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Executive Summary

Estimated Value of Trees in U.S. Urban Parks

•	 Structural	value	=	$300	billion
•	 Air	temperature	reduction	=	unknown,	but	likely	in	the	billions	of	dollars	per	year
•	 Air	pollution	removal	=	$500	million	per	year
•	 Reduced	ultraviolet	radiation	=	unknown,	but	likely	substantial
•	 Carbon	storage	(trees):	$1.6	billion	
•	 Annual	carbon	removal	(trees):	$50	million	per	year

Estimated Value of Trees in Parks in Chicago, Illinois

•	 Structural	value	=	$192	million

•	 Air	temperature	reduction	=	unknown

•	 Air	pollution	removal	=	$344,000	per	year

•	 Reduced	ultraviolet	radiation	=	unknown

•	 Carbon	storage	(trees):	$1.1	million	

•	 Annual	carbon	removal	(trees):	$32,800	per	year

Parks	are	significant	parts	of	the	urban	landscape	and	comprise	about	6%	of	city	and	town	areas	in	
the	conterminous	United	States.	These	urban	parks	are	estimated	to	contain	about	370	million	trees	with	a	
structural	value	of	approximately	$300	billion.	The	number	of	park	trees	varies	by	region	of	the	country,	but	
they	can	produce	significant	air	quality	effects	at	the	local	scale,	both	within	and	near	parks,	related	to	air	
temperatures,	air	pollution,	ultraviolet	radiation,	and	carbon	dioxide	(a	dominant	greenhouse	gas	related	to	
global	climate	change).	Additional	open	space	and	other	vacant	lands	in	cities,	which	may	contain	parklands,	
contribute	significant	additional	benefits.	Effects	of	parks	and	open	space	at	the	city	scale	can	vary		
significantly	depending	on	the	amount	of	parkland	and	amount	of	tree	cover	within	the	parkland.

Air Temperature Reduction

Parks	generally	have	lower	air	temperatures	than	surrounding	areas.	Temperatures	are	usually	cooler	
toward	the	center	of	a	park	than	around	its	edges.	At	night,	the	center	of	a	large	park	may	be	13°F	(7°C)	
cooler	than	surrounding	city	areas.

The	cooler	air	from	parks	often	moves	out	into	adjacent	developed	neighborhoods	and	cools	air	there.		
This	cooling	of	surrounding	areas	tends	to	increase	with	park	size	and	percentage	of	the	park	covered	by	trees.	

Most	studies	show	that	temperature	reductions	by	parks	are	greater	at	night	than	during	the	day.	On	
clear	nights	with	low	wind	speed,	park	lawn	areas	may	be	cooler	than	areas	under	trees.	Thus,	parks	that	
include	a	variety	of	site	conditions,	areas	with	trees	close	together	as	well	as	open	lawns,	will	maximize	the	
options	for	comfort	of	visitors.	

Cooler	air	temperatures	provided	by	urban	parks	can	have	significant	impacts	on	human	health.		
During	heat	wave	events,	which	can	kill	hundreds	of	people,	park	areas	may	provide	city	dwellers	with	
some	respite	from	high	air	temperatures,	particularly	in	the	evening.	During	hot,	sunny	days	tree	shade	can	
greatly	increase	human	comfort.	

Because	park	influences	on	air	temperature	extend	to	developed	areas	outside	of	parks,	local	energy	
use	for	heating	and	cooling	buildings	is	also	affected.	Although	the	net	annual	effect	of	parks	on	energy	
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costs	by	reducing	temperatures	is	difficult	to	estimate,	at	least	in	the	southern	United	States,	the	effect	will	
usually	be	a	net	annual	benefit.	Furthermore,	large	park	trees	will	reduce	winds	and	may	provide	a	benefit	
for	winter	heating	of	buildings	near	the	park.	

Although	the	overall	economic	effect	of	urban	trees	and	parks	on	air	temperature	reduction	is	not	fully	
known,	it	is	likely	on	the	order	of	billions	of	dollars	annually	at	the	national	scale	in	terms	of	improved		
environmental	quality	and	human	health.

Air Pollution Reduction

Trees	and	vegetation	in	parks	can	help	reduce	air	pollution	both	by	directly	removing	pollutants	and		
by	reducing	air	temperatures	and	building	energy	use	in	and	near	parks.	These	tree	effects	can	reduce		
pollutant	emissions	and	formation.	However,	park	vegetation	can	increase	some	pollutants	by	either		
directly	emitting	volatile	organic	compounds	that	can	contribute	to	ozone	and	carbon	monoxide	formation	
or	indirectly	by	the	emission	of	air	pollutants	through	vegetation	maintenance	practices	such	as	operation	
of	chain	saws	and	use	of	transportation	fuels.

Annual	pollution	removal	and	economic	benefits	by	U.S.	urban	park	trees	is	estimated	at	about:

•	 75,000	tons	($500	million)	or
•	 80	pounds	per	acre	of	tree	cover	($300	per	acre	of	tree	cover)

Ultraviolet Radiation Reduction

Park	trees	can	shield	people	from	ultraviolet	(UV)	radiation,	as	tree	leaves	absorb	about	95%	of	UV	
radiation.	The	reduction	in	UV	exposure	to	park	visitors	is	important	because	excess	exposure	to	UV	is	the	
cause	or	contributing	factor	for	three	types	of	skin	cancer,	and	UV	radiation	is	also	blamed	for	contributing	
to	cataracts	of	the	eye.	

	While	the	overall	economic	effect	of	reduced	UV	exposure	to	park	visitors	is	unknown,	it	is	likely		
substantial.	In	2004,	the	total	direct	cost	associated	with	the	treatment	for	the	most	common	skin	cancers,	
non-melanoma	skin	cancer,	was	$1.5	billion.	The	total	expense	for	cataract	operations	is	also	great,	
because	this	is	the	most	common	surgery	in	the	United	States.

Carbon Dioxide (Climate Change) Reduction

Trees	and	vegetation	in	parks	can	help	reduce	carbon	dioxide	(a	dominant	greenhouse	gas)	by	directly	
removing	and	storing	carbon	dioxide	and	indirectly	by	reducing	air	temperature	and	building	energy	use	in	
and	near	parks.	Park	vegetation	can	increase	carbon	dioxide	by	either	directly	emitting	carbon	dioxide	from	
the	vegetation	(e.g.,	decomposition)	or	indirectly	through	emissions	from	vegetation	maintenance	practices.	

Carbon	storage	and	annual	removal	by	urban	park	trees	and	soils	in	the	United	States	is	estimated	at	about:

•	 Carbon	storage	(trees):	75	million	tons	($1.6	billion)	
•	 Carbon	storage	(soils):	102	million	tons	of	carbon	($2.1	billion)
•	 Annual	carbon	removal	(trees):	2.4	million	tons	($50	million)

On	a	per	acre	basis,	carbon	effects	for	U.S.	parks	are	estimated	to	be:	

•	 Carbon	storage	(per	acre	of	tree	cover):	40	tons	($800)
•	 Carbon	storage	(per	acre	of	soil):	32	tons	($650)
•	 Annual	carbon	removal	(per	acre	of	tree	cover):	1.2	tons	($25)
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Recommendations and Goals for Park Management

•	 Consider	that	most	of	the	effects	of	trees	on	microclimate	and	air	quality	are	beneficial	for	park	
users	and	nearby	residents.	

•	 Park	designs	that	include	a	variety	of	land	cover—areas	of	dense	trees,	scattered	trees,	and	
lawn—are	likely	to	provide	the	greatest	opportunities	for	optimum	physical	comfort	of	visitors.	

•	 Increase	the	number	of	healthy	trees	(increases	pollution	removal	and	carbon	storage).
•	 Sustain	existing	tree	cover	(maintains	pollution	removal	levels	and	carbon	storage).
•	 Maximize	use	of	low	volatile	organic	compound	(VOC)	emitting	trees	(reduces	ozone	and	carbon	

monoxide	formation).
•	 Sustain	large,	healthy	trees	(large	trees	have	greatest	per	tree	effects	on	pollution	and	carbon	

removal).
•	 Use	long-lived	trees	(reduces	long-term	pollutant	emissions	from	planting	and	removal).
•	 Use	low	maintenance	trees	(reduces	pollutants	and	carbon	emissions	from	maintenance		

activities).
•	 Reduce	fossil	fuel	use	in	maintaining	vegetation	(reduces	pollutant	and	carbon	emissions).
•	 Plant	trees	in	energy	conserving	locations	(reduces	pollutant	emissions	from	power	plants).
•	 Plant	trees	to	shade	parked	cars	(reduces	vehicular	VOC	emissions).
•	 Supply	ample	water	to	vegetation	(enhances	pollution	removal	and	temperature	reduction).
•	 Avoid	pollutant	sensitive	species	in	heavily	polluted	areas	(increases	tree	health).
•	 Utilize	evergreen	trees	for	particulate	matter	reduction	(year-round	removal	of	particles).
•	 Where	feasible,	provide	park	recreation	areas	with	large	trees	to	give	visitors	the	option	of	being		

in	shade.	
•	 Consider	posting	for	park	visitors	up-to-date	recommendations	from	health	authorities	on		

avoiding	excessive	exposure	to	UV	radiation.	Usually	these	recommendations	include	seeking	
shade	around	midday.	

•	 Utilize	wood	from	removed	trees	for	energy	or	in	long-term	products.	(This	reduces	the	need	for	
fossil-based	energy	or	reduces	or	delays	carbon	emissions.)
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