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Introduction

How does delayed mode argo QC compare to quicker 
operational QC?

Potential to use operational QC data more immediately if 
comparisons with delayed mode QC are ok.p y

Where do gaps lie in the delayed mode argo data –
h / h i ht th QC b f lwhen/where might other QC be useful.

Constructed a prototype database and web portalConstructed a prototype database and web portal. 

Contains Argo data 2004 to present. Operational QC 2007,2008 
(more coming soon).

Still a fe glitches not et p blicl a ailable b t alreadStill a few glitches, not yet publicly available, but already 
proving useful.



A d t

The Data - introduction

Argo data
Downloaded From Coriolis GDAC

From 2004 to present

Operational centres data
Courtesy of Jim Cummings at US Navyy g y

Available for 

BMRC: Australia's Bureau of Meteorology Research CentreBMRC: Australia s Bureau of Meteorology Research Centre

FNMOC: US Navy's Fleet Numerical Meteorology and Oceanography 

CenterCenter

MEDS: Canada's Marine Environmental Data Service

UKMO: UK's Met OfficeUKMO: UK s Met Office

Available for 2004 - 2008 (currently only 2007-8 in our database)



The Data – call sign QC files

Jim Cummings has created 'call sign' NetCDF files with QC 
data from BMRC, FNMOC, MEDS & UKMO.data from BMRC, FNMOC, MEDS & UKMO.

There is one file for each argo float for each year.There is one file for each argo float for each year.

Files contain original float data, as well as QC flags 

(accept/reject) for each centre



The Database

W h h t d fil t d t i l di QC d t f th A filWe have harvested profile metadata including QC data from the Argo files, 
as well as from Jim Cumming's call sign files.

This data has been put into a PostgreSQL database with PostGIS:This data has been put into a PostgreSQL database with PostGIS:

id              Unique identifier
basin  Argo ocean basinbas go ocea bas
juld Argo Julian date
platform_number Argo platform number
cycle_number Argo cycle number
inst_type WMO instrument type 
data_mode Delayed mode, real time, adjusted 
pressure_qc Argo QC on pressure
t A QC t ttemp_qc Argo QC on temperature
sal_qc Argo QC on salinity
location       lat, lon
ukmo qc UKMO accept/rejectukmo_qc UKMO accept/reject    
bmrc_qc BMRC accept/reject
meds_qc MEDS accept/reject
fnmoc qc FNMOC accept/reject_q p j



The Portal

W h t d t t t l t ll t h th d t bWe have created a test portal to allow users to search the database.
This is not yet publicly available pending a few small alterations, but should 

bbe soon.



The Portal

Thi h t (l ft) hThis screenshot (left) shows 
filtering of results to give user:

Delayed mode argo data 

rated as having <50% good 

temperature data

From 2007 & 2008

AND which was accepted 

by both BMRC and MEDSby both BMRC and MEDS



The Portal

Thi h t (l ft) hThis screenshot (left) shows 
filtering of results to give user:

Delayed mode argo data 

rated as having <50% good 

SELECT * FROM argoqc WHERE data mode = 'D' AND juld > 20819.0 AND juld < 

temperature data

g q _ j j
21549.0  AND (basin = 'atlantic' OR basin = 'pacific' OR basin = 'indian' ) AND 
(temp_qc = 'D' OR temp_qc = 'E' OR temp_qc = 'F' ) AND (bmrc_qc = '0' OR 
bmrc_qc = '2') AND (meds_qc = '0' OR meds_qc = '2');

From 2007 & 2008

AND which was accepted 

by both BMRC and MEDSby both BMRC and MEDS



Search by customisable geographic area



Variation in argo data mode 2004 - present

Monthly Argo Profiles By Data Mode
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Variation in argo data mode 2004 - present

Monthly Percentages of Argo Profiles by Data Mode

100es

60

80

of
 P

ro
fil

e

Delayed mode

20

40

60

ce
nt

ag
e Real time

Adjusted

0

20

P
er

c

Jan 04 Jan 05 Jan 06 Jan 07 Jan 08 Jan 09

MonthMonth



Variation in N Atlantic data mode Jan - Jul 2006

QC 
percentages all 

relate to 
Temperature

data

ALL PROFILES (5773) DELAYED MODE (3976)

REAL TIME (1786) ADJUSTED (11)



Variation in N Atlantic data m ode Jan -Jul 2009

QC 
percentages 
all relate to 
Tem perature

data

ALL PRO FILES (7602) DELAYED M O DE (1964)

REAL TIM E (4567) ADJUSTED (1071)



N Atl 07-08: Delayed Mode Data



Displaying results

Need to show user for each argo
profile:

L tiLocation

Delayed mode QC

BMRC QC

FNMOC QC

MEDS QC

UKMO QC

Plot each profile on map using a 

composite symbol (see right)



Exam ple of results display



TEMPERATURE Profiles 2007-08:

Profiles which were accepted by centres but had p y
delayed mode QC ≤ 50%

Profiles which were rejected by centres but had 
delayed mode QC ≥ 50%y



2007-08: Temperature Delayed mode QC (global) p y (g )

Profiles with 0% good data
according to delayed modeaccording to delayed mode 
QC

(#1) BMRC: 36.9% accepted 
(ignoring no data profiles)

(#3) FNMOC: 69.3% accepted 
(ignoring no data profiles)

(#2) MEDS: 83.1% accepted 
(ignoring no data profiles)

(#4) UKMO 94 4% d(#4) UKMO: 94.4% accepted 
(ignoring no data profiles)



2007-08: Temperature Delayed mode QC (global) p y (g )

Profiles with 0% - 50% good 
data according to delayed 
mode QCmode QC

(#1) BMRC: 39 0% accepted(#1) BMRC: 39.0% accepted 
(ignoring no data profiles)

(#2) FNMOC: 70.7% accepted(#2) FNMOC: 70.7% accepted 
(ignoring no data profiles)

(#3) MEDS: 82.2% accepted 
(ignoring no data profiles)

(#4) UKMO: 94.4% accepted 
(ignoring no data profiles)(ignoring no data profiles)



2007-08: Temperature Delayed mode QC (global) p y (g )

Profiles with 50% - 100%Profiles with 50% 100% 
good data according to 
delayed mode QC

(#1) BMRC: 99.4% accepted 
(ignoring no data profiles)

(#3) FNMOC: 96.6%
accepted (ignoring no 
data profiles)data profiles)

(#4) MEDS: 96.0%
accepted (ignoring noaccepted (ignoring no 
data profiles)

(#2) UKMO 98 9%(#2) UKMO: 98.9%
accepted (ignoring no 
data profiles)



2007-08: Temperature Delayed mode QC (global) p y (g )

Profiles with 100% good 
data according todata according to 
delayed mode QC

(#1) BMRC 99 6% t d(#1) BMRC: 99.6% accepted 
(ignoring no data profiles)

(#4) FNMOC: 96.7%
accepted (ignoring no 
data profiles)p )

(#3) MEDS: 98.2%
accepted (ignoring noaccepted (ignoring no 
data profiles)

(#2) UKMO: 98 9%(#2) UKMO: 98.9%
accepted (ignoring no 
data profiles)



SALINITY Profiles 2007-08:

Profiles which were accepted by centres but had p y
delayed mode QC < 50%

Profiles which were rejected by centres but had 
delayed mode QC > 50%y



2007-08: Salinity Delayed mode QC (global) y y (g )

Profiles with 0% good data
according to delayed mode 
QC

(#1) BMRC: 37.7%
accepted (ignoring no data 
profiles)p )

(2) FNMOC: 71.4%
accepted (ignoring no dataaccepted (ignoring no data 
profiles)

(3) MEDS: 85 3% accepted(3) MEDS: 85.3% accepted 
(ignoring no data profiles)

(4) UKMO: 95 2% accepted(4) UKMO: 95.2% accepted 
(ignoring no data profiles)



2007-08: Salinity Delayed mode QC (global) y y (g )

Profiles with 0% - 50% 
good data according to 
delayed mode QC

(#1) BMRC: 40.5%
accepted (ignoring no data 
profiles)

(2) FNMOC: 71.7%
accepted (ignoring no data 
profiles)profiles)

(3) MEDS: 83.5% accepted 
(ignoring no data profiles)(ignoring no data profiles)

(4) UKMO: 95.5% accepted 
(ignoring no data profiles)(ignoring no data profiles)



2007-08: Salinity Delayed mode QC (global) y y (g )

Profiles with 50% - 100% 
good data according togood data according to 
delayed mode QC

(#1) BMRC: 99 1%(#1) BMRC: 99.1%
accepted (ignoring no data 
profiles)

(3) FNMOC: 98.3%
accepted (ignoring no data 
profiles)

(4) MEDS: 97.1% accepted ( ) p
(ignoring no data profiles)

(2) UKMO: 98.9% accepted(2) UKMO: 98.9% accepted 
(ignoring no data profiles)



2007-08: Salinity Delayed mode QC (global) y y (g )

Profiles with 100% good g
data according to delayed 
mode QC

(#1) BMRC: 99.4%
accepted (ignoring no data 
profiles)profiles)

(3) FNMOC: 98.5%
accepted (ignoring no dataaccepted (ignoring no data 
profiles)

(4) MEDS: 98 0% accepted(4) MEDS: 98.0% accepted 
(ignoring no data profiles)

(2) UKMO 98 9% t d(2) UKMO: 98.9% accepted 
(ignoring no data profiles)



Can we make conclusions on how well the centres do?

• Breakdown by ranking (#1, #2, #3, #4) :
• BMRC: 8 0 0 0 (32)BMRC: 8, 0, 0, 0 (32)
• FNMOC: 0, 3, 4, 1 (18)
• UKMO: 0 4 0 4 (16)• UKMO: 0, 4, 0, 4 (16)
• MEDS: 0, 1, 4, 3 (15)

R d b i b k i b i ll b d• Red number in brackets is a basic overall score based 
on:
• 4 points for each #1
• 3 points for each #2
• 2 points for each #3
• 1 point for each #4p



Further work

I t i bl d k t l bli l liIron out minor problems and make portal publicly online.

Add bilit t li k fil b l d t fil l tAdd ability to click on a profile symbol and get a profile plot.

e.g. could see spikes etc in some rejected profiles

Add ability to rubberband an area of results and get a scatter plot or 

probability density function plot of profiles.

Incorporate data on pressure QC

Incorporate data from EN3 QC 

Include information on which QC tests passed/failed 



Conclusions
Database & portal provide quick & easy access to data for usersp p q y
Proportion of delayed mode argo decreases markedly as we approach 

present month.p

Gaps in available data in N Atlantic if using delayed mode 2009 

Operational centres are not able to carry out same level of QC within theirOperational centres are not able to carry out same level of QC within their 

tight timeframes

They accept profiles which later deemed mostly bad by DMQC and viceThey accept profiles which later deemed mostly bad by DMQC and vice 

versa.

This trend varies between centresThis trend varies between centres

BMRC appears to do significantly better than other 3. Other 3 are closely 

t h dmatched. 

Not enough data in Jim's files to be too sure about UKMO

Only presented limited data for a limited time here – conclusions to be 

taken lightly for now! 



Thanks for your attention



W hich profiles w ere rejected by the centres?



N Atl 07-08: Delayed m ode Q C vs BM RC Q C

114
(accepted
10533)



N Atl 07-08: Delayed m ode Q C vs FNM O C Q C

414
(accepted
9885)



N Atl 07-08: Delayed m ode Q C vs M EDS Q C

789
(accepted
9403)



N Atl 07-08: Delayed m ode Q C vs UKM O  Q C

2
(accepted
204)



W hich profiles w ere accepted by the centres?



N Atl 07-08: Delayed mode QC vs BMRC QC



N Atl 07-08: Delayed mode QC vs FNMOC QC



N Atl 07-08: Delayed mode QC vs MEDS QC



N Atl 07-08: Delayed mode QC vs UKMO QC


