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Micro-module 4: Sustainability and Mobility 

In this session, we're going to explore the theme of mobility. We explore concepts related to 

sustainability, sustainable development goals, definition of urban mobility, its several modes, and 

we will then provide some research examples focused on the bikeshare mode.  

In the tutorial part, we will use some example bikeshare data to conduct some basic data analysis 

and mapping exercises. Through this module, we hope to expose you to the theme of sustainable 

mobility and see how the data analysis could help us to better comprehend people’s cycling 

patterns statistically and spatially. 

 

1. Bikeshare Ridership Data 

- Data Source 

Many major North American cities provide open data portal that permits open access to 

bikeshare ridership data, these cities include New York City, Washington DC, Chicago, etc. 

In North American cities, the prevailing bikeshare system is docked bikeshare system. 

In our analysis, we will use Toronto’s bikeshare data, and we choose the time window of 

Aug.1st to Aug.7th , 2022, which spans the entire week in August. 

 
- Structure of the Tutorial 

We are going to explore following several aspects through some exploratory data analysis. 

The data provided include columns such as Trip duration, Station Station ID, Start time, 

and so on. 
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2. Loading the Data 

- Load the csv file and notebook 

Through Google colab, we will open the notebook and upload the csv file for analysis. 

 
 

Then read the csv file in the python notebook, we are able to check the loaded data. 

 

 

- Data Preprocessing 

Delete rows if the ‘Start Station ID’ contains any missing values. 
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Also, we will convert the Trip duration from second unit into minute unit. 

 
 

Also, we convert the time into timeobject in python. 

 
 

Then we want to delete those abnormal trips (eliminating those duration <1min 

or >45min). The choice of these thresholds is based on previous experience and 

domain knowledge. 

 

 

 

3. Analysing the Trip Duration 

- Plot a histogram 

We will use the Trip duration column to plot a histogram of our data. 
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We will also numerically describe the data by comparing its mean and median. 

 

 

4. Analysing the Trip difference between weekdays and weekends 

- Assign labels to data to differentiate weekdays and weekends 

We will create a new column called ‘Day Type’ to determine whether the date belongs 

to weekdays or weekends. 
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We use the box plot to compare the difference in trip duration 

 

 

 

We further use the histogram to provide more information, it demonstrates that in 

weekends, people seem to travel longer. 

 

 

5. Understanding the trip pattern in the week 

- Group by the data and then plot the map 

We will first group the data by the date itself. 
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We can further obtain a line graph; it shows that Saturday has the highest rides. 

 

 

6. Disclosing the temporality of the data by hour of day 

- Group by the data and then plot the map 

We will first group the data by the hour. 

 

Then we plot the figure 

 

 
 

-  
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- Creating a heatmap by hour and day 

We will first create a pivot table and then fill the value using corresponding count in 

these cells. 

 

 

 

7. Comparing the trips by different user types 

- Compare the total trips 
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8. Spatial Analysis – Data Preparation 

- Aggregating data to the station level 

We need to groupby the data based on unique Start Station ID. 

 

- Merging the trip data to another dataset contains the geo information of stations 

We will load another dataframe of the station information 

 

 

After renaming the column name, we will match the 2 dataframes based on the same 

column ‘Station ID’. 

 

-  

- Export the csv and move into QGIS 
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9. Spatial Analysis - Mapping 

- Add points by delimited text file csv. 

Add a layer - add delimited text and load the data by choosing the point coordinate. 

 

 

 

- Visualise the trip pattern based on the trip volume 

Now we have data loaded indicating the corresponding locations 
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We will need to visualise the data based on the trip volume, which can determine the 

size of the dots. 

We can choose gradual symbology 

Value is based on the column ‘Departure Trips’ 

Method: size 

 

 

 

Adjust the opacity of the symbology. 
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10. Spatial Analysis – Creating a Heatmap 

- In the symbology panel, defining a reasonable radius, and weight points by 

‘DepartureTrips’. 

- Adjust the opacity 

-  

-  

 

11. Final Notes 

 


