
Boston College University Libraries 

 

Codebook for The Boston College Tree Inventory Data Archive 

Principal Investigators: 

Colleen Hitchcock, Boston College Biology Department  

Deirdre Manning, Boston College Director of Sustainability and Energy  

Kevin Keegan, College of Arts and Sciences‘10 

 
 Data archive project initiated by Colleen Hitchcock and completed in partnership with the Boston 

College University Libraries. Data actively collected from 2008 through 2010.  

 

Abstract  

 From 2008 - 2010 Boston College began a comprehensive inventory of all trees contained within 
its three campuses: Newton, Chestnut Hill, and Brighton.  This project has made use of Geographic 
Information System (GIS) technology and the standard analog tools of forestry.  Campus trees are an 
invaluable resource for ecology students at Boston College.  This project is an example of the use of 
campus assets to create an outdoor campus laboratory for the acquisition of field skills. This student-
collected project currently is comprised of an inventory of 5,133 individual trees representing 98 species 
on the Brighton and Chestnut Hill campuses.  Initiated with the primary objective of calculating BC’s 
carbon footprint, the project goals were expanded to facilitate investigations in plant demography and 
diversity in advanced ecology electives.  

 The goal of the project was for students to identify the locations of the trees, genus, species, 
physical descriptions (such as height, diameter, health factors) and possible conflict or risk factors over a 
period of time. In the original data, variables to the right of the comments field were never available, 
but were added as columns to be filled in upon further research in future seasons. Two mobile devices 
were used to collect the data. The original data is organized into two folders containing shapefiles: 
GPS535, containing the inventory of 4,037 trees; and GPS600, containing the inventory of 1,096 trees.    

  An additional folder with shapefiles, Trees_Merged, was created by Boston College Graduate 
Statistical Student Ekin Ustun under the direction of ITS, Research Services. Trees_Merged combined the 
tree inventory from both devices to create one file. Some data cleanup was also implemented under the 
direction of Kevin Keegan.  
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1. Overview 

  In the summer of 2008, Boston College began a comprehensive inventory of all trees contained 
within its three campuses: Newton, Chestnut Hill, and Brighton.  This project has made use of GIS 
technology and the standard analog tools of forestry. This student-driven project was begun under the 
stewardship of the Office of Sustainability and at the end of 2009 stewardship was transferred to 
Colleen Hitchcock in the Biology Department.  While the data collected represents the work of many 
students at the heart of the project was Kevin Keegan (A&S’10) who spent many countless hours 
measuring campus trees.    

 Campus trees are an invaluable resource for ecology students at Boston College. At present a 
total of 5,133 individual trees representing 98 species on the Brighton and Chestnut Hill campuses have 
been inventoried.  The data includes information regarding the location, dimensions, health and 
taxonomic name for individual trees. Initiated with the primary objective of calculating BC’s carbon 
footprint, the project goals were expanded to facilitate investigations in plant demography and diversity 
in advanced biology electives.  

What information was gathered? 

The primary objectives were to identify the individual and collect basic physical data on the specimen in 
order to estimate the volume, health and potential hazards of an individual tree. 

Species:  When feasible this information was gathered to the species level.  In some cases only the 
genus could be determined. Some records contain only species level codes and the genus code is zero. A 
small number of records have no name designation (coding) at all. 

 

Diameter at Breast Height (DBH):  DBH - Diameter of the stem at breast height in inches.  This is a 
standard forestry measurement of 1.4 m above the ground. Determined using measuring tape designed 
to measure diameters.  If there were multiple stems (greater than 1 inch) their individual diameters 
were added together.  DBH is used in correlation with other measurements as an estimation of wood 
volume of a tree.  Additionally, because DBH growth is constant and non-reversible, it can be used 
towards an estimation of a tree’s age. 

Wood Volume: Height (HEIGHT), average height to crown (HTCROWN), average crown spread 
(AVGCROWNSP), stems at breast height (STEMS) were collectively used together with DBH to estimate a 
tree’s wood volume. 

HEIGHT - Height of the tree in feet.  It is determined using a clinometer and a measuring tape. 

HTCROWN - Height to crown from the ground in feet.  Determined using clinometer and measuring 
tape, or at times only measuring tape was needed.  One to two measurements were taken 
depending on the irregularity of the shape of the crown bottom.  If two were taken the value of 
HTCROWN is an average. 
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AVGCROWNSP - Average crown spread.  Two measurements using measuring tape were taken 
perpendicular to each other.  AVGCROWNSP is the average of the two in feet. 

STEMS - Number of stems greater than or equal to 1 inch in diameter that the tree had at breast 
height (1.4 m) 

Health:  A tree is determined to be in either “poor”, “fair”, or “good” health according to specific 
criteria. 0, 1, 2, 3 refer to undetermined, good, fair and poor health condition, respectively. 

Conflict:  Is this tree leaning on power lines?  Is there a cable bolted to this tree?  Generally, is there a 
foreign object within or without the tree which is or will be causing harm to it?  0, 1, 2 refer to 
undetermined, yes, and no respectively. 
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2. Research Methodology 

 A satellite image base map was acquired from the MassGIS website.  MassGIS is the 
Commonwealth’s Office of Geographic and Environmental Information, within the Massachusetts 
Executive Office of Energy and Environmental Affairs.  MassGIS is in charge of the collection, storage and 
dissemination of geographic data; consequently they have mapped and spatially referenced the entire 
state.    

 For every tree, a point of data was created and placed on the map.  Once a point was placed on 
the map, it acquired the spatial coordinates of the location at which it was placed.  The use of GPS 
guided placement of points was tested and ultimately discarded as an option as the error was too great 
and greater precision was obtained through coordinate use of satellite imagery and on the ground 
landmarks.  

 

What tools were used? 

20th Century arborist tools: ruler, circumference tape, long distance tape measure, utility belt and 
tangent height measures. 

Hardware: PDA’s and Desktops.  Each inventory team was equipped with one PDA that contained the 
necessary software to record tree data.  Once data collection was finished for the day, the data was 
uploaded to a desktop which was used to store the data and to further manipulate it.  

Software:  the ArcGIS 9.3, ESRI software,   (build 1770) suite of applications that includes ArcMap and 
ArcPad.  ArcMap is an application that enables the manipulation and creation of GIS data.  ArcPad is the 
same, but stripped down so that it can operate smoothly on a PDA. 
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3. Genus and Species Codes 

 
ID GENUS 
0.00000 Unknown 
1.00000 Acer 
2.00000 Pinus 
3.00000 Amelanchier 
4.00000 Betula 
5.00000 Cercis 
6.00000 Chionanthus 
7.00000 Cornus 
8.00000 Ulmus 
9.00000 Taxus 
10.00000 Juniperus 
11.00000 Thuja 
12.00000 Picea 
13.00000 Magnolia 
14.00000 Larix 
15.00000 Zelkova 
16.00000 Platanus 
17.00000 Syringa 
18.00000 Fraxinus 
19.00000 Aesculus 
20.00000 Phellodendron 
21.00000 Celtis 
22.00000 Tilia 
23.00000 Quercus 
24.00000 Fagus 
25.00000 Prunus 
26.00000 Malus 
27.00000 Pyrus 
28.00000 Crataegus 
29.00000 Carpinus 
30.00000 Ostrya 
31.00000 Ginkgo 
32.00000 Liquidambar 
33.00000 Nyssa 
34.00000 Gleditsia 
35.00000 Juglans 
36.00000 Carya 
37.00000 Koelreuteria 
38.00000 Ailanthus 
39.00000 Cotinus 
40.00000 Liriodendron 
41.00000 Tsuga 
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42.00000 Larix 
43.00000 Morus 
44.00000 Catalpa 
45.00000 Abies 
46.00000 Sassafrass 
47.00000 Robinia 
48.00000 Rhamnus 
49.00000 Pseudotsuga 
50.00000 Iliex 
51.00000 Chamaecyparis 
52.00000 Oxydendrum 
53.00000 Frangula 
54.00000 Metasequoia 
55.00000 Sequoiadendron 
57.00000 Rhus 
56.00000 Hamamelis 
58.00000 Styphnolobium 
59.00000 Stewartia 
60.00000 Salix 
61.00000 Alnus 
62.00000 Cladrastis 
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ID Species 
0.00000 Unknown 
1.00000 Pinus nigra 
2.00000 Pinus strobus 
3.00000 Pinus thunbergii Pine 
4.00000 Amelanchier laevis 
5.00000 Betula nigra 
6.00000 Betula platyphylla 
7.00000 Cercis Canadensis 
8.00000 Chionanthus retusus 
9.00000 Cornus kousa 
11.00000 Betula papyrifera 
12.00000 Betula populifolia 
13.00000 Betula lenta 
14.00000 Ulmus Americana 
15.00000 Taxus Canadensis 
16.00000 Juniperus virginiana 
17.00000 Thuja occidentalis 
18.00000 Picea pungens 
20.00000 Larix decidua 
21.00000 Picea abies 
22.00000 Zelkova serrate 
23.00000 Acer rubrum 
25.00000 Acer pseudoplatanus 
26.00000 Acer platanoides 
27.00000 Acer saccharinum 
28.00000 Acer saccharum 
29.00000 Acer palmatum 
30.00000 Acer campestre 
31.00000 Acer ginnala 
32.00000 Acer tataricum 
33.00000 Syringa reticulate 
34.00000 Fraxinus pennsylvanica 
35.00000 Fraxinus Americana 
36.00000 Aesculus hippocastanum 
37.00000 Phellodendron amurense 
38.00000 Ulmus crassifolia 
39.00000 Celtis occidentalis 
40.00000 Platanus occidentalis 
41.00000 Tilia cordata 
42.00000 Tilia Americana 
43.00000 Tilia tomentosa 
44.00000 Quercus rubra 
45.00000 Quercus palustris 
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46.00000 Quercus coccinea 
47.00000 Quercus macrocarpa 
48.00000 Quercus robur 
49.00000 Quercus phellos 
50.00000 Fagus grandifolia 
51.00000 Fagus sylvatica 
53.00000 Prunus cerasifera 
55.00000 Pyrus calleryana 
57.00000 Carpinus betulus 
58.00000 Ostrya virginiana 
59.00000 Corylus colurna 
60.00000 Ginkgo biloba 
61.00000 Liquidambar styraciflua 
62.00000 Liriodendron tulipifera 
63.00000 Populus nigra 
64.00000 Nyssa sylvatica 
66.00000 Gleditsia triacanthos 
67.00000 Japanese Sophora 
68.00000 Kentucky Coffeetree 
69.00000 Amur Maackia 
70.00000 Juglans nigra 
71.00000 Carya illinoinensis 
72.00000 Koelreuteria paniculata 
73.00000 Ailanthus altissima 
74.00000 Quercus alba 
75.00000 Tsuga Canadensis 
76.00000 Tsuga caroliniana 
77.00000 Larix laricina 
78.00000 Larix decidua 
79.00000 Morus rubra 
80.00000 Morus alba 
82.00000 Chamaecyparis thyoides 
84.00000 Catalpa speciosa 
85.00000 Abies balsamea 
86.00000 Sassafras albidum 
87.00000 Cornus florida 
88.00000 Picea mariana 
89.00000 Pinus rigida 
90.00000 Pinus resinosa 
91.00000 Ulmus rubra 
92.00000 Picea glauca 
93.00000 Prunus serotina 
94.00000 Robinia pseudoacacia 
95.00000 Ulmus procera 
96.00000 Cercidiphyllum japonicum 
97.00000 Acer negundo 
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98.00000 Rhamnus cathartica 
99.00000 Salix babylonica 
100.00000 Quercus bicolor 
102.00000 Carya ovate 
103.00000 Picea rubens 
104.00000 Pseudotsuga menziesii 
105.00000 Ilex opaca 
106.00000 Quercus velutina 
107.00000 Carya glabra 
108.00000 Acer griseum 
121.00000 Sequoiadendron giganteum 
122.00000 Metasequoia glyptostroboides 
135.00000 Prunus pensylvanica 
138.00000 Kalopanax septemlobus 
139.00000 Cladastris kentukea 
141.00000 Juniperus communis 
142.00000 Thuja plicata 
143.00000 Chamaecyparis pisifera 
145.00000 Frangula alnus 
146.00000 Carya cordiformis 
147.00000 Juglans cinerea 
151.00000 Cedrus atlantica 
152.00000 Oxydendrum arboretum 
153.00000 Acer pensylvanicum 
155.00000 Styphnolobium japonicum 
156.00000 Stewartia pseudocamellia 
157.00000 Pyrus communis 
158.00000 Cornus alternifolia 
159.00000 Larix kaempferi 
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4. Boston College Tree Survey Health Guidelines and Codes 

Good:    Less than 10% dead branches 
 Normal foliage (healthy leaves and no extensive pruning back) 
 No open cavities/wounds on the trunk 
 No conks/mushrooms 
 
Fair:      10-30% dead branches 
 Thinning/reduced foliage 
 Some wounds/cavities but not severe 
 No conks/mushrooms 
 
Poor:     Greater than 30% dead branches 
 Sparse foliage 
 Large or sever wounds/cavities 
 Conks/mushrooms 
 
Additional Notes to students in the field:      
 

• If a tree does not fit clearly into one of these categories use your best judgment. 
• If a tree has only one wound, it could still be in good condition.  If the wound is small and looks 

like it could heal over, the tree could still be good.  If the wound shows inner wood and does not 
look like it can heal, it would be a fair tree or possibly poor.  If the tree has several small wounds 
from poor pruning jobs on minor branches, the tree could still be good. 

• Mushrooms do not automatically denote a poor tree, but they are always a sign of some sort of 
decay and poor health.  Some mushrooms are worse than others.  If the tree otherwise looks 
healthy and has mushrooms, it can be noted in “fair” condition.  If mushrooms are growing in 
surrounding mulch, but not off of the roots, the tree could still be good. 
 

Health:  3=poor   
  2=fair 
  1=good 
  0=undetermined 
Conflict: 1=yes 
  2=no 
  0=undetermined 
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5. Tree Measurements 

DBH: Diameter of the stem at breast height in inches.  This is a standard forestry measurement of 1.4 m 
above the ground. Determined using measuring tape designed to measure diameters.  If there were 
multiple stems (greater than or equal to 1 inch) their individual diameters were added together. 
 
STEMS: Number of stems greater than or equal to 1 inch in diameter that the tree had at breast height 
(1.4 m) 
 
HEIGHT: Height of the tree in feet.  Determined using a clinometer and measuring tape. 
 
HTCROWN - Height to crown from the ground in feet.  Determined using clinometer and measuring 
tape, or at times only measuring tape was needed.  One to two measurements were taken depending 
on the irregularity of the shape of the crown bottom.  If two were taken the value of HTCROWN is an 
average. 
 
AVGCROWNSP - Average crown spread.  Two measurements using measuring tape were taken 
perpendicular to each other.  AVGCROWNSP is the average of the two in feet. 
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6. Tree Merged data files 

Graduate Statistical Assistant, Ekin Ustun, created a combined file for ease of use call Tree_Merged  
shapefile. The follow cleanup was applied to the data.   
 
Tree_Merged shapfiles include the names of species that were missing from the original data files.  The 
two files, GPS600 and GPS535, were merged to create the Trees_Merged shapefiles.  
 
In the original data, variables to the right of the comments were never available, but were added there 
as columns to be filled in a further research. Two of these variables were the same but called differently 
due to typo in trees_600.shp so they were deleted in order not to create confusion with <NULL> after 
merging.  

 

7. Publications 

Article 
Boston College Magazine. Fall 2010. Close-up. Green Acres .  Thomas Cooper. 
http://bcm.bc.edu/issues/fall_2010/linden_lane/close-up.html 

Juried Student Work 
Boston College tree inventory.  http://hdl.handle.net/2345/2361 

First place winner of the 2010 Geographic Information Systems (GIS) Mapping Contest at Boston 
College. 
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