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Motivation and Objective QUAM

0 NOAA s responsible for a wide range of satellite SST products from polar and

geostat pd(L4) SSTs.
Comdo

“In situ
University r satellite Cal/Val

EXCEPTIONAL SERVICE AWARD wider

e with minimal

O TheiQ B | pplications,
blrjé dhua; In Recognition of the Excgprionaf and Sustained Effort in the al/Val of SST
P Development of iQuam in Support of NOAAs Mission of
v Eur Providing High Quality
v NA Sea Suiface Temperature Monitoring Products
v Uni
v Ce
v Jap

v Chinese Ocean University Haiyang and Fengyun satellites
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http://www.felyx.org/

nhancements in iQuam? inIAM

As iQuam user community grows, it requested several enhancements:

Q
Q

Q

Extend time series to full satellite era (Sep 1981 — on)

Improve QC

The 2" reference SST (CMC)

Performance history check (iQuam check similar to the UKMO/CMS “black lists”)
CMS black list; and individual QFs from data producers (ICOADS, ARGO, IMOS)

Improve web interface

Redesign web engine (from flash player to High Charts)

Add daily statistics

Enhance graphics (interactive display, and print/save functions)

Add new in situ data

ARGO Floats (in NRT and post-processing modes)
High-Resolution Drifters

IMOS Ships

Coral Reef Watch buoys

Change output data files to NetCDF4, maximally reconcile with GHRSST GDS2
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nctionality and Data Flow Z'Q“AM

The iQuam is a web-based near-real time system. It performs 3 major functions

* Ingests various in situ SSTs, and performs a uniform Quality Control (QC)
 Monitors QCed in situ SSTs online
e Serves reformatted in situ SST data with quality flags appended

GTS Reference SST and Reference SST for
land/sea mask for QC validation purpose

ICOADS '
ARGO - Qc

(every 12hr)

HR-Drifter '

IMOS FTPserver | mmmp Monitor
(every 12hr)

CRW " "

Web Interface
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Quam
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" Maps 1)

Time Series

2015 ~ 08 ~ \
L=<z ][>2]

@ Monthly © Daily

Ref S5T Used in QC
' Reyn ' CMC @ Both

@ qced © Outlier /

* Argo - Arge Flostz

# Drifter - Conventionsl drifiers

* HR-Drifter - High-Rezolution
Drifters

* TMooring - Tropical Moorngs

* C-Mooring - Cosztal Moonngz

* CRW - Corsl Reef Watch Buoys

L]

.

Ship - Conventionsl zhips
IMOS - MOS Shipe

Symbol = one ohzenation.
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Argo || Drifter || HR-Drifter || T-Mooring H C-Mooring || CRW || Ship || IMOS |
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Fig. 1: Global distribution of in situ data
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2015 ~ 08 -

(<][<)[2]

@ Monthly © Daily

Ref S8T Used in QC
©'Reyn ©) CMC @ Both

Ref 35T Used in Monitoring
©'Reyn @ CMC

N_Obz - number of obs;
N_QC - number of obs passed QC;
DR, GL, TS, SG,RS,XF.PH,XQ - nobs
detected by esch check:

- All checks combined.

DR - Duplicste Removal

GL - Geo-Location

TS - Travel-Speed (sks. Tracking)
55 - 55T-Gradient (sks. Spike)
RS - Ref 55T (ska. background);
1 - Reynolds, 2 - CMC

XF - Croze-Flatform (sks. buddy).
Performed on top of RS.

1- Reynolds, 2 - CMC

FH - Performance Hiztory (ska.
iQuam blacklizt)

X@ - External QC (from input
dats)

Statiztice are calculated over (In =ifu
- Ref SST).

In zitu: obs that passed iQuam QC
Refi = Reynolds; Ref2 = CMC

Note: N_Michp - number of (in situ -
Ref) match ups. (Smaller than N_GQC
due to mizzing Ref 55T in zome
pointz.)

For more information, zee About

Fig. 2:

Itor Interface

QC Statistics - NOBS

QC Statistics - Percent

Platform N_Obs N_QC% AL % DR % GL % TS % 5G % RS % XP % PH % XQ%
Argo 7,925 88.26 1.74 0 0 0 0.04 456 483 0 G.86
Drifter 1,069,007 90.50 9.50 0.16 1.08 017 017 5.97 6.58 0.05 1.29
HR-Drifter 182,021 87.86 12.14 0 415 0.01 0.34 7.50 7.56 0.08 0
T-Mooring 44 589 96.60 340 070 0 133 0.03 1.28 1.35 0 0
C-Mooring 348,897 8224 17.76 0.07 0.00 1.46 0.54 1553 15.64 0.05 0
CRW 50,393 T6.68 2332 0 0 0 0.41 22.90 22.90 0 0
Ship 115,582 75.06 24.94 0.03 023 0.45 0.50 2378 2363 0.10 0
IMOS 41,804 98.27 173 0 0 0.14 0.06 0.438 0.53 0.01 0.99
In situ - Ref SST Statistics
Platform N_Mtchp MEAN MED 5D RSD MIN MAX SKEW KURT
Argo 6,995 0.05 0.06 0.30 023 =321 1.40 -0.39 427
Drifter 957 469 0.04 0.04 0.26 0.21 =277 249 -0.25 362
HR-Drifter 159,925 0.06 0.06 028 022 -2.87 235 -0.51 5.02
T-Mooring 43,074 0.04 0.03 0.20 0.16 -1.37 1.44 0.31 293
C-Mooring 286,928 0.08 0.07 0.47 0.35 -3.80 331 -0.32 326
CRW 38,643 0.29 0.3z 0.46 0.51 -1.20 125 -0.36 -0.54
Ship 86,756 023 0.25 0.80 070 -3.85 357 -0.28 0.42
IMOS 41,079 -0.01 0.09 0.47 0.23 -2.05 1.45 -1.39 240
G GO e ER U GL E L 0 Histograms (Normalized at MAX)
iCuam: www.starnesdis.noaa.gov/sod/sst/iquam o
Delta SST = -0.5K M Argo
w20 e 21 2% Il Drifter
= Drifer -1-72% I HR-Drifter
[ HR-Drifter:1.44% N
§ T-Mooring :0.79% Il T-Mooring
= C-Mooring :2.97% Il C-Mooring
& 10 CRW -2.55% B CRW
Ship - 2.6% M ship
IMOS - 3.3%
M mos
0
-3 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5 3
55T Anomaly /K

iQuam2

Statistics of “in situ minus reference SST”

/QUAM
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Fig. 3: Monthly in situ number of unique platform IDs (upper) and observations(lower), normalized
at Max = 100%
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itor Interface inIAM

dy/sst/iquam

-2 ! ! !
1980 1985 1990 1995 2000 2005 2010 2015 2020

—-— Argo —— Drifter —m=— HR-Drifter —— T —-—Mooring —— C—Mooring —-— CRW —— Ship - IMOS

iQuam

STD (dSST), /K

www . star.nesdis. noaa. gov/sod/sst/iquam

1980 1985 1990 1995 2000 2005 2010 2015 2020

- C—Mooring —-— CRW —=— Ship —-— IMOS

| —-— Argo —=— Drifter = HR-—-Drifter —— T-—Mooring

Fig. 4: Monthly in situ time series of Mean Biases (upper) and Standard Deviations (lower)
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itor Interface inIAM

iTuarm: www. star. nesdis_noaa gow ) sod f sstfiguarm

2 500
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B Avcrgo Hl Drifoer Hl HR—Drifrer El T—-Mooring El C—Mooring H crw Bl ship e imaos
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1.5
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STD(655T), /K
Q
:
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— Dnrifrer —— HR—Dwrifoer — T — Moot — C—NMlo-corimag — CIRWW — Skuipe L% Lo |

Fig. 5: Dally in situ Time series of platform ID number (upper) and standard deviation (lower)
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@Data O Log

Dsts sre in zelf-documented
NetCDOF4 format. Refer fo atinbufes
for more information.

Suggested uzage of quality_level:

* high-sccurscy spplicstions:
guslity_level ==

+ genersl spplications:
guslify_lewvel ==

* sovanced users: refer fo
definitions of iguam_flags and
onginal_flags.

All efatistics in iQuam page are for
“high sccurscy”™ dats only, i.e
(gquslity_lewvel == ).

GQuality level and flage are only sef
for 55T, Other messurements in
iQuam have nof been QCad.

Dats are organized in monthl)y files.
Latest file izrefrezhed every 12hrs

with & Zhr lsfency

All dats are svailable via fip.

16-17 Sep 2015

NOAS | NESDIS | STAR

File Name

P Interface

in situ SST quality monitor v2.0

Last Update Time

Data Source

201507-STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv00.0.nc

201506-STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201505-5STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201504-5STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201503-5STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201502-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201501-5STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201412-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201411-STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201410-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201409-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201408-5STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201407-STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201406-STAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201405-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201404-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201403-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201402-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201401-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

201312-5TAR-L2i

GHRSST-55T-iQuam-V2.00-v01.0-fv01.0.nc

N4 244 CSTAR 1%

GHRCCT ST iiMmmm W2 N0 wid 0 fend None

2015-07-14 08:02
2015-07-06 13:.09
2015-07-06 10:15
2015-07-06 10:19
2015-07-06 10:15
2015-07-08 0813
2015-07-06 10:25
2015-07-06 10:17
2015-07-06 10:23
2015-07-06 10:28
2015-07-08 08:24
2015-07-06 10:17
2015-07-06 10:22
2015-07-06 10:27
2015-07-06 10:32
2015-07-07 10:01
2015-07-06 10:22
2015-07-06 10:26
2015-07-06 10:32
2015-07-06 10:21

AMNAR_NT_NR AN-2R

Fig. 6: iQuama2 file list for user download

IQuam?2

GTS; ARGO_tt HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.

GTS: ICOADS: ARGO: HR; IMOS; CRW.
GTS: ICOADS: ARGO: HR; IMOS; CRW.

GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.
GTS; ARGO; HR; IMOS; CRW.

GTS; ICOADS; ARGO; HR; IMOS; CRW.
GTS; ICOADS; ARGO; HR; IMOS; CRW.
GTS; ICOADS; ARGO; HR; IMOS; CRW.
GTS; ICOADS; ARGO; HR; IMOS; CRW.
GTS; ICOADS; ARGO; HR; IMOS; CRW.

2T AR HE- IMNe- MR
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lusion and Future Work iQIIAM

Longer time series to cover full satellite era (Sep 1981 — on)

Improved QC

v

v

v' Improved web interface
v' Add more in situ data
v

Change output data files to NetCDF4

Collect users’ feedback and implement iQuam?2. Retire iQuam1.
Archive W/GHRSST (PO.DAAC/NODC). Document in literature.
Transition to iQuam2 in all NOAA Cal/Val applications including SQUAM.

A

Work towards iQuam3

a) Add more in-situ data types from SAMOS Ships, Ocean Profilers et al.
b) Test 3-way error analysis, to determine errors in individual in situ data
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