
B3 data QAQC software User’s guide 

B3 is software intended to enable comprehensive and traceable quality assurance and quality 

control for large environmental datasets collected at regular time intervals, such as weather stations 

and water quality monitoring buoys. 

B3 was developed at the University of Waikato, New Zealand, and was developed by Luke Barnett, 

Chris McBride, Richard Lamont, Steven McTainsh, Michael Baumberger, Kerry Arts and David 

Hamilton. 

 

Getting started 

Creating a user name 

B3 logs all changes to the data and many file operations, with each log entry associated to a 

particular user. This is particularly useful when sharing data with overseas collaborators as you can 

then see who has done what previously, but is also useful if you are asked to recreate data or wish 

to review what you have done to the data previously. First you must create a new user 

 

Once you have added a new user in the window that appears, you are finished. If you ever need to 

check who is currently logged on you can either click on the show current user under users, or it also 

appears under the home tab. 

 



Creating a site 

B3 associates all data to a unique monitoring site. This enables the easy compiling of multiple raw 

data files that relate to a single monitoring station. To edit data in B3 you must associate it with an 

existing site, or create a new site. 

 

 When creating a site, at a minimum you must specify a site name. A range of other metadata (and 

images) can be associated with the site, which will be written to the metadata file when exporting or 

saving from B3. For fields where the same information may be required for other sites, the 

information is retained in the drop-down menu for selection when creating new sites. 



 

 

 

After creating or selecting a site, you can import data to the site using ‘Import’ under the file menu. 



Importing a site 

You can also import a site you have previously made in B3, or one that has been sent to you.  

 

Under the file menu Import Site, and then select the .b3 file that you want to load in. B3 will then 

load in all data and meta data associated with this site, ready for you to use. 

Importing Data and Meta 

B3 can also import data and meta files that have been created by Data Standardizer. This is an easy 

way to prepare your data for b3 as well as add in important meta data information. The program 

and manual for Data Standardizer can be found at www.lernz.co.nz under tools and resources. 

To import data and meta, simply navigate to the folder with the meta and data .txt files and select 

them and B3 will bring in all the data and create a new site with the metadata from the meta file. In 

the future, if you need to add more data to the site, you can do it through the import data option 

under the file menu. 

Data format 

Data should be in .csv files, with a single row of header information, and date/time should be in the 

leftmost column(s). B3 uses the ISO 8601 date/time representation standard. Date and time can be 

in the same, or separate columns, and each order of time should be represented as follows: 

 
 
 
 

http://www.lernz.co.nz/


Type  Header  Example 
Year  YYYY  2012 
Month  MM  01  (NOT ‘1’) 
Day  DD  06  (NOT ‘6’) 
Time  hh  04 (NOT ‘4’) 
Minute  mm  05 (NOT ‘5’) 
 

The delimiter (/,-, , etc) between can vary but must match between the header and data. YYYY, MM, 

and DD must be in capitals; hh and mm must be lower case. An example of ideally formatted data is 

shown below. 

 

NOTE: Be careful with MS Excel, as when opening .csv files it can sometimes auto-convert from, for 

example, DD/MM/YYYY to D/M/YYYY (because it thinks it knows best). You will likely need to 

reformat your date and time columns immediately before saving as a .csv if you have been working 

with the data in Excel. 



Metadata 

When importing data, B3 reads the first row of data and creates a ‘sensor’ (representing one 

continuous time-series of data) for each (non-date/time) header. Each sensor is associated with a 

range of different metadata, shown at the top-left of the B3 window. 

  

Predefined lists of parameters and units are available to select from, and may be added to.



Name: Obtained from first row of the source file originally imported for the site. Can be modified. 

Sort index: An index which may be used to change the order that the parameters appear in the 

metadata list and in exported data. 

Variable: an automatically assigned alphabetical identifier used to refer to a sensor when 

performing data adjustment using a formula. 

Parameter: The environmental variable being measured. This should be selected from the 

dropdown menu. Options are currently in the Global Lakes Ecological Observatory 

(www.gleonrcn.org) format, although these may be added to by the user. 

Unit: can be selected form the dropdown menu, or a new unit can be entered and will saved for 

future use. 

Elevation: Elevation of the sensor above (or below) ground level at the site. Use negatives for 

submersed or in-soil sensors. 

Accuracy: Manufacturer’s specified measurement accuracy for the sensor used for measurement. 

Lower/Upper Limit: The minimum and maximum expected measured values for the parameter at 

this site. 

Max rate of change: The maximum expected rate of change between consecutive measurements. 

Serial number 

Manufacturer 

Description: e.g. model or type of sensor 

Summary type: aggregation method when exporting data with time-aggregation. Drop-down 

selection between average (e.g. temperature) or sum (e.g. cumulative measurements such as 

rainfall). 

Calibration: A calibration log specific to each sensor/time-series. Up to three calibration points may 

be stored and associated with a time of calibration. These will be displayed on time-series plots to 

assist with QA/QC.  

Ideal calibration frequency: Desired frequency of sensor calibration to maintain accurate data. This 

can be checked against the calibration log to ensure validity of sensor data. 

Date of installation: Useful in cases where multiple sensors have been installed over time to 

measure the same parameter (e.g. sensor replacement because of failure). Multiple sensors may be 

associated with each time-series, and separate metadata may be stored for each sensor. 

Colour: Colour to be used when displaying data in the plotting window to the right. Colours are 

randomly applied to each parameter on import, but can be changed by the user. 

All sensor metadata will be written to the metadata file for each site and can be exported from B3 

in text format. 

http://www.gleonrcn.org/


Basics – displaying data 

Use the checkboxes at the left of the sensor metadata to display the time series on the graph. 

Multiple time-series can be displayed simultaneously. The drop down menu at the top left of the 

plot controls the number of points displayed on the plot. All data can be displayed, or alternatively 

data can be under-sampled in order to speed the plotting process for slower workstations. 

Whenever all data points are not displayed due to the number of display points chosen, the user will 

be alerted by the plot background turning pink. Additionally, the user may choose which year’s data 

to work on, in order to speed up full-range plotting. 

 

 

The X and Y-axes can be manually adjusted using the date range box and slider bars. Selecting the 

‘Show annotations’ checkbox will display the actual data values  under the cursor for the appropriate 

timestamp. 



Zoom in on a range of data by click-dragging a blue box over the desired range. The user can zoom 

out again simply by double-clicking anywhere on the plot area. 

 



Editing data in B3 

B3 provides a range of tools for editing, transforming, and deleting incorrect data.  B3 always retains 

raw data, which can be retrieved at any time, so no change is permanent. The aim of B3 is to keep a 

comprehensive log of data modifications so that all changes are traceable and reversible. 

 

‘Home’ tab 

The home tab is used for basic visual data editing functions (although these functions are also 

available when using the QAQC tools). The tab contains a log, where the user can enter notes and 

timestamps to keep a log of site maintenance or the data editing process (i.e. equations used for an 

edit, notes about extent of biofoul etc). This log will be written to the metadata file when exporting 

the site data. 

 

 



Selecting data to edit 

By holding down the shift key and click-dragging, you can select a range of data to modify or delete. 

You can select either by X and Y range, or select all data by timeframe ticking the ‘Select all data by 

date’ checkbox: 

 

The three buttons at the bottom left can be used to make simple modifications to the range of data 

selected. 

Interpolate: linearly interpolate between the data points immediately before and after the range of 

data selected 

Delete: clear values from the selected range. (Shortcut ‘Del’ key). 

Specify value: change all selected values to a constant specified value. 

By default, the changes you make will be applied to all (and only) data displayed on the plot within 

the selection area. However, you may choose to apply the changes to the selected time/value range 

for all sensors in the dataset by ticking the ‘Apply to all sensors’ checkbox.  

 



Any time a change is made in B3, the user is prompted to provide a reason for the change, which can 

be selected from a range of provided options, or a new reason entered, which will be retained in the 

list for future use. 

 

The user is alerted when the change has been made 

 



Changes can be undone with the undo button, and will be stepped back one sensor at a time. 

Multiple undos may be required to completely reverse changes that have been made. 

 

 

When a data series has been modified in any way, the range of modified data is indicated below the 

x-axis by a bar in the same colour as the data series. Furthermore, any calibrations to the sensor will 

be represented by a dot on the x-axis in the same colour as the time-series. 

 



By selecting the ‘Graph Raw Data’ checkbox at any time, the user can visualise the Raw data that was 

deleted or modified. The user then also has the option to revert to the raw data. If the ‘Revert to 

Raw’ button is pressed, any data modifications will be removed/undone. This reversion will apply 

only to the sensors/time-series displayed on the plot, and only for the date range displayed.  

 

 



Values mode 

By selecting the ‘Values’ tab, the user is able to view the source data. Data shown will include only 

the date range and sensors currently shown on the plot/graph, however, data for all sensors (over 

the current date range) can be viewed by selecting the ‘View all sensors’ checkbox at the top right. 

Where data has been modified in any way, the cell text will be red, and the raw data will be 

contained in brackets as well as the modified data (unless raw data was deleted, in which case only 

the bracketed raw data is displayed). 

Data can be selected with the cursor (and ctrl or shift keys) and modified using the three buttons at 

the bottom left. 

Summary statistics for each sensor/time-series are calculated (for the time range of data currently 

displayed) and shown as a separate table underneath. 

 

 



QA/QC toolbox 

At the bottom left window a range of QAQC tools are provided under various tabs. 

Tab: ‘MV’ – Missing Values 

In this mode, when ‘Check detection methods for values’ is selected, B3 will scan the time-series and 

date range displayed on the plot to the right for missing data points. The user can then select any or 

all values from the Detected values window, and apply interpolation or data modifications. 

 



Tab: ‘RV’ – Repeated Values 

In this mode, when ‘Check detection methods for values’ is selected, B3 will scan the time-series and 

date range displayed on the plot to the right for consecutive measurements with the same value 

(common if, for example, a sensor has ‘stalled’ and is spitting out the same, historic measurement).  

The user specifies, using the slider bar, the minimum consecutive data repetitions to look for and all 

repeated data are displayed in the Detected Values window. The user can then select any or all 

values from the Detected values window, and apply data modifications or deletions. Because the 

first value of repeated values may be perfectly valid, the user can choose to ignore the initial 

measurement in a repeated series by ticking the ‘Skip first value’ checkbox. 

 

 



Tab: ‘Limits’ – Upper and lower limits 

This mode is used to detect extreme measurements that lie outside what would be reasonably 

expected. The limits used are those specified in the metadata for each window (this can be modified 

in the metadata window above). Select ‘Graph upper and lower limits’ to disply the limits on the plot.  

When ‘Check detection methods for values’ is selected, B3 will scan the time-series and date range 

displayed on the plot to the right for measurements that lie outside the specified limits. The user can 

then select any or all values from the Detected values window, and apply data modifications or 

deletions. 

 

 



Tab: ‘RoC’ – Rate of change 

This mode is used to detect consecutive measurements that change quicker than might be 

reasonably expected. The rate of change limits used are those specified in the metadata for each 

window (this can be modified in the metadata window above). When ‘Check detection methods for 

values’ is selected, B3 will scan the time-series and date range displayed on the plot to the right for 

measurements that lie outside the specified rate of change. The user can then select any or all 

values from the Detected values window, and apply data modifications or deletions. 

Tab: ‘RMwSD’ – Running mean with standard deviation 

This mode is used to detect extreme measurements. B3 applies a rolling average across a time-span 

determined by the ‘Smoothing period’ slider bar. The user then specifies a number of standard 

deviations either side of the running mean (‘Standard deviations’ slider) to use as detection limits, 

which can then be displayed on the graph using the ‘Show graph’ checkbox. When ‘Check detection 

methods for values’ is selected, B3 will scan the time-series and date range displayed on the plot to 

the right for measurements that lie outside the specified limits. The user can then select any or all 

values from the Detected values window, and apply data modifications or deletions. 

 



Tab: ‘Calibration’ – post-correction of data 

This mode is used to transform selected data using a formula, or to correct a range of data for any 

drift in sensor response. 

 

Formula mode: This mode is used to apply a mathematical formula to a range of data in order to 

transform it in some way. Using the alphabetical identifier from the metadata window, the user can 

enter a formula in order to transform the data. The alphabetical identifiers can also be used within 

the formulas to relate one measurement to another (e.g. using values of measured temperature to 

apply a correction to chlorophyll fluorescence measurements because of a known temperature 

response in the chlorophyll fluorometer). Each formula identifier in the equation must be preceeded 

and followed by a space. You can use File>Settings to enable formula validity checker as you type the 

formula (background will be pink if formula syntax is invalid. Formulas will be applied to all data for 

the date range selected on the plot. Click the help button for information on syntax requirements. 

Formula-adjusted data can be previewed before applying. 

 

 



Calibration mode: This mode is used to apply linear back-correction of sensor drift between 

calibration points. It is based around a two-point calibration using a low-point (sometimes called 

‘offset’) and a high-point (sometimes called ‘span’). Ideally, these calibration values will be known 

for the start of the period of sensor drift, as well as at the end of the period (i.e. the high and low 

sensor values prior to recalibration at the end of the drift period). If possible, these calibrations 

should be stored in the sensor metadata calibration log, to be used with calibration mode. 

 

Example: Drift in dissolved oxygen response of a deep-water sensor. 

The plot below shows surface and bottom dissolved oxygen (% saturation) in a lake. Bottom 

measurements should not exceed surface measurements and it is clear the bottom sensor has 

suffered significant drift. We can use calibration mode to quickly and easily correct this drift. 

 



Select the date range between known calibrations: 

 



Enter the two calibration points at the start and end of the period, and press preview to see what 

the correction will look like. You can choose to apply the drift correction to one or all of the sensors 

displayed by the pull-down menu ‘Apply to’: 

 

 

Then choose to apply or reject the back-calibration (and log your reason for doing so). 

Preview of 

adjusted data 



VOILA! The data is corrected and the change is indicated in the change bar below the x-axis. You can, 

of course, graph the raw data and choose to revert to the raw data at any time. 

 

 



Adding new data to an existing site 

New data files (updates etc) may be imported to an existing site using ‘Import’ under the file menu. 

In the event that the existing B3 data contains timestamps which overlap with the new data file, you 

can choose to retain the edited data (‘Keep old values’) or overwrite the edited values with the new 

raw data (‘Keep new values’). 

B3 will then scan the headers of the new data file to associate the new data with the existing sensors 

in the B3 site metadata. If the headers do not match exactly, they will can be manually associated to 

an existing sensor. If you do not associate it with an existing sensor then a new sensor will be 

created using the header from the new file. All data will then be compiled by B3 into a single 

continuous dataset. 

 

 



Exporting data 

You can export a variety of files relating to the QAQC process. A file (.csv table) of the edited data 

will be exported, and can be either the full high-resolution dataset, or aggregated into 

hourly/daily/weekly readings using the aggregation method selected in the sensor metadata. You 

may choose to include or discard timestamps for which there are no measurements for any of the 

sensors. The file will be written as <filename>.csv 

You may also export a text file containing the metadata for the site and sensors. The file will be 

called <filename>.csv Site Metadata.txt 

If you choose to include modifications log, two further text files will be exported. 

<filename>.csv Changes Log contains a list of all the reasons given for changes made to the dataset, 

and each reason is given a change reference number. 

<filename>.csv Changes Matrix.csv is a dataset identical in layout to the QA/QC’ed or Raw  datasets, 

however, instead of containing measurement values, each cell contains the change reference 

numbers for any modifications (if any) applied to data in the corresponding cell of the QA/QC’ed 

dataset. 

If you choose to export the Raw dataset, the file <filename>.csv Raw.csv will contain the compiled 

raw data, without any of changes that have been applied to the QA/QC’ed dataset. 

 

 

 



Additional notes 

Appdata 

Much of the important data, and files that B3 works from are found in the appdata folder. To access 

it, simply type %appdata% into the address bar of My Computer or windows explorer. 

Within this folder you may manually edit the list of units or parameters (i.e. to add superscripts in 

etc). It is also the location to recover your files if B3 crashes and you are unable to open your site 

again. B3 always saves a full backup of a site before working on it again. 

Logs 

B3 keeps log files for almost every action or change. Form the menus choose View>Logs, and select 

from the pulldown list of log files. Any sensor that has had data modified will have its own log file, 

and there is a log for the overall site. 

The log files are also readable via the appdata folder. 

 

 


