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Executive Summary

“With increasing development pressure and threats to certain tree species
by infectious diseases and pests, Shoreview's urban forest will have a
management strategy to ensure that this invaluable resource continues to
thrive into the future.”

Urban Forest Assessment Objectives



Urban Forest Assessment Methods

Urban Forest Assessment Results

Acer Picea Fraxinus
Quercus Pinus

Populus, Pinus Acer

Acer
Fraxinus
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Integrated Vision Statement



Urban Forest Assessment Vision Statement

Objectives

“Consider developing a long-term plan to replant trees throughout the
City, taking care to maintain the age diversity of the urban forest,” and
“consider completing a tree inventory for areas under City management,
including streets, parks, and open space, and incorporating this
information in the City’s Geographic Information System (GIS).” 
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Table 1: 

Strata Area
(sq ft)

Percent of
Sample Area

Number of Sample
Locations

TOTAL 222,780,698 100% 223
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Findings

Composition

Acer .
Picea

Fraxinus Quercus

Figure 1: 



The composition differed among each stratum (Figure 2). In the ROW plots, 92 trees
were inventoried. Acer dominated at 39.3%, with Fraxinus, Quercus, and Picea at
considerably lower percentages (9.5-11.9%). The PR and COM had much lower tree
populations with nearly 20% of all plots having no trees. More than 51% of the trees
contained within PR were Pinus and Populus species, while 53.8% of trees within
COM were Acer or Populus species. 

Figure 2: Breakdown of percent genera by stratum.  Genera representing less than 1% of the genus distribution
within a particular stratum have been aggregated to the “Other” genus class.

Diversity and Density
Shoreview's urban forest consists of 79 species with an overall Shannon Index (H)
value of 3.7. At this scale, both measures of diversity come in significantly higher
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than the national average of 53 tree species and H=2.7 (McPherson 1989). RES plots,
the city's largest stratum containing 65% of area sampled, has a Shannon Index value
of H=3.7. This is representative of high species abundance and even distribution.

Density of trees in Shoreview ranged from 17 to 28 trees per acre in each stratum with
an average of 23 trees per acre across all strata. The total number of trees estimated
was based on the area sampled for each stratum extrapolated to the entire area of
Shoreview. The total number of trees estimated for Shoreview does not include county
areas and highway right-of-way.

Table 2: Tree density by strata.
Trees measured Density 

(trees/acre)
Estimated total

trees
COM 52 19 11,664
PR 49 27 12,238
RES 2,450 17 58,842
ROW 84 28 18,902
TOTAL 2,635 23 101,646

Common Species
While Fraxinus species abundance and density is the current primary concern, it is
also important to note other species of significant abundance with consideration to the
vulnerability they pose. The Acer genus, which compromises one-fifth of the total
sample tree population, is vulnerable to Nectria canker, Anthracnose, or Verticillium
wilt, each a prolific fungal disease among many more that exist (Maple 2007).  ROW,
COM, and RES stratum have high relative abundances of Acer species, with ROW
boulevard trees leading at 39.3%.  It is important to strive for an even distribution of
diversity of trees in urban areas in order to be better prepared for an outbreak of a pest
or disease.  Just as oak or elm trees were affected in the past, a continuously changing
environment will bring about other stressors that may affect different species.

Ash Population 
The Fraxinus genus was present in numbers well within the constraints of the “30, 20,
10” base guideline for tree diversity. As explained in the recommendations for
Shoreview, this rule states that the tree population should contain no more than 30%
from one family, 20% from one genus, and 10% from one species. Upon completion
of the inventory, we found less than 10% Fraxinus among all strata and no more than
16.3% within. Despite these encouraging numbers, they are still significantly higher
than the 5% estimate provided by the Minnesota Department of Natural Resources
(MDNR), a discrepancy likely attributable to sampling technique and scale
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(Minnesota 2007). Maps providing Fraxinus locations and concentrations are
provided to guide Emerald Ash Borer management plan development (Appendix B). 

Figure 3:  Percent distribution of Fraxinus, by stratum.

Figure 4: Size distribution of ash trees by DBH size class.  Size can be thought of as a rough proxy for
age of the ash trees present. 
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Recommendations and Conclusions

Recommendation 1: Promote and Maintain High Species Diversity

“30, 20, 10” Rule

Rosaceae
Crataegus C. monogyna

Spatial Diversity

Genetic Diversity

Tilia americana



Replacement or Planting Plan

Acer
.

http://www.caddetails.com/spotlight/nov06/CU-Soil.pdf

http://www.hort.cornell.edu/uhi/outreach/recurbtree/pdfs/04sitelist.pdf

(http://www.arborday.org/Trees/video/howtoplant.cfm)

http://www.extension.umn.edu/info-u/environment/BD566.html

http://www.treesaregood.com/treecare/tree_planting.aspx

Recommendation 2: Maintain a Long-term Inventory



http://www.hort.cornell.edu/commfor/inventory/download.html

http://www.ufore.org/about/index.html.

Recommendation 3: Develop an Emerald Ash Borer Management Plan

Fraxinus

Emerald Ash Borer Risk to Shoreview 

Fraxinus
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A Need for a Management Plan 

Fraxinus

Fraxinus
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Example Management Scenarios for Shoreview 
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1. Remove and replace 100% of ash trees. 
Fraxinus

Fraxinus

Fraxinus

Fraxinus

2. Treat 100% of Fraxinus trees. Fraxinus

Fraxinus

3. Treat all Fraxinus less than 15", treat 50% and remove and replace 50% of
Fraxinus between 15-24", and remove and replace 100% of Fraxinus trees
greater than 24". 

Fraxinus
Fraxinus Fraxinus

Fraxinus



Considerations for EAB Management
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Table 3: 

Scenario
First year

cost Total cost
Duration
(years)

% of
Fraxinus

remaining City cost Private cost

Conclusion

Fraxinus
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APPENDIX A: 
Map of Shoreview forest assessment strata and sample locations.



APPENDIX B: 

Fraxinus density per acre for sample locations in all strata.  No clear spatial trend in Fraxinus
concentration is apparent within the city of Shoreview. 



APPENDIX C: 

Percent genera by strata. 

Abies 
Acer
Alnus 
Betula 
Catalpa 
Celtis 
Elaeagnus 
Fraxinus 
Ginkgo 
Gleditsia 
Juglans 
Juniperus 
Malus 
Morus 
Picea
Pinus 
Populus 
Prunus 
Pseudotsuga 
Pyrus 
Quercus 
Rhamnus 
Robinia 
Salix 
Sorbus 
Syringa 
Thuja

Tilia 
Ulmus 

Total Sampled 52 49 2450 84 2635 

Shoreview Total 
(estimated) 11648 12250 169050 18900 211848 



Recommended tree species list by site condition.

Common 
Name

Scientific
name

Max. 
height

Sun
tolerance

Soil 
condition Type Native Notes

Amelanchier 
spp.
Tilia 
americana 
Ulmus 
americana 

Thuja 
occidentalis 

Pinus nigra 

Abies
balsamea 

Quercus 
bicolor 

Robinia 
pseudoacacia 

May be invasive in wild.

Picea mariana 

Salix nigra 

Staphylia 
trifolia 

Quercus 
macrocarpa 

Catalpa 
speciosa 
Prunus 
virginiana 



Common 
name

Scientific
name

Max. 
Height

Sun
tolerance

Soil 
condition Type Native Notes

Populus 
deltoides 

Malus spp. 

Tsuga 
canadensis

Cercis
canadensis

Ginkgo biloba 
Betula 
populifolia 

Alnus viridis 

Celtis
occidentalis 

Crataegus spp. 

Gleditsia 
tricanthos 
Carpinus 
caroliniana 

Syringa 
reticulata 

Syringa vulgaris

Platanus x 
hispanica 



Common 
name

Scientific
name

Max. 
Height

Sun
tolerance

Soil 
Condition Type Native Notes

Aesculus
glabra 
Cornus 
alternifolia 

Styphnolobium 
japonicum 

Salix 
amygdaloides 
Quercus 
palustris 

Pinus rigida 

Juniperus 
virginiana 

Malus spp

Pinus resinosa 

Betula nigra 

Elaeagnus 
angustifolia 

Can be 
invasive, outcompeting native 
species in wild areas. 

Pinus 
sylvestris

Amelanchier 
alnifolia 

Carya ovata 

Alnus incana 



Common 
name

Scientific
name

Max. 
Height

Sun
tolerance

Soil 
condition Type Native Notes

Plantanus 
occidentalis 

Larix laricina 

Appears 
evergreen—will lose leaves in 
autumn. 

Salix alba 

Quercus alba 

Pinus strobus 

Populus alba 

Picea glauca 

Hamamelis 
spp.

Betula 
alleghaniensis 

Sources 
Tough trees and shrubs for 

tough sites.
Landscape plants for 

sandy soils.



APPENDIX E:



APPENDIX F: 
EAB cost calculator input data. 



APPENDIX G 
EAB management plan scenarios. 



APPENDIX H: 
EAB scenario cost projections. 



APPENDIX I: 
Cost table for Emerald Ash Borer mitigation scenarios. 



APPENDIX J: 

List of species found in survey, tree counts are estimates of total within the Shoreview sample area. 

Family Genus Species 
latin Trees Genus Trees latin common name Trees

Aceraceae 48135 Acer 48135 

Acer ginnala amur maple 5589 
Acer negundo boxelder 11267 
Acer nigrum black maple 90 

Acer platanoides Norway maple 3606 
Acer rubrum red maple 3786 

Acer saccharinum silver maple 19470 
Acer saccharum sugar maple 3966 

Acer spp. Acer spp. 361 

Betulaceae 13160 

Alnus 90 Alnus spp. Alnus spp. 90 

Betula 13070 

Betula alleghaniensis yellow birch 1082 
Betula nigra river birch 4056 

Betula papyrifera paper birch 6039 
Betula pendula European white birch 1893 

Bignoniaceae 901 Catalpa 901 Catalpa speciosa northern catalpa 901 

Cupressaceae 14422 Juniperus 3065 Juniperus virginiana eastern redcedar 3065 
Thuja 11358 Thuja occidentalis northern white-cedar 11358 

Elaeagnaceae 180 Elaeagnus 180 Elaeagnus angustifolia Russian olive 180 

Fabaceae 6760 Gleditsia 2524 Gleditsia triacanthos honey-locust 2524 
Robinia 4237 Robinia pseudoacacia black locust 4237 

Fagaceae 19470 Quercus 19470 

Quercus alba white oak 4868 
Quercus ellipsoidalis northern pin oak 3786 
Quercus macrocarpa bur oak 3245 

Quercus prinus chestnut oak 270 
Quercus rubra northern red oak 5949 
Quercus spp. oak 270 

Quercus velutina black oak 1082 
Ginkgoaceae 90 Ginkgo 90 Ginkgo biloba ginkgo 90 

Juglandaceae 811 Juglans 811 
Juglans cinerea butternut 180 
Juglans nigra black walnut 541 
Juglans spp. walnut 90 

Moraceae 3425 Morus 3425 Morus nigra black mulberry 1532 
Morus spp. mulberry 1893 

Oleaceae 24157 Fraxinus 22535 

Fraxinus americana white ash 811 
Fraxinus nigra black ash 721 

Fraxinus pennsylvanica green ash 20912 
Fraxinus spp. ash spp. 90 

Syringa 1623 Syringa reticulata Japanese tree lilac 1623 

Pinaceae 46602 

Abies 1262 Abies balsamea balsam fir 1262 

Picea 28845 

Picea abies Norway spruce 5048 
Picea glauca white spruce 9555 

Picea mariana black spruce 3966 
Picea pungens Colorado spruce 9465 

Picea spp. spruce 811 

Pinus 16225 

Pinus banksiana jack pine 180 
Pinus nigra Austrian pine 90 

Pinus ponderosa ponderosa pine 2794 
Pinus resinosa red pine 6310 
Pinus strobus white pine 3966 

Pinus sylvestris Scots pine 2884 
Pseudotsuga 270 Pseudotsuga menziesii douglas-fir 270 

Rhamnaceae 992 Rhamnus 992 Rhamnus cathartica European buckthorn 992 

Rosaceae 23436 

Malus 12079 Malus spp. crabapple 12079 

Prunus 10096 

Prunus americana American plum 631 
Prunus pennsylvanica pin cherry 1352 

Prunus serotina black cherry 3065 
Prunus spp. Prunus spp. 4777 

Prunus virginiana choke cherry 270 
Pyrus 180 Pyrus spp. pear 180 

Sorbus 1082 Sorbus americana American mountain-ash 451 
Sorbus aucuparia European mountain-ash 631 

Salicaceae 18118 

Populus 12169 

Populus deltoides eastern cottonwood 8744 
Populus nigra lombardy poplar 361 
Populus spp. aspen 90 

Populus tremuloides quaking aspen 2975 

Salix 5949 
Salis spp. willow 541 

Salix babylonica weeping willow 270 
Salix nigra black willow 5138 

Tiliaceae 5408 Tilia 5408 
Tilia americana American basswood 901 

Tilia cordata little-leaf linden 1893 
Tilia spp. basswood spp. 2614 

Ulmaceae 11177 

Celtis 180 Celtis occidentalis hackberry 180 

Ulmus 10997 

Ulmus americana American elm 2344 
Ulmus pumila  Siberian elm 5859 
Ulmus rubra slippery elm 1803 

Ulmus thomasii rock elm 992 


