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Level-2 SST: VIIRS/AVHRR/MODIS

- NOAA ACSPO Team : ACSPO (NOAA GAC, Metop FRAC, S-NPP VIIRS, Terra/Aqua MODIS)
- H. Roquet, P. LeBorgne . O&SI SAF Metop-A FRAC

- D. May, B. McKenzie : NAVO SEATEMP, NAVO VIIRS

- S.Jackson : IDPS (NPP)

- C. Merchant, O. Embury : L2P ARC (preparation for the Sentinel-3 SLSTR)

- Y. Kurihara, M. Kachi : L2P Himawari 8 AHI, JAXA

- A O Carroll : L2P Metop-A IASI, EUMETSAT, S3VT

Level-3 SST. AVHRR/(A)ATSR:
- K. Casey, R. Evans, J. Vazquez, E. Armstrong: PathFinder v5.0

- D. Surcel-Colan, B. Brasnett . Canadian Met. Centre, 0.2 °foundation

- H.Beggs : ABoM GAMSSA

- M. Chin, J. Vazquez, E. Armstrong : JPL MUR

- E. Fiedler, M. Matrtin, J. Jones : OSTIA foundation, GMPE, OSTIA Reanalysis

- R. Grumbine, B. Katz . RTG (Low-Res & Hi-Res)

- V. Banzon, R. Reynolds . OISSTs (AVHRR & AVHRR+AMSRE)

- D. May, B. McKenzie : NAVO K10

- J.-F. Piollé, E. Autret . ODYSSEA Definitions of levels:

- E. Maturi, A. Harris . Geo-Polar Blended L2: swath projection (satellite)

- Y.Chao : JPL G1SST L3: gridded with gaps (satellite)
J. Hoyer : DMI OISST

GHRSST support: Peter Minnett, Cralg Donlon, Alexey Kaplan
EUMETSAT VS support: Kenneth Holmlund, Anne O’Carroll (also GHRSST)

Meyor SST data providers: Projects and international groups
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@ ACSPO - Advanced Clear-Sky Processor over Oceans
- NOAA SST system that generates SST from multiple geo and polar
platforms, in real time and reprocessing mode

@® SQUAM — SST Quality Monitor
- NOAA automated system for monitoring and validation of SST products
- Diagnostics/results are made available online, with ~2-3 days latency

@ Quam —in situ SST Quality Monitor

- NOAA system that provides quality controlled in situ data (drifters,
moorings, ships; + ARGO floats in recent version 2)

My contribution (and today’s talk) is about SQUAM — The SST Quality Monitor

@ STAR (Center for Satellite Applications and Research): NOAA Satellite Science Arm
@ OSPO (Office of Satellite and Product Operations): NOAA Satellite Operations 24/7

19-Nov-2015 NOAA SQUAM, EUMETSAT 3
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SQUAM

1. SST satellites and NOAA ACSPO products overview

2. SST Quality Monitor (SQUAM): Why? What? How?
e Consistency as a ‘key requirement’ in multi-mission inter-comparison
e Example Monitoring & Validation: Maps, Histograms, Time series etc.

3. Expanding to new modules: Geostationary (Himawari-08)
4. Uncovering issues in products: Examples

5. Expansion potential beyond the current framework
» Characterization of collocation effect
e Estimation of internal error by Triple Collocation Method (3-way)

6. What we at NOAA/STAR can potentially offer for EUMETSAT products?
 Examples of (A)ATSR Reprocessing for Climate (ARC) data in SQUAM
e Examples of IASI in SQUAM (this visit; preliminary)

7. (Online demo [connectivity)

8. Summary

19-Nov-2015 NOAA SQUAM, EUMETSAT



SQUAM
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Source: WMO
SST. many projects, missions, teams, agencies.

NOAA SST enterprise ACSPO system is used with multiple SST platforms/sensors
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NOAA Enterprise Sea Surface Temperature (SST) System

Operational/Experimental Products

« Polar: Operational with AVHRR (NOAA/GAC and Metop- A and B /FRAC);
S-NPP/JPSS VIIRS; Experimental with Terra/Aqua MODIS

» Geo: Experimental with Himawari-8 AHI (launched Oct’2014);
To be operational with H8 AHI and GOES-R ABI (to be launched Oct’2016)

Two Reanalysis (RAN) efforts underway
« AVHRR GAC RAN (NOAA-15, 16, 17, 18, 19, Metop-A, -B (2002 — pr)
« S-NPP VIIRS (Jan 2012 — pr)

Data availability (GHRSST, GDS2) NOAA ACSPO produces >10 different products
* NOAANCEI There are also NASA, NAVO, OSI SAF products
« PO.DAAC

Essentially, SST community is data rich!

FURLIEL e Seell A SH10 What Products are available? What is retrieval the
* Alex.Ignatov@noaa.gov (STAR, Pl) | qomain? How they compare? Perform? (mind your

» John.Sapper@noaa.gov (OSPO, PI)| own business only does not work if we were to know the
relative performances)

19-Nov-2015 NOAA SQUAM, EUMETSAT 6
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2. SST Quality Monitor (SQUAM): Why? What? How?
e Consistency as a ‘key requirement’ in multi-mission comparison
« Example Monitoring & Validation: Maps, Histograms, Time series

19-Nov-2015 NOAA SQUAM, EUMETSAT 7



SST Quality Monitor (SQUAM) SQUAM

@ Why
- Evaluate the retrieval domain and performance in near-real time
- Was initially created for ACSPO, now additionally monitors other products
in the spirit of “community”

@ What

Automated, ~Near-Real Time (2-3 days), Global, Online
Monitoring; Validation (vs. in situ); Consistency Checks (vs. L4s)
Adaptable to other products, e.g., Ocean Color, Salinity, LST
URL: Google “SQUAM SST” or “NOAA SQUAM”

¢ How
- Analyzed are deviations from a set of references: ATg=Tg— Tger
- Gaussian? Centered at ~0? Narrow? No outliers?

- Two types of Trer

1. iQuamin situ (“Validation”): Data may be sparse, non-uniform in space & in
accuracy/precision (even after QC), and subject to geographical biases

2. Global L4 analyses (“Consistency Checks”): L4 products have complete global
coverage & more uniform accuracy/precision. The much larger (by 3-4 orders of
magnitude) “match-up data sets” allow a quick global snapshot of L2/3 products

19-Nov-2015 NOAA SQUAM, EUMETSAT 8



Current SST Datasets in SQUAM SQUAM

ﬁ_evel 2/ Level 3 \ ﬂva 4 \

PO'aLVHRR : ) CMC 0.2 (Canada), CMC RAN

= S (ACSPO, NAVO, O&SI SAF... .

_ VIIRS, MODISs, ATSRS (ACSPO, ARC...) giﬂg’sip;rat'onﬁ' JrBle;ro (UKMO)
- Sentinel-3 SLSTR (Eumetsat, 2016) aunor CUETElR 20,
Geostationary JPL MUR, JPL G1SST
- GOES (NOAA, NAVO, O&SI SAF) Reynolds (AVHRR; +AMSR-E)

- SEVIRI (NOAA, O&SI SAF) RTG (Low, High Resolution), GSI
- MTSAT (NOAA, JAXA) ODYSSEA (France)
- Himawari-8 (NOAA, JAXA, ABoM?) GMPE (GHRSST)
K GOES-R ABI (ACSPO, 2016) / NAVO K10
NOAA Geo-Polar Blended
/m situ (iQuam) \ DMISST (Danish Met. Inst.)
L NCODA (NRL
QC, Monitoring, Data Access (NRL)

di rsod/sst/i / MGDSST (JAXA, Japan)
- www.star.nesdis.noaa.gov/sod/sst/iquam RSS (MW, MW-MODIS)

Platforms
- Drifters, Moorings, Ships, ARGO Floats,.. Definitions of levels:
Sources L2: at observed pixels (satellite)
\_ GTS, ICOADS. GODAE/FNMOC, .. / L3: gridded with gaps (satellite)

19-Nov-2015 NOAA SQUAM, EUMETSAT 9
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Eile Edit View History Bookmarks Tools Help
J'ja NOAA NESDIS 55T Quality .. % \+

B s seee

@ | Q squam google sst

quam/index.htrml

(- @ www.star.nesdis.noaa.gov/sod

SQUAM SST Quality Monitor 1 4

SQUAM v10.0 iy

About +

Home

Last updated: Aug-24-2015

Highlights since Feb 2010

SQUAM objective

- Serve as a community tool for
near real-time monitoring of
major global 35T products

What SQUAM does?

- Monitors global L2 & L3 S5Ts
w.r.t. L4 fields & in situ data

- Intercompares and validates
various global L4 S5T products

Methodology

- Global OC and statistical checks
for =elf- and cross-consistency
using maps, histograms, time
=zeries, and dependencies of 55T
differences

Page navigation

- For specific data, follow the top-
left menu or click inside the table

- For related info (ver., ref, ...},
=zee "About+" at the top-right
Contact us

- Tell us how we can do better:
Prasanjit Dash Sasha Ignatov

High Resolution
NPOESS VIIRS
NESDIS ACSPO
NGS/Raytheon IDPS
NAVO

AVHRR FRAC

NESDIS MetOp-B

NESDIS MetOp-A ACSPO
EUMETSAT 0&S1 SAF
TerrafAgqua MODIS

NASA MOD28MYD28 (coming)
NESDIS ACSPO
(A)ATSR/Sentinel-3 SLSTR
ARC L2P (A)ATSR

ESA Sentinel-3 (future)

AVHRR GAC
NESDIS ACSPO

NAVO SEATEMP
NESDIS MUT (heritage)

- "L2/3 vs L4" complements heritage "L2/3 vs insitu” validation ++ihe?

AVHRR GAC
ACSPO L3U (currenthy v2.4)
NODC/RSMAS PathFinder v5.0

- Contributes to GHRSST STVAL  ++Link

SST data
providers

Canadian
Meteorological
Centre

METEOROLDEY

Reynolds (AVHRR) : DOL_AV
Reynolds (+ AMSRE-E): DOL_AA
RTG high resolution: RTG_HR
RTG low resolution: RTG_LR
NAVDO K10

NESDIS POESGOES

NASA JPL 1km G1S5T: G1SST

0STIA, UK MetOffice

OSTIA Reanalysis, UK MetOffice
CMC 0.2°, Environment Canada
GAMSSA 28km, Australian BOM
ODYSSEA, MERSEA France
MUR, JPLINASA

DMI OISST, DMI

GHRSST Median Ensemble
- Contributes to GHRSST IC-TAG
++Link

Satellite missions
& SST Groups

GHRSST

Motice: SQUAM L4 module is not up-to-date and updating is underway [28-May-2014].

Heartbleed Motice + Privacy Policy * Disclaimers + Information Quality = Accessibility = Search * Customer Survey

Monthly insitu val high-res L2 SST/Jun-04-2013] More...
2012 Eumetsat presentation (VIIRS) [Aug-30-2012] FFT

VIIRS & MODIS {ACSPO) included in High Res SQUAM; HR.
‘55Ts compared against L4 & in situ  [Mar-15-2012] Maore...

Insitu wal of high res. S5Ts included [Oct-12-2011] More...

OSTIA reanalysis SST included [May-08-2011] More...
GAMSSA SST included in L4-SQUAM [Mar-09-2011] More...

SQUAM overview presented at GHRSST DV-WG, ST-VAL,
HL-TAG combined workshop [Mar-02-2011] PET

Insitu walidation of L4 S5Ts implemented [Dec-2010]

‘SQUAM & other NESDIS monitoring systems presented at
USSST meeting [Now-08-2010] PPT

Peer-review paper published in JAOT-Oceans
[Nev-2010] FDF

JPL G1SST and CMC 0.2° S5T included in L4-SQUAM
[Now-03-2010] More...

PathFinder v5.0 included in L3-SQUAM
[S=p-03-2010] More...

MAVO KID, GMPE, & POES-GOES Slended 55Ts included in
L4-SQUAM  [Aug-23-2010] More...

L4-SQUAM presented st GHRSST-XI mesting
[Jun-30-2010] FET

MetOp-A FRAC SST (NESDIS ACSFO and O&SI SAF) included
in L2-SQUAM  [May-18-2010] More...

NAVO SEATEMP products included in L2-5QUAM
[Apr-07-2010] More...

SQUAM presented at 2010 MyOcean & STVAL
[Feb-23-2010] FFT
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SQUAM

L 2-SQUAM
(HR SST)

www.star.nesdis.noaa.gov/sod/sst/squam/HR/

L2 SQUAM comprises high resolution (HR; 1km or better)
and low resolution (GAC; 4km) modules

 Here, examples are from the HR module

19-Nov-2015 NOAA SQUAM, EUMETSAT
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ACSPO S-NPP VIIRS SST in HR-SQUAM SQUAM

Maps Histograms Time-series Dependencies Hovmodller

, NPP VIIRS (ACSPO, day) - CMC L4 NPP VIIRS &

oy i (ACSPO)

= - - A ’Qg:;ﬁ':‘,‘

3

i
!
Wiy " -

PR pag TR

e
g 2 3 - S_‘:} = s
AR T et L{’/ o e/ NPP VIIRS (ACSPO) — CMC L4

L

Left Outlier: Median - 4*RSD: N=152352 {0.12%)

Right Outlier: Median + 4*RSD: N=2010213 {1.59%)
20151028_NSSVIRS

o : Vet =5 |} _—~_ SST-CMC(opr), 20151029
= - D— 20 1 L L M 1 " " " 1

/ﬁ= 12674189
Min=-4.43
-135 - -5 o 45 7] 133

Max=8.49

Day, ACSPO V2.40 VIIRS (NESDIS)

-2.0 -15 -1.0 .5 D.0 0.5 1.0 20

RSD=0.40

Skew=1.29
Kurt=5.18

Maps used to check coverage & global product Gauss_Fit(Median ASD)
performance (cold — cloud/aerosol leakages, warm —

=y
2
8 10 Median=0.27
o
o
€
=1
=

diurnal warming)
4 2 0 2 4

SST-CMC (C)
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ACSPO Aqua MODIS SST in HR-SQUAM SQUAM

Maps Histograms Time-series Dependencies Hovmodller

AQUA MODIS (ACSPO, day) — CMC L4

L= b — .
o S M AQUA MODIS
AR IR (ACSPO)
[ T AT *1:%( ; 5—}( A,
] ;:_ %t. : ; \)”—}? ! K ;{? = ~-., {’Jrr $ i
e o &,/ paliel, S WA | AQUA MODIS (ACSPO) — CMC L4
1° 25 e B AL\ SSTOMCEp, 20151029
g‘_____r_______...--——-.“r‘— _____r,cr"’"_'M ﬁ‘—t_r 20 /ﬁ, Left Outlier: Median - 4*RSD: N=49737 (0.11%)
Right Outlier: Median + 4*ASD: N=648838 (1.37%)
135 a0 a5 [ 5 ] e :gzjn:_uwmom
Day, ACSPO V2.40 AQUA MODIS (ACSPO)
2.0 -1.5 -1.0 05 0o 0.5 1.0 1 20

2
[ 7]
5 Median=0.31
o 10 s
@
o]
£
=1
=

RSD=0.45
Skew=1.10
| Kurt=3.99
In ACSPO MODIS SST product, there are a factor of 2.7 ° Gauss_FitiMedian,ASD)
fewer valid SST pixels compared to VIIRS, and its
performance is slightly degraded 0
-4 -2 0 2 4

SST-CMC (°C)

19-Nov-2015 NOAA SQUAM, EUMETSAT 13
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Time series of S-NPP VIIRS & Aqua MODIS SSTs saquawm
" Maps Histograms = Time-series Dependencies Hovmodller
NIGHT (daily) DAY (daily)
e 15 :}%T:g;%l&;?&imgagﬂ?r Re‘lalneﬂ} NW’.WRS & AQUA MODIB Dally e 15 %g{:gmwﬁﬁztgg% Hewheq NPP VIIRS & AQUA MODIS, Dally
8 g Comparable performances
% V\/\N’\/‘/‘”\» 5 |p for ACSPO VIIRS & MODIS
%? B L L T e PR PO PO €Y LR £ LR e e PR PR EI S ETEO S SRR e PLRt) - % 1 s et ¥ T 2
E E MODIS: less # of obs and
g B e 4 .,,ﬁ_ /-\/ufv-\,, -------------------- = g 5 /V‘/“‘L/' ------- 2 H_‘ ---------------------- g L S S = Sll htl de I’aded SST
O i el g S RAR IR e
+ ,| Total # valid SST (10"7) + | Total # vaI|d SST (101 7)
2015.0 20155 2016.0 2015.0 20155 I AQUA and NPP fly close
1.0 NMPQP?; g;%% F“‘iﬂ:& CI:JSaPIg"(OmIIer mmlnea: NPP VIIRS & AQUA MODIS, Dally 1.0 5:; :Cg‘mmAugE: 'q%aé\go(omller necalned) NPP VIIRS & AQGUA MODIS, Dally orbits. NPP provides
] R larger coverage; Aqua
é E T o [ b e ore LT RRE ety Fee e e S o A e ot = prOVideS IOnger hiStory.
a 8 Currently, ACSPO MODIS
7 s is experimental, but if of
§ 5 interest to users, we will
- T 11 s ettt R SRS = bR | - T T I3 Consider making |t
MEAN Wl’t Drifters MEAN Wrt Drifters operational in GDS2
1.0 -1.0 format
2015.0 20155 2016.0 2015.0 2015.5 2016.0

1.0 bight High Rosohitlor, Dally (Outlir Himlned! NPP VIIRS & AQUA MODIS, Dally 1.0 Day High Resolution, Dally (Outiler netalned) NPP VIIRS & AQUA MODIS, Dally o )

e NI S Similar comparisons are
§ [ e & i available for major global
S TR - S - products in HR-SQUAM
7 2 (online demo, if possible)
§ 0.4 B g‘ B
g W%Ww :

B g2+ & 02 : .
o SD wrt Drifters SD wrt. Drifters
: 0.0 ;
2015.0 20155 2016.0 2015.0 20155 2016.0
Year Year
19-Nov-2015 NOAA SQUAM, EUMETSAT 14



All SST products in HR-SQUAM SQUAM

Maps Histograms Time-series Dependencies Hovmdller

Day ngh Resolutlon Monthly (Outlier Fletamed}

NPP(ACSPQ)  Mell PO}  MetOp-A(O&SI SAF) TERRA(ACSP
NPP(IDPS) MatOp-A(ACSPO) AQUAACSPO)
£ 05 - Monthly validation of 8 different hi-res SST
£ : . ,
5 ‘ products in HR-SQUAM (against QC’ed
0.0 - drifters from NOAA iQuam)
w
s
g s Mean (day)
Std Dev (day)
-1.0 _ ' :
2008 2009 2010 2011 2012 2013 2014 2015 2016
Year
2.0 Day ngh Resnlutton Monthly {Outlier Retbj ed) l
NPP(ACSPO) M MetOp-A(CES| SAF) ! >
NPP{IDPS) Mﬁtf)pr[.& SPOY) AQUAACSPO)
E 1.5 1 B
=
o
9 no =
Other statistical parameters and B 1.0 B
interactive plots are also available 3
0 . -
(will show later in the demo) 3 05 - _
2o
UO T T T T ¥ T T T
2008 2009 2010 2011 2012 2013 2014 2015 2016

Year
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SQUAM

L 4-SQUAM

www.star.nesdis.noaa.gov/sod/sst/squam/L4/

 Inter-compare ~15 L4 SSTs (Maps, Histograms, time series ...)
« Validate consistently against QCed in situ data

19-Nov-2015 NOAA SQUAM, EUMETSAT 16
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Level-4(L4) SQUAM SQUAM

Maps Histograms Time-series Hovmoller

4
z
2
%
Z
<

o‘":

CMC 0.2° GDS2.0 - GAMSSA_28km, 20151115

Difference between two foundation SSTs,
Canadian Met Centre 0.2 - ABoM GAMSSA

CMC 0.2° GDS2.0 - GAMSSA_28km, 20151115

N=533461 Left Outlier: Median - 4*RSD: N=4476 (0.84%)
Right Outlier: Median + 4*RSD: N=6345 (1.19%)

Min=-15.38

2 1]
On average, the differences are 2 :
close to zero but may be 8 10 ’:;g‘:’(;zg-m -
prominent in the dynamic, icy 8 '
. £ Skew=-0.98
and/or cloudy regions 3 | Kut=g270 i
Gauss_Fit(Median,ASD)
0 - ;
-4 -2 0 2 4
CMC - GAMSSA ( C
’ 17
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Level-4(L4) SQUAM SQUAM

Maps Histograms = Time-series Hovmoller

4
z
2
%
Z
<

=
S
>,

5 ICMC GAMSSA _MUR
g 44 N . . ]
g ¢ Validation of L4 Foundation
g® _% SN T SSTs wrt. iQuam drifters
| # of matches/day i
* 0 Foundation SST stats wrt. Driflers
2009 2010 2011 2012 2013 2014 2015 2016
0.4 MG GAMSSA _MUR
0.2 — . n
5 Mean Differences
§ oo g = G P
= AV WV ’ .\\'. 8 7 T, VY Y
0.2 —
04 Foundation SST stats wrt. Drifters
2009 2010 2011 2012 2013 14 2015 2016
1.0 oMC GAMSSA _MUR
0.8
M| Standard Deviation _ Globally, GAMSSA and OSTIA closely track each other
g ' \ in terms of Mean Differences and Standard Deviation
B 04 Lﬂ,\_,;m./;;; f\;;,%/\ujr \ — 2 (note that drifters are assimilated in both)
0.2 — ' —
0.0 Foundation: SST stats wrt. Drifters

2009 2010 2011 2012 2013 2014 2015 2016
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1. RS satellite missions and NOAA ACSPO SST products overview

2. SST Quality Monitor (SQUAM): Why? What? How?
« Consistency as a ‘key requirement’ in multi-mission comparison
« Example Monitoring & Validation: Maps, Histograms, Time series

3. Expanding to new modules: Geostationary (Himawari-08)
4. Uncovering issues in products: examples

5. Expansion potential beyond the current framework:
* Characterization of collocation effect
o Estimation of true random error by Triple Collocation Method (3-way)

6. What we at NOAA/STAR can potentially offer for EUMETSAT SST products
In such collaborative activity?
 Examples of (A)ATSR Reprocessing for Climate (ARC) data in SQUAM
 Examples of IASI in SQUAM (this visit; preliminary)

7. (Online demo |connectivity)

8. Summary
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SQUAM

L2-SQUAM
(GEO) new

www.star.nesdis.noaa.qov/sod/sst/squam/GEQO/

 Himawari-7 (MTSAT-2) and Himawari-8 AHI (ACSPO and JAXA)
 Work In progress (preliminary results)

e In collaboration with JAXA (Misako, Yukio)

19-Nov-2015 NOAA SQUAM, EUMETSAT 20
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GEO-SQUAM SQUAM

Maps Histograms Time-series Dependencies Hovmoller

Skin SST (SSES bias applied), Himawari—7 Imager (0SPC),v02.0,2015083  Regression SST, Himawor i—8 AHI (ACSPO),V2.41b02,201508301630 Skin 55T, Himawari—8 AHI [Jaxa)v1.0—v02.0—fv01.0,201508301630
Clear: 16.51 & . e e Clear: Z4.68 % _ V1T Clear: 14.76% _ i o QUG Level ge 3 Sat Zen Angle e 67
AN = NN A A =
’ ’ fF ,

E 2

7
| ‘" : : :

-+ 0 4 8 1z 16 20 24 28 32 3 (D) -4 9 4 8 1z 16 20 24 28 32 38 () -4 0 4 8 1z 16 20 4 28 3 36 (0
Himawari-7/MTSAT2 (NOAA OSPO) Himawari 8 (NOAA ACSPO) Himawari 8 (JAXA)
Clear sky coverage = 16.6% Clear sky coverage = 24.7% Clear sky coverage = 14.8%
(Probabilistic cloud (ACSPO Clear-Sky Mask, (Bayesian cloud mask; contact
determination - Bayesian) Petrenko et al., JTech, 2010) Misako/Yukio for more info)

SST maps are useful to check for coverage and large image quality issues.
For product performance, SQUAM checks the residuals wrt. L4s (as shown earlier)

19-Nov-2015 NOAA SQUAM, EUMETSAT 21



GEO-SQUAM SQUAM

Maps Histograms Time-series Dependencies Hovmoller

MTSA 2 - C Himawari-

Sy

gl L\

8 (ACSPO) - CMC ' Himawari-8 (JAXA

s ) . CMC |,

I - — S —
-20 -15 -l0 -05 0o 05 1.0 1.5 20 (%) -20 -5 -1 -05 00 05 10 15 20 (G -20  -15 -0 -05 00 05 10 1.5 20 ()
SST Differences (satellite - L4), 201508301632 SST Differences (satellite - L4), 201508301630 SST Differences (satellite - L4), 201508301630
20 N=771867 Left Outlier: Median - 4*RSD: N=4610 (0.60%) 20 ,N=4528663 Left Qutlier: Median - 4*RSD: N=13350 (0.29%) 20 'N =4126073 Left Outlier: Median - 4*RSD: N=8575 (0.23%)
i ier: i *RASD: N= . i ier: i W : N= . i ier: i *] : N= i
Min=-13.07 Right Outlier: Median + 4*RSD: 616 (0.08%) Min=-4.83 Right Outlier: Median + 4*RSD: N=1289 (0.03%) Min=-31.62 Right Outlier: Median + 4*RSD: N=27460 (0.67%)
201508301630_0SPO.HO7 Imager 201508301630_ACSPO.HO8.AHI 201508301630_JAXA HOB.AHI
Max=3.62 i Max=3.77 Max=18.45
—_ 5 — Himarai-07 Imager OSPO v020 Clear:16.81% ~ —_ 1 - Himarai-08 AHI ACSPO V2.41b02 Clear:24.68% I~ —_ =1 Himarai-08 AH| JAXA v 0-v02 0-h01.0 QL=3 VZA<B? Cloar: 14 76% [~
g g g
2 2 2
8 10 Median=0.14 L 8 10 Median=-0.03 L 8 10 Median=-0.81 L
= RSD=0.44 = RSD=0.38 = RSD=0.40
8 2 8
E Skew=-1.02 g Skew=-0.41 g Skew=-0.12
=z 5 Kurt=4.92 - 5 Kurt=1.28 l =2 5 Kurt=43.77 |
Gauss_Fit(Median,ASD) Gauss_Fit{(Median,RSD} Gauss_Fit(Median,ASD} ‘
0 T - [ T T " — T 0 T T T O T T T
-4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2 4
Skin SST (SSES bias applied) - CMC (°C) Regression SST - CMC (‘C) Skin SST - CMC ('C)
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GEO-SQUAM SQUAM

Maps Histograms = Time-series Hovmoller
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Q Validation of GEO SSTs wrt Drifters +
[ Tropical moorings (from iQuam)
@®©
S
H
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o
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i B Persistent cold bias observed in JAXA AHI SST

g - against in situ data (same as against CMC).

g 10 ] L :

RN s 29 Standard deviation of JAXA SST is comparable to
5 g that of ACSPO AHI SST but somewhat noisier.
0 é 06
D e |

g o ! -

8o . SDwrt Drifter

00:00 00:00 00:00 00:00
01Augis 01Sep15 010ct15 01Nov15
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1. RS satellite missions and NOAA ACSPO SST products overview

2. SST Quality Monitor (SQUAM): Why? What? How?
« Consistency as a ‘key requirement’ in multi-mission comparison
 Example Monitoring & Validation: Maps, Histograms, Time series

3. Expanding to new modules: Geostationary (Himawari-08)
4. Uncovering issues in products: Examples

5. Expansion potential beyond the current framework:
» Characterization of collocation effect
« Estimation of true random error by Triple Collocation Method (3-way)

6. What we at NOAA/STAR can potentially offer for EUMETSAT SST products?
 Examples of (A)ATSR Reprocessing for Climate (ARC) data in SQUAM
 Examples of IASI in SQUAM (this visit; preliminary)

7. (Online demo |connectivity)

8. Summary
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£ ISSues: (1) persistent biases due to cloud or SST algorithms? sQUAM
) & Maps Histograms Time-series Dependencies - .
Night Day
T OSI1 SAF - OSTIA — 1 20— OSI1 SAF - OSTIA
£ a0m- £ oo
ACSPO — OSTIA ACSPO — OSTIA
£ 20130~ £ 20130~

-30 0 30 6BQUAM 90

-90 -90
Latitude (%)
ordinate: cissa: latitude color-scale: L2-OSTIA
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£ ISSUesS: (1) persistent biases due to cloud or SST algorithms? sQUAM
E “gz Maps Histograms Time-series Dependencies Hovmodller
-1 ACSPO Metop-A — OSTIA, Day, 2013 1o -1 OSI1 SAF Metop-A — OSTIA, Day, 2013 =

i
!
—
—&D

OE—
—an

W L F=lef -

a0

[uli]
i

Lol e, . AR

I — ] >
221021 (.c)xembv sn12 Dok Y260 AS 20P0) >3‘| 2210217 () MW 021 24 F

* Negative residuals possibly * More negative residuals possibly

suggest cloud/aerosol leakages suggesting more cloud/aerosol leakages
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ISsues: (2) ice mask not updated? SQUAM

Maps Histograms = Time-series Dependencies Hovmoller

2.0 “Night High Resolution (Outlier Retained)
NPP{ACSPO) MetOp-B(ACSPO)  MetOp-A[O&SI SAF) TERRA{AGSPO)
NPP{IDPS) MetOp-A[ACSPO) AQUA(ACSPO)
NPPINAW
< 15— ' -
B IDPS ice mask issue?
O
%
o 1.0 7
]
o
n e ——
» 05
&4 OSTIA changes
Uﬂ - T T T r T T T T T T T T i v \

Loss of Envisat
2008 2009 2010 2011 2012 2013 2014 2015 2016
Year NPP JPSS S

SST Std Dev from OSTIA for AVHRRSs, VIIRS, MODIS
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Issues: (3) VIIRS Warm-Up Cool-Down Exercises

SQUAM

O\ Maps Histograms Time-series Dependencies Hovmodller
e‘”’MEmoFCO*
14 Mar 2013 - “Regular Day”
SST-OSTIA NPP 20130314 Day ACSPO V2.02 SST-OSTIA, 20130314
-135 -90 15 A5 S 135 1 1 1
T L T T 1 T 20 N=96509356 Left Outlier: Median - 4*RSD: N=161447 (0.17%)
— . : : .

—-ng_‘ ; ; W,@rf'giw*:_: EJ%L‘J.E’N”SJEJ.;SM"“"’“ + 4*RSD: N=1258781 {1.30%)
] - \\?} J Vmﬁ; ?ﬁr L Day, ACSPO V2.12 VIIRS {(NESDIS)

e ¥ - e |4 - ay, : B
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19 Mar 2013 - “WucD Day”
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Number Density (%)

Number Density (%)

10 Median=0.24 -
RSD=0.47
Skew=0.88
5 Kurt=4.80 n
Gauss_Fit(Median,RSD)
0 i B SR
-4 -2 0 2 4
SST-0STIA (°C)
SST-OSTIA, 20130319
20

N=100229165

Left Outlier: Median - 4*RSD: N=81040 (0.08%})

Right Outlier: Median + 4*RSD: N=1172514 (1.17%
20130818 NSSMVIRS

Day, ACSPO V2.12 VIIRS {NESDIS)

ASST

10 - Median=0.50 |
RSD=0.50
oih
Skew=0.90 : :
Kurt=3.29
5 — -
Gauss_Fit(Median,RSD)
0 T
- 2 0 4
ETSAT 78

SST-OSTIA (*C)
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Uncovering issues: (3) WuCd event, continued ...

SQUAM

19-Nov-201¢

Mean, SST - OSTIA

Std Dev, SST - OSTIA

|2013/3/18-20

Initial large spike in global
mean biases in Feb 2012.
After code fixes, SST
spikes reduced to ~0.2-
0.3K. (correlated to BT
spike — not shown)

NB: These are daily global
statistics. Local spikes are
likely larger (no special
analysis done).

Large spike in global Std
Dev Feb 2012. After code
fixes, SST spikes reduced.

Maps Histograms Time-series Dependencies Hovmodller
) | L | | L ) |
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Outline SQAUAW

5. Expansion potential beyond the current framework:
e Characterization of collocation effect
e Estimation of internal error by Triple Collocation Method (3-way)
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Beyond SQUAM: (1) collocation effect (time, space) SQUAM

Sensitivity to match-up time difference; Himawari-8 vs. Drifter + Tro. Moorings

Night Day
0.20 Himawari Night Jun-2015 Windspeed < 5.0 (m.s") Max distance: 4 (km) c 0.20 Himawari Day Jun-2016 Windspeed < 5.0 (m.s’) Max distance: 4 (km) __—
HO8AHI (ACSPO V2.41002) HOBAHI (AGSPO V2.41002) ___,-"
g — e
% 000 v S | BRI T e
(D) T T —— i EI
2 -0.20 R gu -0.20 ~
&
w
-0.40 0.40
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
Separation in time, satellite - in situ {hr) Separation in time, satellite - in situ (hr)
0.60 Himawari Night Jun-2015 Windspeed < 5.0 (m.s") Max distance: 4 (km) g 0.60 - .Hi:l:wari Day Jun-2015 Windspeed < 5.0 (m.s ") Max digtance: 4 {km)
HO8_AHI (ACSPO V2.41b02) HOd | |-'-.\.!1--.'. V2. 41002)
0.55 — g 0.55 —
> g
Q 0.50 = E 0.50 -
o 7
DI
T 045 — O 045 L
U) 0.40 0.40
-4 3 2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4

Separation in time, Satellite minus in situ (hoﬁrS)
« At night, a cooling trend is observed in bias, due to gradual diminishing of diurnal thermocline.
During the daytime, a warming trend is observed, due to forming the diurnal thermocline

« Standard Deviation increases with time-difference on both sides, as expected. The U-shape is
more pronounced during the daytime. The nighttime asymmetry needs further investigation

« Similar investigation for space-difference (not shown; see GHRSST-15 poster)
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Beyond SQUAM: (2) True random error (3-way)

SQUAM

0,0, =0,0;,=0,0;=0

~ECT Tareet product Triplets (products from the same satellite or with too Number of Random error
getp different ECTs are not combined to form triplets) triplets++ from TCM
Daytime
ACSPO NPP ACSPO NPP, ACSPO AQUA, Drifters 105,844 0.26
13:30 IDPS NPP IDPS NPP, ACSPO AQUA, Dirifters 104,492 0.41
NAVO NPP NAVO NPP, ACSPO AQUA, Drifters 35,293 0.21
ACSPO Metop-A, ACSPO Terra, Drifters 112,154 0.28
ACSPO Metop-A [ o m o s s o= oo o s o e e e e e e e e e o o o e — - - - - - - - -
9:30 ACSPO Metop-A, ACSPO Metop-B, ACSPO Terra 73,411 0.30
' OSISAF Metop-A, ACSPO Terra, Drifters 102,875 0.33
OSISAF Metop-A [ o r S = om == - o= s oS s s oo oo - -————-—--
OSISAF Metop-A, ACSPO Metop-B, ACSPO Terra 69,699 0.33
| ACSPO Metop-B, ACSPO Terra, Drifters | 119505 1029 ___
ACSPO Metop-B, ACSPO Metop-A, Drifters 143,914 0.31
9:30 ACSPO Metop-B
ACSPO Metop-B, ACSPO Metop-A, ACSPO Terra 73,411 0.29
ACSPO Metop-B, OSISAF Metop-A, ACSPO Terra 69,699 0.29
| oSOt ORIsIr Wela ey Pitss AR sy
ACSPO Terra, ACSPO Metop-A, Drifters 112,154 0.34
10:30 ACSPO Terra
ACSPO Terra, ACSPO Metop-A, ACSPO Metop-B 73,411 0.34
ACSPO Terra, OSISAF Metop-A, ACSPO Metop-B 69,699 0.33
| ACSFOAqua, ACSPONPR, Dnifters ______________[105844 1030
13:30 ACSPO Aqua | ACSPO Aqua, IDPS NPP, Drifters________________| 104492 __ 1028 ______
ACSPO Agqua, NAVO NPP, Drifters 35,293 0.31
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Outline SQAUAW

6. What we at STAR can potentially offer for EUMETSAT SST products?
« Examples of (A)ATSR Reprocessing for Climate (ARC) data in SQUAM
« Examples of IASI in SQUAM (this visit; preliminary)
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d, Potential NOAA/EUMETSAT SST Collaboration squam
1. Sentinel-3 (The ARC experlence)

10 DoAY, ch:_N'rl-_J’L;r {Outlier Retained) e vcEP0! AATE 8 | DAY, MDNTI-_I,LY {Outiier
ISt0p BACSPO) ?»ii"cm’ mmm&:ﬂ mlmic%m;’ Afsnz(mc:smn] & MeAOp-BACSPO) ““?-ii"“m Mmaim;-g‘?” RQUAAGERO) ﬁ;ﬁﬁ;{.ﬁﬁﬂs&
é 0.5 : I : -
3 a L w
(=1 1 ' 'f-:':‘ -
b 00, L
o0 ! ; -
§ =
£ 05 -g 2 B
E L
1.0 : , s 0 e i
1990 1685 2000 5 1980 1935 2000 2005 2010 2015
Year Year
2.0 "} DAY, MONTHLY (Out ‘ ' aki
B & ARC (A)ATSR ‘cool’ skin SST products
o NF:E&IDPS’(] MetOp-AACSPO) hDLFMFxESPCI:l )’-".TSFIE RC skm]
[ _ i L 0 |
& 1.5 {L|
=]
-
2 1.0 E i J’ fm B
§ - % EI'! L & T “ ]
i b g e : i
g °° : Ml BT RS \RC ATSR1: Sensor issues
0.0 , j , ,
1980 1885 2000 2005 2010 2015
Year .
* Eleven products (different colors)
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Potential NOAA/EUMETSAT SST Collaboration sauawm
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

* General diagnostics of Metop-A IASI SST

 |ASI data /GDS2.0 format: Quality Flag for each retrieval. Performance
statistics is stratified in 3 cat: QLge 3,QLge4,QLeg5

« Estimated SSES bias and error for each retrieval point is provided. The
effect of applying SSES bias is also characterized.

« Total 6 combo: 3 for QF + 3 for SSES bias (applied and not applied)

Performances are stratified by “DAY” and “NIGHT” for any given date.
o 20-Nov-2014 is used as a test date

Aim: To find a suitable combination of Quality Flag and SSES bias usage, and
recommend it to be included in the SQUAM stream for multi-sensor comparisons
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. Potential NOAA/EUMETSAT SST Collaboration squawm
&, % 2. Metop-A IASI SST (sensitivity of QF & SSES bias); continued...

SSES bias not applied (QL GE 3) SSES bias applied (QL GE 3)

20141120 Night, OSISAF v02.0—v01.0 MetOp—A IASISST-CMC (°C), Qua Level ge 3 Qutliers retained 20141120 Might, OSISAF v02.0—fvD1.0 MetOp—A IASISST-CMC (°C), Qua Level ge 3 SSES blas applied Outliers retained
130 = =43 [+] a5 90 150 —135 —90 —45 45 90 135

35 90
E_ ,%?% TS g = . /—}'-: ) B
2 .,.-»}é X \"‘i%, . g gj - B 2] ,.,'-;'é \ ﬂ._'i-%‘ 3;“5 2 ? S;g ) 4
o - »' }l;r ?ﬁ% v IS B %5 ,‘ﬂ;’ f‘ -+ ?':f; 9
D N Ve e PR E= 1N Py LR
"‘ A o T e
o " |- ! ol " - ' ik
JM%IMW T JM%IMW I
135 ~50 —45 ] 15 50 135 135 —90 —a5 G 15 50 T35
—1.0 —0.5 a0 0.5 1.0 1.5 2.0 ('t} 28 -1.5 _1.0 0. 0.0 0.5 1.0 15 2.0 ey
IAS| SST-CMC(opr), 20141120 IAS| SST-CMC(opr), 20141120
20 N=35757 Left Outlier: Median - 4*RSD: N=87 (0.24%) 20 N=35757 Left Outlier: Median - 4*RSD: N=74 (0.21%)
Min=-4.24 e S RS RGA Min=-3.97 A L
Max=2.88 Max=3.156 ,
§~ 15 — Night, OSISAF v02.0-001.0 MetOp-A 1AS] —§ 15 — Night, OSISAF v02.0-01.0 MetOp-A 1ASI —
~ Mean=-0.32 ~ Mean=-0.19
= Stdv=0.42 =2 Stdv=0.42
2 2
(7] | Median=-0.28 i | @ | Median=-0.15 . -
o 10 It a 10 I7
5 RSD=0.40 _J L! 5 RSD=0.39 JJ ]
o] : i 0 : M
£ Skew=-0.51 H : E Skew=-0.43 _
> g | Kurt=1.84 , = Kurt=1.77 i
Gauss_Fit{Median,RSD} Gauss_Fit(Median,RSD}
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g‘ Potential NOAA/EUMETSAT SST Collaboration squam
4 2. Metop-A IASI SST (sensitivity of QF & SSES bias)

e, o
¥7ment oF

Quality SSES bias not applied SSES bias applied
15 # of obs Mean (°C) | Std Dev (°C) # of obs Mean Std Dev
23 Night 35,757 -0.32 0.42 35,757 -0.19 0.42
Day 44,161 -0.23 0.40 44,161 -0.11 0.40
24 Night 32554 -0.31 0.41 32,554 -0.19 0.41
Day 40,575 -0.22 0.40 40,575 -0.11 0.40

Data loss (compared to QL ge 3): 9% 8%

=5 Night 20,803 -0.26 0.37 20,803 -0.17 0.37
Day 31,889 -0.20 0.38 31,889 -0.11 0.38
Data loss (compared to QL ge 3): 42% 28%

e QL=5 results in substantial data loss with marginal improvement in stats (rather disappointing!)
« SSES bias must be applied for this data (does not change noise but gets closer to skin expectation)

Recommendation for inclusion in SQUAM: QL ge 3, SSES bias applied
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Potential NOAA/EUMETSAT SST Collaboration sauawm
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

0.1 " Night Level2 P MetopA IASI (Outliér Retained)
QL _ge:3 QL_ge 4 QL:ge_5 :
QL_ge:3(SSES) QL ge 4(SSES) QLige S(SSES)

Mean, SST - CMC

00:00 00:00 00:00
01Jani5 03Apri5 04Jul15

Night time, Mean (IASI — CMC) for 6 combo
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Potential NOAA/EUMETSAT SST Collaboration sauawm
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

0.6 " Night Level2 P MetopA IASI (Outliér Retained)
QL _ge:3 QL_ge 4 QL:ge_5
QL ge:3(SSES) QL ge 4(SSES) QL :ge 5(SSES)

. . .
- . H .

Std Dev, SST-CMC

00:00 00:00 00:00
01Jani5 03Apri5 04Jul15

Night time, StdDev (IASI — CMC) for 6 combo
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Potential NOAA/EUMETSAT SST Collaboration sauawm
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

o 60 " Night Level2 P MetopA IASI (Outliér Retained)
= QL_ge:3 QL_ge 4 QL:ge_5
O 0L ge "’l'-'i:'.' 'ﬂl] QL _ge_ 4(%‘?{:SJ‘WQL%QE 5(SSES)
Ew ﬁzﬁ: —
, ,.-, '. = r ML
3 4.0—%'; a'ﬁx""r“ ;
8 I -l-. ; N S
a ¥ .' CE
o | - . o
£ :
[ ]
©
E ) o
* 40
00:00 00:00 00:00
01Jani5 03Apri5 04Jul15

Night time, #of valid Obs (IASI) for 6 combo
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1. RS satellite missions and NOAA ACSPO SST products overview

2. SST Quality Monitor (SQUAM): Why? What? How?
« Consistency as a ‘key requirement’ in multi-mission comparison
 Example Monitoring & Validation: Maps, Histograms, Time series

3. Expanding to new modules: Geostationary (Himawari-08)
4. Uncovering issues in products: Examples

5. Expansion potential beyond the current framework:
» Characterization of collocation effect
o Estimation of true random error by Triple Collocation Method (3-way)

6. What we at STAR can potentially offer for EUMETSAT SST products?
 Examples of (A)ATSR Reprocessing for Climate (ARC) data in SQUAM
 Examples of IASI in SQUAM (this visit; preliminary)

7. (Online demo |connectivity) — check connectivity/ web browser

8. Summary
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1. RS satellite missions and NOAA ACSPO SST products overview

2. SST Quality Monitor (SQUAM): Why? What? How?
« Consistency as a ‘key requirement’ in multi-mission comparison
 Example Monitoring & Validation: Maps, Histograms, Time series

3. Expanding to new modules: Geostationary (Himawari-08)
4. Uncovering issues in products: Examples

5. Expansion potential beyond the current framework:
» Characterization of collocation effect
« Estimation of true random error by Triple Collocation Method (3-way)

6. What we at STAR can potentially offer for EUMETSAT SST products?
« Examples of (A)ATSR Reprocessing for Climate (ARC) data in SQUAM
 Examples of IASI in SQUAM (this visit; preliminary)

7. (Online demo |connectivity)

8. Summary
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SUMMARY SQUAM

O SQUAM currently monitors major global polar L2/3 SST products from VIIRS,
MODIS, and AVHRR, and >14 L4 SST products

0 ACSPO VIIRS products have been generated since Jan 2012 and monitored in
SQUAM. Data are available in GDS2.0 format from NCEI and PO.DAAC

O Recently, a GEO SQUAM module was developed. Himawari-7 (aka MTSAT-2;
NOAA heritage product), Himawari-8 (new NOAA ACSPO product), and
Himawari-8 (JAXA product) are included. The results are preliminary but show
SQUAM potential in sustained monitoring of these products

0O NOAA/EUMETSAT collaboration potential with SQUAM (vS work covered some aspects)
o] IASI (onboard Metop-A and B)
o] Sentinel-3 SLSTR

Thanks for your attention and for having me here!

19-Nov-2015 NOAA SQUAM, EUMETSAT 43



SQUAM

Additional slides

19-Nov-2015 NOAA SQUAM, EUMETSAT 44



Correlation between residuals (SST-drifters) SQUAM
+8km +96min; Jun-2013 to May-2014

T '—J-L-‘-r-'-?- ?.E.].1.‘.3...?9..".“'.93’.'?.91?__N_'.‘Hf‘f ........................... L_I_L_J_r)e_ 2013 to __hal_gg_,r__?_i_)_ j_ﬁ__l‘:l_lg_h_’g _____________
N, = 185463 | 5 A et 4525 ; | | o |

Metop—A (ACSPO) - Drifter (°C)
NPP VIIRS (ACSPO) — Drifter (°C)

 ACSPO vs OSISAF (Metop -A) . “ACSPO \[IIRS v OsIsAF Metop A
T EA Same sensor, dlfferent Processors | » Dg__.-" leferent sensors; different Processors
-1.0 ~05 0.0 0.5 1.0 -0 -05 0.0 0.5 1.0
Metop—A (OSISAF) — Drifter (°C) Metop—A (OSISAF) — Drifter (°C)
| . N : T
0 500 1000 1500 2000 2500 3000 0 20 40 60 80 100

General observation: SSTs from same sensors, despite different processors, are highly
correlated (in residuals) - table follows
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8 products: Correlation between residuals (SST-drifters) squam
+8km +96min; Jun-2013 to May-2014

TION,
o WEONAL G

o‘":

e, o
¥7ment oF

Residuals =Gl ACSPO IDPS NAVO ACSPO OSISAF  ACSPO ACSPO ACSPO
(SST - Drifters) NPP NPP NPP Metop-A  Metop-A  Metop-B Terra Aqua

ACSPO NPP 1.00 (Night) | 0.79 0.63 0.31 0.22 0.35 0.39 0.47
1.00 (Day) 0.83 0.25 0.25 0.28 0.24 0.36

IDPS NPP 15 0.19 0.20 0.22 0.31
' 0.16 0.20 0.17 0.27
NAVO NPP 0.25 0.23 0.33 0.47
0.32 0.32 0.28 0.33
ACSPO Metop-A 0.65 0.42 0.42 0.38
0.59 0.31 0.29 0.27

9:30
OSISAF Metop-A 1.00 0.27 0.28 0.32
1.00 0.29 0.27 0.28
ACSPO Metop-B . 1.00 41 0.37
' 1.00 0.31 0.27
AESF BT 10.30  Correlation higher for different Ll Oa
- 1.00 0.31

products from the same sensor

ACSPO Aqua . 1.00
13:30 1.00

Correlation lower for the same
product from different sensors

- This info is used to create triplets for error characterization using three-way error analyses (shown)
- May be useful for L4 producers to reduce redundancy while choose input L2 SSTs
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v Potential NOAA/EUMETSAT SST Collaboration squam
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

o

e, o
¥7ment oF

0.1 " Day Lével2 P MetopA IASI (Outlier Retained)
QL _ge:3 _ QL_ge 4 QL:ge_5 :
e e QL_gei3(BSES) QL _ge 4(SSES) QLge S(SSES) !

2
o -01
0 Y
% _u 2 5 il S R
< ) ’
& -0.3— -
=

0.4 — —

-0.5

00:00 00:00 00:00
01Jani5 03Apri5 04Jul15

Day time, Mean (IASI — CMC) for 6 combo
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Potential NOAA/EUMETSAT SST Collaboration sauawm
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

o

0.6 " Day Lével2 P MetopA IASI (Outlier Retained)
QL _ge:3 QL_ge 4 QL:ge_5
QL ge:3(SSES) QL ge 4(SSES) QL :ge 5(SSES)

Std Dev, SST - CMC

0.3

00:00 00:00 00:00
01Jani5 03Apri5 04Jul15

Day time, StdDev (IASI — CMC) for 6 combo
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Potential NOAA/EUMETSAT SST Collaboration sauawm
2. Metop-A IASI SST (sensitivity of QF & SSES bias)

&

=

Q

B

7]

=)

=]

S

X

o

o |

S

©

E o :

W 1.0 | ; , , P o , s
00:00 00:00 00:00
01Jani5 03Apri5 04Jul15

Day time, #of valid Obs (IASI) for 6 combo
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ARC in SQUAM — preliminary analysis SQUAM

Summary stat wrt. OSTIA | Avg. num. of | Avg. median | Avg. robust
for 30-Mar-2012 retrievals / day | Difference, K | Std Dev, K
ARC AATSR L2P 1 mi (ight) | 00(0a7) | 027
OSISAF Metop-A FRAC o 0.03 Do
ACSPO Metop-A FRAC jgé 8:33 8:421&23
ACSPO VIIRS 232 8:112 8:32
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Fe

Triple-collocation (Night) SQUAM
Nighttime
_ECT S Triplets (products from the same satellite or with too different | Number of | Random error
SetP ECTs are not combined to form triplets) triplets from TCM
ACSPO NPP ACSPO NPP, ACSPO AQUA, Drifters 107,023 0.19**
1:30 |IDPS NPP IDPS NPP, ACSPO AQUA, Drifters 109,103 i
NAVO NPP NAVO NPP, ACSPO AQUA, Drifters 43,661 5
ACSPO Metop-A, ACSPO Terra, Drifters 112,833 0.26
AMEPOMelop-X 5 0 e e L e e e
51:30 ACSPO Metop-A, ACSPO Metop-B, ACSPO Terra 74,886 0.25
o OSISAF Metop-A, ACSPO Terra, Drifters 83.856 0.26
NN TR s S RS B £
OSISAF Metop-A, ACSPO Metop-B, ACSPO Terra 58,352 0.24
ALEO) Melop B AWiBE0 TeomyDatlens, = L. 15 e A
ACSPO Metop-B, ACSPO Metop-A, Drifters 156,456 0.25
ZLA0 AESPONMEBEE [0 s RS s e H[ R
by Velap s ) Yeliee B e D) Teme | L A
ACSPO Metop-B, OSISAF Metop-A, ACSPO Terra 58,352 0.23
HOSRY Teoa DSEE RGeS, | i s WL Lol SO
ACSPO Terra, ACSPO Metop-A, Drifters 112,833 0.23
2250 AEEPO Terra (s s e s st e s e e snaane e o e S Pl
Sk, Tnee 0O D allihar LRI o). L L S
ACSPO Terra, OSISAF Metop-A, ACSPO Metop-B 58.352 0.23
ACSPY Aqua, ACSPO NUE Defters: L LD S
e e b b Y | L L
ACSPO Aqua, NAVO NPP, Drifters 43,661 0.21
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