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INTRODUCTION

RESOURCE STEWARDSHIP & SUSTAINABILITY PROGRAM

Baylor College of Medicine's (BCM) Resource Stewardship and Sustainability Program
(RSSP) employs the mission of integrating environmental awareness into both the
educational and social atmosphere and actions of the campus. The program
celebrated its eleventh anniversary in July and has produced significant gains on every
front as it has matured. These recycled material achievements and energy savings can
be attributed to the college community’s conservation mindfulness and to the
volunteers who help our program run smoothly.

Partners throughout the Texas Medical Center continue to support the recycling
effort with increased communications and collections. Baylor College of Medicine
also collects paper products from Ben Taub Hospital, Baylor Clinic, USDA/ARS
Children's Nutrition Research Center, Baylor Faculty Center, Feigin Center,
McGovern Campus, McNair Campus, Texas Woman's University, and the Travis
Building/Hilton Hotel.

REPORT AIMS

RSSP has added to its tasks to have the BCM campus categorized as a Tree Campus
USA School through the Arbor Day Foundation. The fifth standard of this attainment is a
Service Learning Project. This standard was addressed through a campus tree survey
that is outlined in the following report.

Through this tree survey, RSSP also hopes to calculate the carbon offset generated by
the present trees and compare this value with the footprint of the campus as a whole.
The carbon retention analysis for the survey results is found in this report awaiting the
total carbon footprint data.
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METHODS

The online service Survey123 by ArcGIS was used to design an eleven question
questionnaire for the purpose of evaluating the properties and location of each tree
present on Baylor College of Medicine campus. The campus boundary was demarked
within Ross Sterling Avenue, E. Cullen Street, Bertner Avenue, Moursund Street, and MD
Anderson Boulevard (Appendix I).
The survey was completed on June 15, 2017 between the hours of 8:30 am and 10:45
am on a phone with enabled GPS and mobile service in order to upload the files. Each
tree was assigned an arbitrary two digit ID number in the order that the tree was
encountered in the survey process. The time was recorded at the beginning of each
new survey entry before a photo was taken of the individual so that as much of the tree
was visible from the ground level up. Following this, the tree genus, understory, branch
count at breast height (1.3 meters), average branch DBH (diameter at breast height) in
inches, crown height, crown width, and condition were indicated on the survey. The
genera found on campus were Quercus, Lagerstroemia, Calamus, Ilex, Ulmus, along
with an ‘other’ category (Appendix II). Crown height was assigned for each tree to size
classes with units of feet, while crown width was recorded through the general size class
labels of small, medium, and large. Lastly, the location was taken on the north side of
the base of the trunk with an average 12 meter margin of error. See Figure 8 in
Appendix III for the full survey and answer choices.
Survey123 was utilized to organize the data into graphs and figures in order to analyze
the data collected on the survey. The raw data from the survey was then manipulated
in excel to calculate the total biomass and carbon stock of the population of trees.
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RESULTS & ANALYSIS

The tree survey resulted in the sighting of 7 distinct genera, with two classified as ‘Other’
as shown in Appendix II: Figure 8-13. The distribution of the different species, as shown in
Figure 1, illustrates that the most common Quercus, followed by Lagerstroemia, line the
west and south perimeters of the campus with the most abundance of genera present
more inwardly. This pattern follows the fact that these most prominent species were
extensively located throughout the entirety of the medical center in the same linear
positions, and thus may have been a product of a broader planting initiative. The
physical placement of the less prevalent tree species followed a more unsystematic
trend.

Quercus (Oak)
Lagerstroemia (Crepe Myrtle)
Calamus (Palm)
Ilex (Holly)

Other
Ulmus (Elm)

Figure 1. Tree species distribution on BCM campus.

In regard to the percentage of each genus that composed the entire tree population,
Quercus made up almost half of the demographic, while Lagerstroemia created
approximately one fourth (Figure 2). Calamus followed suit with one eight and was the
most highly concentrated genera geographically out of the seven (Figure 2). Ilex and
Ulmus followed with equal representation, with the ‘Other’ category harboring the
smallest number of individuals (Figure 2). The latter genera were too minute to include
as separate categories following analysis and thus, remained within ‘Other’.
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Quercus (Oak)
Other
Ulmus (Elm)
Lagerstroemia (Crepe Myrtle)
Calamus (Palm)
Ilex (Holly)

Figure 2. Relative frequency of tree species recorded by the campus survey.

A tree’s understory affects its health through potential for drainage, nutrient cycling,
and soil erosion, which is why these characteristics were noted. There was a direct
correlation between understory and condition in that the two dead trees surveyed
were located on impervious understories. As most of the other trees were classified as in
good condition, no synonymous connections were made within forest litter or grass
understories apart from the former having less than half the frequency. The grass in
particular was the most diverse setting due to the variety of grass and sparse shrub
species identified. Forest litter was largely homogenous across campus and did not
exhibit significant woody debris, perhaps as a result of the season.

Figure 3. Relative prevalence of tree understory types.
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As expected, there was a negative correlation between average stem diameter and
frequency, with the 2 – 8 inch category including the same amount of trees as all the
other categories combined (Figure 4). This was not completely linear with the 14 – 20
inch label showing an unexpected increase before the trend came back into effect in
the larger size classes (Figure 4). Quercus and Ulmus composed the totality of the
largest three diameter categories with Lagerstroemia as the most dominant genus in
the smallest. Along with Lagerstroemia, Ilex and ‘Other’ remained within the 2 – 8 inch
range, while Calamus was most common within 8 – 14 inches.

Figure 4. Distribution of the average branch DBH (diameter at breast height) in inches
for each tree in the data set.

The number of branches for each individual was also noted for carbon retention
calculations and demonstrated species specific traits. Lagerstroemia was, in large part,
the only multi-branched genus at breast height. Quercus had extensive branching, but
at much greater heights, thus was not recognized under this heading. Further, the
Quercus individuals were mature, which may have been cause for a higher branching
point. Calamus, as expected, had no branching whatsoever.

The two smaller crown height size classes showed almost equal representation on
campus, while the largest size class covered only one fifth of what the others did (Figure
5). The greater than 45 feet trees were just above the threshold, while many Quercus
individuals in the 25 – 45 feet range were just below that same threshold. Therefore, the
individuals in these two ranges were often more similar than appears in Figure 5.
Lagerstroemia and Ulmus shared the middle size class with Quercus, and the rest of the
genera in the study colonized the smallest size class.
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Figure 5. Distribution of crown height size classes in feet across the data set.

Figure 6. Distribution of crown width size classes across the data set.

The wide range of crown width called for more general classifications that earlier
exhibited in the study. As seen in Figure 6, the distribution between them was quite
similar. A relatively strong and direct correlation between crown height and width was
found. Lagerstroemia and Calamus incurred the lowest deviation in regard to these two
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measures as the individuals present on campus were closely homogenous. The utmost
intra-genus diversity was within Quercus, which was present in all size classes and across
almost every average diameter range as well.

The condition of the trees on campus was close to exclusively good, with only two trees
in each other status. This judgement was based on the presence of new sprouts,
hydration of the stem, percentage of dead foliage, root system exposure, and access
to sunlight. The excellent condition was assigned to Quercus trees, while the dead
status was assigned to one Lagerstroemia and one Calamus (Appendix II: Figure 14).
There were two Quercus saplings that had been planted and had been set up with
adequate structural supports. In all, this portion of the data set illustrates acceptable
maintenance of campus trees.

Figure 7. Distribution of surveyed tree condition.

From the average stem diameter and number of branches at breast height, the total
biomass of campus trees was calculated to be 242,751.326 kg. This value was then
converted into carbon stock, which came out to 121.376 metric tons. These
quantifications are equal to an offset of 25.6 passenger vehicles driven for one year or
12.8 home’s energy use for one year. This number is an underestimation as woody
debris, shrubs, and grass coverage were not included in the carbon content of the
landscape.
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Through the use of utility usage of the campus from March 1, 2016 to March 1, 2017, the
total carbon footprint for natural gas, water, electricity, and heating/cooling was
calculated to be 35,824.61 metric tons. If these emissions are divided amongst the
academic staff and postgraduate population of 6,091, the footprint of each
individual’s workplace sector would come out to be 5.88 metric tons. The average
footprint of a United States citizen is 20.4 metric tons, and the target to combat climate
change is 2.0 metric tons. The total offset by campus trees is exponentially less than one
percent of this footprint over the past year. As select measures were utilized to arrive at
the stated footprint, this percentage offset is likely to decrease significantly when a
more integrated analysis can be completed with other measures such as energy
consumed through business travel, commute, and food associated with the campus.

FUTURE OBJECTIVES

RSSP seeks to fulfill the other four standards required for the title of a Tree Campus USA
School in the coming year which includes a Campus Tree Advisory Committee, a
Campus Tree Care Plan, and a Dedicated Annual Expenditures for the Campus Tree
Care Program, and Arbor Day Observance.
Moreover, the program is in the process of collecting all the necessary information to do
a full ecological footprint assessment of the Main Baylor Campus. This was take account
of the environmental impact of the campuses facilities and perhaps employees, as well
as a more extensive investigation of carbon offsets in dead woody debris, shrubs, and
patches of grass that surround the campus. Future plans to renovate sections of the
outdoor courtyard into native prairie will also affect these compilations.
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APPENDIX I BAYLOR COLLEGE OF MEDICINE MAP
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APPENDIX II TREE GENERA

Figure 8. Quercus (Oak).

Figure 10. Calamus (Palm).
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Figure 9. Lagerstroemia (Crepe Myrtle).

Figure 11. Ilex (Holly).

Figure 12. Ulmus (Elm).

12

Figure 13. Stems classified as ‘other’ on BCM campus.

Figure 14. Stems classified as ‘dead’ on BCM campus.
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APPENDIX III SAMPLE SURVEY

Figure 13. ArcGIS Survey123 in mobile view.
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APPENDIX III RAW DATA

Table 1. Online survey results prior to processing.
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APPENDIX IV SURVEY TIME TABLE

Table 2. Collection time of data points for the survey.

Figure 14. Duration of survey data collection.

Baylor College of Medicine

17

CONTACT

BAYLOR COLLEGE OF MEDICINE
ONE BAYLOR PLAZA, SUITE 011D
HOUSTON, TX 77030

ENVIRONMENTAL HEALTH SERVICE
RESOURCE STEWARDSHIP & SUSTAINABILITY
GABI DE LA ROSA
PROGRAM COORDINATOR
713.798.1051
GABRIELA.DELAROSA@BCM.EDU
RECYCLING INQUIRIES
RECYCLING@BCM.EDU

https://www.bcm.edu/about-us/resource-stewardship-sustainability

Baylor College of Medicine

18

Baylor College of Medicine

19

