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Lessons From Sandy



Assessing the Urban Forest

• Characteristics
• Values/benefits



37% of urban land in NJ is covered in 
tree canopy

• 152,000,000 
trees in urban 

areas
• 43%  of entire 

state with 
canopy cover





124 Fatalities in Sandy. 
26 were tree related-8 during cleanup.  The rest were 
caused by falling/fallen trees or tree limbs.  Most of 
these occurred in vehicles.







What Factors Contribute to Tree 
Failure?

• When you 
evaluate trees for 
likelihood of 
failure, what do 
you consider?

•• Tree SpeciesTree Species
•• Tree Defects & ConditionsTree Defects & Conditions
•• Response GrowthResponse Growth
•• Site ConditionsSite Conditions
•• LoadsLoads





Tree Species Failure Profiles 

• What types of failures occurred with various tree 
species?

• Failure Resistant Species?    



Failure Profile

• Oaks
• Maples
• Ash
• Pear
• Conifers
• Honeylocust
• Beech



Species Falure
 

Profiles



Failure Resistant Species

• London Plane/Sycamore
• Beech 
• Honeylocust



Pine and Spruce were listed most 
often for soil/root failures





Silver maple and other shallow rooted 
trees and species on wet sites were 

prone to soil and root failures



Branch/Codom
 

Failures 
• Pear
• Maple 
• Elm
• Ash was not cited



Trees  with large crowns and limited soil 
volumes were prone to soil failures



Trees with extensive defects failed



Many of the defects were hidden



The domino effect was quite 
common



Loads created by high winds was the
biggest factor contributing to tree failure

Non-defective trees fail at wind gusts>50mph





Sandy Summary

• Tree losses from Sandy are likely less than 1% 
of the canopy population although  losses are 
considerably higher in localized areas.

• Failures of healthy, large trees that had no 
predisposing defects or conditions  occurred.

• Trees with significant defects and growing in 
wet soil or limited soil volume were more 
likely to fail.



Salt Spray 
Foliage Desiccation



Salt Water Intrusion

• Osmotic effects of salt 
on plants

• Long Term Effect of 
Sodium that is left 
behind

• Sodium an be toxic to 
plants and soil 
microorganisms.



Salt Water Intrusion
 London Plane and Sweetgum

 
were severely damaged





a) aggregated soil

b) soil crusts over after aggregates 
break down

runoff

infiltration

Aggregate breakdown reduces infiltration and promote runoff

Soil Aggregation 
breakdown

High levels of sodium causes loss of soil aggregation leading to
reduced water infiltration, soil crusting and compaction.
Plant Root Growth is impeded.





Treatment of Sodic
 

Soils

• Leach salts from soil with water-
• Soil wetting agents
• Apply gypsum/lime to displace sodium



Air tools

• Three tools are marketed to the 
arboriculture industry

• Compared for user ergonomics
• and speed of excavation
• Air spade, Air Pick and Air Knife



Mulching



Pests of Stressed Trees

• Borers
• Bark Beetles
• Canker Diseases



What to do now after Hurricane 
Sandy

 -Inspections
• Root Plate Heaving
• Leaning Stems
• Broken Hanging 

Branches
• Cracks







Where co-doms
 failed the other 

lead frequently  
within five years



Before
 

After

RENOVATIO
 N







Risk is the Likelihood of a tree failure or conflict
 occurring and impacting a target and the 

severity of associated consequences. 

Likelihood



Risk Methodology

• Matrix-based, qualitative 
methodology from the 
Best Management 
Practices: Tree Risk 
Assessment

• Developed by tree risk 
assessment experts 
and risk scientists in 
accordance with 
International Standards 
Organization (ISO) 
standards



Likelihood of Failure

The chance of a tree or tree part failure occurring.

• Imminent
• Probable
• Possible
• Improbable Site factors

Likelihood of failure

is primarily 
determined by:

Load
Response growth

Defects & conditions

4040



Pro

Likelihood of Impact

The chance of a tree failure impacting a 
target during the specified time frame.

Likelihood of impact
Occupancy rates

is primarily 
determined by

• high
• medium
• low
• very low

Protection factors

2727

Direction of fall

Proximity to Tree



Likelihood Matrix Introduction

• Determines the likelihood of failure & impact
• Determines the likelihood that a tree or tree part will 

fail and impact the target of concern
• First step toward determining the risk rating

7171



Consequences of Failure Review

Consequences are based on the value of the 
damage and the amount of harm or disruption 

to the target.

• severe
• significant
• minor
• negligible

Tree or tree part sizeConsequences of 
failure

are affected by
Protection factors

Distance of tree or 
tree part fall

Target value

7171



Risk Rating Matrix Introduction

• Determine risk rating by combining ratings from 
likelihood matrix with consequences of failure.

• Risk ratings communicate the level of risk for 
tree or tree part failure.

7171



Likelihood of Failure-Possible
Likelihood of Impact-Med
Consequences-Extreme
Risk: Low



Tree Risk Categorization

Risk
 

Likelihood + Consequence

Likelihood of Failure &
Likelihood of Impacting Target

Pecan Risk Assessment: Low: this means that the tree 
is not likely to fail during normal weather conditions but  
could fail under severe events. If it fails, the tree may or 
may not strike people or the house with approximately 
equal likelihood. If it does strike a target, the 
consequences would be severe.



Thank YouThank You
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