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Abstract  

Parks are visited by millions of people each year, making park management a crucial 

task. There are many different facets of park management, from playground upkeep to building 

maintenance, as well as tree management. Trees are a critical to a well-balanced and engaging 

park, adding wildlife habitats and shade. However, unmanaged and unkept trees can be 

dangerous to park goers; falling limbs and dead trees can cause many issues. A GIS based tree 

map is one way to manage and track all the trees in a park, helping prevent any accidents and 

maintain the trees. This map tracks tree depth at breast height (DBH), tree genus and species, 

and memorial stone status of all trees in Beulah Park, Alexandria, IN. DBH, genus, and species 

are all typical tree management parameters, but the memorial stone status is specific to Beulah 

Park. Stones can be purchased and dedicated to people or groups and placed with trees. In 

addition to these parameters, health and maintenance data can also be logged and updated 

over time. A tree management toolkit was developed as well, to further expand upon the data 

in the map. It was designed to meet the changing needs in park management as time goes on, 

to better serve the people.  The map and toolkit can be found here.  
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Process Analysis Statement  

 When I first began my thesis design process, I decided I wanted to do something to 

help my community. I struggled to identify something of interest, until I learned about tree 

mapping in class. My professor was talking about GIS mapping, and had mentioned that Ball 

State had a tree map identifying and logging all the trees on campus. She showed us the map 

and I thought it was interesting. After thinking about it for a while, I thought that creating 

something similar for Beulah Park in Alexandria, IN, where I’m from, would be an excellent idea 

for a thesis project. It helps people, which is something that is important to me, and it also 

pertains to my major. It directly assists my city park managers in caring for the park, and 

indirectly helps people visiting the park. This map will make managing the parks trees easier, 

which can improve the quality of the park and the experiences people have there. I also 

decided to go one step further and include a toolkit with the map. This makes the data easier to 

understand and utilize, which is important to me. If data is collected, I believe that it should be 

accessible and easy to comprehend. I broke down the data even further into more specific 

tables and included extra maps. I also included a list of trees that would look nice in the park 

and would be well suited to the soil and climate.  

 My research began in the early summer of 2020. I went to the mayor’s office in 

Alexandria to check for any past tree logs. I thought that this information would be important 

to incorporate, as it could help identify some of the trees currently in the park, as well as past 

data management tools. It also helped me identify attributes that were important to past park 

managers, as they had created the documents. There were a few logs, and I was provided with 
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copies, which was very helpful in identifying some of the trees later in this process. However, 

these logs were not comprehensive and had not been updated since 2015. Some had not been 

updated since 2004. No genus and species, latitude and longitude numbers, nor depth and 

breast height (DBH) were given. A management aspect was also not a part of this spreadsheet 

and was more of a static document, however I was grateful to have them as a reference.  

 After receiving these inventories, I began developing spreadsheets for data collection 

and identifying key data values to collect. I spent a lot of time researching tree inventory points 

and important tree information. Up to this point, I had little knowledge of trees, but that 

needed to change in order to create a working, functional map. I spent many hours reading 

through the Ball State tree maps, as well as other online resources. I also referred to the logs 

that the city had given me, in order to incorporate values that were important to them. After 

much thought, the points I decided on were genus and species, common name, latitude and 

longitude, DBH, memorial tree status, and any noticeable health issues. All these values play an 

important role in tree management. Genus and species are important to identify, as that can 

affect management and maintenance. Different species within a genus can require different 

care or have different properties that can affect the park experience. For example, white oaks 

and scarlet oaks are both in the Quercus genus, however they have different properties. White 

oaks can grow to 150 ft tall, which is an impressive sight in a park, however it is sensitive to 

ozone and the leaves deteriorate slowly (Weeks, 2014). Scarlet oaks, on the other hand, grow 

up to 80 ft tall and turn a brilliant red in the fall, but cannot be planted in wet areas (Weeks, 

2014). Each of these trees could be planted in a park, but their management is quite different. 
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Knowing this information, future plantings can be better accommodated to the benefit of both 

the trees and parkgoers. 

  In addition to the scientific name, a common name was included as well for ease of 

use and understanding. Not everyone viewing the map would know the scientific names of 

trees, and I wanted the map to be as accessible as possible. Also, by including this, it acts as an 

educational tool. People viewing the map can learn the scientific names of the trees they are 

viewing.  Latitude and longitude were included as well, as those are key points in identifying 

trees of concern. A tree is easier to locate and identify if its exact location is known. This data is 

also useful in identifying areas of old growth that might need to be replaced soon, or areas that 

could support new growth. Depth at breast heigh, or DBH, is an important tree measurement. It 

can be utilized to estimate tree age, but also can demonstrate the size of the trees in the park.  

 Another value, the status of memorial trees, is specific to Beulah Park. Some trees 

have memorial stones, which are dedicated to people or groups in the community. I thought 

that this would be important to include, as it helps park managers track these stones and 

manage their upkeep. I also included the text on the stone, so it would be easier for viewers to 

find that specific tree. I also included tree health issues as well. This data was included on the 

interactive map and was included in the spreadsheet for park managers. Data of this nature is 

easier and more efficiently compiled in a spreadsheet than in a GIS map, however I wanted the 

data to stay with the map.  It is easier to utilize as a reference if the data is together. It is also 

beneficial to have a hard copy of data in case of technology failure. After finalizing my values, I 

set out to the park to collect my data. I spent multiple days over a few weeks in Beulah Park 
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that summer collecting data. It took many hours to identify, measure, and calculate all the 

values for each tree.  

  I faced one of my biggest challenges of this project at this stage, which was 

identifying the trees. Although I am an NREM major, I am not very familiar with tree 

identification. I had some experience in my wetland delineation class, but not to this scale. In 

the beginning, it took me a long time to identify the trees. I didn’t know any scientific names, 

and I had to look each one up in my reference book. I spent a lot of time at each tree just trying 

to identify it, and I worried I would slow down my research progress significantly if I couldn’t 

figure out the trees. To help myself, I bookmarked the most common trees in my book, so that 

way I could more easily find them to reference. I also spent a lot of time reading about and 

researching common Indiana trees. This helped a lot and proved to be a turning point in my 

data collection. At the end of my first trip, I could identify two trees. By the end of my second 

trip, I could recognize a handful of common trees just by leaf. By my last data collection trip, I 

had many of the trees scientific names memorized and could easily identify them. It was a relief 

to be able to identify trees reliably and helped speed up my data collection.  In this case, I 

learned that practice and repetition helped a lot. However, there was still one problem with my 

data. Despite my best efforts, there were two ash trees that I couldn’t identify the species of. I 

knew that they were ash trees, but I couldn’t determine if they were green ash, blue ash, or 

another type. I did not want to include data that was not correct, so I chose to leave these as 

just ash trees in my report. This way, the trees are not misidentified, and in the future, 

someone with a better working knowledge of trees can fix this. In total, I collected 175 data 

points throughout the park. 
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  After each visit to the park, I would have to compile my handwritten data and notes 

into a spreadsheet. This also took a lot of time, as I also had to calculate the DBH for each tree. 

For some trees, this value was not possible to obtain, as the trees were multi-stemmed. This 

means that there was more than one trunk, so DBH couldn’t be measured.  When I was in the 

field, I didn’t have the writing space to do the calculations for DBH, so I just wrote down the 

diameter of each tree. Once I returned from my park visit, I calculated the DBH for each tree I 

measured that day.  This is where I encountered another obstacle but eventually overcame it. 

Calculating the DBH isn’t a difficult equation but can take up significant time when repeated 

175 times. In the beginning, I did the calculations by hand on my calculator, but I soon realized 

this was taking up too much time. I then decided to switch to the calculation features in Excel, 

which I wasn’t very familiar with at the time. While there was a learning curve in the beginning, 

I soon found a more efficient method of calculating DBH in Excel. This saved me a lot of time, 

and also allowed me to gain a critical skill in Excel usage.  

 Once I had all of the tree data collected and transferred into a spreadsheet, I 

reviewed it all and compared it with my handwritten logs to ensure it was accurate. I also 

double checked my math and calculations for DBH, just to make sure those numbers were 

correct as well.  Once I had confirmed my data and math were accurate, I began to create my 

map. I utilized ArcMap Pro, which is an Arc GIS software.  I chose this software as I was 

somewhat familiar with it, as I had utilized it previously in class.  

 I spent many hours compiling and moving data. I first had to take my data from the 

spreadsheet and turn it into a CSV file so ArcMap would read it. Once the file was uploaded into 
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the mapping software, I then had to convert the data into points. I encountered another 

problem at this stage: I didn’t know how to convert my data into interactable points. I had 

never done this before, so I had to look up how to do it. I discovered that I had to convert the 

data from a table into a XY dataset. Once I found a good reference, this was easy to do. This 

challenge allowed me an opportunity to better understand GIS and discover a reference that 

could be beneficial to me in other GIS projects I work on in the future.  

 Once I had my data points on the map, I then inserted a satellite-view base map so 

the points would correspond with locations in the park. At this point, I realized that some of my 

data points had shifted upon plotting, so I had to go back and move them to the appropriate 

locations. To do this, I referenced my handwritten logs and the order I logged them around the 

park. Trees that were next to each other on the log should be near each other on the map. I 

kept track of the path I took when logging the trees in the park, so it made this referencing 

easier. However, there were a few trees that I wasn’t certain were in the correct locations. Just 

to ensure accuracy, I went back to Beulah Park to make sure each point corresponded to the 

appropriate tree. I also double checked the latitude and longitude at this point. Once accuracy 

had be confirmed, I moved onto the more detailed parts of the map. I labeled each point with 

its scientific name. I wanted each point to be labelled so it would be easier for park managers to 

identify the trees. Additionally, I thought that labelling by scientific name would be the easiest, 

as this is the first column in the tree data log.  In addition to labeling, I also included spaces on 

each data point for tree management concerns. This can be edited in the GIS software if need 

be, to keep management data within the map itself. However, after a while, the data would be 

extensive and difficult to manage in the GIS software. Because of this, I also included hard copy 



7 
 

management logs. Another benefit of the hard copy logs is it provides another layer of data 

access. If there was a software failure and the map data was lost, the data would still be 

accessible in the hard copy logs.  

 After the map was generated and finished, I created a tree management toolkit. I 

thought that this would be important to include, as it compiles and explains all the data I 

collected. It was important to me that the data I collected would be easy to understand and 

interpret. I firmly believe that good data and research is accessible and explained in a way that 

people not familiar with the subject could understand. This was a major concept throughout my 

thesis experience, and I tried to utilize it wherever I could. 

  This toolkit is meant to be used as a reference for park managers and explains the 

tree data that I collected both in a basic sense, but in more complex ways as well. I also 

included additional information on soil data as well as future planting recommendations. I 

included a picture of the GIS map with all the data points in the park. I did this to establish a 

reference for the tree data tables and other maps. While the ArcMap Pro map is a reference, 

not everyone has the software to access it. I wanted the map to be included with the data, 

regardless of the format, for better understanding and ease of use. I also included a map of the 

soil types, which was collected from the NRCS web soil survey. This map is relevant in that 

different trees prefer different types of soil. For example, swamp white oaks prefer soil that 

retains moisture well (Weeks, 2014). However, the soil in Beulah Park does not hold water well, 

so this tree would not be a good fit. It also can be used when planting other types of flora, like 

flowerbeds or shrubs. The plants chosen for these areas should also have soil needs taken into 
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consideration as well. I also created a map of the tree density layout in the park. The tree 

density map allows for a better visualization of high density vs. low density areas in the park. 

This allows park managers to better identify areas that could be utilized to grow more trees in 

the future. It also shows areas that might require a higher level of management, just due to the 

sheer number of trees in the area.  

 In addition to these maps, I also created tables based on the data I collected. These 

tables take the data in the management spreadsheet a step further. I created a table listing 

each species of tree and the amount in the park. I also included the number of memorial trees 

in the park. This is useful in a few different ways. It allows the park managers to get an idea of 

the variety of tree species in the park. It could also be used to help determine which trees 

should be planted in the future. If there is a lot of one type of tree, the park managers may 

decide not to plant another one. In addition, if a tree falls, another tree of the same species 

could be replanted to keep the park looking the same. The number of memorial trees is 

important as well, as these trees require special care and upkeep. By knowing the number of 

memorial trees, and in turn memorial stones, in the park, this could make their upkeep and 

management easier.  

 I also generated a recommendation list for future plantings, as well as a few trees to 

avoid. This information can be used to replace trees in the park, or as a basic reference when 

planting trees in new areas or parks. Based on the data I collected, I identified tree species and 

genus’ that would be beneficial to plant in the future. I based this information on a few 

different attributes. I did extensive research to ensure that the attributes I based my research 
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on were accurate and sound. One attribute that I think is important to consider is if a tree is 

native to Indiana. Native trees support our local flora and fauna. Additionally, these trees are 

best suited to this climate and tend to be a bit hardier than other types of nonnative trees 

because of this. I also looked at trees suited to periods of drought and dry soil. This is 

important, because according to the NRCS web soil survey, the soil in Beulah Park isn’t prone to 

flooding, ponding, and drains well. This means that trees that like excessive moisture wouldn’t 

thrive here. Additionally, trees that have a high sensitivity to drought probably wouldn’t be a 

good fit either. Since the soil drains efficiently, when it rains, the water moves relatively quickly 

through the soil profile. In periods of drought, like during Indiana summers, what little rain falls 

wouldn’t stay for long in the soil. This could create issues for trees that thrive off a high water 

content. 

  In addition to soil needs, I also assessed each tree based on its ornamental value. 

Since this is a park, it is important to consider the aesthetics of the tree. Large trees can create 

a lot of shade, as well as an interesting canopy. Trees that have varied fall colors or other 

unique attributes, like spring flowers, would be interesting in a park, as they create variety. I 

compared the trees I considered for recommendations with the current number in the park, as 

variety in tree species can create a more interesting space. The aesthetics of a park are just as 

important as the management. A park with no variety might be easy to maintain, but it lacks 

visual engagement and interest with parkgoers. 

 In addition to trees that would be well suited to the park, I also identified trees that 

should probably be avoided. This attribute was important to include, as some trees aren’t well 
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suited for some areas of a park. For example, sweetgum trees drop small seed balls that can 

hurt if stepped on or can be thrown if mown over. Those trees need extra attention to ensure 

that those seed balls are managed effectively. It would be easier for these trees to not be 

planted in a park, rather than work around them. While there are currently sweetgum trees in 

the park, I would not advocate that they be cut down. Rather, they should just be managed and 

upkept to ensure parkgoers safety.  

 In addition to these recommendations, I also included a spreadsheet of all the data I 

collected. This was also given as a document on a USB drive, but I thought a hard copy was 

important to include for two reasons. One, technology can fail, so having a backup is always 

beneficial. Two, the data I collected can stay with the interpretations and maps, which will 

make for easier reference in the future. I also included the entirety of the NRCS web soil survey 

in an appendix. This can be utilized as a future reference tool for park managers, if they want to 

have a more in depth look at the soil in the park.  

 I think this toolkit and map will have an impact on park management in my city. 

While it isn’t flashy, it is an in-depth and thought-out resource that can be used now but built 

upon in the future. This map can be adapted and changed as time goes on to better meet the 

needs of the park managers. Additionally, this software can be utilized in other ways, not just 

for tree mapping. The city could expand this concept to water lines or even to other parks. This 

map and toolkit would be particularly useful as a reference when creating new nature trails or 

parks. This concept could also be utilized when planting new trees around town. This project 

will help better track and maintain the trees in Beulah Park, which creates a better experience 
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for everyone. While Beulah Park is already beautiful, and an enjoyable place to be, I hope this 

map will help make it easier to keep it that way.  

Thesis  

Please click this link to access the creative project. If the link doesn’t work, please follow this 

URL: https://ballstate-my.sharepoint.com/:u:/g/personal/dlward4_bsu_edu/EXhoTlj5ReJLv-

eOJzPA_wgBMpwD9elQJMWbV3EYUMEv3Q?e=8XJTmg 
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