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TREE RECOVERY FROM

Ice Storm Injury
Ice storms are part of nature, particularly in northeastern North America. 

The combination of air and surface temperatures, precipitation, and 
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infrequently at any given location. Across the region however, 

damaging ice is formed in fragmented 

areas every year. Occasionally as in 

December 2013 and January 1998, a 

closely-spaced series of ice storms 

severely damaged large rural and urban 

areas in Ontario and adjacent provinces 

and states. 
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lives through damage to buildings and 
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and energy. By necessity, governments 
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damage. With major storm events, 

aerial and ground surveys assess the 
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or along stretch of roadway or utility corridors. After the immediate 
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recovery? Some of the lessons learned from the tracking of individual 

trees in rural forests since the northeastern ice storm of 1998 (Shortle 

and others 2014) are summarized in this article.

>('63$*385(.$&2,&$'""5(%$'9#($,$&*)#$%0,3$'4$)*35&#%$&'$2'5(%$

*3+5"#%$,$",%",+#$'4$"2,3:#%$&2,&$,/#"&%$&(##%$4'($.#,(%$&'$

decades to come. The force of accumulated ice aggravated 

by wind (Fig. 1) can exceed the strength of the stem and 

branch system in tree crowns (Kraemer 

and Nyland 2010). Breakage and tree 
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strength limits may be due to inherent 
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extreme conditions, any size of branch 
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to breakage. Under less extreme loading, 

branches or stems may bend and 
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by the ground without breaking. Crown 

architecture contributes greatly to the 
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Less obvious than broken branches but still a consequence 

'4$7(#,?%$*%$&2#$%5++#3$7-'"?,:#$'4$0'&#3&*,-$6,&#($J'6$4(')$

air bubbles or emboli introduced into the water-conducting 
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quickly die from desiccation following introduction of air 
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infection discolors, usually becoming darker than healthy 
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Crown breakage and wounding contribute to tree infection 
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Fig. 4. Patterns of growth suppression and recovery in trees 

injured in the 1998 regional storm. Increment cores (bark to the 

right) were collected after the 2000 growing season and the 

onset of the 1998 growing season is marked (arrows). PHOTO 

CREDIT: Kenneth R. Dudzik, USDA Forest Service, Durham, New 

Hampshire, USA
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of injury and in wood formed after injury resists the loss of healthy 
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boundaries and individual trees vary in the availability of metabolic 

resources for defense at the time of injury and during recovery. 

Systematic dissection of storm-injured trees show that 

discoloration and decay moves slowly from broken branches and 
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infections introduced by earlier wounds of the lower stem or woody 

root system. Infections can be released by mechanical breaching 
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maintain those boundaries, or increased aeration of infected and 

adjacent wood. 

Following crown breakage, the key to long-term survival and 

restoration of growth rates is the building of a new crown to 
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defects in rural forests or as a source of unsightly and weak branch 

,&&,"2)#3&%$ *3$ 5(7,3$ &(##%<$ U'6#9#(;$ &2#$ ,7*-*&.$ &'$ (#*&#(,&*9#-.$

%0('5&$ ,3+$ 75*-+$ ,$ 3#6$ "('63$ *%$ 453+,)#3&,-$ 4'($ &(##$ %5(9*9,-<$

Frequently, the character of high-value veteran trees is the result of 
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Initial surveys of severity and extent of ice storms document the 
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Fig. 1. Ice deposition and tree injury are a natural part of northeastern forests
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Fig. 2. Wound-initiated discoloration in paper birch about three years 
after storm injury CLASSIFIED:  
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Up and Down Lifting Solutions 

Fig. 3. Tree recovery depends on rebuilding tree crowns. Three years after storm injury 
for examples of paper birch, sugar maple, and white ash (left to right).


