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Introduction 

 
 
Trees provide incredible benefits to open space, facilities, and recreational areas. Aesthetic 
views and psychological effects are aspects that one immediately notices. Further more, 
trees play an essential role in the well being of people, especially children. In particular, the 
quality of open space is a need at schools where large numbers of children are frequently 
exposed to the elements of nature.  
 
The role of trees are various and important. For example, tree canopy provides shade and 
protection from the sun’s ultra violet rays, decreasing the risk of skin cancer. Trees also 
pump oxygen into the air and absorb carbon dioxide, reducing air pollution through this 
process, and creating better quality of breathing air. Additionally, trees produce a cooling 
effect, countering the heat island effect on playgrounds. All this results in a less stressed 
environment that promotes learning.  
 
An in-depth observation has led the Hollywood Beautification Team (HBT) to calculating 
values of ecological benefits for forty educational sites under the Pasadena Unified School 
District (PUSD) jurisdiction.  
 
The project includes mapping of the sites and assessing their environmental conditions. The 
present document compiles a general view of the educational sites, field surveying, GIS 
processes, and a partial environmental analysis of an ongoing greening project developed by 
the HBT for the PUSD.  
 
 
 
 

 
 
 
 

Jefferson Elementary School 



Educational Site Types 

 
 
The sites included in this project are childcare centers, elementary schools, middle schools, 
and high schools in the cities of Pasadena, Altadena, and Sierra Madre (in California). A 
great number of the sites are under construction, but most of them have not interrupted 
their yearly schedule.  
 
Five childcare centers are the smallest of these sites. The area covered by these 
educational sites varies from 1.54 acres (the largest being Washington) to 0.53 acres (the 
smallest being Willard) with an average of 0.882 acres. A few large trees are found at these 
sites. Playgrounds and grass areas are almost equal to the area covered with hard cape. In 
general terms, these sites are best situated in environmental benefits when compared to 
elementary schools. 
 
Most of elementary schools need creation or improvement of green and open areas. The 
physical dimension of these sites varies. For example, Burbank Elementary covers 3.04 
acres, while Don Benito Elementary covers 9.11 acres. It is also interesting that some 
schools have large green areas with lots of trees, while open spaces in other schools are 
mere asphalt.  
 
For instance, Norma Noyes Elementary has 144 trees in an area of 7.77 acres where 84% is 
covered with impervious surfaces and 16% is open space (grass, dirt or sand). On the other 
hand, McKinley Elementary (9.75 acres) with more area than Noyes has only 45 trees; 64 % 
is covered with impervious surfaces and 36% is open space. Students in elementary schools 
find shade during break times under the 1719 trees, which exist throughout these 
campuses.  
 
High schools are better off when it comes to the number of trees per campus. There are a 
total of four high schools. With the exception of one, high schools are primarily large in 
terms of overall area, an average of 39.39 acres.  
 
The newest, and still under implementation, is Rose City High School Continuation. This 
small campus has been created amid the PUSD administrative offices. Trees have been 
recently planted around the parking lot area and in the patio surrounding the campus 
buildings. In contrast, the other three schools are large campuses with many green areas.   
 
The variety of trees in the other three High School campuses is great as is the older age of 
them. The "Ponderosa" grove, as one long-time teacher calls it, is an example on the Muir 
campus. Unfortunately, it is decreasing in tree numbers as the time passes. There is also a 
place with several trees in the western portion of Pasadena High, which offers a ground for 
gymnastic practices as well as a relaxation area. But there are large areas of concrete, 
which may be remodeled to more attractive places and to improving the quality of open 
space of these campuses.  In general terms, there are a total of 889 trees in the four 
campuses over an area of 120.58 acres. 



Field Surveying 

 
 
There are forty educational sites, with some of them having great potential for 
environmental improvements. In order to assess the condition of the PUSD schools, HBT 
has conducted an environmental surveying for each site. Site visits have been made during 
2002 to each location.  
 
The information gathered includes trees, buildings, and land covering. For tree information 
height (feet), canopy size (feet), common name and scientific name have been recorded, 
with comments on the condition of trees. Trees have been assigned a database identification 
number for mapping and recording purposes.  
 
The second surveying element is buildings. Building information is based primarily on their 
location and physical dimension. Existing current structures have been identified and 
mapped. Both old and new structures have been taken into account. Information on buildings 
under construction is also covered in some cases using blue prints obtained from the 
contractors. Future remodeling and creation of new building and new recreational facilities 
have not been taken into account.  
 
The last element surveyed is open space. Three types have been recorded; grass, pervious, 
and impervious surfaces. Grass includes mowed areas with some small bushes and 
vegetation. Pervious areas, the second type of open space, work as inlets that replenish the 
ground water table and reduce storm run off. Such areas are found at schools in the form of 
dirt, grass, and sand. The third type is impervious. Impervious surfaces, the third type of 
open space, do not allow rainwater to percolate into the ground water table and increase the 
storm rainwater runoff. Impervious are found at school in the form of asphalt, concrete 
sidewalks, paved courts yards, pathways, paved driveways, and parking lots.  
 
With this data at hand HBT proceeded to integrate the Geographic Information System (GIS) 
databases and layers.  
 
 
 
 
 



 



GIS Process 

 
  
The environmental information gathered during the HBT surveying has been entered into 
three Geographical Information System (GIS) layers. Each educational site has a GIS data 
set of trees, impervious surfaces and open space. These GIS layers have been digitized 
using aerial photos of six-inch resolution provided by City of Pasadena. The tree layer 
shows individual tree canopy. Each tree is labeled with a unique number for a particular 
educational site. In addition, characteristics of the trees, such as name, height and health 
conditions are also entered in the table of attributes. 
 
The impervious surfaces layer clumps several types of surfaces within it, which includes 
buildings, sidewalks, pave courtyards, parking lots, among others, are part of the impervious 
surface layer. Each area is represented by a polygon for which particular characteristics are 
recorded in the table of attribute. 
 
Similarly to the impervious layer, the open space layer clusters several open space types 
within it. Some of the surface types are grass, pervious open space such as sand boxes and 
bare soil, green areas with small bushes and hedge. Each section is delineated with a 
polygon and each polygon contains the information of the area it represents.  
 
In addition to the GIS layers, a spreadsheet database of all trees for each educational site 
has been created. This database has the purpose of maintaining a record on specific 
comments for individual trees. Updating and monitoring are also other easy ways the 
dataset can be used for. For example, if there are new trees being planted in a specific 
campus, they can be easy entered into the dataset. 

 



Environmental Analysis 

 
The environmental condition of the PUSD educational sites varies from poor to healthy. It is 
possible to asses the condition of each site using City Green, an environmental modeling 
software developed by American Forests compatible with the popular GIS package ArcView 
from ESRI. The analysis includes air pollution removal, carbon storage and sequestration, 
storm water runoff, and residential cooling effect. It has been necessary to update the City 
Green tree master list to make it suitable for the species found in the West Coast of the 
United States. During this process, HBT added 200 new species, which includes native and 
non-native kinds. 
 
Analysis are based on calculations of several factors such as area covered by buildings, 
area covered by trees and area covered by open spaces as well as data collected during 
fieldwork. Benefits of trees and green areas are obtained in terms of quantity and dollar 
amount. Because of the data HBT acquired and the limitations of the scope of work, results 
for the residential cooling effects are absent. The following paragraphs describe 
comparisons for the other three analyses. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Accordingly to table 1, the smallest site generates the greatest overall benefits. Jefferson  
Children’s Center has a total savings if $151.15. Compared to Rose City High School, the 

largest area, Jefferson is way ahead not only in total savings but also in carbon storage for 
example. As consequence, Jefferson contributes with removing pollution from the air two 
times more that Rose City. 
 
Similarly, Hodges Child Care Center, with an area larger than Jefferson, has overall benefit 
savings smaller than Jefferson. Although, Hodges removes 5 lbs. of pollutants per year more 
than Jefferson, it comes shorter on annual storm water savings by $30.34. Table 2 shows an 
explanation for these discrepancies. 

Table 1. Environmental and dollar values for three educational sites in Pasadena. 

 
 

Site 

 
Area 
Acre

s 

Air 
pollutio

n 
Remova
l (APR) 
pounds 

 
Dolla

r 
Value 
(APR

) 

 
Carbon 
Storage 

pounds/ye
ar 

Storage volume 
to mitigate the 
change in peak 

flow (SV) 
cubic-feet 

Stormwater 
Annual Saving 
Dollar Value 

 
Total 

Annual Savings 

Rose 
City High 
School 

2.42 5.96 14.13 20 0 0 14.13 

Jefferson 
Children’

s Center 
0.78 17.12 40.60 60 634 110.55 151.15 

Hodges 
Child 
Care 

Center 

1.02 22.16 52.58 80 460 80.21 132.79 



Table 2 shows the contrast of land cover for the three sites under analysis. Even though 
there are 45 trees in the Rose City high school, most of these trees have been recently 
planted. Therefore, the canopy of most trees is about 5 feet in diameter. This explains the 
low canopy percentage. With respect to the impervious surfaces, most of the site is covered 
with buildings and parking lots. There is little room for water infiltration when rain occurs. 
As a result, most of the runoff goes strait to the storm water drainage producing $0.00 in 
savings and increasing expenditure for municipal storm water mitigation. 
 
 
 
 
 
 
 
 
 
 
 
 
There is not a big difference of impervious percent area between Jefferson and Rose City, 
except for the difference in the canopy percentage. Jefferson has 21 % more tree canopy 
than Rose City, which results in the in the greater environmental values described above. 
 
Between Jefferson and Hodges there are also interesting differences. These differences are 
not in canopy percentages, but in storm water runoff benefits. At first glance, the 
impervious covering percentage between these two is deceiving. Hodges is much more 
greener than Jefferson, but it has smaller annual storm water savings. This is due to 
difference on the peak flow recorded for each site. In other words, there is a much higher 
runoff in Jefferson, 1.21 cubic feet per second, compare to 0.89 cubic feet per second 
occurring at Hodges because of location and slope grade at those particular locations.   
 
Hodges, Jefferson, and Rose City are examples of how much difference green areas and 
trees can contribute to environmental benefits or environmental degradation in the larger 
picture. The benefits or degradation are not related only to the sites but there is also an 
impact in their surrounding neighborhoods. This can be observed through the cooling or 
heating effects, reduction or increase facilities and personnel for the treatment of storm 
water runoff, health care administration, just to mention a few.    
 
The analysis presented here, are of conditions found during the surveying period, spring to 
fall of 2002. These conditions are presently being modified. HBT has been working closely 
with PUSD school officials, the communities, students, and local youth to improve the 
conditions of most of these educational sites by planting. 
 
 
 

Table 2. Site statistics for three educational sites in Pasadena. 

Site Area Impervious 
% 

Tree canopy 
% 

Open 
space/grass 

% 

Rose City High School 2.42 93 3 7 

Jefferson Children’s 

Center 
0.78 91 24 9 

Hodges Child Care Center 1.02 62 23 38 



Current Conditions 
 

 
The environmental conditions have been improving for the PUSD educational sites. Since 
November 2003, HBT started a planting program with the PUSD. So far, a total of 656 trees 
have been planted at Jackson, Jefferson, Marshall, Hamilton, Altadena, and Eliot. This is part 
of an ongoing planting which aims to reach 1,700 trees by June 2004. This number alone 
represents 100% of the trees found in all elementary schools. In addition to that, HBT 
partners with local communities and 
students to be part of the planting. As 
part of the program, HBT has engaged 
students in environmental educational 
meetings. At the meetings, HBT staff 
provides information of the tree root 
system, the canopy structure, the care 
trees need and the benefits they 
generate, for example. At the planting 
day, HBT staff provides additional 
information about trees and give a 
demonstration of how to plant one. 
This part of the program has seeded 
an environmental conscience on young 
children very early in their lives.   
 
This approach also creates a sense of ownership among students and other stakeholders. 
All different members of the community are empowered in such projects and at the same 
time, it assures the survival of trees during the establishment period. In the long run, the 
benefits obtained from trees and green space can be reflected in the academic performance 
of students as well as in their physical health. An example of this is that trees provide shade 
from the sun’s ultra violet rays and as a result they prevent health problems as skin cancer. 
Trees also help reducing the heat island impacts that severely affects several communities 
around Los Angeles. Further more, environmentally, the increase in canopy coverage, 
induces a reduction of run off, which turns to be an economic benefit for cities downstream 
since less water mitigation facilities and personnel are needed.      
 



Conclusion 
 

 
The environmental conditions of the PUSD educational sites have been greatly improved at 
present. The initial fieldwork, GIS and the City Green environmental analysis provided a 
sense of the conditions of each site. An overall estimation showed that most of the sites 
needed improvements. These improvements have already beginning to take place.  
 
HBT is being part of changing the 
condition of the educational sites with 
a planting program that may double 
the number of trees in the PUSD. 
HBT's staff is working in the planting 
with students, parents, and community 
members and with volunteers on 
Saturdays. This planting program is 
not only increasing the number of tree 
in each campus but also increasing the 
environmental awareness in the 
students. As explained above, the 
increase of trees is two-fold: It 
results in a better environment that 
benefits students’ physical health and 

performance and at the same time benefits the natural environment of which reduction of 
pollution, carbon storage, and run off treatment are some examples.   
 
Finally, HBT's vision is to keep expanding this type of research/planting oriented program 
targeted to improving communities around Los Angeles area. As in the case of the ongoing 
program at the Pasadena Unified School District, HBT is willing to partner with entities, 
organizations, or other agencies that want to contribute to better neighborhoods in the 
greater Los Angeles area. Please, direct any questions and comments to the Hollywood 
Beautification Team attention Sharyn Romano PO Box 931090 Hollywood CA, 90093. You 
can also contact HBT at hbteam@earthlink.nethbteam@earthlink.net.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 


