Progress report on Dr. C.S. Wong’s data archival
September 19, 2009

With comments – updated added by John Page – for Joe Linguanti

Febuary 01 2010
(I have added comments to Sections 1 – Sophie

and to Section 4 – myself)

Robin asked for a progress report on the moving of Dr. Wong’s data to the OSD archive specifically;

1) pCO2 data – Sophie

2) Alkalinity – Lisa and Jim

3) Sediment traps – Robie

4) Everything – John Page

A request went out to the four contacts listed above for a short summary on the status of the datasets associated with their names. Their responses are included below in the Summaries section. Status and next steps follow.
SUMMARIES
Comments in Bold and Italics are mine.
1. pCO2 Data – Sophie

Here is what we have accomplished so far with the pCO2 data and the measurement programme.

Archived data

-All the paper chart records have been digitized and entered into Excel spreadsheets in a common format.  (URAS-II analyzer pCO2 system 1973-1986)
and HP5880GC pCO2 system (1988-01  -  1990-01). 
All raw data from LiCor 6262 Mk1 pCO2 system (1994-02  -  2003-27) have been put in a common format and processed.

All raw data from LiCor 6262 Mk2 pCO2 system (2003-27  -  2009-10) have been put in a common format.  Data up to 2009-03 has been processed.  Data for 2009-09 & 2009-10 are waiting for thermosal data before processing can be completed.

All pCO2 data files, at various stages of processing, are kept on Unix workstation ‘pacfirst’.  Access to PC version has been made on my PC to others, but requires the last few cruises to be added.

\\Pac02190\pCO2_Sys1_URAS2_Calc_Results_V19b
\\Pac02190\pCO2_Sys2_HPGC5880_Calc_Results_V23
\\Pac02190\pCO2_Sys3_LICOR_Mk1_Calc_Results_V31
\\Pac02190\pCO2_Sys4_LICOR_Mk2_Calc_Results_V02
\\Pac02190\pCO2_System_MetaData
\\Pac02190\pCO2_Systems_1-4_Calc_Results
-All of the electronic pCO2 and auxiliary data for 1973-06 - 2009-03 temperature, salinity, 
atmospheric pressure, windspeed, metadata and comments) have also been converted to a common electronic format.  For PC access to Met data see the previous links.  Primary copy of all files kept on Unix workstation ‘pacfirst’.  
-Linearity of the system response has been checked for every cruise.  (This only es to URAS-II pCO2 system).  
-Data collected after 2003 were not included in the rescue project, but I have since evaluated the 2004-2005 data that John Page has processed and the first cruise from 2009.  The 2006-2008 data have not been processed yet, but John Page is beginning to work on them.  The useable data up to 2005 will be included in the data report and paper.  The pCO2 data from 2006, 2009-03 have been processed.  The pCO2 data from 2007, 2008 was garbage due to incorrect chemicals used by the technicians in the “scrubber” at the rear of the LiCor pCO2 system.  
-Sources of error are noted in the data files.

-A data report, “Canadian Data Report of Fisheries and Aquatic Sciences #1201” is in preparation.  It still needs one summary figure that Jim Christian is going to prepare and a final edit.  Sophie is preparing pCO2 data files for CDIAC and OSD archives.  
Measurement programme

-Many problems were identified with the data collection programme.  These had resulted from a lack of scientific oversight of the programme.

-With only a little encouragement, Mike Arychuk and Marty Davelaar have since corrected all the problems with the procedure and the instrument and have overseen the rewriting of the LabView software.  They have implemented a log book and a daily checklist and identified and corrected the cause of the excessive noise in the data.  They, with Keith Johnson, have collected good data on two cruises this year (January and June line P cruises).  These data have been partly processed for archiving.  The pCO2 data for 2009-03 has been processed, but pCO2 data for 2009-09, 2009-10 is waiting for thermosal data inorder to complete raw data file for processing.  Check of gas flow rates, water flow rates, Atm XCO2 and Equilibrator XCO2 all look acceptable for 2009.  The AVOS Met data is not consistent from cruise to cruise – the data strings collected for some cruises are only relative measurements – RWS, RWD.  It would be good to always get the corrected measurements  -  TWS, TWD etc.  The corrected measurements can be computed, but require time for processing.   We will streamline the processing and archival for the next cruise. Sophie has agreed that as part of the streamlined process the data will be send to me. 

Next steps
-Complete data report.  Expected completion August 31, 2009.

-Reformat data sheets for archiving.  Now that I have tried to use the data to write a paper, it is clear that the original format that we chose for archiving is rather clumsy and inefficient.  Also, now that I am aware of the international standard format for pCO2 data recommended by CDIAC (Carbon Data Information and Analysis Center) and SOCAT (Surface Ocean Carbon Atlas), I would like to store our data in the same format.

-Conduct primary quality control (or maybe this is secondary): bad data identified at the time of collection or during the data rescue effort have already been flagged, but now that I have a better idea of what level of primary QC is expected by the international community, I would like to go through each sheet myself.  Expected completion October 31, 2009 (maybe sooner, but I don't want to have to apologize later for missing the deadline.) At that point the data will go into the IOS archive in their final form.  They are currently on the osdcommon drive, but I wouldn't recommend that anyone use them yet.

-Once the primary QC is completed, I will go through and delete all the bad data before submitting the data set to CDIAC and SOCAT.

2. Alkalinity Data

Lisa

I've actually not been dealing with the historical data, but leaving that to Jim, while i focus on making sure things are up to snuff now. Between Jim and Keith, you should be able to get the information about the current status that you're looking for. That said, my understanding is that Jim has gotten almost if not all of the historical alkalinity and TIC data from the North Pacific into CDIAC and that it's currently being quality controlled as part of an international, pan-Pacific effort. Coastal and Arctic data may be a different matter, though.
Jim

That is correct. I have only the Line P data. I have assigned quality flags to all data (a prerequisite for contributing data to the international synthesis). Some values may change (adjustments that are a 'best guess' to correct discrepancies among different data sets that are likely to be analytical rather than real).

We can (1) put these data in the IOS data archive as they are, (2) wait until the adjustments are made, or (3) archive both original and adjusted values.
3. Sediment Trap Data – Robie
The sediment trap time series at Station P has been archived as Excel spreadsheets.  David Timothy, under contract, has gone through the entire set and weeded out inconsistencies within the tables and between tables and paper trail.  It turned out to be a bit more tedious than planned, but it is now done.  The data are now in common format and the archive contains the minimum required reporting - that is, we have not made columns of derived parameters but these could be made using the various reported analytical and field data.   Along the way, David has looked at replicates, for which there are several categories.  We've also done some stepwise PCA and the like on the data to look for irregularities.  It's now as good as we can make it.
4. Everything – John Page

I'm not sure how much detail you want with this.

Here is the short version:

pCO2 Data (NE Pacific)

· Currently working on data set from LineP Cruises (1973 - 2009) for pCO2 paper by CS Wong, Sophie, Emmy, Jim Christian, ...Processing for 1973-06 through 2009-03 is complete.  Waiting for thermosal data for 2009-09 & 2009-10 to merge with raw XCO2 data before able to compute pCO2 …
· Of the above I am now working on raw pCO2 data for 2006 cruises (2006-08, 2006-13, 2006-15).  Done  
· Data from 2007, 2008 cruises is expected to be junk, due to incorrect use of Scrubber filter on pCO2 system   It was junk  .

· Awaiting for thermosal data for 2009-09, 2009-10 cruise before it can be prepared for processing.

· None of the pCO2 data from LineP has been sent to the OSD archive.  Sophie is looking after this.  I suggested to her that the SST,SAL, Met data be not included, because the values have been interpolated from the original raw measurements.  The SST,Sal is usually from thermosal data (when available), but from surf CTD values when no thermosal … so should not be confused as being original data.  The AVOS Met is usually used for the weather data, which is measured at high frequency.  When AVOS Met is not available, then other sources are used – NCDC Met – which are low frequency, low quality manual measurements made by ships crew.  All met data is also interpolated in the raw pCO2 data file, to provide a value at the time of pCO2 measurement.  Interpolation is suspended over large time gaps.  The max allowable gap is set at runtime during the merge.
· Waiting until the data set is complete (pressure to complete for the paper in progress) and for opinion of the authors on any problem data.

· Quite a bit of QC done on the data (and auxiliary data) so that bad data was rejected & suspect data flagged.  QC is up to date.  
· Final data to archive should be just uncorrected XCO2 and (computed) pCO2.  See my comments above.  
· The Met data and T,S data were (usually) heavily interpolated to match frequency of XCO2 measurements, so should not be archived in same file as XCO2 & pCO2.  T,S data are from OSD archive, or currently being submitted to Joe (1971, 1972 surf data submitted Jan 2010 … to be continued).  The Met data is included in the PC links provided in earlier section – under Sophie’s section…
LineP Bottle Data 

· I have sent you data for 1956 to 1969 cruises, which you have added to the OSD Archive. Progress report in OSDCommon/John Pages Archive/John Pages Arhive.doc.  I have resumed sending this data – primarily surface loop data to Joe – all WS Cruises for 1971, 1972 were sent to Joe in Jan 2010.  To be continued…
· I have sent you data for 1970 cruises - but you did not have time to add due to your work on other projects.

· On hold 1971 - 200x.  Will resume sending stuff when you are ready.  Now sending this as you at your request.  
· I have done quite a bit of QC on the cast data, but mixed layer data is quite variable and harder to QC.  Especially for Alkalinity and DIC data.  I suggested to Joe that the quality of the 1970-2000 Total Alkalinity data is too poor for general inclusion in the OSD data archive, but will send him a separate file with all this data.  Quality of the Total Alkalinity data improved significantly with the “Hawaii Open Cell” method in Mar 1999 for Cruise 1990-10.  WRT DIC data – the “TCO2” or DIC as is now commonly referred to was just a side calculation from the Total Alkalinity measurement for most of the years preceeding DIC by coulometric methods.  Some DIC was measured in WS days by other methods, but was terrible quality.  The Coulometric method was first used in 1986.  See Excel files Z_TCO2_STATS_LINEP_LOOP_15b.XLS  Z_TCO2_STATS_OTHER_04.XLS  



            STATS-TCO2-LINEP-WP26-MP26-03.XLS   
· Some additional work may be required eventually after addition to OSD archive by someone else.

· I was looking for Alkalinity, DIC data for 2006-2008 LineP Cruises in the OSD Archive last week, and did not find any.  I haven’t looked recently. I have not looked on the OSD archive for Alkalinity or DIC data recently (for LineP cruises). 
· I assume that Marty has given the values to Lisa Miller and she is sitting on them for some reason?? Lisa has send me most of the data but I have not has an opportunity to archive it yet.
Ship of Opportunity Data

· Lots of surface measurements from a variety of platforms (Skaugran, MV Lillooet, Canada Maru, Canadian Ace, ...) including Nutrients, Alkalinity, DIC, SST, Sal, ...

· Basic QC has been done of the above (typo corrections to Date,Time, Lat,Lng after plotting cruise tracks, computing ships speed, ... also pCO2 for MV Lillooet (but was missing Met data for computing pCO2 from XCO2).

· None of this stuff has been sent for inclusion in the OSD data archive.
· I have been updating my ascii data files for SOO Skaugran bottle data and this is still a work in progress.  The data is now in my format up to 2009, but needs date,time correction and final QC to detect and correct remaining date,time, lat, lng errors.  The data logs records by the ship’s crew are supposed to include both UTC date,time and Local date,time, but they have often included only Local date,time.  So I have a program to correct this and compute Speed Over Ground (SOG) to confirm or identify remaining problems.  The data included thus far are the T,S and Nutrient data.  I have been advising Janet Barwell-Clarke of errors in the Nutrient Excel files as I go, so that she can correct them.  The date,time corrections will be in my files though, as her files are really a vehicle for sharing the raw data, not final data.    I will want the Total Alkalinity and DIC data for Ship-Of-Opportunity programs from Marty Davelaar sometime soon.  I am hoping to do some  contour plots of the time series as part of the QC.  The care done by the ship’s crew is poor and many samples have comments wrt sampling / storage problems.  It is difficult to say at this point how serious these problems are and I do not want to flag all the data as suspicious, when much of it might be of use.
Moored Sediment Trap Data

· Did lots of work helping David Timothy do the final archive data set preparation, initially starting with my data set then adding % composition from Excel files of Janet Barwell-Clarke.  I think he is finished assembling the data but I don't know if he has finished the paper for publication, or forwarded the data for archival.  David should be doing the archival of his final data set.
· David has made a huge effort to do very careful QC on the final data set.

Free Drifting Sediment Trap Data

No one has ever looked at this data yet.  David Timothy was hoping to get a contract to do that. Robie mentioned that he would like to contract David to do this work.  I will provide David the data upon his request.  All my data is archived on Unix workstation ‘pacfirst’.
Basically the barriers in doing this is the time required to do each bit.  Once the pCO2 data is off my plate, I can concentrate on just archiving whatever I have.

So that will require someone on the receiving end to put the data in the OSD archive.  Meanwhile I can be getting data into a format suitable for archiving.

I am hoping that the LineP pCO2 data will be complete this fall.

STATUS AND NEXT STEPS
pCO2
Status
· 1973-06 – 2009-03 data has been gathered into several spreadsheet files.
· Primary quality control (QC) completed. Expected that secondary QC will be completed by October 31, 2009.  Done
· 2006 data in early stages of processing by John Page.  Done
· 2007, 2008 data is questionable.  It is not salvageable – except for AVOS met, which I have processed only as far as to have the relative values available (RWS, RWD, barometric pressure at height of measurement, …).
· 2009-03 data processed,  The raw pCO2 data for 2009-09, 2009-10 are in final ascii format, but awaiting thermosal data to be merged before processing can be done.
Next Steps

· Get John to complete 2006 data by ASAP and pass to Sophie for QC. Aim to be completed by November 30, 2009.  Done
· Ascertain quality of 2007, 2008 data.  Done
· Convert 1973 – 2006 data into IOS Header Format (IHF) and place into Ocean Science Data Archive (OSDA). Sophie to do this.
· Conversion should be relatively easy as these files are self contained time series files that do not need to be merged with other data sets.  T,S, Met data should be excluded as previously mentioned, because they are interpolated and merged with the raw pCO2 data.  XCO2 data should be included as it is the uncorrected CO2 from the instrument.  The pCO2 data is computed using XCO2, T,S and Met data.
Alkalinity and TIC DIC
Status

· 1985-2001 data has been gathered.
· Primary QC completed. No timeline for when secondary QC will be completed.  Note as previously mentioned that Alkalinity data pre Cruise 1999-10 (pre Hawaii open cell method) are considered to be of too poor a quality to be archived as usual.  Also DIC data pre 1986 (pre coulometric method) are also of too poor a quality to be archived as usual.
· Data in CDIAC format.  (Alex Kozyr of CDIAC has been given this data in the past.  I think he is aware of the DQ problems.)  I think we should just concentrate on getting data into OSD data archive in the limited time left before I retire.
Next Steps

· Write an IOS Header converter for CDIAC format (would be useful for Sophie’s data as well.) 
· Recommend that data be placed into IOS archive as they are since Jim feels that secondary QC could be a long time coming and that any changes would probably be few.  See comments from earlier.  All LineP Total Alkalinity and DIC data to be given to Joe as a separate file, but only Total Alkalinity starting with cruise 1999-10 (Hawaii Open Cell) should be archived with the usual OSD data.  Similarly only DIC starting in 1986 (colometric method) should be archived with regular OSD data.
· These data would require more time to place into the OSDArchive since they would need to be merged with their corresponding bottle files. I would suggest that they be done at the same time as John’s bottle data are being consolidated into the archive.  OK – but with restrictions mentioned earlier – to archive data from current methods only.
 Sediment Traps

Status

· Data has been gathered into several spreadsheets.
· QC completed.
· Robie would like to have a year while paper is being published before data is place is OSDA..  OK.  David Timothy has the final version of the data.
Next Steps

· Determine appropriate format for archiving the data and prepare conversion routine.  David has done this- he wants % composition instead of the final computed flux values that are in my files
· Place data into OSDA in a year’s time.
Bottle Data

Status

· Primarily nitrates from profiles and loop data.
· 1956-1970 data have been added to the corresponding cruises in the OSDA.  As mentioned earlier, data flow has resumed to Joe with 1971, 1972 surf loop bottle data, with 1973 etc data to be sent upon request.
Next Steps

· Continue adding to the OSDA  as above
· Processing of this dataset is a bit more involved as it requires a lot of cross referencing with different Physics and Chemistry cruise and cast numbers (in the earlier year). 
· There should not be many additions in the profile data in the latter years, 1991 onward, since around this time much of the data was centrally managed.
Ships of Opportunity

Status

· Data in John Page’s archive with basic QC completed.  Work in progress for SOO Skaugran bottle data
Next Steps

· Add to the OSDA  Current data set to be forwarded when data set updating and QC is complete.   Plan to update my ascii files for data from other SOO platforms too.
· Should be relatively easy as just a simple conversion is required.
BARRIERS
Now the most of the datasets are ready for insertion into the OSDA, the primary barrier is the lack of knowledgeable resources to convert the files to IHF and place them in the archive. This task was mine until I took the assignment with Savi. A couple of years ago I taught Peter Chandler how to put files into the archive  which were already in the proper format as part of the regular processing stream such as the CTD and bottle files. I never got around to walking Peter through the process of converting files, validating channels names and metadata, merging were necessary with existing files, etc, since both Peter and I simply lacked the time.
In November I hope to use any time available from my present assignment, augmented by some OT (we discussed this earlier) to start moving these datasets into the archive. At the same time I should have someone working with me so that we can have more then one person with this capability. 

The question is who? I suspect that Peter has his eye on some opportunities that may become available soon due to staff departures. John Page is retiring soon. I don’t feel that Andrew, Kerry and Edmand are suitable for this task. I would propose that if possible we create a new PC-02 position (or we could back fill Peter’s position if he were to advance) and pick a good young candidate from the pool being created now. This person would be hired with the intent of providing Data Management services for the division well into the future.
�Oops – looks like I’ve been changing Sophie’s words here. So the changes here just reflect the present status - John


�Using Thermosal data, SAIL data, Surf Loop data, Surf CTD data, etc as found in OSD Data Archive





