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Introduction 

Background 

As a group of students who are big fans of the TV show “The Big Bang Theory”, 

our team is interested in City of Pasadena, where the main stories in this show happen.  

Pasadena is a city in Los Angeles County, located 11 miles northeast of Downtown 

Los Angeles. Being incorporated on June 19th, 1886, City of Pasadena became one of the 

first cities to be incorporated in what is now Los Angeles County. It is one of the primary 

cultural centers in San Gabriel Valley and is famous for its New Year’s Day Rose Parade 

and Rose Bowl Games. The City of Pasadena in LA county can be represented by the 

shaded area in the map below: 

Its relatively long history and inclusive cultural atmosphere attracts our team so 

much. We want to grasp a chance to live in this colorful city in the future, and this project 
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provides us with an opportunity to find out the most livable district for us to live in City 

of Pasadena. 

 

Methodology 

Our team will have a step-by-step analysis in this project to come to a final 

conclusion, and GIS will function as a convenient tool in accomplishing this project. To 

begin with, we will divide City of Pasadena into different zones according to its council 

districts, they will be represented by different colors individually in an ArcMap layer 

“Council Districts Within City of Pasadena”. Meanwhile, it’s important to point out that 

not all territories of City of Pasadena will be considered in this project. The city has a tail 

that heads up north to the Big Tujunga Reservoir, which is mainly occupied by parks thus 

having few distribution of safety / development facilities and few possibilities to live. 

This part will be cut off in all our maps of City of Pasadena in the following chapters so 

that our attention can be fixed on main parts of the city. 

Original Map of City of Pasadena            Revised Map of City of Pasadena 

Boundary of City of Pasadena

´

0 2.5 51.25 Miles

Boundary of City of Pasadena

´

0 2 41 Miles
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Then we will make GIS maps for all safety and development factors in Pasadena. 

Safety factors are those that will decide whether people can live safely, such as health, 

public safety, public transportation, etc. While development factors include factors that 

can meet people’s spiritual needs and can be conducive to their future development, for 

instance, business, culture, recreation, education, technology, etc. We are going to make 

maps for each of them. Various geocoded symbols will be used to represent these factors. 

Next, our team will describe safety and development conditions (i.e. the 

distributions and numbers of all safety and development factors) in each council district 

based on all maps shown in the previous chapter. We will further analyze these data 

through calculating weighted expected values (EV) of factors’ utility values. 

Last, a final conclusion can be deduced from comparing each council district’s 

weighted EV of utility values. The council district with the highest weighted EV will be 

chosen as the most livable district for us. 

The final part of our project will be improvement recommendations regarding safety 

and development conditions made to different council districts within the City of 

Pasadena. 

 

Limitations 

Certain limitations do exist in this project. To begin with, the data of some safety 

and development factors cannot be found (e.g. positions of all restaurants), impairing the 

comprehensiveness of our maps and analyses. 

Then, as for the data of factors that can be found, they are not all updated in the year 

of 2019 or 2020, which means that they may not always accurately reflect current 

situations of all factors in City of Pasadena. This will narrow the width of our analyses in 

factors of safety and development, and may make our final conclusion out-of-date. 

Last, because of the widely spread of COVID – 19, our team is unable to conduct 

field investigations of safety and development facilities in City of Pasadena. As a result, 
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our final recommendations made to City of Pasadena will be based solely on data we 

collect from the internet. Given to the limitations of online data mentioned in previous 

paragraph, this may lead to superficial recommendations and biased insights regarding 

facilities improvement, and may deviate us from accuracy to some extent. 

Meanwhile, we need to point out that our main purpose for this paper is to find the 

most livable district to live in Pasadena according to each council district’s safety and 

development conditions, so we will solely pay attention to data related with safety and 

development facilities. All other data will be out of our scope of work for this paper. As a 

result, all recommendations will be based on safety and development factors’ data only.  

 

Districts Division in City of Pasadena 

The first step for our team to judge the most livable place in City of Pasadena is to 

divide the city into different zones, and the most scientific method to accomplish this 

without biased political viewpoints is to divide the city according to its council districts. 

City of Pasadena currently has 7 council districts, which can be shown in the following 

map “Council Districts Within City of Pasadena”. 
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Maps of Safety and Development Factors 

As described in “Methodology” part, safety and development conditions in each 

council district will be considered by our team when we are judging the most suitable 

district to live in City of Pasadena. 

 

Safety Factors 

For safety conditions that are vital in deciding whether people can live safely, we 

will pay attention to the distribution of safety factors, including health (hospitals), 

transportation (metro stations), public safety (police stations, fire stations), air quality, 

and terrain. The locations of safety facilities are shown below: 

 

The environment quality also plays decisive roles in influencing people’s health, 

thus influencing people’s safety. As a city located in Los Angeles County, Pasadena as a 

whole also faces pollution issues (as indicated by Pollution Burden Score) as shown 

below. Higher pollution burden score means higher density of pollutants, more extreme 

PH values, and higher noises’ dB values. 
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After zooming in the map above, it’s obvious to find that all council districts face the 

same overall pollution burden levels, except a tiny portion of southern part in District 7. 

There are no differences of overall air quality among all council districts. 
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When discussing air quality from a micro perspective, our team fix our attention to 

methane emission and Particular Matter (PM) 2.5. The former is a main cause of so-

called “greenhouse gas”, and methane produced from landfills in Pasadena may become a 

source of pollution in the city. The latter is closely related to human beings’ health 

conditions and is the culprit of haze and smog covering both Pasadena and Los Angeles 

from time to time. 
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Terrain in different districts is also regarded as a safety factor by our team. From the 

map shown below, it can be seen that City of Pasadena is mainly located in a plain (part 

of San Gabriel Valley), with mountains and hills occupying a portion of its west and 

northeast. 

Development Factors 

In this part, our team will map the distribution of development factors’ facilities that 

can meet people’s spiritual needs and can be conducive to their future development, 

including business factors (business districts), cultural factors (historic monuments, 

historic signs, landmark buildings, landmark trees, and national historic landmarks), 

recreation factors (community gardens, community recreation centers, parks, sport fields, 

and swim centers), education factors (libraries, schools), and technology factors (WIFI 

locations), etc. The distribution of development factors can be shown in following maps: 
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Analysis of City of Pasadena’s Most Livable District 

 11  



Analysis of City of Pasadena’s Most Livable District 

 12 

Safety and Development Conditions Description 

In this part, our team is going to describe safety and development conditions in each 

council district within City of Pasadena, based on maps shown in previous chapters. 

 

Safety Conditions 

For safety conditions, we still pay attention to public safety facilities (metro stations, 

fire stations, police stations, and hospitals), environment, and terrains respectively. 

According to “Safety Facilities Map of Pasadena”, the locations of safety facilities are 

dispersed evenly in this city in general. District 1 has no safety facilities. District 2 has 

one metro station. District 3 has a metro station, a police station, and a fire station. 

District 4 has a metro station, two fire stations, and a hospital. District 5 has a metro 

station and a fire station. District 6 has 2 metro stations, 3 fire stations, and a hospital. 

District 7 has one fire station. 

The overall air quality in Pasadena, as mentioned in previous chapters, shows no 
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differences in different council districts. According to the “Air Pollution Burden in 

Pasadena Region”, except a portion of District 7, all council districts’ pollution burden 

scores are distributed within 4.0 to 6.0. From maps “Methane Air Pollution in Pasadena” 

and “USA Particular Matter (PM) 2.5 between 1998-2016”, it can be told that the whole 

City of Pasadena is covered by high density of PM 2.5 with no differences in values 

among all districts. While District 4, District 6, and District 7 also suffer from air 

pollution by methane emissions from landfills. 

As described in previous chapters, the main terrain in City of Pasadena is plain. 

However, a portion of District 4 and District 6 is occupied by mountains or hills. 

 

Development Conditions 

When it comes to development conditions, our team will describe all development 

factors (business, culture, recreation, education, and technology) individually. Based on 

the map “Business Districts in Pasadena”, the business districts cover a portion of District 

3, District 5, District 6, and District 7 respectively. According to “Culture Factors Map of 

Pasadena”, most culture factors are located in the western part of the city. District 6 

possesses all culture factors. A large acre of historic monuments and national historic 

landmarks exist in this district. It also has plenty of landmark trees, landmark buildings, 

and historic signs. District 1 has a large acre of national historic landmarks, too. 

However, it has fewer other culture factors. The number and area of culture factors in the 

rest council districts are limited compared to those in District 6 as well as District 1. 

None of the rest districts have landmark trees as those in District 6. 

Recreation facilities in Pasadena are also abundant. District 1 has a large area of 

parks heading north to the mountain area, it also has four community gardens, three sport 

fields, and a community recreation center. District 2 has three sport fields, one park, and 

one community gardens. District 3 has one swim center, two sport fields, two parks, and a 

community recreation center. District 4 has diversified kinds of facilities, possessing 
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eight parks, two swim centers, seven sport fields, and five community gardens. District 5 

has one swim center, three sport fields, two parks, and one community garden. District 6 

has significant areas of parks with two community gardens. District 7 has one swim 

center, two sport fields, two parks, and three community gardens. 

Education facilities and technology facilities are not so abundant as recreation 

facilities mentioned above. According to “Education Factors Map of Pasadena” and 

“Technology Factors Map of Pasadena”, District 1 has five schools, one library, and one 

WIFI location. District 2 has three schools, one library, and one WIFI location. District 3 

has one library and five WIFI locations. District 4 has seven schools, two libraries, and 

three WIFI locations. District 5 has one school, one library, and two WIFI locations. 

District 6 has one school, two libraries, and two WIFI locations. District 7 has three 

schools, two libraries, and three WIFI locations. 

 

Safety and Development Conditions Data Analysis 

 In this part, we will calculate the weighted expected values (weighted EV) of all 

council district’s utility values based on the statistics of safety and development 

conditions described in last chapter. Both members in our team are risk-neutral, so we are 

going to develop risk-neutral (linear) utility functions for all safety factors. 

 

Safety Conditions’ Utility Values Analysis 

According to statistics mentioned in previous part “Safety and Development 

Conditions Description”, the risk-neutral (linear) utility functions of all safety facilities 

(hospitals, metro stations, fire stations, police stations, air quality) and terrain are as 

follows (U represents utility value, while X represents the number of safety facilities in 

each council district): 

U (hospitals) = x (0 ⩽ x ⩽ 1) 
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U (metro stations) = !
"
 x (0 ⩽ x ⩽ 2) 

U (fire stations) = !
#
 x (0 ⩽ x ⩽ 3) 

U (police stations) = x (0 ⩽ x ⩽ 1) 

U (air quality) = 1 - x (0 ⩽ x ⩽ 1) (X represents number of landfills emitting methane) 

U (terrain) = 0,1 (0 represents mountains / hills exist, 1 means no mountains / hills) 

The utility values of all safety facilities in each council district can be calculated 

using functions above and have be shown below: 

District Hospitals Metro Stations Fire Stations Police Stations Air Quality Terrain 

1 0 0 0 0 1 1 

2 0 0.5 0 0 1 1 

3 0 0.5 0.33 1 1 1 

4 1 0.5 0.66 0 0 0 

5 0 0.5 0.33 0 1 1 

6 1 1 1 0 0 0 

7 0 0 0.33 0 0 1 

Among all safety factors (health, public safety, transportation, environment, terrain), 

the public safety, health, environment factors are our priorities of consideration. The most 

livable district for us should be located in a council district where we, under emergent 

circumstances, don’t need to wait a long time for help from police stations, fire stations, 

and hospitals. It should also be a district where the environment quality is relatively 

better, because it closely relates to our health. As for transportation and terrain factors, 

they will not be barriers for our residency because we have our own cars, which means 

that we don’t have to worry about rugged terrains and long commuting distance to our 

working districts. As a result, when calculating the weighted expected values, the values 
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of hospitals, fire stations, police stations, and air quality (number of landfills) will be 

weighted 20% individually, while the values of metro stations and terrain will be 

weighted 10% each.  

The results of weighted EV of safety conditions values is shown below: 

Districts 1 2 3 4 5 6 7 

EV 0.3 0.35 0.61 0.18 0.42 0.5 0.17 

 

Development Conditions’ Utility Values Analysis 

Now it’s time to analyze development conditions. We still develop risk-neutral 

utility functions for each development factor: 

U (business) = 0,1 (0 represents no business districts, 1 means business districts exist) 

U (culture) = 0,1 (0 represents no cultural facilities, 1 means cultural facilities exist) 

U (parks) = !
$
 x (0 ⩽ x ⩽ 8) 

U (WIFI stations) = !
%
 x (0 ⩽ x ⩽ 5) 

U (recreation facilities) = !
!&

 x (0 ⩽ x ⩽ 14) (X represents the number of all recreation                 

facilities in each district except parks) 

U (education facilities) = !
'
 x (0 ⩽ x ⩽ 9) (X represents the total number of schools and               

libraries in each district ) 

The utility values of all development factors in each council district can be 

calculated using functions above and have be shown below: 

District Business Culture Parks WIFI Stations Recreation Facilities Education Facilities 

1 0 1 0.125 0.2 0.57 0.67 
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2 0 1 0.125 0.2 0.29 0.44 

3 1 1 0.25 1 0.29 0.11 

4 0 1 1 0.6 1 1 

5 1 1 0.25 0.4 0.5 0.22 

6 1 1 0.125 0.4 0.14 0.33 

7 1 1 0.25 0.6 0.43 0.56 

Among all development factors (business, culture, recreation, education, and 

technology), our team regards business, culture, and recreation factors as our paramount 

consideration. We prefer living in a place near business districts, making it more 

convenient for us to enjoy delicacies and night life. As a group of people who are 

interested in history and cultures, cultural facilities will help cultivate our tastes and will 

provide us with a chance to closely touch American culture. Recreation facilities are also 

vital for us, because we would like to work out frequently in gymnasiums and to be 

closely immersed in natural environment. A district surrounded by swim centers, sport 

fields, recreation centers, parks, and gardens will be a suitable district for us to live. As a 

result, when calculate the weighted expected values of all development factors, the values 

of business will be weighted 30%, the values of culture, parks, and recreation facilities 

will be weighted 20% each, the values of WIFI stations and education facilities are 

weighted 5% each. 

The results of weighted EV of development conditions values is shown below: 

Districts 1 2 3 4 5 6 7 

EV 0.38 0.32 0.66 0.68 0.68 0.59 0.69 

 

Overall Safety and Development Conditions’ Utility Values Analysis 

When trying to find the most suitable district for us to live in Pasadena, we would 

like to strike a balance between safety and development conditions, while attaching more 

importance to safety conditions. As a result, our team is going to calculate the overall 



Analysis of City of Pasadena’s Most Livable District 

 18 

weighted expected values of each council district’s safety and development conditions. 

The EV of utility values of safety factors will be weighted 70%, while development 

factors be weighted 30%. 

After calculation, the overall weighted EV of utility values of safety and 

development conditions in each council district are shown below: 

Districts 1 2 3 4 5 6 7 

EV 0.324 0.341 0.625 0.33 0.498 0.527 0.326 

When displayed on a choropleth map, the result can be seen more clearly: 

 

Final Conclusion 

We can finally reach a conclusion according to the calculation result mentioned in 

last chapter and our final map. It’s obvious to find that District 3 enjoys the highest 

weighted EV of utility value of safety and development conditions. Consequently, our 

team reaches a consensus that District 3 will be the most suitable district for us to live in 

City of Pasadena in the future. 
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Recommendations 

As explained in “Limitations” part, our team is unable to conduct field 

investigations in City of Pasadena because of COVID-19 virus. As a result, the 

recommendations below will be based on data collected solely from the internet, a 

portion of which may be obsolete. 

Firstly, City of Pasadena should continuously improve its environment quality, 

especially air quality. It’s expected to cooperate with the City of Los Angeles and the 

County of Los Angeles to promote concept of energy conservation and environmental 

protection. It should also carefully conduct city planning and upgrade industries. The 

landfills emitting methane in District 4, District 6, and District 7 may become health 

concerns to general population in City of Pasadena with the city expanding to mountain 

areas. 

Secondly, City of Pasadena can consider building more general hospitals. Currently 

there are only two hospitals located in District 4 and District 6, respectively. For those 

living in middle districts, it may not be convenient to get timely help from hospitals 

during emergency. Although City of Pasadena has numerous medical institutions, general 

hospitals’ importance cannot be ignored. 

Last but not the least, if we solely pay attention to the distribution of schools in each 

district regardless of distribution of population and students, then it’s reasonable to 

assert that education resources of City of Pasadena should be distributed more fairly. 

District 6 is one of the largest council districts within City of Pasadena, it also has a long 

span from north to south. However, it only has one school located in southern area. 

Furthermore, schools in other council districts are relatively far for students living in 

southern area in District 6 to attend. Compared to District 6, District 1 is much smaller, 

but it has five schools within its territory. This imbalance of education resources should 

be taken seriously by policymakers in City of Pasadena. 
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