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1. Introduction

This report outlines the process of acquiring and preparing spatial data for analyzing the

geographical and infrastructural aspects of the California Institute of Technology (Caltech)

campus. Moreover, utilizing ArcGIS Pro, four distinct datasets from diverse sources were

collected and processed, focusing on tree coverage, building structures, traffic collisions, and

demographic patterns within the Caltech vicinity. Eventually, the goal was to integrate these

datasets to provide a comprehensive spatial analysis framework for future studies.

2. Evaluation of the Sample Project

The sample project, different sets of data related to the area surrounding the University of

Southern California's University Park campus were looked at. In addition, building footprints

from OpenStreetMap (OSM) and LA GeoHub were found to have different ways of categorizing

features, showing that not all maps indicate buildings in the same way. However, when checking

addresses that had been marked with their location on a map against these building footprints, it

was clear that they didn't always match up perfectly, which shows how tricky it can be to

combine different kinds of map data. Moreover, the study of trees and surfaces that water can't

go through (such as concrete) over time showed how the area has changed, similar to how

knowing when buildings were built can give clues about the area's history. Furthermore, adding

pictures to the data made it easier to see and understand how buildings, green spaces, and hard

surfaces are spread out across the area. At last, if more information could be added to this study,

things like who lives in the area or how the land is used could give a fuller picture of how the

area works and changes.
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3. Study Areas and Coordinate System

The study focuses on the Caltech campus, nestled within Pasadena, California. However,

the defined boundary for this analysis was carefully selected to encompass the campus and

immediate surrounding areas. Also, the chosen projected coordinate system, NAD 1983,

facilitates accurate local scale analyses. It is worth noting that this system ensures consistency

across datasets, enabling precise spatial analysis within the study area.

4. Data Acquisition and Preparation

4.1 The Building Dataset of Caltech

Data from OpenStreetMap (OSM), covering tree coverage as of February 2024, was

chosen for its detailed representation of urban greenery.1 The process involves searching for

“Caltech” on OSM, exporting the selected area's data in .osm format, and converting it into a

.gdb file for use in ArcGIS as shown in Figure 1. Furthermore, the dataset, initially in the WGS

1984 coordinate system, is projected into the NAD 1983, using the Project tool, ensuring

compatibility with other datasets. As shown in Figure 2, this dataset was adjusted to match the

campus boundary and reprojected for consistency with the study's coordinate system. Finally, a

visual representation of this dataset within ArcGIS Pro highlights the spatial distribution of trees

across the campus.
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Figure 1. Screenshot of the building polygon dataset before setup

Figure 2. Screenshot of the building polygon dataset after setup
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4.2 The Land Cover Dataset of Caltech

As shown in Figure 3 and Figure 4, building structures were mapped using the Caltech

Building Polygon dataset acquired from the MRLC Consortium for 2001, and 2021. After

clipping to the study area, this dataset was projected into the selected coordinate system,

revealing the layout and density of campus buildings; also, as shown in Figure 5 and Figure 6,

after importing the raster data into ArcGIS, the Project tool adapts its coordinate system to match

the other layers. This means that a bounding box is created around Caltech for clipping the data

to the campus area using the Extract by Mask tool. However, land cover data for 2001 and 2021

was obtained from the MRLC Consortium to analyze environmental changes over time.

Figure 3. The NLCD Land Cover dataset (2001) before setup
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Figure 4. The NLCD Land Cover dataset (2021) before setup

Figure 5. The NLCD Land Cover dataset (2001) after prepared
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Figure 6. The NLCD Land Cover dataset (2021) after setup

4.3 Traffic Collisions Dataset

As shown in Figure 7, traffic collision data, provided by the City of Pasadena Open Data

Site as of May 5, 2022, underwent similar processing. Namely, the shapefile is imported, and

clipped to the study area after being projected into the correct coordinate system as shown in

Figure 8. Ultimately, this dataset was instrumental in identifying patterns and areas of concern

regarding vehicular incidents around the campus.



7

Figure 7. The Traffic Collisions dataset before prepared
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Figure 8. The Traffic Collisions dataset after prepared
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4.4 2010 Census Blocks Dataset

Lastly, demographic information from the 2010 Census, sourced from Sage Data,

enriched the future study with socio-economic context. First of all, the original .csv data is

imported into ArcGIS using the Geocode Table tool as shown in Figure 9, converted into a .gdb

format as shown in Figure 10, and then clipped to the study area after projecting into the suitable

coordinate system as shown in Figure 11. After a long time, this data was aligned with the

campus area and provides insights into the population distribution around Caltech.

Figure 9. The original 2010 Census Blocks dataset in .csv format
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Figure 10. The original 2010 Census Blocks dataset in .shp format

Figure 11. The 2010 Census Blocks dataset after prepared
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5.1 Discussion

The methodology adopted for data acquisition and preparation, though rigorous, suggests

several enhancements for future endeavors. Specifically, the temporal alignment of datasets

could further refine the analysis, considering urban changes over time. Nevertheless, when

viewing the prepared datasets collectively, several intriguing patterns emerge. Besides, the

proximity of high tree canopy areas to historical buildings raises questions about campus

planning and its environmental priorities. Furthermore, the spatial distribution of traffic

collisions near pedestrian-heavy zones highlights areas where infrastructure improvements could

enhance safety. In conclusion, through this integrative approach, as shown in Figure 12, the

assembled spatial data not only furnish a screenshot of the current state but also prepare for

longitudinal studies concerning urban development, environmental planning, and community

safety within the Caltech campus context.

Figure 12. Screenshot relationships between different data types
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