
 
Guidelines for analysing  

SOCIO-BEE data



In this guide, we'll walk you through the process of 
analysing SOCIO-BEE data and plotting it in meaningful 
graphs.

What will I learn?

This will improve 
your understanding 
of how to work with 
air quality data and 
how to identify the 
right type of data to 
validate your 
hypothesis.

These guidelines 
refer to the use of 
Microsoft Excel to 
analyse the data but 
feel free to use other 
software like 
OriginLab, MATLAB, 
or R. 

You'll learn how to download, import, 
understand, manipulate, and plot SOCIO-
BEE data based on specific example 
hypotheses.



Select the station(s) and enter the date(s) you’re 
interested in getting data from. 

How can you  
download the data?

You can download SOCIO-BEE air quality data from the 
official monitoring stations and the campaigns in CSV 
format. 

To download data from a station, go to the ‘Explore 
data’ tab (left) in the main menu and select 
‘Measurements’ (top right). 

Press the ‘Download CSV’ button (bottom right) and 
check your download folder.



You can also download a screenshot of the SOCIO-BEE 
heatmap in PNG format.  

To do that, you first need to switch to the heatmap view 
by clicking on the ‘Heatmap’ option (top right). 

Then just press the ‘Download PNG’ button (bottom 
right) and check your download folder.  

How can you  
download the data?



You can filter the campaigns by their current status or 
by date. 

To download the data from a campaign, go to the 
‘Campaigns’ tab (left) in the main menu and select one 
of the campaigns in the list. 

Click on the eye symbol (right) to view the campaign.

How can you  
download the data?



To download a CSV file containing all the data collected 
in the campaign, press the ‘Download CSV’ button 
(right). 

You can view specific measurements in the selected 
campaign by clicking on a measuring point on the map. 

How can you  
download the data?



To analyse and plot this data to extract more specific 
insights, you’ll need data analysis software with plotting 
capabilities. A very common one is Microsoft Excel and 
Google Sheets for simpler plots.

How can you import the 
data into Excel?

When you download the data, you’ll get a file in your 
downloads folder with the ending .csv. That’s a file that 
contains all the data depicted on the map during the 
selected dates as Comma Separated Values (CSV). 

To import the downloaded CSV file, first open an empty 
Excel sheet and go to the ‘Data’ tab. 

Then select ‘From Text/CSV’.



How can you import the 
data into Excel?

Browse your downloads folder and select the CSV file to 
import it into the spreadsheet. 

Review the format that your data will be imported to 
your spreadsheet and press ‘Load’.



The data is imported into your spreadsheet. 

Depending on the software that you use, you might 
experience errors when importing your data. Your 
default settings may confuse the “.” sign in the data. 
When this happens, the software positions the numbers 
in your data on the left of the cell. 

How can you import the 
data into Excel?



To fix this, go to the ‘Home’ tab (top left). Press ‘Find & 
Select’ and then select ‘Replace’. Or simply press Ctrl+H.

This will open a window where you can find and replace 
anything across your data. Insert the ‘.’ sign in both text 
boxes and then select ‘Replace all’. 

How can you import the 
data into Excel?



Once you’ve done this, you’ll see that all the numbers 
are now positioned automatically on the right-hand side 
of the cells. That means that the software now 
recognises them as numbers.

How can you import the 
data into Excel?



What can you see  
in the data?

To manipulate the data and extract the right information 
for your hypothesis, you first need to understand how 
the data is structured in your spreadsheet.   

The table contains air quality data that has been 
recorded by sensors deployed in various locations. Each 
row represents a single data entry collected at a 
specific date and time. 
From left to right, the columns are the timestamp, the 
station code (or Device ID), latitude, longitude, AQI, 
Cause, PM2.5, PM10, NO2 and O3.



Let’s see in more detail what the columns represent.  

timestamp: The date and time that the air quality data 
was recorded by the wearable device or monitoring 
station. 
Device_ID: The unique identifier for the sensor device 
that collected the data. 
Station code: The code assigned to the monitoring 
station where the data was collected. 
latitude: The geographic latitude coordinates of the 
monitoring station or wearable device when the data 
was collected.

What can you see  
in the data?



longitude: The geographic longitude coordinates of the 
monitoring station or wearable device when the data 
was collected. 
AQI: The overall air quality index value calculated based 
on various pollutant concentrations measured at the 
monitoring station or wearable device. 
Cause: Specifies the primary pollutant or environmental 
factor contributing to the air quality index value.

What can you see  
in the data?



PM2.5: The concentration of fine inhalable particles 
with a diameter of 2.5 micrometers or smaller in the air. 
PM10: The concentration of inhalable particles with a 
diameter of 10 micrometers or smaller in the air in 
milligrams per cubic meter. 
NO2: The concentration of nitrogen dioxide gas in the 
air in milligrams per cubic meter. 
O3: The concentration of ozone gas in the air in 
milligrams per cubic meter.

What can you see  
in the data?



What do you need to do 
before processing the data?

Now you have a better idea of what is displayed in your 
spreadsheet, but you still need to make a minor 
modification in your spreadsheet before you can start 
plotting the data you’re interested in. 
You might have noticed that the timestamp (Column 1) 
has the format  [YYYY-MM-DD HH:MM:SS].  
To make it easier for you to identify and extract the 
right information, you’ll need to split the date and time 
into two separate columns. 
Start by adding two new columns to your spreadsheet. 
To do this, select Column 2 and then right-click on it. 
On the menu select ‘Insert’. This will add a new empty 
column to the left of Column 2. Repeat this action to 
add a second empty column.  



What do you need to do 
before processing the data?

Name the first column ‘Date’ and the second one 
‘Time’.

To isolate the date values, select cell B3 and insert the 
following formula =INT([@Column1]) and press ‘Enter’. 



What do you need to do 
before processing the data?

Then insert the same function in the cells below. You 
may use the ‘Special Paste’ window that will appear, or 
you can simply click on the bottom-right corner of the 
cell, hold, and drag your mouse down.   



What do you need to do 
before processing the data?

You will notice that the value that appears in the cells is 
not a date.  

To fix this, select the whole column, right-click to open 
the menu and select ‘Format Cells’.  



What do you need to do 
before processing the data?

In the format 
menu, go to tab 
‘Number’ and 
select ‘Date’ from 
the category list 
on the left. 
Choose your 
desired date 
format from the 
list on the right 
(under ‘Type’). 

Press ‘OK’.



What do you need to do 
before processing the data?

To isolate the time values, select cell C3 and insert the 
following formula =[@Column1]-INT([@Column1]) and 
press ‘Enter’. 

Follow the same 
procedure as for 
the ‘Date’ 
column – paste 
the function in 
the cells below 
and change the 
cells’ format to 
‘Time’.



What do you need to do 
before processing the data?

Your file should now look like this:  

Now you’re ready to start identifying the right data and 
how to plot it.  

Keep in mind that to find the right data you need to 
revisit the hive’s hypothesis that kickstarted the 
campaign(s) you’re looking at. 

The following pages contain a simple example of a 
hypothesis and how to identify and plot the relevant 
data.



How do you identify  
the right data?

Example hypothesis 

Suppose that your hive is testing the following 
hypothesis: 
“Increased traffic congestion leads to higher levels of 
nitrogen dioxide (NO2) in the campaign area.” 

To test the validity of the hypothesis above, you need to 
know the concentration level of NO2 in the campaign 
area at specific times.  
Then you can plot the ‘NO2 levels’ against ‘time’, and 
compare rush hour periods with non-rush hour periods. 

 
This means that you will need the data from the column 
C (Time) and column L (NO2).



How do you identify  
the right data?

Let’s plot the daily concentration levels of NO2 against 
time.  
For this example, we’ll choose the data from May 29th, 
2023. Scroll down in your spreadsheet to find the data 
with this date. 



How do you plot the data?

Once you have identified the data you want to plot, go 
to ‘Insert’ and choose the most appropriate graph to 
plot the data.  
In this example, we will use a Scatter plot with Smooth 
Lines and Markers.

Right-click on the empty white frame and click on the 
‘Select Data’. 



How do you plot the data?

On the window that opens, select ‘Add’ on the left-hand 
side to add a new data series.

Edit the name of the data 
series and then select the 
horizontal values (X 
values) and the 
perpendicular values (Y 
values) of your graph.

Typically, this kind of graphs have the time on the X-axis 
and the pollutant concentration on the Y-axis.



How do you plot the data?

Select ‘OK’ and the selected data will be plotted on the 
graph.

Click on the graph to edit the graph elements like the 
axis or the legend. Feel free to customise your graph. 



How do you plot the data?

Let’s have a look at our final graph depicting the daily 
evolution of NO2 concentration in the campaign area.

The data for Monday 29/05/2023 does indeed show an 
increase in NO2 concentration during rush hours.  
That’s a step towards validating your hypothesis! 

CAUTION: This simple graph doesn’t entirely validate 
the hypothesis. You might need several daily, weekly, or 
seasonal graphs with enough data points to reach a 
safe conclusion.  
However, you can discuss the graph with your hive and 
arrange more campaigns or communicate them to your 
Bear for deeper analysis.



As citizen scientists, your collective efforts in SOCIO-BEE 
play a crucial role in monitoring and understanding air 
quality in our communities. While your dedication and 
contributions are invaluable, it's essential to recognise that 
interpreting and analysing air quality data requires expertise 
and specialised knowledge. 

Why should you also consult  
an air quality expert?

To ensure the accuracy and reliability of 
your findings, we encourage all SOCIO-BEE 
participants to seek guidance and 
collaboration from real scientists and air 
quality experts. 

Collaborating with 
scientists and experts not 
only enhances the quality 
of our research but also 
fosters a spirit of 
interdisciplinary 
cooperation and learning.

These professionals 
possess the 
experience and 
insight necessary to 
interpret, plot, and 
validate the data 
collected by our 
sensors effectively.



What else can you plot 
based on your hypothesis?

 

Well, it all depends on the hypothesis you’re trying to 
test. You can find a few example hypotheses below: 

Hypothesis What can you do?

Increased traffic congestion leads to higher levels 
of nitrogen dioxide (NO2) in the campaign area.

Plot NO2 levels against time, comparing rush hour 
periods with non-rush hour periods.

Construction activities, such as demolition and 
excavation, lead to temporary increases in 

airborne dust levels (PM10) in adjacent areas.

Plot PM10 levels before, during, and after construction 
projects to identify spikes in dust concentrations.

Vegetation and green spaces act as natural air 
purifiers, reducing levels of ozone (O3) and other 

pollutants in urban environments.

Create line graphs comparing O3 concentrations in 
urban parks versus nearby built-up areas.

Proximity to industrial zones correlates with 
higher levels of particulate matter (PM2.5 and 

PM10).

Plot PM2.5 and PM10 levels against time in areas with 
and without nearby industrial activity.

Increased usage of wood-burning stoves during 
colder months contributes to higher levels of 

particulate matter (PM2.5) in residential 
neighborhoods.

Create bar charts comparing PM2.5 concentrations 
during winter months versus summer months. 

Plot the hourly PM2.5 concentrations to detect daily 
peaks in PM2.5 levels coinciding with evening heating 

hours.

Green spaces such as parks and forests improve 
air quality by reducing levels of airborne 

pollutants.

Plot pollutant levels (e.g., O3, NO2) in areas adjacent 
to green spaces compared to areas without greenery. 

Download the air quality heatmap as png near green 
space and compare to areas without greenery.

Changes in traffic patterns, such as road closures 
or diversions, impact air quality in nearby areas.

Plot pollutant levels before, during, and after 
temporary road closures or construction projects. 

Compare pollutant levels in areas affected by traffic 
diversions with those in unaffected areas.

Emissions from shipping activities in port areas 
contribute to elevated levels of sulfur dioxide 

(SO2) and nitrogen dioxide (NO2) along coastal 
regions.

Generate/obtain heatmaps showing SO2 and NO2 
concentrations in proximity to major ports and 

shipping lanes. 

Compare pollutant levels in coastal areas with those 
further inland to assess the influence of maritime 

activities.


