SQUAM

Abstract

a) MetOp-A ACSPO FRAC night SST minus OSTIA, 22-09-2010

« The SQUAM Is a web-based near real-time (NRT) tool
to monitor level-2 (L2) satellite and level-4 (L4) analysis
SST products for stablility and cross consistency.

o Initially, SQUAM was employed only on two NESDIS
AVHRR L2 products: the heritage Main Unit Task (MUT)
and the new Advanced Clear-Sky Processor for Oceans
(ACSPO), from five platforms: NOAA 16-19 & MetOp-A.

o Subsequently, it was also expanded for L4 products.
Newer products were (and are being) included in “L2-
SQUAM” and “L4-SQUAM?” (listed below).

o L4-SQUAM statistically inter-compares the various L4
(analysis) products whereas L2-SQUAM analyzes
statistics of deviations in satellite SST (Tg) L2 products
relative to several selected L4 SST “reference” fields
(Tr) (currently, Reynolds SST, RTG, and OSTIA).

L2-SQUAM: (L2 — L4) L4-SQUAM: (L4 — L4)

(9 daily products compared) [1,4,7,8,9]
FRAC Reynolds (AVHRR)
(Full Resolution Area Coverage) Reynolds (AVHRR+A|\/|SR-E)
NESDIS EUMETSAT RTG high resolution
ACSPO O&SI SAF RTG low res
UKMO OSTIA
GAC ODYSSEA
(Global Area Coverage)
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NESDIS NAVO NAVO K10
PathFinder (NODC+U.Miami) SEATEMP POES GOES Blended

/@ding inclusion of JPL G1SST and CMC/

1. Concept

Heritage MUT
Wr ACSPO

L2-SQUAM

e Customarily, L2 SSTs are validated against in situ SSTSs,
which have known issues [10]. Complementarily, L2-
SQUAM employs several L4 fields as reference [2,3,5].
These fields cover global domain with a more uniform
guality than in situ SST, and are available in NRT.

« SST monitoring is done in difference space: AT;=L2-L4.

* The assumption is: PDFs of AT are near-Gaussian
(although T and Ty are skewed). Diagnostics are
produced using ATs maps, histograms, time series of
statistical parameters, dependencies, & Hovmoller plots.

e Fig. 1 shows example diagnostics of MetOp-A FRAC
and Fig.2 shows example for Pathfinder v5.0 GAC.

L4-SQUAM

o Similar to L2-SQUAM, monitoring Is done in difference
space: AT,=L4-L4. Diagnostics are based on AT maps,
histograms, time series of statistical parameters, and
Hovmaoller diagrams.

e Fig. 3 shows example Hovmodller plot (Reynolds — RTG).

NRT at: http://www.star.nesdis.noaa.gov/sod/sst/squam/
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2. AVHRR FRAC analyses
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Recent improvements to the NESDIS SST Quality Monitor (SQUAM)
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4. L4 intercomparison

b) PDF of a); outliers handled by robust statistics

a) Mean “Reynolds minus RTG low resolution” SST difference in Hovmaoller space
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Fig. 1. L2-SQUAM diagnostics for MetOp-A FRAC SST w.r.t. OSTIA.
(more analyses at: http://www.star.nesdis.noaa.gov/sod/sst/squam/FRAC)
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Seasonal:

*OISST warmer w.r.t. RTG
" (NH high latitudes)

*OISST colder
(NH mid-latitudes)

*OISST colder
(NH low latitudes; mutual
consistency improved, 2007)
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Minor differences in
other latitudes, likely due

to different treatment of
land/seal/ice masks.
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3.

Pathfinder: ~25 yr AVHRR

a) “PathFinder v5.0 — Reynolds”, Night, mean

b) Std Dev corresponding to a)
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Fig. 2: PathFinder v5.0 SQUAM diagnostics
(more at: http://www.star.nesdis.noaa.gov/sod/sst/squam/PF)
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= JPL/NASA 0.01° G1SST and CMC 0.2° SSTs

In general,

OISSTs are mutually consistent

RTG products are less consistent with other L4s, and require further reconciliation.

(Note that, RTG low resolution analysis uses NAVO regression SST whereas RTG
high resolution uses newer NCEP physical SST as input.)

temporarily halted)

OSTIA & ODYSSEA SSTs show mutual consistency (but ODYSSEA production

Largest differences between various L4 products are observed in high latitudes.

These are likely due to different treatment of land /sea/ice mask and need to be

reconciled

5. Examples of L2 analyses

A. Cross-platform consistency check using Double Differencing technique

a) MUT Night SSTs, (ref. platform: Metop-A,; ref. L4: Reynolds) b) MUT “Day minus Night” SSTs, (ref. L4: Reynolds)
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Cross platform differences are due to: diurnal
variability (DV) not accounted for in L4 SSTs,
sensor calibration issues, and SST algorithms

Year

“Day - Night” differences are larger for PM
than for AM platforms. If DV is accounted for,
curves are expected to converge at zero

B. Self-platform consistency check using AT geophysical dependence
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MUT night ATg vs. view zenith angle (SATZEN) for two periods. The bug in assignment of
SATZEN to SST retrievals before January 2006 was detected (left) and corrected (right).

Fig. 4: L2 MUT GAC checks: A.) cross-consistency B.) self-consistency
(more at: http://www.star.nesdis.noaa.gov/sod/sst/squam/MUT)

Summary

« L2-SQUAM performs statistical analyses on differences
between satellite SST (Tg) and several global reference
SST fields (Tg), such as, Reynolds, RTG, OSTIA and
ODYSSEA SSTs.

o L2-SQUAM is fully functional with two AVHRR FRAC
SST products (NESDIS ACSPO and EUMETSAT O&SI|
SAF) and four GAC products (NESDIS MUT and
ACSPO, NAVO SEATEMP, and Pathfinder v5.0), for all
available platforms.

e L4-SQUAM is fully functional for 9 daily L4 products.
Inclusion of other L4 products is underway. L4-SQUAM
may provide a community tool for L4-intercomparison .

Future work

* Reconcile: diurnal models; Improve SST Alg/Sensor Cal
» Add other L4 (G1SST, CMC) & L2 (MODIS,VIIRS)
e Add Val against in situ SST
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