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Urban Forests of U.S. and VA

Nowak et al. 2001. Journal of Forestry 99(3):37-42.

• 3.5% of total U.S. land area (109,000 sq. miles)
• 75% of total U.S. population (225 million people)
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Urban Forests of U.S. and VA

• 3.8 billion urban trees in U.S.
• Avg. 2.8% of state tree cover

• Avg. 14% (NJ, MA, CT, MD, DE)
• 60 million plus street trees in U.S. (Kielbaso 1990)

Nowak et al. 2001. Journal of Forestry 99(3):37-42.
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Urban Forests of U.S. and VA

• Urban area: 8% (3,424 sq. miles)
• Urban trees: 157 million
• 4.9% of state tree cover
• Street trees: 2.35 million

R. Liu, VA Dept. of Forestry, 1995

Nowak et al. 2001. Journal of Forestry 99(3):37-42.
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EAB Impacts on Urban Forests

1Kovacs et al. 2010. Ecological Economics 69:569-578.

• 10 U.S. states

• 2 CAN provinces

• 53 M native ash trees 
killed by 20071

• +38 M trees in urban
areas of 25 states 
impacted by 20191

• Cost to manage urban
ash: $9.8 B1
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EAB Impacts on Urban Forests

• Many ash trees in urban 
areas of Mid-West

• Ash are common street 
trees

• Adaptive
• Fast-growing
• Attractive
• Cheap

• SD: 36% of street trees2

• OH: 4.3 M urban ash trees3

2Ball et al. 2007. Arboriculture & Urban Forestry 33(5):350-359.
3Sydnor et al. 2007. Arboriculture & Urban Forestry 33(1):48-54.
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EAB Impacts on Urban Forests
How many ash trees in 
VA* urban areas?

• Ash density:
1.62-22.01 trees/ha

• Ash abundance:
0.51-6.97 M trees

Kovacs et al. 2010. Ecological Economics
69:569-578.
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EAB Impacts on Urban Forests

Kovacs et al. 2010. Ecological Economics
69:569-578.

How many ash trees in 
VA* urban areas?

• Ash density:
1.62-22.01 trees/ha

• Ash abundance:
0.51-6.97 M trees

How quickly will it 
spread through VA?

What will be the impact 
on VA* urban areas?

• 1 M treated/removed
• $641 M
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Unanswered Questions

How abundant are native ash species as street trees in 
Virginia?

How many street trees do Virginia localities stand to 
lose from EAB outbreak?

What will be the impact of native ash losses on 
ecosystem services provided by street trees?

How much will it cost Virginia localities to remove and 
replace these trees?

How can Virginia localities use this information to 
prepare for EAB outbreak?
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Research Methods

1

2
3

4

6

7

8

9

5

132 Major Localities Queried

Tree City USA (44)
Independent City (Not TCU) (16)
County Seat (Not TCU) (72)

Data Compiled To Date

Existing Inventory    (10)
Sample Inventory     (8)
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Research Methods
• i-Tree Streets

• Peer-reviewed, state-of-
art software developed by 
USFS and Davey Resource 
Group

• Analyzes complete or 
sample inventory data

• Statistical estimates of:
Tree abundance
Size distribution
Species composition

• Empirical modeling of:
Ecosystem services
Real estate contribution
Monetary value
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Research Methods



U
R

B
A

N
FO

R
ES

TR
Y

A
T

V
IR

G
IN

IA
TE

C
H

U
R

B
A

N
FO

R
ES

TR
Y

A
T

V
IR

G
IN

IA
TE

C
H

Research Methods



U
R

B
A

N
FO

R
ES

TR
Y

A
T

V
IR

G
IN

IA
TE

C
H

U
R

B
A

N
FO

R
ES

TR
Y

A
T

V
IR

G
IN

IA
TE

C
H

Research Methods
• All self-supporting woody 

plants within ROW:
>8’ tall
or
Single-stemmed within    
1’ of ground

• Only trees >4” DBH on 
forested segments

• Tree Attributes:
Species
DBH
Condition

• Inventories analyzed both 
with and without native  
ash trees in the datasets

Ownership
Land Use
Site Type
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Research Results to Date

1

2
3

4

6

7

8

9

5

Inventories Analyzed to Date

Abingdon (C) Martinsville (S)
Fredericksburg (S) Richmond (S)
Leesburg (C) Roanoke (S)
Lynchburg (S) Williamsburg (S)
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Municipal Street Tree Population Summary

Native Ash Present Native Ash Absent

Municipality
Population
Estimate

SE
Population
Estimate

SE # Ash % Ash

Abingdon 1,193 - 1,151 - 42 3.5

Fredericksburg 20,104 1,845 19,847 1,816 257 1.3

Leesburg 3,068 - 3,000 - 68 2.2

Lynchburg 27,086 2,353 26,801 2,343 285 1.1

Martinsville 3,420 451 3,410 451 10 0.3

Richmond 47,540 3,675 46,206 3,658 1,334 2.8

Roanoke 52,133 5,430 50,867 5,240 1,266 2.4

Williamsburg 5,991 801 5,981 801 10 0.2

Total 160,535 157,263 3,272 2.1

Research Results to Date
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Lost Ecosystem Services

Energy Conserv. Stormwater Mitig. Carbon Storage
Annual Net

Benefits

Municipality MWh $ Gallons $ lb $ $

Abingdon 7.8 818 381,718 3,778 776,746 5,825 6,574

Fredericksburg 12 1,379 454,406 4,499 705,249 5,290 49,694

Leesburg 5 12,866 3.189 M 31,577 4,831 M 36,235 6,041

Lynchburg 33.5 3,745 1.401 M 13,872 2.367 M 177,595 35,381

Martinsville 0.2 17 2,445 24 1,888 14 203

Richmond 175.3 19,658 6.976 M 69,074 11.245 M 84,343 174,280

Roanoke 328.2 64,692 4.440 M 120,353 22.531 M 116,486 288,599

Williamsburg 1.4 169 55,922 554 81,238 609 1,502

Total 103,344 243,731 426,397 562,274

Research Results to Date
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#1 Species #2 Species #3 Species

Municipality Name % Total Name % Total Name % Total

Abingdon C. florida 13.3 P. strobus 9.6 A. saccharum 7.1

Fredericksburg A. rubrum 18.9 A. saccharum 15 A. x freemanii 7.3

Leesburg C. kousa 13.9 A. rubrum 8.1 P. abies 6.4

Lynchburg A. rubrum 8.9 C. florida 6.2 x C. leylandii 4.5

Martinsville C. florida 9.5
Lagerstroemia 

spp.
7.6 A. rubrum 7.3

Richmond A. saccharum 12.4 Q. phellos 9.3
Lagerstroemia 

spp.
8.8

Roanoke A. saccharum 8.6 A. altissima 6.6 U. pumila 5.8

Williamsburg P. taeda 12
Lagerstroemia 

spp.
10.3 J. virginiana 6.3

Research Results to Date
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Research Results to Date

Total potential loss of $4.562 M in benefits and restoration

Potential Management Costs

Ash removal Ash replacement Total

Municipality # $ # $ $

Abingdon 42 42,000 42 10,500 52,500

Fredericksburg 257 257,000 257 64,250 321,250

Leesburg 68 68,000 68 17,000 85,000

Lynchburg 285 285,000 285 71,250 356,250

Martinsville 10 10,000 10 2,500 12,500

Richmond 1,334 1,334,000 1,334 333,500 1,667,500

Roanoke 1,266 1,266,000 1,266 316,500 1,582,500

Williamsburg 10 10,000 10 2,500 12,500

Total 3,272 3,272,000 3,272 818,000 4,090,000
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Research Implications & Future Work

• Native ash do not appear to be as common as street 
trees in Virginia as in the mid-western U.S.

• Despite low ash abundance, impacts in VA will still be 
considerable, particularly to remove and replace trees

• Results will be shared with localities to aid preparation 
for EAB outbreak

• Localities must better management street tree species 
composition to minimize risk from invasive pests

• More precise calculations of ash treatment, removal, 
and replacement costs are needed

• Additional Virginia street tree inventories will be 
obtained and conducted over the next two years
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On-line EAB short course on Nat. Plant Diagnostic Network
Coming Soon!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

