Update to SST Quality Monitor (SQUAM)

Kai He'?, Xinjia Zhou-3, Sasha Ignatov?, Olafur Jonasson?'?

1. NOAA/NESDIS/STAR 2. Global Science and Technology, Inc  3.Colorado State University/CIRA

GAC, ACSPORAN (V), Night, outlier retained GAC, ACSPORAN (V), Night, outlier retained
0.6 0.6

l&',QUAM SST Quality Monitor 2.1 {.

Geo - AHI / ABI

Home Polar L2/L3

CMC

* G16 ABI
HO& AHI

SD(Sat - CMC) [°C)
SD(Sat - 1Q2_DR_TM) [°C)

® ACSPO OPR
|

SD(SST — CMC), night SD(SST —in situ), night

GAC, ACSPORAN (V), Day, outlier retained GAC, ACSPORAN (V), Day, outlier retained
0.6 0.6

& 2P L3U

0.2

S5ES bias correction

Qutlier removal

< F > 00:00 UTC

Local solar time

SD(Sat - CMC) [°C)

® Day Month

SD(Sat - 1Q2_DR_TM) [°C)

* Mean 3D
NOBS

Bt Vmu,ﬂxm | SD(SST — CMC), day """/ | SD(SST — in situ), day

. L . . . 1 1 %) 0.2 — 0.2 -
Equiangular projection 2010 2013 2010 2015

View SST € | » 1ips v/ 2018 v 05 v 05 v Year Year
_METOPA_L2P - METOPA_L3U _METOPA_L2P -METOPA_L3U

Dept. of Commerce | MOAA | NESDIS | Website owner: STAR | Link & product disclaimers | Accessibility | Search | Customer Survey | Hearlbleed Motice | Privacy | Information guality | STAR webmaster

SQUAM v2.1: https://www.star.nesdis.noaa.gov/sod/sst/squam/

SQUAM Background Geo: G16
e V1.0 was released in 2009 e Operational product (ACSPO 2.50) e UTC based (default)

e SQUAM analyzes bias of global satellite L2/L3 SSTs w.r.t. 2 types of reference SSTs * L2P/3U - for mon'tor'_ng sensor performance
- (1) in situ (from the NOAA iQuam system) ; and (2) global gap-free L4 SST analyses. - Subsampled to 1 image per hour * Local solar time based
_ L4 analyses offer global coverage (“instantaneous look”) and greater uniformity in space & time - Planning to move to L2C/3C (hourly collated) - For scientific analysis, such as diurnal cycle effect
- The global distributions of the ATs are expected to be centered at “0 and close to Gaussian G16 ABI: L2P vs. L3U
* Plots: Maps, Histograms, Time Series, Dependencies, and Hovmadller Diagrams e Mean and SD Statistics of (ABI SST — CMC) are comparable between L2P and L3U
e SQUAM is a GHRSST resource for near real-time monitoring and validation of
major global satellite & blended SST products produced by the SST community 1 'V'ea”SST C'V'C A . SD(SST — CMC)
e Updated to V2.0in 2017 | / |
- Focus on NOAA & partners products (can add other products by data users/ producers request) L
- Polar page: Selection of ACSPO VIIRS, ACSPO AVHRR GAC, and AVHRR FRAC (ACSPO & OSI SAF) E 0 AP o
- New Geo page created: HO8 AHI; option to display vs. GMT and Local Time _
- L4 page: reduced list of products (NOAA partners; most informative for SQUAM analyses) Aessoom .15 Ao o e
- New features: SSES bias correction, time aggregation, etc. G16 ABI: L2C & L3C

- Interface redesign
e SD reduced by up to ~0.3K (in RMS sense) in L2C/3C

’ [ ]
What's new in v2.1 e NOBS and clear-sky ratio remarkably boosted (¥2M more valid SSTs)

 Replaced the ACSPO development products with operational products e ot retanes e ot et
» NOAA-20 provisioned (pending ACSPO 2.50 operational deployment) Mean(SST — GMC) SD(SST—CMC)
e Added ACSPO G16 ABI; G17 ABI provisioned (currently disabled) ¢
e Full line of ACSPO L3U provisioned (pending ACSPO 2.50 operational deployment)
Structure (Newly added) Matehup (85T = TMQ Coari(SsT -~ Vg

45

_ Polar L2/L3 Geo L2/L3 Analysis L4 . i:MMM

g :g 40
High S-NPP VIIRS HO8 AHI MUR (JPL) \/\/\MW :
Resolution (N20 coming soon) ACSPO L2P/L3U ; \/\/\/\/\W
ACSPO L2P/L3U M 2
G16 ABI o o . lﬁl'iirar . o o o - o .:::;JRT 61:35;1-““0;?:6 L2p lifsarpoopk j:iu o
AVHRR FRAC ACSPO L2P/L3U ACSPONRT_G16.15C -ACSPOOPR_G16.17P -ACSPOOPR_S16. oo e e
ACSPO L2P
OSISAF L2P
Low AVHRR GAC CMC (EnV|ronm.ent Canada) L4 Ana Iyses
Resolution ACSPO OPR L2P OSTIA (Met Office)
ACSPO RAN L2P/L3U OSTIA RAN (Met Office) y L4-1Q2 DR_T™
GMPE (Met Office) L4 SSTs: CMC, OSTIA, GMPE, Reynolds,
Geo Polar Blended (NOAA) GAMSSA, MUR, OSTIA RAN, GPB _
Reynolds (NOAA) . dded b £ oh | = |
GAMSSA (BoM) Adaed by Request of the NOAA Cora 3 ’W'ﬁi"ﬁ"ﬁ*W‘Mﬂ ,,h
Reef Watch Team S QAN L ‘h;ﬁ:
= W TRV Mo\
 OSTIA Reanalysis (RAN): = o
Jan 1985 — Dec 2007/ SD(L4 SST —in situ)
POIar: GAC LZP VS. L3U ° NOAA GeO-POIar Blended (GPB): 1085 1940 1905 2000 2005 2010 2015
Sep 2002 - present -CMC - OSTIA -RE}'nfT:: -MUR -GAMSSA -GMPE -GPBO05
Comparison between Metop-A GAC L2P and L3U
 Global statistics are comparable between L2P and L3U
Summary
| 2018-02-01,'Night Time ' | 2018-02—01,.Night Time . .
20 N=2569.17 o e80T 75 021 | norosmesn umame o s s e e SQUAM v2.1 has been expanded to include several new products
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§ | rsp-oze il $ | Reo-os it * Only operational products are now displayed in SQUAM
= Skew=-0.51 ’ 3 Skew=-0.31 =-, I . . . L
° Kun=a03 wﬂ ’ < ' 57 Kum=27r wﬂ | e Back-end processing has been rewritten and highly optimized
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© 2018-02-01, Day Time ~ 2018-02-01, Day Time Future work
20 N=2,996,579 Left Outlier: Median - 4*RSD: N=2,784 (0.09%) 20 N=17,597,658 Left Outlier: Median - 4*RSD: N=11,451 (0.07%)
o Ao Ot e 1 47502020 007 o o opr e oneat - Add N20 VIIRS and G17 ABI - For ABI/AHI, switch from L2P/3U to L2/3C
2 P pecesz2 - Z ) s - Two ACSPO lines: OPR + RAN - Add Metop-C SST when launched in Sep 2018
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