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Urban Forest Benefits 

• Lowers air temperatures 

• Reduces air pollution 

• Captures and stores

 carbon 

• Reduces energy

 consumption 

• Captures stormwater

 runoff 

• Improves human and

 community health 
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NYC’s Street Trees 

2006 Street Tree Census counted: 

• 592,130 (19% increase since 1996) 

• At least 150 species 
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Street Trees Planted 
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Life on the Streets 
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The average life of a downtown  

street tree is 13 years. 

Life on the Streets 

Skiera, B. and G. Moll. 1992. The sad state of city trees. 

 American Forests. March/April. 

Study based on a survey of urban forest

 managers in twenty U.S. cities. 
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Existing Studies 

Aggregated from Roman (2006) 
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Our Project 

• Funded by the National Urban 

and Community Forestry 

Advisory Council and the TREE 
Fund 

• Phase I: Analyzed broad trends 

in 45,094 trees planted between 

1999 and 2003 using contract 

inspection data 

• Phase II: Resurveyed 14,667 

trees over two summers, 

collecting 40+ categories of 

additional data 

• Facilitate replication of study in 
other cities by creating Site 

Assessment Tools document 
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Phase I results 

• N ~ 45,000 trees planted 1999- 2003 

• Includes missing trees (where no tree was found at all) 

• More trees were missing than dead at two year inspection 

• 91.3% two year survival rate  (8.7% mortality) 

89.7�
6.1�
4.2�

Staten Is 6,323 trees planted

94.0�
2.8�
3.2�

Queens 17,298 trees planted

88.4�
6.7�
4.9�

Manhattan 4,409 trees planted

91.9�
3.8�
4.3�

Brooklyn 10,946 trees planted

86.4�
5.5�
8.1�

Bronx 6,118 trees planted

91.3�
4.2�
4.5�

Citywide 45,094 trees planted

20 40 60 80

Tree survival and loss by borough

Alive Dead Missing
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Phase I results 

• Land use matters! 

• Highest survival rates in residential areas 

• Lowest rates near vacant land, transportation/ utility areas and open

 space 

• Surprisingly high survival in industrial and manufacturing zoned areas 

11 Vacant Land 1,609 trees planted 86.2�

07 Transportation & Utility 738 trees planted 87.3�

09 Open Space 1,989 trees planted 87.7�

04 Mixed Residential & Commercial 3,596 trees planted 88.2�

10 Parking 657 trees planted 88.6�

05 Commercial & Office 2,577 trees planted 88.9�

03 Multi� family Elevator 3,199 trees planted 89.1�

08 Public Facilities and Institutions 3,058 trees planted 89.2�

06 Industrial & Manufacturing 840 trees planted 90.1�

02 Multi� family Walk�up 5,992 trees planted 90.5�

01 One & Two Family 20,517 trees planted 94.0�

20 40 60 80

Citywide tree survival by landuse
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Existing Studies 
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Phase II: sampling plan 

The sampling plan was 

developed after consulting 
Sun and Bassuk (1991).  

A 14,000-tree sample – 

stratified by time in-ground 

and land use – selected 
randomly from the original 

data set.  

Prior to pulling the sample 

for Phase II, dead, 
missing, and replaced 

trees were removed from 
the data set and the 

maximum number of  trees 

per category was 
calculated. 
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Phase II: map creation 

All 14,000 

trees were 
added to a 

Map Book 
series using a 

grid that 

displayed 
roughly 

1:10,000 for 
8.5 x 11” 

prints.  
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Phase II: field materials 

• Road maps 

• Palm handheld device 

using Pendragon 
Forms for data 

collection 

• Maps and lists 

• Screwdriver to measure 

soil compaction 

• Caliper to measure 

DBH 
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Biological Factors 

• Species 

• Size 

• Condition 

Phase II: data collection 
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Biological Factors 

• Soil Compaction 

• Soil Erosion 

• Tree Damage 

Phase II: data collection 
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Physical  Factors 

• Growing space 

• Street width and slope 

• Sidewalk width 

• Building height 

• Building type 

• Land use 

Phase II: data collection 
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Social Factors 

• Garbage and graffiti present 

• Building security 

• Vacancy 

Phase II: data collection 
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Social Factors 

• Evidence of tree care 

• Neighboring yard characteristics 

• Murals 

Phase II: data collection 
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Social Factors 

Phase II: data collection 

• Presence and type of fence 

• Visibility 
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23 
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Phase II: data collection 
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X2 value:  217.10 

df: 4 

p< 0.001 

Phase II: results 

• 20% of surveyed trees were missing,

 only 6% were standing dead 

• Original assumption was that missing

 trees likely had been vandalized and

 standing dead trees died from
 biological causes 
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Are missing trees important? 

• Tested key variables for significant differences between dead
 and missing trees  (N. Falxa-Raymond) 

• Trash in the tree pit is more common with dead trees than missing

 trees 

• Missing trees are more likely to be on a road with a median

 present, or on sidewalks <5 feet wide 

• Trees more likely to be missing than standing dead when planted

 in a lawn strip 

• Missing trees are not statistically linked to the following: 

• Street slope 

• Presence of on-street parking 

• Sidewalk condition 

• Traffic volume 

• Number of years since planting 

Missing trees are not clearly different from dead trees, 

and does not indicate mortality due to vandalism 
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Phase II: results 
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• Land use matters! Reinforces our results from Phase I data 

• Low density residential areas had highest street tree survival rates 

• Industrial, open space and vacant land uses had the lowest survival rates  

Phase II results:  

land use 

X2 value:  455.43 

df: 4 

p< 0.001 
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Phase II results:  

biological factors 

X2 value:  178.61 

df: 18 

p< 0.001 
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Phase II results:  

biological factors 

X2 value:  24.19 

df: 1 

p< 0.001 
• Compacted soil significantly contributes to lower street

 tree survival 

• Unexpected lower survival of trees without signs of animal

 scat nearby or in the tree pit 

X2 value: 98.81 

df: 1 

p< 0.001 
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Phase II results:  

sociability/stewardship 

• Both the presence of seating and the presence of a front

 yard significantly contribute to street tree success in New
 York City 

X2 value:  236.39 

df: 1 

p< 0.001 

X2 value: 28.44 

df: 1 

p< 0.001 
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Phase II results:  

sociability/stewardship 

• Presence of window box planters or a garden were

 associated with lower mortality 

• Street tree survival was higher at garden sites that

 were well maintained  

X2 value:  4.4 

df: 1 

p = 0.036 

X2 value: 210.59 

df: 1 

p< 0.001 

72.3� 21.0� 6.7�N 8,499 trees planted

84.3� 11.9� 3.8�Y 3,873 trees planted

76.1� 18.2� 5.8�Citywide 12,372 trees planted

20 40 60 80 100

Tree survival and loss by presence of a garden

Alive Missing Dead

79.1� 16.3� 4.6�Poor 196 trees planted

84.7� 11.6� 3.7�Good 3,781 trees planted

84.4� 11.9� 3.7�Citywide 3,977 trees planted

20 40 60 80 100

Tree survival and loss by garden care

Alive Missing Dead
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Signs of stewardship include: 

• presence of signage on or around the tree 

• plantings in street tree pits 

• mulch placed in pit 

• evidence of weeding 

Phase II results:  

sociability/stewardship 

X2 value:  412.36 

df: 4 

p< 0.001 
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80.4� 13.6� 6.0�No guard 10,991 trees planted

93.1� 2.7�4.2�Guard present 1,204 trees planted

81.7� 12.5� 5.8�All trees 12,195 trees planted

20 40 60 80 100

Survival rate by presence of perimeter tree guard

Alive Missing Dead

• Trees in lawn pits had highest survival rates 

• Street tree survival was higher when a perimeter tree

 guard was present 

X2 value:  116.42 

df: 1 

p < 0.001 

X2 value: 58.43 

df: 2 

p< 0.001 

Phase II results: 

physical neighborhood factors 

67.3� 24.9� 7.8�Continuous 590 trees planted

72.9� 20.0� 7.0�Sidewalk 8,113 trees planted

78.1� 18.0� 3.8�Lawn 4,540 trees planted

74.5� 19.6� 6.0�All types 13,243 trees planted

20 40 60 80 100

Survival rate by pit type

Alive Missing Dead
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• Trees located in road medians have

 significantly lower survival rates 

• Street tree mortality rates increase with higher 

 traffic volumes 

X2 value:  262.78 

df: 1 

p < 0.001 

76.1� 18.2� 5.8�Not on median 12,372 trees planted

53.1� 38.2� 8.6�Median 1,033 trees planted

74.3� 19.7� 6.0�All trees 13,405 trees planted

20 40 60 80 100

Survival rate by whether or not the tree is located in a median

Alive Missing Dead

60.3� 30.0� 9.7�Heavy 1,336 trees planted

68.4� 24.9� 6.7�Moderate 3,250 trees planted

78.6� 16.2� 5.2�Light 8,627 trees planted

74.3� 19.7� 6.0�Citywide 13,213 trees planted

20 40 60 80 100

Survival rate by observed traffic volume

Alive Missing Dead X2 value:  280.49 

df: 2 

p < 0.001 

Phase II results: 

physical neighborhood factors 
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Phase II results: 

physical neighborhood factors 

82.8� 11.3� 5.9�
05 to

�15 SQ FT 406 trees planted

84.3� 8.7� 7.0�
15 to

�25 SQ FT 3,636 trees planted

81.8� 11.5� 6.6�
25 to

�35 SQ FT 2,453 trees planted

82.1� 10.8� 7.1�
35 to

�45 SQ FT 324 trees planted

84.7� 7.9� 7.4�
45 to

�55 SQ FT 189 trees planted

85.7� 10.2� 4.1�55� SQ FT 49 trees planted

83.3� 9.9� 6.8�All trees 7,057 trees planted

20 40 60 80 100

Survival rate by pit size for sidewalk trees

Alive Missing Dead

• Pit size did not influence mortality rates for sidewalk trees 

• Soil volume may not become a limiting factor until the tree

 “fills in” the initial available space 

X2 value:  7.48 

df: 5 

p = 0.188 
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Bayesian analysis 

•  Analysis conducted by Jessica Sanders 

and Jason Grabosky at Rutgers University 

•  Probability based analyses that uses prior 
datasets (Phase I data), to inform and allow 

for a better analysis of the Phase II data 

•  Over 55 questions were asked of the data 

Key Results: 

•  Landuse affects survivorship of trees 

•  Tall tree guards have no effect on tree 

survival 

•  Infrastructure conflicts have a slight effect 

on survivorship 

•  Traffic volume alone was not conclusive 

but landuse is associated with traffic volume 

•  Pit type affects survivorship – trees with 
more available soil tended to have a higher 

rate of survival 

•  Presence of stakes negatively impacted 

survivorship 

•  Year planted had no effect on the overall 

survivorship of trees 
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Site Assessment Tools   

• Step-by-step guide for city

 managers and researchers on
 how to assess street tree

 planting survival 

• Detailed look at what data we

 collected and why 

• Can be downloaded from  

 NYC Parks & Recreation’s

 website 

• Used by Friends of the

 Pittsburgh Urban Forest

 summer of 2010 
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Cross-city comparisons 

Pittsburgh data courtesy of 

Friends of the Pittsburgh Urban Forest 



37 Long Term Strategic Planning 

Cross-city comparisons 

Similarities 

• Trees located on lawns had highest survival rates in both cities 

• No clear relationship found between tree pit size and tree survival in both cities 

• Soil compaction related to higher mortality rates in both cities 

• Signs of stewardship are associated with higher survival rates 

• Missing trees outnumber standing dead trees 

Differences 

• In Pittsburgh sidewalk trees had higher mortality rates than trees in continuous pits;

 in NYC trees in continuous pits had highest mortality rates 

• In Pittsburgh both heavy and light traffic areas had higher mortality rates than areas
 with moderate levels of traffic; in NYC mortality rates increased with traffic 
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Next Steps 

• Analysis of data for factors affecting tree condition,

 not just survival and mortality   
    (N. Falxa-Raymond, Columbia University) 

• Identify most informative data variables and

 continue monitoring these and more recently

 planted trees in summer 2011 
    (N. Falxa-Raymond & NYC Parks & Recreation) 

• Implement findings into management practices and

 planting policy 
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Site Assessment Tools   

http://www.nyc.gov/parks/trees 


