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LESSON 2 

 
 
INSTRUCTIONS 
 
1) Open up the Data Management Centre (DMC) portal for KOALAs in Queensland: < 

http://qld.sensors.net.au/ > 
a) Take a look around the landing page, clicking on the tabs running down the left-hand 

side of the page, noting the following: 
i) At the top of the tab is given the name (e.g., “Aspley”) of KOALA deployment 

location 
ii) To the right of the location is listed the ‘fine’ particle (“PM2.5”) concentration 
iii) Under the location and PM2.5 concentration, you will see “AQB” – which is an 

acronym for ‘air quality board’, followed by a 3-digit ID which is unique to each 
individual KOALA 

iv) Next down on the opened tab is the time since the KOALA last made contact with, 
and provided data (or the PM2.5 concentration) to, the DMC 

v) Next down is the battery “voltage”, or how well charged the battery is – green font 
indicates a ‘good’ level of battery voltage, while red font indicates a ‘bad’ level of 
voltage (insufficient to operate normally, and may require action to re-charge 
manually) – this tells us that the KOALA is getting good sunlight to charge the battery 
using its photovoltaic panel! 

vi) Finally, you can click on the link to “Zoom to Sensor” for a view of the individual 
KOALA and its latest PM2.5 concentration reading. 

b) Explore by clicking on locations for other KOALAs within this project 
c) You can continue exploring by going back to the Sensors page < 

https://research.qut.edu.au/ilaqh/projects/sensors/ > and view other projects and the 
locations and associated KOALAs and their data! 

 
2) Open up the file ‘Metadata for air quality monitors - for personal educational purposes 

only.pdf’ and read through it. 
** N.B. Please do not circulate or distribute this document, as it is intended for your 
personal educational use only! **After reading, ask yourself the following questions: 
a) Why should we collect collect ‘metadata’ alongside raw data (seen in the previous step 

[1.b.i {above}])? 
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b) Should we collect this metadata for both the low-cost sensors (e.g., KOALA) and fixed 
sites (e.g., regulatory monitoring or ‘fixed’ sites)? 

c) There is a lot of data (‘variables’) that could be collected… why do I need so much 
potentially “redundant” data? (Hint – it is generally always better in science to collect 
more rather than less information for legacy purposes – we can not foresee all possible 
applications of the data that we collect!) 

d) What is an advantage of having unique IDs for each sensor or monitor? 
e) Consider the question posed in this document – “If I am a user or operator of an air 

quality monitor or sensor, what would I need to know to use the data effectively?” 
f) Note the three categories of metadata as proposed by this document – ‘mandatory’, 

‘optional’, and ‘private’. 
 
3) Open up the Excel file (‘.xlsx’ extension) named ‘Metadata for air quality monitors’  and 

browse it 
a) Scroll down through the ‘Explanations’ tab of this Excel file. Note the different 

categories listed vertically down the 2nd column (General Conditions, Mandatory Public, 
etc.) 

b) Switch to the ‘Details’ tab of this file. Note that those different categories listed 
vertically in the previous (‘Explanations’) tab are here listed horizontally along the row 6 
(“MANDATORY” [column ‘A’ to ‘S’], “OPTIONAL” [column ‘T’ to ‘AB’], “PRIVATE” [column 
‘AC’ to ‘AN’] – there is a colour coding to help you focus on each category. 
i) Look over the data input as an example of the level of detail suggested to be 

required. 
ii) Ask yourself the following questions: 

(1) Could and would I provide this level of detail should I place sensors or monitors 
to collect data? 

(2) Would I add any other relevant information (i.e., add new variables to this list)? 
 
4) Open up the file ‘QFC_Participant_update_QUT_2020-11-19.pdf’ and scroll through it – this 

is an example of a polished product using raw data and metadata to share results from a 
pilot monitoring campaign (‘Queensland Family Cohort Air Quality Monitoring Campaign’). 
N.B. Please do not circulate or distribute this document, as it is intended for your personal 
educational use only! 
For background, you can read more about the Cohort study online: < 
https://www.materresearch.org.au/Our-research/Research-programs/Mothers-babies-and-
women-s-health/Queensland-Family-Cohort-Study >. 
a) In the slide-show, note to yourself the familiar information given on the 2nd slide 

(sensors, communication specifications – particularly how data is collected every 5 
mintues); also note the cost given, which is a research-only estimate! 

b) The 3rd slide shows how one can easily spatially visualize the deployment of sensors 
based on addresses (e.g., participant homes) using Google Maps* (‘Your places’ > 
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‘Saved’). This visualization can be handy to get a feel of the areas covered by your 
sensors – in this case, the sensors were to be at participant homes in the inner-city 
suburbs of Brisbane, Australia. Think about how you would want your sensors 
distributed to answer your citizen science (research) question. 

c) The 4th slide shows how the sensors are deployed consistently at a household – in this 
case, on the second floor at the front of the house (facing the street). Think about why 
we would want our sensors placed in this way. (Hint: think about the major source of air 
pollution in our cities!) 

d) The 5th and 6th slides show annual (over a one year period) concentrations of fine 
particulate matter (PM2.5) and carbon monoxide (CO), respectively, as ‘box-plots’. The 
box-plot, if you’re unfamiliar with it, represents the distribution of data: the ‘box’ has 
three horizontal lines (two are the box border, representing the interquartile [25th and 
75th percentile]), with the middle line representing the median concentration. The 
vertical line is the range of values.  

e) Note the red text giving the WHO (World Health Organisation) Guideline level (or not, in 
the case of CO). You can read more about this Guideline online: < 
https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-
health >. 

f) Slides 7, 8, and 9 show a ‘time-series’ plot for each of the sensor deployments (location 
– one slide each), or all data collected as individual (or averaged) data points in 
chronological order. In this case, the data (remember – collected by the sensor every 5 
minutes) has been averaged to daily means – this is typical to comply with guidelines, 
often given as 24-hour averages. Note the ‘key’ titled “Pollutant” on the right-hand side 
of the slides – the blue plotted line is for CO, and the red for PM2.5. What can you tell 
from this plot? (Hint: look at the lines between October 2019 and January 2020 [“2019-
10-01” and “2020-01-01” on the X-axis] – more on this in a later slide!) 

g) Slides 10 to 12 are box-plots again, but this time for monthly averages, to better show 
seasonal trends. Averaging data to longer time periods has the advantage of removing 
peaks to better see trends – the averaging period you want to use will depends on your 
research question. 

h) The 13th slide gives our interpretation of the analysed data (‘preliminary results’) shown 
in previous slides. Do you agree with these interpretations? Is there anything missing 
that you would add as your own interpretation? Think about what message you would 
like to convey to your audience, community or stakeholders. 

i) Consider if you think you could use this data for your own research project, and reach 
out to the team if you would like access to it. The next steps will give more of a hands-
on approach to workingwith this data, however it is only recommended for ‘advanced’ 
users of statistical data analysis software, such as ‘R’ – more on this in the next step! 

 
5) N.B.: This is an advanced step, and only recommended for workshop participants that 

already have some skill in running R. If you do not have experience, but are keen to try, then 
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search online for beginner tutorials and come back to this step when you have the software 
(R/RStudio) running on your computer. 
For this step, it is assumed that you already have done the following things and are 
comfortable with using R/RStudio: 

Downloaded and installed (free) R on your local computer < https://www.r-project.org/ 
> 
Visit the website to download and install (free) RStudio on your local computer < 
https://www.rstudio.com/products/rstudio/download/ > 
 

a) Open the ‘sKOALA QFC - CitSciVirtual.Rmd’ file and scroll through the data processing 
script to make sure you know what this coding does. Each step of the data analysis 
process is within a ‘chunk’, so we will not list the individual steps here for you to follow. 

b) Check that the directories are adapted to your working environment, such as where the 
required packages are saved, as well as the provided (pre-processed) data files 
(“data_94.csv”, “data_95.csv”, “data_96.csv”). 

c) Skip the set of chunks entitled “# KOALA data as CSVs from” (i.e., script lines 26 to 95) – 
go straight to the step which will start importing the pre-processed data files. 

d) With the above steps in mind, run the script and check that you are able to produce the 
same items as shown in the slide-show of the previous step. 

 
* Check out this website for an idea on how to use Google Maps for spatially visualizing the 
deployment of your sensors < https://betterhumans.pub/how-to-save-and-organise-your-
favourite-spots-all-over-the-world-using-google-maps-7e421eb0e58d >. N.B. This is not an 
endorsement, just and example! 
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