time
scenes at current time.

‘will derive
from  improving  fast
radiative transfer and
knowledge of  emor
covariance
characteristics of NWP
and sensors.

Feasible in context of
Bayesian cloud
detection, since same
simulations are required.

30848

will derive
from improving  fast
radiative transfer and
knowledge  of  emor
covariance
characteristics of NWP
and sensors.

Feasible in context of
Bayesian cloud
detection, since same
simulations are required.
Requires new auxiliary
information on simulation
biases when applied to a
new sensor.

31053

will derive
from  improving  fast
radiative transfer and
knowledge  of  emor
covariance
characleristics of NWP,
sensors (visible
channels in particular),
and particularly aerosol
modes.

Some adaptation and
recoding required.

27992

High

High

Medium

Medium

Algorithm
Selection
Report

One global metric table
for one sensor under one
observational scenario,
showing four competitor
algorithms

Comprehensive 304pp
Recommendation for future:

streamline the process of
making the results accessible



ESA SST_CCI L4 analysis
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http://dx.doi.org/10.6084/m9.figshare.1246151

. o Committee on Earth Observation Satellites
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CEES CEOS SST-VC and GHRSST

Tokyo, Japan
June 6-7, 2012
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Group for High Resolution
Sea Surface Temperature

Committee on Earth Observation Satellites

The First Iron bridge in the world, Shropshire, United Kingdom,
Built by Abraham Darby, 1781

The aim of the CEOS SST-VC is:

To foster the best quality sea surface temperature data
for applications in short, medium, and climate time
scales in the most cost effective and efficient manner
through international collaboration, scientific
Innovation, and rigor

CEOS SST-VC ToR, 2012



CE *5 CEOS SST-VC

June 6-7, 2012

CEOS Virtual Constellation for Sea Surface Temperature (SST-VC)

Providing best quality SST data for wide application through international collaboration,
scientific innovation, and rigor

-

Polar orbiting missions Wit passive microw

SO0 [CapEulIty]
WindSat |y 7% GOOMWT g

TRMM
L Series

<° Aqua

Polar orbiting missions with infrared SST capability

¢ ‘&V{ Metop Series

; Copernlcus
‘ Sentinel-3 JPSS Series

Geostationary meteorological missions with infrared SST capability

MeteoSa; . v MSG

~ Series | senes &

MTSAT, - "t

2015 status: With launch of Sentinel-3, many core elements will be operational and major requirements met



Sustainability: GHRSST-PP -> GHRSST
o Move from GHRSST-PP to GHRSST

Phase-I: An International pilot project tasked to
develop and implement a distributed system to
deliver integrated high resolution SST and Sea Ice
(S1) data products in a sustainable manner
(Complete)

- Phase-Il: Develop a sustained R/GTS system for
SST&SI and Manage the ongoing evaluation and
evolution of the system (Complete: Operating)

- Phase-lll: Transition to self sustained activities
supporting Operational & Science communities
(Complete)

- Phase-1V: Deliver SST & S| Climate Data Records
(CDR) in support of CEOS and GCOS climate
objectives
(Underway)




User needs are key to success

o Sustained & meaningful SST products
- Excellent Science
e Sustained and adaptive-user driven
services for SST
- Excellent technology for users

o Better confidence in SST products and
their delivery (new instruments)

o Ease of access, easy documentation

e Proven standards, nomenclature,
symbology

e An international forum for
practitioner and user communities
(Science Team, User Consultation)

ﬁ%ﬁ"%‘“‘ﬁ http://www.ghrsst.org




GHRSST PO
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2010-2012

2012-
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FromR&Dto ...... ... Operations
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GHRSST Scientific and Technical Reports?

e The I0OCCG has developed a set of 11
consensus reports on Ocean Colour

e These are excellent reference documents

e Can GHRSST do the same for SST?
e Cal/Val plan?

http://www.ghrsst.org




If you want a “GHRSST” of your own...

e Have real users and connect with them
e Give users what they want

 Have clear requirements - a good stakeholder
(GODAE)

e Build and maintain user/producer communities
e Build from the bottom up
« Keep data focused and not programmatic

e Maintain Solid standards, nomenclature, symbology
for satellite SST

e Have regular meetings to build and maintain the
community

ﬁ;?i’s'“‘ﬁ http://www.ghrsst.org




If you want a GHRSST...

e Have good documentation (practical,
professional, and relevant)

« Have an excellent web site
e Do promotion at all levels

e Don’t worry about the money - the money will
follow a community with drive and vision

 Know and believe in what you want
e Never give up

e Have strong leaders

e Look after your people - always.

ﬁ"lf“‘ﬁ http://www.ghrsst.org




ESA Ocean Training 2017, Porto
11-15th September 2017

Portugal
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Dr Gary Corlett .
GHRSST Project Office

Connecting with
Ocean Colour
| (Bryan Franz)



