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1. Introduction

The objective of this project was to explore the fundamentals of programming with

Python in GIS, specifically using ArcPy in ArcGIS Pro to manipulate spatial and tabular data.

The workflow includes importing CSV files, converting them into spatial data, and analyzing

travel habits based on latitude zones. By combining Python scripting with geoprocessing tools,

this project aimed to understand author’s travel preferences by plotting visited cities and

performing spatial analysis.

2. Study Area

The study area for this project encompasses 20 cities worldwide that were visited. These

cities span across different continents and various climate zones, allowing for an analysis of

travel habits in relation to geographic locations. The map generated in ArcGIS Pro (Figure 1)

illustrates the distribution of these cities across the globe.

Figure1. Global Study Area Map of Visited Cities



3. Data and Data Processing

The dataset used for this project consists of a CSV file containing 20 cities' names along

with their respective latitude (y) and longitude (x) coordinates. These coordinates were manually

gathered using Google Maps and structured into three fields: city name, latitude, and longitude.

The original projection of this data was inWGS 84 (EPSG:4326), which is the standard

geographic coordinate system used for most latitude and longitude data.

After verifying the CSV's readability and accuracy using pandas in Python, the data was

imported into ArcGIS Pro using ArcPy. The CSV was then converted into a point feature class

using the XYTableToPoint tool. The data was spatially referenced inWGS 84 to maintain

consistency with the original projection.

Figure 2. CSV Data Verification in Python



4. Method

4.1 CSV Creation

Latitude and longitude data were manually gathered from Google Maps for the visited

cities. These coordinates were saved into a CSV file, structured with fields for the city name,

latitude (y), and longitude (x).

4.2 Python Script to Import Data

A Python script using ArcPy was written to import the CSV file into ArcGIS Pro and

convert it into a point layer (Figure 3). This process involved using XYTableToPoint to create

point features from the coordinates.

Figure 3. CSV Import and Point Feature Creation in ArcGIS Pro

4.3 Latitude Zone Classification

The cities were categorized into latitude zones—Tropical, Temperate, and

Polar—based on their latitudes. A Python script was used to classify the cities, and the results

were stored as an additional field in the attribute table (Figure 4 and Figure 5).



Figure 4. Latitude Zone Classification Code

Figure 5. The attribute table for “travel_points”



4.4 Distance Analysis

The distances from each city to Taipei (the home city) were calculated using the

Haversine formula; also, this Python function calculated the distances in both kilometers and

miles. However, the results were added as new fields in the attribute table (Figure 6).



Figure 6. Distance Calculation Using Haversine Formula

5. Results Visualization

After completing the workflow, the spatial data was analyzed to understand the travel

habits. The final map (Figure 7 and Figure 8) indicates that most of the travel occurred within the

Temperate Zone, aligning with a preference for visiting cities with moderate climates.

Furthermore, the Tropical Zone was the second most visited, while no cities in the Polar Zone

were visited.

Figure 7. The Final Map Analysis Interface



Figure 8. Final Map Categorizing Cities by Latitude Zones

6. Discussion

The results of this project revealed clear trends in travel preferences, which are biased

toward temperate cities. This analysis offers valuable insights into how geographic and climate

factors influence travel choices. Moreover, the limitations of this analysis include the small

sample size of cities and the manual collection of geographic coordinates, which may introduce

minor inaccuracies.

Additionally, this workflow could be reused to analyze future travel data or adapted for

different geographic analysis tasks. For example, the code could be expanded to include

population or economic data for each city, offering deeper insights into other factors influencing

travel habits.
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