DMQC Report 2007 - Argo Australia
1. Status:  counts based on USGODAE, 8 Oct 2007:

(1) DM profiles: 


6571

(2) RT profiles: 


4796 

(3) profiles older than 6months: 
9048 
DM ratios:

· all profiles (ratio (1) to (1)+(2)): 

57.81%

· eligible only (ratio (1) to (3)): 

72.67%

2. DMQC process 
We used a four-step approach to conduct the DMQC work:
1. Manual inspection and de-spiking, including:
· de-spiking 

· scrutinising QC-flags assigned by RT tests

· comparing psal with reference climatologies

2. Application of sensor thermal-lag correction,
3. Drift assessment,
4. Final visual check.
2.1 Manual inspection and de-spiking 

· De-spiking is done via Gilson’s GUI.  Suspicious data-points are assigned appropriate QC-flags.

· As the QC flags assigned by the RT tests are not always reliable, they are inspected and changed where appropriate on the raw record fields.
[image: image1.jpg]observation number

Raw QC flags 5900345 R

20
40
:
60
10 15 20 25 30 35 40
Raw QC flags 5900345 G
E = = =
20
: :
:
40 i
60
10 15 20 25 30 35 40
Raw QC flags 5900345 T
20 +
40
=
60
10 15 20 25 30 35 40

profile number





Figure 1.  In this example, the RT tests assigned to profiles from 15 to last a QC-flag of 3 (“potentially correctable bad data”).  The QC-flags re-inspection lead to re-assigning profile 15’s QC-flag to 4 (“bad”) and profiles 16-19 and profiles 22-last’s to 1 (“good”)  (R refers to raw data, G to QC-flags rectified data and T to thermal-lag corrected data).
2.2. Application of sensor thermal-lag correction.

· We applied the correction for thermal mass error according to G Johnson et al (2007).  The correction was applied only to Apex floats where the coefficients alpha and tau were available.  Palace and Provor received no correction for thermal mass error.
[image: image2.jpg]Depth interval

20

40

60

Salinity Differences 5900339 T

44 5 SEE== =
=5
- il
- i
10 20 30 40 50 60 70 80

profile number

-0.005





Figure 2.  Salinity differences after thermal-lag correction.  
· We also applied a correction to salinity for drift in the pressure sensor using the CSIRO seawater routines.  This correction was applied to PALACE and APEX data. 

Where the parameter surface pressure-offset (see section 3.2) was missing, the values of the paramater were interpolated between adjacent values.
2.3.  Salinity Drift Assessment.

· We have adapted WJO v2 to fit the characteristics of our regions of interest.  To minimise the effects of upper ocean variability and poor statistics due to a sparse historical data set, we restricted the mapping to the deepest potential temperature levels, typically 3ºC and cooler.  We use the Indian Ocean Hydrobase (Kobayashi et al, 2006) merged with the WOD subset (supplied by WJO) outside of the Indian Ocean. 

· When assessing the suggested adjustments derived from WJO processing, we use two additional climatologies to derive climatology/float differences: 
· CSIRO’s Atlas of Regional Seas (CARS – Ridgway et al, 2002).

· The WOCE climatology (Gouretski & Koltermann, 2004)

In the following example (5900039), the joint examination of WJO-based adjustments (Figure 3) and climatologies (Figure 4) lead to the decision to reject WJO adjustments and errors from cycles 1 to 140 and to manually deal with cycle 93’s adjustments.
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Figure 3.  WJO adjustments
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Figure 4.  Comparison charts with CARS and G&K climatologies
· In addition, we also plot the theta-S relationship of the candidate float with nearby Argo floats, to help confirm drift estimates.  We aim to include floats that pass ‘Gilson’s Rules’ into our background fields for WJO suggestions soon.

· We have developed software tools for handling the imbedding of the adjustment data and the historical information into the NetCDF profiles.  Some of these tools implemented an Excel interface in order to reduce input errors, allow adjustments to be clearly inspected and to increase processing efficiency.

· At the end of each step, we conducted a data consistency check using visual plots to ensure that there is no discrepancies in the processed data (Figure 5).
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Figure 5.  Visual verification plots.
2.4.  Final visual check.

Before submission to the GDACs, the profiles are checked for:
· consistency between the phases of processing (visual plots of QC flags, raw – adjusted salinity changes)
· the adjusted data are loaded as a last check into Gilson’s GUI for final inspection.
3. Problems encountered of interest:
3.1 Float type variation: 

The type of probes CSIRO has deployed over time include three types as follow, ranked by frequency order:

· Apex (171).  NB: all our new floats are of Apex type
· this group includes 10 older Palace floats
· Provor (3)

The software, in particular for conductivity cell thermal lag adjustment, was adapted to take account of the variation in float types.
3.2. Surface pressure-offset:

Apex floats are programmed to shut down their CTDs at a set near-surface depth.  This set-depth is expressed in units of pressure (typically 5 dbars) and has received various denominations with slight variations such as “SURFACE_PRESSURE_(DBAR)”, “SURFACE_PRESSURE(db)'”or  “PRESSURE_SENSOR_OFFSET(db)”.  
As software dealing with NetCDF files relies on exact string-matching for extracting any specific technical parameter, it is important that a consistent name be given to technical parameters.  We have decided to adopt uniformly the later denomination “PRESSURE_SENSOR_OFFSET(db)” as being less ambiguous than the others.  CSIRO and AOML are making a proposal for a unified nomenclature for all technical parameters.  The proposal will be discussed at the ADMT 8.

3.3. Floats with oxygen sensor

We have deployed a total of 6 floats equipped with sensor for dissolved oxygen.
However, we do not have currently a defined scheme for calibrating DOXY data.  We are interested in knowing what the other groups are doing for oxygen QC.
3.4 Further problems encountered in delayed mode processing:

"
Bad values or missing data in surface pressure offset field

"
Real time software flagging good data as bad (rare problem and new software has addressed this issue)

"
Difficult floats involving dodgy pressure or temperature sensors where data is probably not recoverable

"
In some cases the WJO software cannot adequately correct the sensor drift and in these cases a manual offset must be calculated and applied. This can be automated to some degree but still requires significant manual interpretation and hence takes extra time to process

"
With floats deployed in highly variable regions there can be significant difficulty in separating sensor drift from real oceanographic variability. In these cases, ancillary information from nearby argo floats or from historical CTD data can be useful but this can be a time consuming process.

"
Fouling of the sensors occasionally affects the salinities of one or two profiles which then require individual manual adjustment. This correction can't really be automated.

"
Ongoing software development has automated and streamlined the DMQC process to a large extent but this does require time consuming testing in the initial phases and also continual updating to deal with anomalous floats and profiles. This has taken a large amount of DMQC time.

"
Occasional corruption occurs of latitude/longitude data or day/time stamps which are not detected till DMQC processing begins. These then need to be corrected in the real time files and the data re-processed.
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