This macro is intended to work on one cruise-worth of data.  The macro does quality control on the data, then calculates fCO2 from xCO2 values. 

Before running the macro, the daily files need to be merged into one file.  I have a separate macro to do this task which I can send if you’re interested.   I also run a “Format Header” macro to make sure the column headings are consistent with the headings that he macro expects.  

Step1_AddDate

This macro reformats the date (changes the format from dd/mm/yy to mm/dd/yy in order to conform to Excel formats).  Also calculates Day of Year, and adds two columns to the spreadsheet – YD and Comments.  A “Step1_AddDate Complete” message will appear if no problems are found, and the macro runs successfully.

Step2_CheckTimeAndGPS

This macro checks for gaps in GPS readings, and verifies that the Day of Year column is sequential.  If a GPS gap is found, or if the dates are not sequential, the program makes a note in the Comments column, highlights the problem area and the macro stops.  The user must fix the problem, then run the macro again.  Keep running Step 2 until you get a “Step2_CheckTimeAndGPS Complete” message (for the CV2006_08 data set, you’ll need to run it 4 times).

Step3_RangeCheck

This macro looks for values that are way out of range, indicating a major problem with one of the sensors.  The macro adds two columns – “Woce QC Flag” and “Subflag”.  If a problem is found, a 4 is placed in the QC flag colunn, with a corresponding subflag and comment.   Note that only sensors that  affect the standards (i.e. cell temp, cell press, and licor flow) are range-checked in this step.  All other sensors are range-checked in Step5.

Step4_Stds

This is Bob Castle’s macro to calculate a time-weighted linear fit between pre and post standard runs.  My original macro used the method of determining the slope and intercept of the closest two standards (pre and post), but the group decided that using all of the standards was the better method.  Bob sent me this macro, and I replaced my previous macro with his.  The macro adds three new columns – New CO2, XCO2sw and XCO2air.  I like to separate the XCO2sw and XCO2 air values for clarity.

Step5_Despike

This macro finds spikes in each column of data, and flags the values when spikes are found.  It does this be calculating a running mean of 400 values, then flagging any value that is += 3 standard deviations from the mean.  When a flyer is found, a 4 is placed in the QC flag column, and a corresponding subflag and comment are added to the subflag and comments columns, respectively.  Once new column is added with the maco – dT.

Step6_Plot

This macro makes several plots (hopefully self-explanatory) that can then be used to further quality control the data.  I put a filter on the QC flag column, plot all values that are not equal to 4, then manually QC the rest of the data.

Step7_AveAir

This macro finds sequential ATM values, and averages them.  It then produces a time-weighted average between pre and post ATM measurements to correspond with each EQU reading.  For instance, on the Cap Victor/Columbus Waikato our run sequence was: 1 set of standards, 10 ATM measurements, 60 EQU measurements.  This macro will average each run of 10 ATM measurements, then calculate a time-weighted average between pre and post ATM runs for each EQU value.  A new column is added, XCO2air_ave.

Step8_Calc

This macro calculates fCO2 from xCO2.  Several columns are added to the spreadsheet.  Please look at the macro to see step of the process.  I tried to add descriptive comments for this section.

Step9_FormatFile

This macro removes all columns that were used to calculate the final values, and removes all values that are flagged with a 4.  The macro asks for Cruise ID, as well as Group/Ship.

