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[bookmark: _Hlk71536665]We present a measure of accessibility to determine how easy it is to move within a city using its public transport network. Similar metrics have been proposed before (Spiekerman and Wegener, 1996; O’Neill et al., 1992; Biba et al., 2014); however, we aim to define a flexible and general formulation that can be applied to any network. This formulation allows us to understand how accessibility is spatially distributed in a city and how this can be affected by changes to the transport network. The concept of extended network is introduced based on the area around each network node (i.e., a subway station) accessible to the users. This area is related to the distance people are willing to walk to make use of public transport.
The proportion of this extended network accessible to a user by taking only one means of transport, given the geographic position, is what we call accessibility. This measure is associated with the concept of potential accessibility (Handy & Niemeier, 1997) as it depends on the location of the network nodes and how they are interconnected. The result is a bi-dimensional distribution showing the accessibility inside a city.
Mathematical description
To implement the accessibility measure, we assumed a network composed of  lines. The location of each station in the city and its expanded line will be stored on independent arrays of size . The array is used to store the subway and expanded networks, called  and  respectively. Each element belonging to those arrays will have a value of either  or . If the line  () has a station at the position  then the value of the array element belonging to the line at that position will have a value of  ( otherwise). This is written as . Associated with this subway line, the expanded network is defined in the following way: if  then the elements of the expanded network related to the  line  will have the values of  at the position  and its surroundings. Therefore, it follows that for the  line and  position,
 			(1)
The square-shape pattern generated by this expanded network was used because of its simplicity and ease of implementation.
Using the previous definitions, the total expanded network can be written as follows:
					(2)
where  is an operator acting on each element of the array , with the following definition:
					(3)
This operator is used to normalize the size of each element in  and avoid double count at places where the expanded networks overlap. With the use of Eq. (2) we can define the total expanded network size as the sum of all its elements in the following way:
					(4)
Now the accessible region of the plane for each particular position given by the pair  can be defined as the array:
				(5)
The product of the  arrays implies that the expanded lines considered are those who have non–zero elements at . Additionally, each value is normalized to  to avoid multiple counts at the overlapping points.
Finally, we can calculate the numerical value of the accessibility for the position  as the fraction of the total expanded network that can be reached from a specific location:
				(6)
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