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Climate Considerations 

¨  Increased number and strength of extreme weather 
events including: 
¤ Heat Waves 
¤ Drought 
¤ Heavy downpours 
¤  Floods 
¤ Hurricanes 
¤ Winter Storms 
¤  Some uncertainty around other storm events (tornadoes, hail, 

thunderstorm and wind events) 
¤ Generally warming temperatures 



Credit: 2018 Northeast: In Impacts, Risks, 
and Adaptation in the United States: Fourth 
National Climate Assessment   



Source: USGCRP (2009) Global Climate Change Impacts in the United States 



Soucre:  2014 Climate Change impacts in the United States: Third National 
Climate Assessment   
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Types of Storm Damage 

¨  Wind Throw 
¨  Crown Twist 
¨  Stem Failure 
¨  Root Failure 
¨  Branch Failure 
¨  Flooded Root Systems 
¨  Salt Water inundation 



Credit: David V. Bloniarz 



Credit: David V. Bloniarz 







Credt: Alexander Sherman 



Credit: Ryan Armburst, Kansas Forest Service, Bugwood.org 



Why do trees fail during a storm? 

¨  Weakened limbs from rubbing, prior storm damage, 
poor pruning 

¨  Decay at branch collar 
¨  Included bark 
¨  Under-developed root systems due to limited space 
¨  Root decay 
¨  Root loss due to construction activity 
¨  Inundated roots systems 



June 2011: EF3 Tornado Springfield, MA 
October 2011: Early Snow Storm Springfield, MA 
October 2012: Hurricane Sandy New York, NY 

Case Studies 



Credit: David V. Bloniarz 



Tornado 06/01/2011 

Species Number of Trees Removed 

Acer	platanoides	 148	

Acer	saccharum	 85	

Quercus	rubra	 64	

Tilia	cordata	 60	

Acer	rubrum	 48	

Quercus	palustris	 41	

Quercus	coccinea	 34	

Acer	saccharinum	 22	

Tilia	americana	 18	

Quercus	alba/	Ailanathus	altissima	 14	(ea.)	



Credit: David V. Bloniarz 



Nor’easter 10/29/2011 

Species Number of Trees Removed 

Acer	platanoides	 34	

Pyrus	calleryana	 21	

Celtis	occidentalis	 20	

Quercus	palustris	 17	

Tilia	cordata	 15	

Acer	saccharum	 12	

Acer	rubrum	 11	

Quercus	rubra	 10	

Malus	spp.		 5	

Acer	saccharinum	 5	



Credit: U.S. Coast Guard Petty Officer 2nd Class Rob Simpson.  Photo in the public domain. 



Salt Water Inundation Observations 

¨  Acer platanoides 
¨  Acer rubrum 
¨  Gleditsia triacanthos 
¨  Ilex spp. 
¨  Juniperus spp. 
¨  Picea pungens 
¨  Prunus ‘Kwanzan’ 
¨  Zelkova seratta 

¨  Acer palmatum 
¨  Liriodendron tulipifera 
¨  Magnolia spp. (mixed) 
¨  Pinus spp. (mixed) 
¨  Platanus X acerifolia 
¨  Thuja spp. (Arborvitae) 

Good Performers High Mortality 

Source: NY State Urban Forestry Council, Flood Damage after Hurricane Sandy: Lessons and 
Surprises 



Species Selection 



“Sherman’s Scale of Storm Resilience” 

Use This! 

Use This? 

Don’t Use This! 



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Source: MA DCR, Greening the Gateway Cities Tree Guide 
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Source: MA DCR, Greening the Gateway Cities Tree Guide 



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Pinus	strobus	
Eastern	White	Pine		

Size:	80’	x	40’	
	
Fall	Color:	Evergreen		
	
Site	Conditions:	Full	sun	or	partial	
shade;	prefers	moist,	well-drained	
soil;	intolerant	of	pollution		
 
Growth	Rate:	Moderate	to	fast	
	
Cultural	Notes:	Susceptible	to	pest	
and	disease	problems,	does	poorly	
in	high	pH	soils	
	
Native	Region:	Chicago	area,	
Illinois,	North	America	
	
	

Source: New England Wildflower Society   



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Size:	50’	x	35’		
	
Flower:	showy	white	flower	
	
Site	Conditions:	Full	sun;	moist,	well-
drained	soil		
 
Growth	Rate:	Moderate		
	
Cultural	Notes:	Invasive	qualities,	
fruit	produces	unpleasant	smell		
	
Native	Region:	China	and	Vietnam		
	
	

Pyrus	calleryana	
Callery	Pear		

Source: UConn Plant Database 



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Size:	50’	x	50’		
	
Form:	graceful	broad-rounded	crown	
of	weeping	branches	
	
Site	Conditions:	Full	sun	or	partial	
shade;	thrives	in	moist	soils	
 
Growth	Rate:	Fast		
	
Cultural	Notes:	Not	generally	used	in	
residential	landscapes,	susceptible	to	
breakage;	does	well	by	rivers	and	
streams			
	
Native	Region:	Northern	China		
	
	

Salix	babylonica	
Weeping	Willow		

Source: Virginia Tech Dendrology  



Source: MA DCR, Greening the Gateway Cities Tree Guide 



Takeaways 

¨ Plan the forest for the climate of the future 

¨ Don’t be afraid to experiment (and fail) 

¨ Young tree structural pruning is essential 

¨  Take the time to observe and record 
(mentally and physically)  




