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ABSTRACT
The primary objective of this project is to explore the complex connection between area and
population density through the application of data science techniques. By harnessing diverse
datasets and employing advanced statistical models, we thoroughly examine the dynamics of
density and reveal underlying patterns, emerging trends, and valuable insights. Our analysis
sheds light on the intricate interplay between population distribution and geographic
dimensions, offering essential information for urban planning, resource allocation, and

promoting sustainable development.
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INTRODUCTION

This project focuses on examining the
correlation between the area and
population of cities in California. The goal
is to visually represent this relationship
through a scatter plot, where the size of
points corresponds to both the city's area
and population, with larger points
indicating cities with larger sizes and
populations.

To provide clarity and understanding, a
legend will be incorporated, explicitly
specifying the scale of the point sizes used
in the plot. This legend will be created
using labeled data with no entries,
enabling a clear interpretation of the point
size scale. Understanding the distribution
and dynamics of population density across
different cities holds significant
importance for various fields, including
urban planning, resource allocation, and
policy-making. Through this analysis,
insights into the spatial distribution and

density patterns within California will be
gained.

To commence the analysis, comprehensive
data on the areas and populations of cities
throughout California will be gathered
from reliable sources such as census data,
official records, and geographic databases.
This data will form the foundation for the
subsequent visualization and analysis.

A scatter plot will be created, with each
point on the plot representing an individual
city. The size of each point will be
proportional to both the area and
population of the corresponding city. This
visualization approach will facilitate a
meaningful comparison of city sizes and
population densities within California.

In order to offer clarity and context to the
scatter plot, a legend will be included. The
legend will precisely outline the scale of
point sizes used, aiding viewers in
interpreting the plot accurately. Uniquely,
the legend will be generated using labeled
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data with no entries, effectively
demonstrating the relationship between
point size and the corresponding area and
population ranges. The main objective of
this project is to provide a comprehensive
understanding of the relationship between
area and population in California cities.
The insights derived from this analysis can
have practical implications for urban
planning strategies, infrastructure
development, and resource allocation
within the state.

By adopting a scatter plot visualization and
incorporating a legend created with labeled
data but no entries, this project aims to
clarify the point size scale and facilitate a
clear interpretation of the plot. The
findings obtained from this analysis can
contribute to evidence-based decision-
making in various fields, aiding in the
development of more efficient urban
planning, resource allocation, and policy
implementation in California.[1]

RELATED WORK]|2-5]

Numerous studies have delved into the
correlation between area and population
concerning urban planning, demography,
and geographical analysis. These works
have been instrumental in providing
valuable insights and methodologies that
enhance our comprehension of this subject
matter. The following are noteworthy
examples of related research in this field:

e Urban Area and Population Density:
Insights from Remote Sensing Data"
(Chen et al., 2018): This study
harnessed remote sensing data to
investigate the relationship between
urban area and population density.
Utilizing satellite imagery and spatial
analysis techniques, the researchers
examined the distribution and density
of urban populations. Their findings
yielded valuable insights into the

spatial patterns and characteristics of
urban areas.

Measuring Urbanization Patterns and
Trends Using Remote Sensing Data: A
Review" (Li et al., 2019): This review
paper  critically  analyzed  the
application of remote sensing data for
measuring urbanization patterns and
trends. The authors discussed various
approaches to assess urban areas and
population densities, including land
cover classification, spatial analysis,
and data fusion techniques. The study
emphasized the significance of
accurate and up-to-date data in
understanding the relationship between
area and population in urban contexts.
"Population Density and Urbanization:
New  Multiresolution  Indicators"
(Gamba et al., 2016): This research
focused on developing multiresolution
indicators to measure population
density and urbanization. The study
proposed innovative methods to
estimate  population densities at
different spatial scales, considering
factors such as land cover,
transportation networks, and
socioeconomic variables. The findings
underscored the  importance  of
examining multiple resolutions when
analyzing the relationship between area
and population.

Exploring Urbanization = Dynamics
Using Geospatial and Census Data: A
Case Study of Metropolitan Atlanta"
(Wu et al, 2019): This study
investigated the urbanization dynamics
in the metropolitan area of Atlanta,
Georgia. By utilizing geospatial data
and census information, the researchers
examined the relationship between
urban area expansion and population
growth. Their analysis provided
valuable insights into the patterns and
drivers of urbanization, highlighting
the need for effective urban planning
strategies.
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e Spatial Analysis of Urban Growth and
Population Density: A Case Study of
Beijing, China" (Zhang et al., 2017):
This research focused on analyzing the
spatial patterns of urban growth and
population density in Beijing, China.
Employing geographic information
system (GIS) techniques and statistical
models, the study explored the factors
influencing population distribution and
density. The findings shed light on the
intricate relationship between urban

IMPLEMENTATION

import pandas as pd
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expansion, land use change, and
population dynamics.
These  related  works  significantly

contribute to our understanding of the
relationship between area and population
in urban contexts. They offer valuable
insights, methodologies, and case studies
that inform our analysis and interpretation
of data in our own projects, further
enriching our understanding of density
dynamics and its implications for urban
planning and sustainable development.

cities = pd.read csv("california_cities.csv")

print{cities.head())

Unnamed: @ city latd
& L& Adelanto 34.576111
1 1 AgouraHills 34,153333
2 2 Alameda 37.756111
3 3 Albany 37.8360944
4 4 Alhambra 324.0831944

population total

area_total sq mi

5] 31765 56.827

1 28338 7.822

2 75487 22.908

3 18969 5.465

4 33889 7.632
area_total km2 area_land km2

5] 145.1a7 145.@82

1 28.260 28.154

2 59.485 27.4582

3 14.155 4,632

4 19.766 19.763

area_land sq_mi

area_water_km2

longd elevation m elevation ft
-117.432773 575.8 2871.8
-118.761667 281.8 922.8
-122.274444 MNal 33.6
-122.2597773 EL 43.8
-115.135608 1568.8 4%2.8

area water =g mi \

S6.889 @.918
7.793 @.929
18.811 12.34%
1.788 3.677
7.631 @.8al

area_water percent

&. 845 B.83
&.876 @.37
31.983 53.79
9.524 67,23
. 883 @81
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# extracting the data we ar interested in
latitude, longitude = cities["latd"], cities["longd"]
population, area = cities["population_total™], cities["area_total km2"]

# to scatter the points, using size and color but without label
import numpy as np
import matplotlib.pyplot as plt
import seaborn
seaborn.set()
plt.scatter({longitude, latitude, label=None, c=np.logl@®(population),
cmap="viridis', s=area, linewidth=2, alpha=8.5)
plt.axis{aspect="equal’)
plt.xlabel( ' Longitude")
plt.ylabel( ' Longitude")
plt.colorbar(label="log% {18}%(populaticon)’)
plt.clim(3, 7)
# now we will craete a legend, we will plot empty lists with the desired size and label
for area in [1008, 36, 580]:
plt.scatter([], [], c="k', alpha=8.3, s=area, label=str(area) + 'km$"2%')
plt.legend{scatterpoints=1, frameon=False, labelspacing=1, title="City Areas')
plt.title{"Area and Population of California Cities")
plt.show()

12
40
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CONCLUSION across California has yielded significant
The examination of the correlation revelations  regarding  the  spatial
between area and population in cities distribution and density trends within the
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state. Employing scatter plot visualization,
we adeptly portrayed the dimensions of
points to signify the areas and populations
of these cities. To further enrich the
interpretation of the point size scale, we
incorporated a legend with labeled data,
albeit without specific entries. This
combination of techniques has proven to
be invaluable in gaining insights into the
dynamic relationship between area and
population in California cities.
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