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1. Introduction

The aim of this project is to build upon the geospatial coding skills acquired through the

initial Jupyter Notebook tutorial, which focused on spatial analysis in Antwerp, Belgium. After

completing this first analysis, the techniques learned were applied to a new study area: Los

Angeles. The focus of this second analysis is to explore the spatial relationship between metro

rail stations and green spaces in Los Angeles.

2. Study Area

The first study area is Antwerp, a port city in Belgium, known for its well-defined urban

and industrial spaces. The second study area is Los Angeles, California, USA, characterized by

sprawling urbanization and a focus on transportation infrastructure. Los Angeles presents a

unique case for analyzing the accessibility of green spaces, given the expanse of its metro system

and the growing importance of sustainable, walkable urban environments. However, the spatial

extent of both areas is illustrated in Figure 1 and Figure 2, which display basic maps of each

study area, generated using GeoPandas.

Figure 1. Study Area in Antwerp / Figure 2. Study Area in Los Angeles



3. Data and Data Processing

Name Spatial Coordinate System Description

landuse.shp ESPG: 31370 Polygon shapefile
representing land use
coverage in the city of
Antwerp.

layer_streets.shp ESPG: 31370 Street line shapefile
representing road networks in
the city of Antwerp.

CRAB_subset.shp ESPG: 31370 Address point shapefile
showing building locations
within Antwerp.

metro_rail_stops.csv EPSG:4326 (WGS84) CSV file containing metro
station locations and details.

Table 1. Spatial Data and Coordinate Systems Overview

3.1. Metro Stations (Los Angeles)

Figure 3 illustrates the process of handling a .csv file containing geographic coordinates

and metadata for metro stations in Los Angeles, sourced from the Los Angeles GeoHub. The file

is first read using the pandas library, which includes station names, stop numbers, and

geographic coordinates (X, Y values). These coordinates are then converted into geometrical

points using the Shapely library, creating a new geometry column in a geopandas

GeoDataFrame, with the coordinate reference system set to EPSG:2877. After processing, the

data is previewed to ensure accuracy and saved as a .csv file, including the station names, stop

numbers, and coordinates, as shown in the table at the bottom of the Figure 3.





Figure 3. Metro Station Coordinates and Metadata Processing: metro_rail_stops.csv

3.2. Green Spaces

Data from OSMnx on parks, gardens, and natural green areas within Los Angeles. The

analysis also uses land-use shapefiles for Antwerp to provide a comparison of urban fabric and

green spaces. Additionally, the projection systems used include EPSG:3857 (Web Mercator) for

visualization, later transformed into EPSG:4326 (WGS84) for geospatial analysis, as seen in

Figure 4.



Figure 4. Projection system transformation of spatial data (from EPSG:3857 to EPSG:4326)

4. Methods

4.1. Data Preparation

The metro station data was imported and reprojected into WGS84 using GeoPandas,

allowing for accurate distance measurements and spatial operations. The green spaces were

extracted from OSMnx using specific tags such as 'park' and 'forest'. Additionally, this process is

illustrated in Figure 4, which shows the spatial distribution of green spaces in Los Angeles.

Additionally, Figure 5 displays the metro stations, plotted with their precise geographic

locations.



Figure 5. Geographic locations of metro stations in Los Angeles

4.2. Buffer Analysis

A buffer of 300 meters was created around each metro station to evaluate the proximity

of green spaces to public transportation. The buffer zones were computed using the projected

CRS EPSG:32611 for accurate distance calculations. In Figure 6, the map shows the buffer zones

overlaid on the green spaces, providing a clear visual of coverage.



Figure 6. Buffer zones (300 meters) around metro stations and their overlap with green spaces.

4.3. Distance Calculation

The minimum distance between each metro station and the nearest green space was

calculated using GeoPandas' spatial operations. The results were visualized with color-coded

points, indicating distance categories from the nearest green space (as shown in Figure 7).





Figure 7. Distance categories of metro stations to the nearest green spaces, color-coded

5. Results Visualization

The buffer analysis reveals that a significant portion of metro stations are located within

close proximity to green spaces, especially in central Los Angeles. The distribution of stations

relative to green spaces is shown in Figure 8, where metro stations in dense urban areas

demonstrate shorter distances to parks, while those in suburban regions exhibit longer distances.



Figure 8. Metro station accessibility to green spaces in Los Angeles

6. Discussion

This analysis underscores the accessibility of green spaces in urban Los Angeles, offering

valuable insights into how transportation planning can enhance public access to these areas. One

limitation of the study is the reliance on publicly available datasets, which may not always reflect

the most up-to-date infrastructure changes. Future research could benefit from integrating

real-time transportation data or extending this analysis to cities with different urban designs, such

as New York or San Francisco.



6.1 Potential Applications

6.1.1. Transit-Oriented Development

City planners can utilize this methodology to identify areas with limited access to

green spaces and prioritize development around existing transit lines, improving overall

accessibility.

6.1.2. Public Health

Researchers can apply this analysis to study the correlation between proximity to

green spaces and public health outcomes, using metrics such as physical activity or air

quality.
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