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Lake Calhoun, Chain of Lakes, Minneapolis, MN 
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Overview: Correlation of Tree Canopy Loss and Water Quality 
 
•Potential Value of Trees 
•Challenges Realizing Potential Value 

•Canopy Loss 
•Lack of Species Diversity 
•Changes in Hydrology 

•Building Resiliency in Our Urban Tree Canopy 
•Correlation of Canopy Loss and Water Quality 

•Lake Calhoun 
•How Resiliency in Urban Tree Canopy can Positively Impact Water Quality 
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There are many benefits of trees to stormwater management.  The big three are:  
• Interception 
• Infiltration 
• Evapotranspiration 
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The benefits of LARGE trees and stormwater are  
well documented, but the average lifespan for  
downtown urban street trees is 13 years  
from Skiera, B.; Moll, G. (1992) The Sad State of City Trees. Am. Forests. March/April, 61-64. 
 
 

The potential of large trees is never realized. 

Im
ag

e
 fr

o
m

 P
o

rt
la

n
d

O
re

go
n

.g
o

v 

So
u

rc
e:

 A
d

ap
te

d
 f

ro
m

 M
cP

h
er

so
n

 e
t 

al
 2

00
6

 

St
o

rm
w

at
er

 in
te

rc
ep

ti
o

n
 p

er
 y

ea
r 

(g
al

) 

5,000 gallons = 668 cubic feet = 19 cubic meters 

Annual Stormwater Interception by  
Hackberries versus Age of Tree 

Age of Tree 

5,000 gallon tank 
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Investment vs. Returns for Healthy Urban Trees.  Why planting a tree correctly matters. 
•Net cost of 13-year tree: $3,094 
•Net benefit of a 50 year tree: $25,427 
 
•1,000,000 trees planted incorrectly = $3,094,000,000 net loss 

i-Tree Inputs 
 
Costs 
•Pruning 
•Pests and Diseases 
•Infrastructure Repair 
•Irrigation 
•Cleanup 
•Liability and Legal 
•Administration  
•Bioretention Maintenance 
 

Benefits 
•Energy Savings 
•CO2 Storage 
•Air Quality 
•Stormwater 
•Aesthetic/Other 
•Stormwater Bioretion 
•Stormwater Utility Fee Credit 
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In the Late 1800s, American Elm made up 90% of the boulevard trees in Minneapolis 
• 1963: First Dutch Elm Disease Detected in Trees 
• 1977: 31,000 Elm Trees Removed 
• 1978: 20,000 Elm Trees Removed 
• 2004: 10,000 Elm Trees Removed 
• 2005-2015: 2,700 Elm Trees Removed, on average 
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Since 1977, a total of 
63,700 Elm trees have been  
removed in the boulevards 
of Minneapolis 
 
In addition, almost 300,000 
elm trees have been 
removed from the entire 
City, with an average DBH 
of >30 inches. 
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Emerald Ash Borer and anticipated impacts on water quality 
 
•i-Tree report shows that 21% of all Minneapolis canopy is made up of ash trees 
•Over 200,000 public and private ash trees  
•40,000 of which are on public property 
•Stopped planting ash in 2006 
•2014 Canopy Removal and Replacement Plan has been developed 
•The City of Minneapolis has approved a tax levy for the work required in the anticipated $9 million dollar 
project (Star Tribune, December 2013) 
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Elm Canopy Loss 

Potential Ash  
Canopy Loss 
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Canopy loss is coupled with the ongoing challenge for urban species diversity 
•The current mix of urban tree canopy shows that 54.5% of the City is made up of 3 genera of deciduous trees:  Ulmus, 

Fraxinus, and Acer. 

Distribution of Tree Canopy Species in Minneapolis (%) 
Minneapolis Municipal Tree Resource, 2005,  McPherson et. al. 
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Now we have a loss of canopy and lack of species diversity, coupled with broad, long-term hydrologic 
changes 
•The average annual rainfall for Minneapolis is 32.16 inches.   
•In 2014, between January and June, Minneapolis has already received 27.26 inches of rain.   
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How do we begin to build resiliency into our urban tree 
canopy so that the potential of trees can be realized? 
 

Overview of Yearly Growth: 
2010-2013: 4’ taller, 5.4’ wider  
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Build resiliency by rebuilding the soil so that the potential for trees and soils to work together for 
comprehensive stormwater treatment is possible. 

Typical Urban Soil Profile Typical Loam Soil Profile 
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Build resiliency by providing rootable soil volume to build resilience in the landscape. 
•1 square unit of projected canopy needs 2 cubic units of rootable soil 
•The big 3 of stormwater management by trees: interception, infiltration, evapotranspiration 
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Build resiliency by increasing species diversity in an urban setting and prevent re-repeating the past.  
This can be achieved by:  
 
•providing rootable soil volume  
•choosing the right species for the right site and soil conditions 
•provide proper planting  
•directing stormwater to these trees 
•proper maintenance  
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Exploring the Correlation of Tree Canopy Loss with Decrease in Water Clarity 
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Minneapolis is 58.4 square miles (37,376 acres), 6% of which is water.   
This equates to 3.504 square miles (2,242 acres) of water. 
 

h
tt

p
:/

/w
w

w
.h

o
m

es
m

sp
re

al
es

ta
te

b
lo

g.
co

m
/2

01
2

/0
9

/c
h

ai
n

-o
f-

la
ke

s-
p

ar
t-

o
f-

th
e

-5
0-

m
ile

-m
in

n
ea

p
o

lis
-g

ra
n

d
-r

o
u

n
d

s-
n

at
io

n
al

-s
ce

n
ic

-b
yw

ay
.h

tm
l 



Relationship of Tree Species Diversity and Water Quality 
 
 
 

Focus on data from Lake Calhoun, the largest, deepest lake in the Chain of Lakes system - 
At 87 feet deep, 401 Acres 
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CV 

Using water clarity as a proxy for water quality 
 
Water transparency is a quick and easy measurement that tells a lot about a lake's water quality 
• It indicates the amount of light penetration into a lake.  
• It provides an indirect measure of the amount of suspended material in the water, which in many cases is an indication 

of the amount of algae in the water. 
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A study completed by Mississippi Headwaters Board and Bemidji University (Krysel, Charles, et al, 
2003) found that: 
 
• In Minnesota, if lakes experienced a one-meter change in water clarity, the expected property price changes for these 

lakes are in the tens of thousands to millions of dollars. 
• Homebuyers are influenced by water clarity when making purchases and are willing to pay more for a better 

environment 
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There is a correlation to loss of tree canopy and water clarity 
 
Following the removal of Elm trees (during the late 1980s and early 1990s), there was a marked 
decrease in water clarity depth in the Chain of Lakes, yet building development remained constant 
throughout the contributing sub-watershed around Lake Calhoun. 
 

Lake Calhoun Lake Clarity Depth Over Time 
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A Remedial Action Plan was created to restore water quality in chain of lakes IN ADDITION to tree 
removal and replacement cost… 
 
In 1990 citizens and interested groups formed the Minneapolis Chain of Lakes Clean Water Partnership (CWP) and started 
one of the largest urban lake restoration projects in the United States. CWP established nutrient reduction goals for each 

of the lakes in the chain, then set out to accomplish these goals through $12.4 million of rehabilitation actions.   
 

Image Credit 2 
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Building resiliency in how we plant and manage trees allows for the potential of trees to be realized.   
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Contact Information: 
 

peter@tkdg.net 
www.tkdg.net 
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