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Introduction 
Des Moines serves not only as Iowa’s capital; it is also the most populated city with 206,668 people 

according to the 2012 census estimate.  Located along the Des Moines and Raccoon Rivers, the city 

was first incorporated as Fort Des Moines, and later as Des Moines in 1857, receiving its name from 

the Des Moines River.1  Providing beauty as well as tremendous economic and health benefits, the 

Des Moines urban canopy blankets this proud community.  An elaborate connection of sky walks 

link the downtown, while spacious parks and seemingly endless bike trails weave neighborhoods 

together. Throughout the business and residential districts an estimated 50,000 street trees quietly 

provide not only shade and cooling, but an immense amount of environmental benefits such as the 

reduction of rainwater overloading storm water systems. 

The urban forests in Iowa are an extremely beneficial and important part of our daily life.  Unlike 

most states, the rural areas of Iowa actually support a smaller forest canopy per acre than the urban 

centers such as Des Moines.  It is estimated that the coverage of forest canopy in Iowa state-wide is 

currently 7.8%, while Des Moines as a city contains a tree canopy of 26-27%.  However, the canopy 

of Des Moines has been declining according to reports which show there was 30% canopy in 1950.2,3  

 A major goal for the Des Moines community should be to protect and preserve the existing urban 

canopy and make plans to replace trees lost to development, disease and old age. The result will be 

a healthier and expanded urban canopy. To channel these efforts, planning is essential, but before 

this Urban Forest Master Plan (UFMP) becomes a final working document, the completion of a tree 

inventory is an absolute requirement.   A comprehensive tree inventory will provide specific 

information about the number, type, size, age, health, and location of each tree as well as potential 

locations for new plantings.  The inventory will then serve as a critical tool for purposeful planning, 

allowing for decision making based on collected data.   

A future final UFMP, supported by the tree inventory, will serve as a precursor to conversations, and 

a catalyst to action, providing a single vision for the community of Des Moines as it attempts to 

improve the urban canopy.  Decisions on investments of time and energy, ranging from a single tree 

planted by a home owner on private property, to thousands of public trees planted and maintained 

by city staff, will be focused on the same shared goals.  Volunteer and community organizations 

along with schools and businesses will be able to combine efforts to help protect, preserve and even 

expand the urban canopy and ensure it will continue to thrive for future generations.  
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Why Des Moines Needs an 

Urban Forest Master Plan 
Cities across the United States and even here in Iowa have recognized the reasons for an Urban 
Forest Master Plan (UFMP) to guide long term planning of human resources, equipment and 
budget, while combining resources from a variety of agencies and organizations toward a common 
goal. 
 

Reason #1: Baseline metrics and clear goals will crystallize planning and outcomes. 
Before the creation of an UFMP begins, a comprehensive tree inventory will have to be 
completed in order to provide information essential to the writing of the plan.  The data 
gathered will assess the current size, characteristics, and condition of Des Moines’ urban canopy 
in order to establish goals and benchmarks, including planting and management strategies. For 
example, the plan could establish a timeline for the maintenance of trees or provide a schedule 
for planting specific types of trees in predetermined locations.  

 
Reason #2: Current and future environmental challenges will require action. 
Water and air quality, potential devastation from emerging tree pests, and complex 
environmental issues continue to challenge our region. Trees provide substantial environmental 
benefits helping conservation including reduced energy use, decreased carbon dioxide levels, 
improved air and water quality, and reduced stormwater runoff and erosion.  

 
Reason #3: Economic and Health benefits will impact the entire community. 
Each tree in the urban canopy will add economic benefit not only from energy savings, but also 
from greater patronage in retail districts, and increased value of private and commercial 
property.  The preserved canopy will also provide health benefits including mental and physical 
well-being and increased neighborhood safety and cohesiveness. 

   
Reason #4: A coordinated vision will lead to positive change in the urban canopy. 
Protecting and maintaining Des Moines’ urban canopy involves a wide range of public and 
private stakeholders.  Organizations include city departments, environmental agencies, public 
utilities and public schools, while the private sector may involve non-profits, developers, 
business owners, and city residents. A master planning initiative creates a coordinated and 
singular vision for Des Moines’ urban canopy while providing an opportunity to unite 
stakeholders focused on common objectives. The UFMP will increase efficiency through 
coordinated efforts with urban canopy partners, saving both time and money, while 
demonstrating cooperative visioning and planning.  

 
Reason #5: Advocacy and increased civic participation will ensure long-term survival of the 
urban canopy. 
A key element in developing, initiating, and updating Des Moines’ UFMP is the creation of highly 
visible and accessible education for our community, fostering the commitment of current 
citizens and future generations to become stewards of our urban canopy.1 
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 Planting Seeds at a 2012 Workshop 

“Tree Des Moines, a local citizen advocacy group, wished to continue to promote their efforts to 
protect and enhance the urban tree canopy to a larger audience in the Greater Des Moines region. 
In association with representatives of RDG Planning & Design, Inc., they proceeded to plan for a 
half-day Community Forestry Workshop to achieve the following goals: 

• Begin coalition building in support of an urban forest master plan 

• Discover perceptions of the plan’s potentials and challenges 

• Gain input on implementation strategies to leverage opportunities and overcome obstacles 

• Identify initial action steps and funding opportunities to achieve the plan  

• Understand the possible role(s) of the plan in the Greater Des Moines region 

The planning culminated in a Community Forestry Workshop at the Botanical Center in Des Moines 
on October 25, 2012. There were more than 90 people in attendance over the course of the event, 
including presenters. Keynote presentations were made by Jill Johnson of the U.S. Forest Service, 
Dan Lambe of the Arbor Day Foundation, and Josh Behounek of the Davey Resource Group. In 
addition to these presenters, local panelists Tammie Krausman (Director of the Resource 
Enhancement and Protection program at the Iowa Department of Natural Resources) and Todd 
Ashby (Director of the Metropolitan Planning Organization [MPO]) joined Moderator Mollie Cooney 
of KCCI-TV for a panel discussion to begin the event. Following is a list of key messages gleaned from 
the Workshop Report.”2 

Des Moines needs to plan and budget NOW for several important items. 

 

1. INVENTORY FUNDING - First, Des Moines needs to conduct its first ever computerized tree 
inventory.  This management tool is essential not only for regular management of the urban 
forest, but also as a tool to make plans for Emerald Ash Borer, the loss of hundreds (perhaps 
thousands) of mature oaks, and other serious tree problems. The documentation in an 
inventory will provide essential management and planning information such as species, size, 
condition, recommended maintenance and a host of other data that is required for the city 
to utilize in protecting and enhancing the urban forest. Many other parts of the UFMP will 
gain traction once the inventory is published, including new and enhanced opportunities to 
engage the Foundation community in building up the urban forest. 
 

2. MAINTENANCE FUNDING – Workshop participants recognized that mature trees provide 
exponentially greater benefits to people and the environment and, therefore, should have 
priority budget considerations. The city has a good stock of mature trees (defined here as 
being over 18” in trunk diameter and 40-120 years old. We continue to lose mature trees to 
straight-line winds, storm damage, power line clearance, development, insects and diseases, 
so it is imperative that we invest today to keep our mature trees longer in order to maximize 
our returns on this 40 -120+ year old investment. 
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3. EDUCATION FUNDING – Workshop participants were very clear about their desire to see 
more education at all levels, including to “neighborhoods, schools, planning and 
development groups, elected and city officials, and tree organizations” Public education 
about all aspects of the urban forest is both desirable and necessary. Workshop participants 
felt strongly about communicating to the public concerning tree health, tree care, contractor 
qualifications, meeting the threats posed by Emerald Ash Borer and other destructive pests, 
and the many benefits of trees such as natural stormwater management, calmer traffic, 
increased property values that directly affect city budgets, lower crime, savings on energy 
bills, quality of air, quality of life that attracts economic development and many others. The 
city is encouraged to maximize public engagement by raising a sense of ownership and 
responsibility for trees.  Community outreach requires an investment of time and money to 
promote the health, safety and economic benefits of trees. 
 

4. DESIGN A COMPREHENSIVE FUNDRAISING PROGRAM to enable all urban forestry activities, 
including inventory, planning and design, inspection and enforcement, cyclical tree 
maintenance, planting, and community education.  
 
 

Public/private partnerships should be explored to expand city budget, and a connection needs to be 
drawn concerning the important role trees play in stormwater management. Additional support 
from the city will be necessary so that funding partners are encouraged to get on board. 
 

5. CONSIDER WHETHER DES MOINES SHOULD BE PART OF A METRO-WIDE EFFORT TO 
CREATE AN URBAN FOREST MASTER PLAN (UFMP), up to and including taking a leadership 
role in the process. 

• It appears workshop participants see an UFMP as doing more than protecting the urban 
canopy of the greater metro area.  

• They see the UFMP as a tool for regional collaboration, as a way to engage the public 
directly in community-building and natural resources protection.  

• They see the UFMP as a means for public education and building tree resources and 
advocacy throughout the metro.   

• Ultimately, they see a successful UFMP as a key piece of the overall high quality of life 
mix metro area residents continue to both expect - and personally work to ensure - in 
Greater Des Moines. 
 

With workshop attendance so strong from the neighboring communities, and with an expressed 

desire to see something positive happen on a broader scale, Des Moines should consider both 

leading and participating in a collaborative process with these communities. Trees know no 

boundaries, and what affects the trees in Des Moines is also true in surrounding communities, so 

there is merit to making plans on a regional basis. 
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History: If a Tree Could Talk…. 

It seems there is nothing more ancient and even wise on this earth than a tree.  Trees may spark a 
memory, symbolize life, show evidence of past weather and climate through time, and have been 
silent witnesses to a community’s past.  Trees could be considered one of us in way, a productive 
‘citizen’, being involved in one way or another in the history of our community. Des Moines is no 
stranger to our longest living citizens, the trees.  Some tree out there has a sentimental memory to 
someone and can be a trigger to family history.  It is anticipated that this Prelude to an UFMP will 
illustrate the vast benefits that our ‘natural’ citizens can truly provide, thus enabling the ‘human’ 
citizens to sustain our precious urban forest canopy through preservation, maintenance, and 
planting.  

 The Ground We Walk On 

 
Des Moines has come a long way geologically 
speaking, starting with our land’s prehistoric 
forests where cypress, magnolia, cinnamon, 
fig and palm flourished in Iowa, then the rise 
and receding of sea level, to our present day 
prairie and plain lands.1 At least 3000 years 
ago, humans occupied villages such as the 
Raccoon River Village, the Des Moines River 
Village and the Bird’s Run Village at the 
crossing areas of the Des Moines and the 
Raccoon rivers. The lands were hunted and 
harvested for vegetation in the rich fertile 
floodplains, the rivers were fished from the 
flowing waters, pottery was crafted from the 
dirt, and goods were traded for other goods 
from the settlers. Sound familiar? It should - it 
may remind one of a modern day farmer’s 
market.  
 
 
The government established Fort Des Moines 
in the vicinity of present day Principal Park 
baseball stadium and the Des Moines area 
became open for business to new settlers.   

 
 
 
 

Location of Fort Des Moines No. 2, Downtown Des Moines, 
Iowa US, Bill Whittaker of English Wikipedia 2009 
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Soon after the Army left and with 
the flood of 1851, residential 
developments and industry took 
root.  By the 1900s the railway 
brought in factories, coal mining 
and warehouses that covered 
much of the downtown area. 

 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
Drawing of Des Moines from Capitol Hill 1857, State Historical Society 

 
Later, people moved further from the downtown, abandoning some of those same warehouses and 
factories, and expanding the footprint of the city.   The 1930s brought the rerouting of the Raccoon 
River to its current channel from what once entered the Des Moines River just south of the Martin 
Luther King Parkway changing the topography of Des Moines as we know it today. 
 

Des Moines River at Fort Des Moines in 1851, Source: History of Iowa 
From the Earliest Times to the Beginning of the Twentieth Century 
Volume 1.djvu, Benjamin F. Gue, 1903  
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Des Moines Looking East, F.J. Bandholtz 1907  

 
In the 1990s, the downtown area was revived and downtown once again sprouted offices, 
residences and new businesses.3   
 

 
East Village Locust Street  

 

Humans have been living in the area of Des Moines for thousands of years, while trees have been 
around for millions more and will continue to be around long after we have left our historical mark.  
It is our responsibility to remain in a good faith relationship to our ‘natural’ citizens and appreciate 
their vital contribution to our urban community. 
 

 Tree Stories 

For centuries, tree citizens have been making the human citizens feel at home and bringing notice 
to the city of Des Moines. Early settlers may have established their communities based on the 
location of trees. City streets were actually named in honor of trees. For instance, Grand Avenue 
took its name from the rich canopy the elms provided, covering the street with a grand tunnel of 
green. People depended on trees as a source of fuel, building materials, and protection from the 
ever changing Iowa weather. Trees are landmarks in our community and should stand tall as 
contributors to what has made Des Moines the city we love and cherish.  
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May 1973, Gov. Ray dedicates the Jefferson 
Nature Trail, Beth Anne Runkel at bottom,  

Governor Robert Ray, Marian Huck and Carolyn 
Lombard (neighbors to the trail) at top.   

 

If trees could really talk, what would they say about us?  The oak, hickory, maple, basswood, ash, 
walnut, cottonwood, and the remaining elm, may have words that are similar to those spoken by 
some of our current and past Des Moinians.   

“My tree memory is not from just one tree but from wooded 
areas near my home. My parents believed in letting us explore 
our environment and there were two wooded areas I know quite 
well. One was called the ‘yum yum trail’; it was full of mulberry 
trees and trails made from the neighborhood explorers over the 
years. We rode our bikes and horses through it, and cut through 
it on the way home from school on hot days to cool off and get a 
drink from bubbling springs. We built forts and spent most of 
our summers ‘hiding out’ from the view of adults.  But my 
respect for trees came from my late grandfather, Sylvan T. 
Runkel, or Pops as we called him. He took us on many nature 
walks and talked of the trees and plants in a wooded area as if 
they had souls, calling them citizens of the forest and each of the 
jobs they undertook for their community. He did many great 
things for Iowa and Des Moines, but one that I hold dear to my 
heart was his undertaking of a nature trail behind my 
elementary school, Jefferson on Watrous, making me feel very 
important. I regret that it is no longer there or at least very little 
of it remains, but I will remember running through the trees, 
along the trails and being proud that my family had much to do 
with its existence.”  Beth A. (Runkel) Martin, DMPS teacher, 
citizen of Des Moines for 46 years, and co-author of the July 
2013 first draft of the UFMP.    

 

 

 

 

“……..One of my earliest tree memories involved climbing trees with my twin sister Julie. We were about 8 
years old. My father did not approve of us climbing, not sure why, maybe it was because we might fall and 
hurt ourselves. My mother was actually instrumental in talking my father into letting us explore tree climbing. 
She told my father, “Herald, let them climb. They are little monkeys anyway. Let them burn off energy, build 
coordination and explore.”  So, we were allowed to climb all over our property. As a youngster, this is where I 
gained an understanding of trees, their structure and strength. Really started to look at the strength of trees 
and how well anchored they are – how phenomenally they are put together.   As climbers, we had to 
understand the strength of each limb. Could we stand on it or not? Could a one inch diameter limb support 
us? Many could. The bark was there to scrape against. Very strong! 

If it wasn’t for my mother, Etta, I may not have gotten this early understanding of trees at such a young 
age……” Buz Brenton, Founder of Brenton Arboretum, citizen of Des Moines for 69 years. 
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Before 1900 and after 1962 pictures  

 

 “Little changed in exterior, this is Dr. Johnstone’s 
home as it looks today (1962). Lewis A. Royal, an 
attorney, is the grandson of Dr. Johnstone.  Tree with 
forked trunk at right is a “pignut” hickory, the same tree which shows in the picture taken 62 years 
ago (1900). Towering over roof in back of the house are branches of giant elm tree, which Royal says 
is about 200 years old.”  State Historical Society 

 
 
 
 
 
New bungalows at left  in 1949 located at  
55th and 56th streets between Franklin and 
Hickman Rd. were post-war housing boom of 
82 houses. 
 
 
 
 
 
 
Today trees make the neighborhood so much 
more lively and livable.  
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Henry Wallace House (756 16th St, Des Moines)- “Iowa’s 
Millennium Tree,” C.A. Tucker National Register of Historic 
Places, 93000412 
 

 

 Proud Citizens 

Just as a child’s accomplishments make a parent proud, likewise trees make all of us proud.  Many 
of Des Moines’ tree citizens have made their mark for simply doing what comes naturally.   

Arie den Boer was an early member of the Des 
Moines Garden Club and also a member of the 
Founders of that organization. This smaller group 
became the organizers of what is now known as the 
Des Moines Founders Garden Club (DMFGC), a 
member of the Garden Club of America. 

 Mr. den Boer organized and documented the 
collection of crabapples in Water Works Park.  For this 
he was honored in 1961 by the Garden Club of 
America with its highest award, the Medal of Honor, 
for his work of national acclaim on crabapple 
classification and hybridization in this collection.  

 

In 1994, the DMFGC won the Garden Club of America prestigious GCA Founders Fund Award for 
their work at Greenwood Park, known as Discovery Wetland Project.  In cooperation with other city 
organizations and the Des Moines Art Center, with artist Mary Miss, the two projects were 
combined in the naming of Greenwood Pond : Double Site. DMFGC planted 21 David Crabs 
around the curve of the pond, as our part of this combined venture. This variety of crabapple 
tree had been named by Arie den Boer for his 
grandson. 

 

Des Moines is the home of Iowa’s Millennium 

Tree, located at the Henry Wallace House in the 

Sherman Hills Neighborhood.  It is over 100 years 

old.   

 

 

 

Two other famous trees are located in the Glendale Cemetery, State Champions - Norway Spruce 

and White Fir - the biggest trees of their species in Iowa.   

Arie den Boer Arboretum, Waterworks Park 
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Terrace Hill was nominated in the Famous and Historical Trees of Iowa DNR edition of 1997, for its 
more than 200 trees and shrubs on the grounds and its design intended to be historically accurate 
with the location of its trees.2 

 

 

 

 
 
The Des Moines Valley Friends Elm was also 
nominated as a famous and historical tree of Iowa.  
This American elm, maybe the only elm to escape the 
infection of by the Dutch elm wilt disease that killed 
multitudes of Iowa’s elm trees in the late 1960s.  It is 
located on the grounds of Des Moines Valley Friends 
Meeting House (4211 Grand Ave, Des Moines) and is 
approximately 100 years old. It is about 60 feet tall 
and is registered with the Elm Tree Research Institute 
of New Hampshire.2  
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Tree Inventory: How do you 

know what you need if you don’t know what 

you have? 

Periodically businesses take an inventory of what they have in order to make plans for purchasing, 
budgeting and more.  Governmental agencies make assessments before planning for projects that 
need to be done such as the repair of roads or bridges.  Even in our homes, we often check to see 
what we have on hand before making a trip to the local grocery store.  This same concept should be 
applied to the trees in an urban canopy.  In order to make informed and prudent decisions on where 
and when trees should be planted, including the type of tree and size, and the maintenance 
requirement for specific trees, a complete tree inventory is absolutely essential.  

A tree inventory is a listing and description of trees and planting sites.   It provides more than just a 
counting of the numbers of trees in a specific location.  A professional tree inventory also: 

o provides an overview of the ages, types, and condition of trees 
o allows you to make a maintenance schedule backed by data 
o makes it easy to set priorities for pruning and removal work 
o is an excellent tool for budget planning and negotiation 
o aids greatly in answering homeowner questions 
o supplies guidelines for new tree selection  

(National Arbor Day Foundation)1 
 

 

A professional inventory is 
made by trained and 
experienced professionals, 
now routinely using a 
computer program capable of 
advanced data storage, 
analysis and reporting. 

 

 
 

 

 
 

Every inventory includes at least an address, species, size, condition, hazard potential, and 
necessary maintenance work for each tree.  From this wealth of information, more informed 

Tree inventory created by University of Vermont Extension using Microsoft's Access1 
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planning and decision making are possible, which elevates a tree inventory into a powerful 
management tool.  

A tree inventory is an essential component of an UFMP. The information recorded is critical for 
maintaining a healthy and sustainable urban canopy. The inventory once completed, however, is 
but a snapshot of a moment in time. The community forest is continually changing as existing trees 
are pruned and removed, and new trees are planted. The usefulness of the inventory, therefore, 
depends to a large degree on maintaining current information. Having made the commitment to 
conduct an inventory, a community should make the additional commitment to update inventory 
data as trees are pruned, removed, and planted.  

 A Working Tree Inventory 

A progressive example of a tree inventory that has been completed and now being utilized for 
decision making and public use is the one used in Ann Arbor, Michigan.  In May of 2009, the city 
completed a comprehensive tree inventory.   Not only did the study provide the species, size, 
diameter, and condition with maintenance needs for each tree, it also collected the geo-coded 
location.  Using    Google-Earth, the city has provided a link to allow the public to locate any tree 
surveyed and click on it to find out information about the tree.  

 http://gisapp.ewashtenaw.org/mapannarborx/Viewer.html?Viewer=A2Trees 

Another interesting and informative part of the tree inventory for the city of Ann Arbor is the 
specific information that was gathered.  Along with the information obtained for over 47,000 trees, 
the stumps of trees needing to be removed were located and nearly 9,000 potential sites for 
planting new trees were recommended.  The tree inventory data was added as a layer on the city’s 
geographic information system (GIS) and integrated with the asset management software 
Cityworks, which enables the City to manage trees in the same manner it manages other City 
assets. 3 

 What Do We Have? 
State of Iowa       

There have been studies conducted on the total canopy statewide in Iowa; however, 
preliminary estimates of the Des Moines canopy indicate that the capital city does not 
mirror the statewide picture.  According to a report released by the USDA on the North 
Central Region of the United States, urban land (with and without trees) in Iowa 

comprised about 3.6 percent of the state land area in 2000, an increase from 3.4 percent in 1990.4 
This signals an important distinction between rural and urban forests.  Unlike most states, Iowa’s 
rural areas do not contain the higher percentage of tree canopy per square mile. It is Iowa’s urban 
canopy that produces the greater amount of ecosystem services.   Urban and community areas 
statewide have 10.4 percent tree cover, whereas the statewide tree canopy cover today averages 
7.8 percent. 4   It is worthy of note that Des Moines has 26-27% tree canopy. 

 
 

http://gisapp.ewashtenaw.org/mapannarborx/Viewer.html?Viewer=A2Trees
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Des Moines   

An important Urban Tree Canopy (UTC) assessment performed in 2009 by the U.S. 
Forest Service and the University of Vermont (UV) indicated that Des Moines has a 
26% tree canopy cover. However, at this point a comprehensive tree-by-tree 
inventory has not been completed for the city of Des Moines. When this future 

inventory is completed, it will go beyond the simple reporting of a tree canopy percentage, to 
further serve as an invaluable tool for planning and management.  Currently, the city of Des Moines 
has compiled two diminutive collections of tree information and two research studies of the urban 
canopy of Des Moines. One of these studies by Iowa State University (ISU) sampled sections of the 
city to complete a tree-by-tree analysis, and the other was done by UV and the US Forest Service 
aerial imaging analysis.  Additionally, we have a separate study on natural resources within Des 
Moines’ parks and conservation lands.  All of this information is useful, but serves as only a partial 
indicator of what the tree inventory could deliver to the community.  

The two collections of tree information previously mentioned are merely spreadsheets. The first 
contains information on over 6000 street ash trees owned by the city which was gathered in light of 
the threat of EAB (Emerald Ash Borer).  The second collection is a summary of all the trees in the 
central business district which are being maintained to help keep the shopping and business district 
attractive and safe for citizens. These two data collections do not contain the quantity or quality of 
details of a comprehensive tree inventory, nor do they allow for the planning and budgeting 
necessary to engage in an optimum urban forest management program. 

Beyond the two collections, there are the two aforementioned research studies (the separate parks 
study will be discussed later). In the first research study, three Des Moines neighborhood canopies 
were analyzed using i-Streets (a USDA Forest Service Software) and a collection of data compiled by 
ISU Urban Forestry students.  The neighborhoods included Beaverdale, Drake, and Terrace Hill; 
however, it should be noted that only Terrace Hill is a 100% inventory (including private trees) while 
the other two neighborhoods only included street trees. The results of the study indicate a 3% 
decline in the urban canopy of Des 
Moines from 1950 to 2010 as shown.5  

This study reveals a sample of the 
overall change in the urban canopy that 
is not yet completely known.  Keeping 
in mind only three neighborhoods were 
surveyed and only the Terrace Hill 
portion of that study was a 100% 
inventory, the analysis is just a 
sampling of the overall canopy.  The 
results of a complete study may mirror 
these, but this will not be known until a 

comprehensive tree inventory is 
available. 

Urban Canopy Decline from 1950 to 2010 in Des Moines 5   

The ‘other’ referred to in the above chart includes non-treed green 
spaces and water bodies. 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=4r-t4eqGawHP2M&tbnid=-CFndTDh2YB3NM:&ved=0CAUQjRw&url=http://www.rcc.com/c3test/procedures.html&ei=Et73UZz0NNGQyQHN_4Fg&bvm=bv.49967636,d.aWc&psig=AFQjCNHJ7vGxh6xh0ftNLzyYJVYFStjB6w&ust=1375285135215217
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In the second research study, the UV 
in cooperation with the USDA Forest 
Service conducted an aerial survey of 
the urban canopy of Des Moines.  The 
result concluded that the urban 
canopy of Des Moines is 26%.6  While 
it is extremely useful to know this, 
the information is not summative 
since the study does not provide 
sufficient detail on individual trees. 
The only method of gathering the 
type of specific information necessary 
to plan for the preservation and 
expansion of the urban canopy is by 
conducting a thorough tree by tree 

inventory. 
 

The third study mentioned is the natural area analysis of the city’s park lands conducted by the Des 

Moines Park and Recreation Department. This seminal work began in mid-2011, and contains data 

that forms the basis for planning and later development. A draft of the findings was released in 

February of 2013.  The investigation used information from aerial surveys, field maps, field surveys 

and seed banks to determine the type, size, condition and location of different plant species, 

including trees, within 20 X 50 m plots or 290 m transects.  The study reveals the ample species 

diversity within the Des Moines parks including 617 plant species with 441 native to central Iowa.   

The study also determined the presence of 12 problematic invasive plants including bamboo, 

honeysuckle, black locust, and buckthorn trees.  The conclusions of this report to the Des Moines 

Parks and Recreation Department were purposeful, but even the study itself underscores the need 

for more  information in order to make meaningful plans for dealing with habitat loss for trees, 

pollution concerns, and invasive species. 7 

 What Could We Have? 

We’ve just discussed the present state of the city’s urban canopy based upon limited available 
research. A near future comprehensive tree inventory would serve as a tremendous resource, 
providing knowledge about the urban canopy of Des Moines and allowing for responsible planning 
and budgeting.   The tree inventory would allow the city to develop of an UFMP, as a working 
document.    

As stated in the Urban Forestry Best Management Practices for Public Works Managers: Urban 
Forest Management Plan, 

“An urban forest management plan, based on recent tree inventory data and analysis of 
available staff, equipment, and budget resources, is an essential tool for protecting this 
valuable resource. An urban forest management plan is an action plan; it gives public works 

Percent of Urban Canopy in Des Moines 6 
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agencies detailed information, recommendations, and resources needed to effectively and 
proactively manage public trees.” 8 

 
The specific information on each tree surveyed would include location, species, diameter, condition, 
maintenance need and priority, proximity to utility lines, traffic signs and signals, or sidewalks, 
insect and disease problems, and potential planting sites. 

 Tree Management Plan 

Once a tree inventory is completed, the next obvious and logical step is to analyze the vast quantity 
of information from the study and begin determining what steps are necessary to maintain the 
existing positive attributes of the urban canopy and to make goals for areas of improvement.   

Following the completion of a Tree Inventory in the city of Pittsburgh, a Seven-Year Urban Forest 
Tree Management Program was developed to organize and outline efforts to reach the city’s goals 
for improving the urban forest.  That tree management program made these 11 recommendations: 

1. Perform all recommended tree removals and priority pruning. 
 

2. Implement a continual maintenance cycle for the pruning of all trees every seven years. 
 

3. Implement a Training Pruning Program for the large number of younger trees. 
 

4. Implement an expanded public relations and education campaign to support the urban forestry 
program. 
 

5. Expand the species diversity of the urban forest with proper species selection. 
 

6. Establish a tree planting program to increase species diversity, and to establish replacements for 
significant landscape trees approaching senescence. 
 

7. Educate all City personnel concerning proper mulching, pruning, general arboricultural 
treatments and techniques, and how to prevent equipment damage to trees. 
 

8. Present an educational program to highlight the findings of the tree inventory to personnel and 
operations budget administrators for inevitable removals, the importance of healthy trees, and 
the need for continual preventive maintenance and planting. 
 

9. Protect valuable mature trees and all young trees from construction damage and unnecessary 
removal, especially large specimen trees that are in good condition. 
 

10. Implement a tree preservation program in conjunction with all building and infrastructure 
construction and renovation projects.  

 

11. Review and/or revise the City’s Tree Ordinance and issue fines to developers and contractors 
who continually ignore posted regulations. 
 
(Source: City of Pittsburgh Public Works, Forestry Division9) 
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Treeonomics:        
A Tree’s True Value  
Our society puts a monetary value on just about everything and what is 
not ‘counted’, does not count in public decision making. City trees do not 
typically turn into commodities grown and managed for products that 
can be bought and sold on markets, nor are they consumers to include in 
a product marketing analysis, but they do provide many intangible 

services and benefits that have monetary value!  
 

Putting a value on something can mean different things for different individuals.  A tree could be 
considered a commodity for its lumber value, while someone else may see the value for sentimental 
reasons or the way it looks in their yard. Still others, hopefully after reading this master plan, will 
see the non-commodity economic values a tree can offer to its community.   Economists and other 
social scientists have actually developed methods that will convert the intangible benefits into 
dollar sums and help us to see the non-market values of trees and benefits of trees.1, 2 

 Putting a Value on It 

 Residential Property 

What is it that draws the attention of an individual to a place or setting? Is it what you heard 
verbalized about it? We often talk about what something looks like before any of its attributes are 
known or understood.  Most of us judge things that do have natural elements as more aesthetically 
pleasing to the eye and of higher visual quality than those without natural elements. Aesthetic 
response is not only a reaction to what is beautiful or pleasant but is the product of a complex array 
of perceptual and cognitive processes that indeed drive 
behavior.3 Economic consequences follow for example, as 
firms and talented workers are attracted to places that have 
high numbers of amenities and high quality natural 
environments.4 

Trees and nature in the city are not left out of the equation of 
economic values. While it is rarely expressed in precise dollars, 
the value of nature to property owners and communities can 
be determined indirectly. Methods for nonmarket valuation or 
‘willingness to pay’, include travel cost method (TCM)  which is 
the time and travel cost expenses that people incur to visit a site, deferred and replacement cost 
analysis, and contingent valuation assessment.5 
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 Home Sweet Home  

Homeowners have been relying on hedonic pricing since the 1960s to assess a revealed willingness-
to-pay market price.  When looking for ‘just the right’ house to buy, most want to know how close 
they are to a good school or a local favorite grocery store. Trees around a house typically aren’t 
considered for their cost effectiveness, but rather for their ‘curb appeal’.  Trees and a nicely 
groomed landscape appeal to a home buyer.  Hedonic pricing can be used to capture the proportion 
of property prices that are derived from the non-use value of trees and other natural elements.  

 To Tree or Not to Tree 

To tree or not to tree, that is the economic question.  With very few exceptions, residential 
properties with trees that are visible from the street add value to residential property values and 
even appear to add value to adjacent properties up to 100 feet away.7 Below are results from a 
selection of studies, with the trend across studies averaging a price increase of about 7 percent.     

Price Increase Condition 
2% mature yard trees (greater than 9-inch dbh)6 
3% larger street trees7 
3-5% trees in front yard landscaping8 
6-9% good tree cover in a neighborhood9 

10-15% mature trees in high-income neighborhoods10 

 

 Trees Retained Equals Value Gained  

Market price studies show a range of value that trees can add to a community.  It seems like a no 
brainer to preserve our trees in residential areas, but site developers might disagree, arguing that 
tree protection costs are prohibitive. It is important to understand the potential market value that 
different tree canopy conditions can provide, in order to understand the economics of urban canopy 
protection11 that should be of interest to developers.  

Price Increase  Condition 
18% building lots with substantial mature tree cover12 
22% tree-covered undeveloped acreage13 
19-35% lots bordering suburban wooded preserves14 
37% open land that is two-thirds wooded15 
 

Value added by trees and urban canopy in development growth areas is a positive. Even though one 
study found that development costs were 5.5% greater for lots where trees were conserved,16 
builders have reported that they were able to recover the extra costs of preserving trees through a 
higher sales price for a house, and that homes on wooded lots sell sooner than homes on non-
wooded lots.17 
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 Room with a View  

Just living close to a park or open space can pay off. More than 30 studies have shown that people 
are willing to pay more for a property located close to an urban open space than for a house that 
does not offer this amenity, a concept known as the “proximate principle.”18 The studies evaluate 
the effects of parks and open spaces that usually contain trees and forests. 

Price Increase  Condition 
10% inner city home located within 1/4 mile of a park19 
10% house 2 to 3 blocks from a heavily used, active recreation park18 
17% home near cleaned-up vacant lot19 
20% home adjacent to or fronting a passive park area18 
32% residential development adjacent to greenbelts20 

With few exceptions,21,22 studies find that homes adjacent to naturalistic parks and open spaces are 
typically valued at about 8% to 20% higher than comparable properties23 , even up to a 32% 
increase when adjacent to a greenbelt. Values show a linear decline with distance from the edge of 
an open space, with a positive price effect declining to near zero at about 1/2 mile away.24,25,26 
Other factors affecting property values include usage rate (more park users = lower property 
values), user activity (athletic fields and games = lower property values up to 500 feet away), and 
care and upkeep (lower maintenance = lower property values). For instance, the values of 
properties close to heavily used or un-kept parks are typically lower than similar properties farther 
away. 

In addition, homes that have a view of a forest or wooded area will also have an increased property 
value. Forests near residential areas can provide not only recreational value, but also benefits such 
as noise reduction and lower energy use.    
 

Price Increase  Condition 
4.9% multifamily unit with view of forested open space25 
8% house with a park view21 
 

 Seeing the Forest for Its Trees 

Hedonic values can be captured by local governments as increased property tax assessments or as 
excise taxes paid on property sales.18 The calculated value across all properties influenced by a 
natural feature can be aggregated. For instance, a study in Portland, Oregon, found that street trees 
add $8,870 to the sales price of a home, and applying the average tree effect to all houses in 
Portland yields a total value increase of $1.35 billion, potentially yielding increased annual property 
tax revenues of $15.3 million across the city.7 What could this mean for a city like Des Moines? It 
could mean that this type of revenue could be applied to the annual debt and to management costs 
of an urban forest to even further support home values.  
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 Trees Mean Business 

 Retail and Commercial Property 

It is no secret that retail and commercial businesses influence not only the people of a community 
but also political attitude, and attitudes typically lean toward keeping development cost to a 

minimum.  So how can dialogue change the perception that retail and 
business will incur the extra costs of planting trees without the monetary 
benefits? The solution is to emphasize that a quality urban canopy will in 
fact provide both indirect and long-term economic benefits.  

Contingent valuation method (CVM) is a way to provide our retail and 
consumer environments the potential returns from tree investment. CVM is 
used to estimate both use and non-use economic values for all types of 
ecosystem and environmental services. This method is called ‘contingent’, 
because people are surveyed to indicate their willingness to pay more on 
specific environmental service contingent in a specific hypothetical scenario 

and description of the environmental condition or service they might receive.  

 Location, Location, Location 

We often hear ‘Location, location, location’ in the retail world as a key to increasing sales. Through a 
series of CVM studies exploring how shoppers respond to the urban canopy across different 
business settings, we’ve learned that business owners could more appropriately start saying, ‘Trees, 
trees, trees’.  In these studies, scenarios are presented to study participants viewing images and 
drawings, generally comparing a place with a high quality urban canopy to a similar place that is well 
maintained but contains no trees. Survey participants are then asked what they would be willing to 
pay for a set of goods and services in each scenario, and their responses are statistically compared. 
Generally, shoppers are willing to spend more when shopping in pleasing natural settings. 
 
Price Increase  Condition 
9% goods and services in forested business districts in small cities27 
11-12% goods and services in forested business districts in large cities28 
9% goods and services in landscaped strip malls29 

7-11% 
goods and services in retail districts adjacent to vegetated freeway 
rights-of-way30 

23% homes within 1/4 mile of "excellent" commercial corridors13 

Just as a private resident values a home’s curb appeal, consumers evaluate shopping experiences 
beginning at the retail curb, even before entering a store. Storefront features and sidewalk 
character can create favorable or negative impressions that subconsciously affect shopper 
behaviors. Trees that are well kept provide such favorable impressions. Patronage behavior is 
important. For instance, Des Moines metro shoppers, prior to the introduction of local major malls, 
may have been willing to travel to Minneapolis, Kansas City or Chicago to have a different shopping 
aesthetic experience, resulting in extra travel costs. Shoppers will travel to do business, and not just 
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because they need something, but because they also want a positive shopping experience when 
making a purchase. Once on site, shoppers report that they would stay longer, which in turn means 
greater sales revenue.31 It appears that a quality urban canopy in a district can affect such 
impressions. 

 Trees Mean More Than Business 

In summary, our thinking about trees should not be reduced to purely economic terms.  Trees are 
part of the natural foundation of our communities and for the most part, they embody meaning and 
principle that go beyond indirect valuations of nature.32 The beauty and restorative qualities of 
trees have been observed for centuries. We are just starting to get to know our trees and the 
plethora of benefits they can offer.  Revealing the narrow estimated monetary direct or indirect 
value of a tree may in fact limit public debate about the greater importance of trees in communities.  
The point of using any valuation analysis is not so much to think exclusively in money or market 
terms but to frame choices and make clear the trade-offs between alternative outcomes.33 Non-
market valuations are important contributors to local decision-making as well.  How do the costs 
and benefits of investing in ‘natural’ capital compare to investing in other urban services such as law 
enforcement? Is the trade-off justifiable? These are the types of questions for which even 
preliminary valuation can provide useful information and continue the conversation of what trees 
can provide for a community’s best interests.  
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Grays Lake  

Human Health: Nature’s 

Benefits  
We will often pay very close attention to what type of plant or tree will adorn our lawns to make 
them aesthetically appealing and get the most “bang for our buck”, and consider whether a plant 
needs full sun, partial sun or shade areas to stay healthy and live a full life.  But do we pay equally 
close attention to knowing the benefits that these natural individuals can contribute to our well 
being – how much shade a tree’s canopy can provide to human health, for instance?   
 
It is hard to disagree that trees, parks, gardens and other natural areas in a metro or urban setting 
brings a curb appeal to any town or city, and many people know the benefits these nature 
experiences brings to our lives.  But few understand the depth that trees, and other natural 
“citizens” of our communities, can truly offer to improve human health and well-being.  Yet nearly 
40 years of scientific studies have been telling us otherwise.   

 Human Health Issues 

 Obesity 

As many of us know, an inactive lifestyle and the rise of obesity are causing an epidemic of poor 
health in our communities. Although a change of diet and medication can help, daily moderate 
activity is essential for weight control. Sixty-five percent of U.S. adults are overweight and one in 
three are obese, putting them at increased risk of chronic diseases such as heart disease, high blood 
pressure, stroke, Type II diabetes, arthritis, cancer, and resulting in billions of dollars in annual 
medical costs.2 

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=FJIuDoelRoz6tM&tbnid=H6V9Gwo8vuPXYM:&ved=0CAgQjRwwADgb&url=http://www.livingdowntowndesmoines.com/tag/fitness/&ei=eoQCUuCmCcGyyAHBkoCYAw&psig=AFQjCNHd-6OeH4aNrfzGaoW7GYWHIAUhkw&ust=1375983098213798


36 
 

Recent research indicates that quality outdoor environments affect activity, attitudes and 
behaviors.1 Trees and other greening ‘citizens’ of our urban settings can encourage the physical 
activity needed to make this improvement.  

 

 Asthma 

Asthma symptoms are often caused by allergens like pollen, and non-allergenic triggers like 
pollution or weather changes. 
 
 According to the National Asthma Education and Prevention Program (NAEPP), initiated in March 
1989 to address the growing problem of asthma in the United States, asthma is a major public 
health problem in the United States. The disease affects approximately 15 million people, nearly 5 
million of whom are under the age of 18. People with asthma experience well over 100 million days 
of restricted activity annually; and the total annual costs of asthma related issues are estimated at 
$11.3 billion. The rise in ‘childhood’ asthma is another cause for concern. Between 1980 and 1994, 
the prevalence of asthma in the United States increased 75 percent overall and 74 percent among 
those between the ages of 5 and 14. It is estimated that more than 7 percent of children now have 
the disease. 3 

 The Natural Solution 

Chronic diseases can be preventable,2 and to avoid these diseases or decrease their severity, regular 
physical activity and healthy eating habits are essential. Not all activity needs to be an intense 
workout in a gym; in fact a brisk 30 minute walk per day can benefit one’s physical health as well as 
one’s mental health.  People who use parks and open spaces are three times more likely to achieve 
recommended levels of physical activity than non-users.4 Most people prefer nearby, attractive, and 

larger parks and open spaces with natural views for their activity.  
 
Estimated total annual air pollution removal (of ozone, particulate 
matter, NO2, SO2, and carbon monoxide- (some of the triggers to 
asthma) across 55 U.S. cities is 711,000 metric tons, representing 
$3.8 billion in public value.5   It seems that trees could make a 
difference. A study done to see if trees had any relation to the 
effects of asthma, indicated that an increase of 343 trees/km2 
was associated with a 29% lower early childhood prevalence of 
asthma in New York City.6 

 

While trees and other “citizens” of nature are not a cure for such chronic diseases, they seem to 
indirectly affect the severity of the ever increasing rate of obesity and asthma, by reducing the 
levels of airborne pollutants and increasing the frequency of physical activity of children and adults.  
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 Mental Health Issues 

 Your Attention Please 

The region of the brain that reacts to stress is linked to the autonomic nervous system, which 
controls basic physiological functions. When experiencing stress our attention heightens, muscle 
tension increases, blood pressure rises, the pulse quickens, respiration increases, the digestive 
system slows, and the body produces more adrenaline.7.8 
Exposure to nature in the form of trees, grass, and flowers can effectively reduce stress,9,10 
particularly if initial stress levels are high.11,12 Measureable recovery benefits are detected by merely 
having a visual encounter with nature.13  
 

 Nature Deficit Disorders 

According to Stephen Kaplan of University of Michigan, there is a significant understanding of 
nature’s calming effect on the human mind through studies of attention.  Kaplan’s work around 
attention restoration theory (A.R.T.) discusses how a person can engage in two types of attention, 
involuntary and voluntary.   
 
Involuntary attention is a rather effortless form of 
engagement with the world. Voluntary attention requires a 
good deal of focus and energy and is susceptible to 
cognitive fatigue and can be restored through sleep, but it 
can also be restored during waking hours when a person’s 
involuntary attention becomes highly engaged, essentially 
giving direct attention a breath of fresh air. Kaplan and his 
collaborators found that nature is especially conducive to 
our involuntary engagement. 14 
 

While it is developmentally appropriate for children to have trouble at one time or another to stay 
focused on a task,   Attention Deficit/Hyperactive Disorder (ADHD) is a neurobehavioral disorder 
that can affect the ability to pay attention to tasks, control impulse behaviors, like acting without 
thinking of the results, or being overly active, that these children do not typically outgrow.    
National estimates of the number of children reported by their parents to have ever been diagnosed 
with ADHD, and the percentage of children with ADHD currently taking ADHD medications were 
published in 2005 using data from the 2003 National Survey of Children's Health (NSCH). 15,16 This 
report describes results from the second administration of NSCH in 200717, which indicated that the 
percentage of children aged 4-17 years with a parent-reported ADHD diagnosis (ever) increased 
from 7.8% to 9.5% during 2003-2007, representing a 21.8% increase in 4 years.  
 
Studies show that childhood ADD symptoms can be reduced through activities in green settings and 
that “green time” may be an important supplement to established drug-based and behavioral 
treatments.19 In one study, the greenness of a child’s home did not significantly affect ADD 

http://www.google.com/url?sa=i&rct=j&q=tree%20brain&source=images&cd=&cad=rja&docid=k6l0VzsFKkb3vM&tbnid=ms6j8pZ9Srvk-M:&ved=0CAUQjRw&url=http://livingwellnessblog.wordpress.com/tag/migraine/&ei=_2QCUqr5E8PmyQGKgIGYBg&psig=AFQjCNE5j-zLnAnNTBBBHwzSWJ-pLdK3Rw&ust=1375974949756231
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symptom severity, but greenness of play setting was related to a reduction of symptom severity 
(see Table 1).18 Children who played in windowless indoor settings had significantly more severe 
symptoms than those who played in grassy, outdoor spaces with or without trees.18  

 

 

 

 

 

 
 
In another study, children diagnosed with Attention Deficit Hyperactivity Disorder (ADHD) 
performed better on an objective concentration test after exposure to a relatively natural urban 
setting as compared to a less natural urban setting.19 Children with ADD can benefit from spending 
more time in green settings on a daily basis, and during attention demanding activities (like school 
and homework).18 Providing nature experiences in the school day and class environment is 
important for all children, and particularly so for those with ADD. 

 

 Working 9-5 

Just about everyone can relate to a stressful feeling or situation and the tension it can cause on a 
person’s psychological, physiological and even behavioral being.  Urban life can sometimes add and 
compound to the element of stress in one’s life.  Unresolved, long-term stress can lead to secondary 
symptoms and illnesses20. The experience of nature is one antidote to stress, and the body’s 
positive response is remarkably fast. 
 
Studies show that improved employee morale, decreased absenteeism, and increased worker 
efficiency result from such workplace enhancements.21 Having plants within view of workstations 
decreases both illness incidence,22 and the amount of self-reported sick leave.23 One study found 
that workers with workstation views that included green elements were more satisfied at work and 
had more patience, less frustration, increased enthusiasm for work, and fewer health problems.23 
Not having nature views or indoor plants are associated with higher levels of tension and anxiety in 
office workers.24 

 

 Stress Re-‘Leaf’  

The experience of nature appears to be an 
antidote to the stress effects of urban living. In a 
key experiment people who viewed a video of a 
natural setting, after viewing a visual stressor, 
displayed faster and more complete physiological 
recovery than those seeing built environments.25

          

Activities judged as best and worst for ADD symptoms by parents18 

 

Kiwanis Nature Island 
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In one study, the longer participants stayed in a park, the less stress they exhibited.26 More than 
100 studies have shown that relaxation and stress reduction are significant benefits associated 
with spending time in green areas.27 

 

 Recovery Time 

Having a good view can mean more than just mood elevation; studies have shown that patients 
with a view of nature that included deciduous trees, can have restorative influences.  Patients 
with the natural window view versus one with a brown brick wall,  had shorter post-operative 
hospital stays, fewer negative comments in nurses’ notes (“patient is upset,” “needs much 
encouragement”), and tended to have lower scores for minor post-surgical complications such 
as persistent headache or nausea requiring medication. Moreover, the wall-view patients 
required many more doses of potent painkillers, whereas the tree-view patients more 
frequently received weak oral analgesics such as acetaminophen. 28 
 

 To the Root of the Problem 

First the trees and then the humans…..ironically, the trees are teaching a hard life lesson. With 
the invasion of the Emerald Ash Borer in several US states, came an unplanned natural 
experiment.  The results of a study after significant loss of ash trees, showed an increase in 
mortality related to cardiovascular and lower-respiratory-tract illnesses in counties that became 
infested with the emerald ash borer.  Even though this borer doesn’t directly affect humans,  it 
definitely affects our ash tree population, with an associated 6,113 additional deaths related to 
illness of the lower respiratory system and 15,080 cardiovascular-related deaths in the 15 states 
where data was collected. 29 

 
This finding adds to the growing evidence that our citizens of nature do in fact provide major 
public health benefits. 
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Stormwater 

Management: Nature’s Sump 

Pumps 

The management of stormwater is a major concern for municipalities.  Stormwater runoff is the 
water that flows over the ground surface without being absorbed into the soil or captured by the 
canopy of a tree. This runoff is created when precipitation falls on paved surfaces such as driveways, 
parking lots, or streets and buildings including factories, malls, and homes.  The stormwater that 
becomes runoff quickly generates a large volume and then flows at a greater rate than water that 
falls on areas with vegetation. 

Increased velocity and volume of stormwater runoff leads to erosion and even flooding.  In addition, 
the rapidly flowing water collects pollutants and sediments found on the paved surfaces, adding 
contaminants to our sewage system which are costly to remove.  As will be explained later in this 
chapter, an increase in tree canopy helps to minimize the erosion and water pollution caused by 
stormwater runoff, which may reduce water management costs to municipalities. 

 Stormwater Runoff 

 Contamination 

The contaminants from stormwater runoff range from 
sediments, pesticides, fertilizers and nutrients to household 
products such as cleaners, motor oil or lawn care products, up to 
and including wildlife waste.1 

The specific contaminants in the Des Moines waterways vary 
depending on the river or stream.  Each has its own set of 
pollutants of concern, as outlined in the Watershed Assessment 
Program Report. 3       
 

It should be noted that Des Moines does have areas of combined sewer where stormwater can 
overflow into the sanitary lines.   
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These areas are close to the Des Moines 
and Raccoon Rivers.  As a result these 
rivers have their own set of pollutants 
associated with overflows.  This 
underscores the importance of proper 
stormwater management and the need 
to minimize runoff. The solution includes 
the use of trees to serve as nature’s 
sump pump.3   

 

 

 

 

 

 Stormwater Recovery from Trees 

The amount of tree canopy in a community will have a direct 

impact on the amount of stormwater runoff.   In the same 

manner that paved surfaces will increase the speed and 

volume of water flowing, the amount of tree canopy 

decreases the rate and volume at which water flows.  For 

example, in a continuous canopy, four inches of rainfall will 

capture 108,000 gallons of water per year. 8 This captured 

water will slowly move down the tree and into the soil to be 

utilized by the tree and surrounding plants.  The result is less 

erosion and less pollutants being carried    in the stormwater 

runoff, a financial benefit by reducing the amount of 

contaminants which need to be removed from the stormwater 

runoff, and less negative environmental impact. 

 How to Calculate Runoff 
Reduction with Trees 

Since trees capture so much water, they are poised to have a huge impact on reducing the amount 
of stormwater runoff in a given area.  At this point a complete tree inventory has not been 
completed for the city of Des Moines.  Inventory data is necessary to have an accurate calculation of 
the amount of storm water being captured by the trees.  What we know so far is that the city has a 
26-27% canopy based on an aerial study.   In addition, a tree study was completed on three portions 
of our community, including the Beaverdale neighborhood, the Drake neighborhood and Terrace 

Recapture of water with tree canopy 

The Des Moines River is a 

source of community pride 2 
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Hill.   These studies indicate that the total annual amount of storm water captured was 428,672 
gallons by the 1288 trees in Beaverdale (46 % canopy), 785,460 gallons by the 1050 trees in Drake 
(42.1 % canopy), and 287,808 gallons by the 242 trees in Terrace Hill (50.5 % canopy). It should be 
noted that a smaller number of trees in Drake captures more stormwater because so many of these 
trees are large and mature, so they intercept more water. 9  

  

 Trees Provide Stormwater Re-‘Leaf’ 

For municipalities and their customers the benefit of decreasing stormwater runoff by reducing 
paved surfaces and adding more trees is found in significant financial savings.  The expense and 
effort to control or reduce the erosion caused by runoff is a major concern.  Furthermore, the cost 
of removing sediments and contaminants from water supplies is also substantial, and these 
additional costs channel resources and energy away from other priorities.  

 
Case Study:  Minneapolis 
In the city of Minneapolis, a 
street tree planting project 
included installation of 
underground structural cells to 
create conditions that promoted 
healthy mature trees and 
improved stormwater 
management in the core of the 
downtown district. The project 
installed 173 trees along a new 
bus corridor using a modular 
system of structural cells that 
supported the sidewalk. The 
system created a void space that 
held 10 cubic feet of soil per unit 
(10,800 units were installed), 
allowing space for existing or 
future utility pipes, protecting 
tree roots from compaction and 
providing room for stormwater.  
The system can temporarily hold 
large volumes of stormwater that 
will either be used by the trees 
(Evapotranspiration) or will soak 
into the ground (infiltration). 10 
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In a suspended pavement structural cell system, 
like the one mentioned in Minneapolis, the 
ground surface is supported by a network of 
pillars, piles, or structural cells. The suspension 
system supports the weight of the pavement 
above and allows the soil below to remain 
uncompacted, accommodating tree roots and 
filtering and managing storm water runoff. 
Suspended pavement can accommodate large 
volumes of soil needed for larger tree growth. 10  
 
 
 
 
 
 
 
Case Study: World Trade Center Memorial 
Designed by Michael Arad and Peter Walker and Partners, a California-based landscape architecture 
company, the World Trade Center Memorial Plaza was designed to be one of the most sustainable 
green plazas ever built.  The memorial features approximately 400 swamp white oak and sweet gum 
trees planted using a suspended pavement system.  The memorial is designed to collect the 
stormwater that drains into tanks below the surface.  The stormwater storage potential exceeds the 
irrigation needs of the plaza, thus irrigation requirements for the trees are met by the harvested 
stormwater. 11 

  

 

 
 
 
 
 
 
 
 
 

 
 
 

 

After-photo of a structural cell system in 
Minneapolis  

 

Suspended pavement/structural cell system 
(black pillars in photos) supports pavement, 
creating large subsurface areas of 
uncompacted soil for root growth, 
bioremediation, and storage of stormwater.  
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The World Trade Center Memorial is a massive 
green roof, a fully constructed ecology that 
captures and re-uses stormwater to support plant 
life.  

 
 
 
 
 
 

 
 
 
 
 

 Stormwater Runoff Management  

 Education 

An important first step toward effective and sustainable change in the management of stormwater 
runoff with tree canopy begins with education.  This includes collaborative efforts between 
municipalities and the schools to make future decision makers aware of the issues involved and to 
provide information to current property owners. However, the learning process is not limited to just 
students in the classroom or public awareness efforts.  To stimulate meaningful change, the 
education needs to reach developers and architects as well as business owners and the managers of 
parks and public property.   For example, a developer or an owner would be more likely to include 
trees bordering or throughout a new parking lot if they were aware of the long term benefits of the 
trees, and the amount of money that would be saved by having them present on the property.  

 

 
Parking lot with no trees contributes stormwater runoff.       Parking lot with trees helps to reduce stormwater runoff. 

 

 

Source (Peter Walker, FASLA, PWP 
Landscape Architecture, American Society 

of Landscape Architects)11 

 

http://www.google.com/imgres?q=parking+lots&start=289&biw=1024&bih=644&tbm=isch&tbnid=ZzJDr9LhWLuvxM:&imgrefurl=http://images.yourdictionary.com/parking&docid=kTEL_zWrPzORVM&imgurl=http://images.yourdictionary.com/images/definitions/lg/parking.jpg&w=380&h=250&ei=0te5UcwM6MHgA7C-gJgF&zoom=1&ved=1t:3588,r:92,s:200,i:280&iact=rc&page=20&tbnh=182&tbnw=252&ndsp=15&tx=101&ty=110
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 Smart Growth and Expansion 

Any future goal to increase the percent of tree canopy in Des Moines and to reduce stormwater 
runoff will require planning and cooperation.  Tree planting efforts by city departments, volunteer 
organizations and individual homeowners each year, should take into account the overall goals to 
increase tree canopy to reduce stormwater runoff.   Along with targeting established areas within 
the community that have the greatest need for water capturing, new developments and 
improvement projects should include  stormwater management plans during the planning and 
design process.  These plans would outline utilization of specific types of trees and the number of 
trees at designated locations in order to maximize the recovery of water by the canopy, and 
minimize the amount of stormwater that escapes as runoff. 

 Riparian Buffers 

Riparian buffers are vegetated areas next to water resources that protect water resources from NPS 
pollution and provide bank stabilization and wildlife habitat. 12  

The USDA Forest Service defines a riparian buffer as follows: 13 

“………the aquatic ecosystem and the portions of the adjacent terrestrial ecosystem that 
directly affects or is affected by the aquatic environment. This includes streams, rivers, lakes, 
and bays and their adjacent side channels, floodplain, and wetlands. In specific cases, the 
riparian buffer may also include a portion of the hill slope that directly serves as streamside 
habitats for wildlife.” 

 

Leading experts (Lowrance, Leonard, and Sheridan, 1985) on riparian buffers define them as: 14 

“…..a complex assemblage of plants and other organisms in an environment adjacent to 
water. Without definitive boundaries, it may include stream banks, floodplain, and wetlands, 
as well as sub-irrigated sites forming a transitional zone between upland and aquatic 
habitat. Mainly linear in shape and extent, they are characterized by laterally flowing water 
that rises and falls at least once within a growing season.” 
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Natural riparian buffers are composed of grasses, trees, or both types of vegetation. If riparian 
buffers are maintained, they can exist under most land uses including agricultural, and urban.  

 

 

 
 

 

 

 

 

 

 

Stream 

Vegetated Buffer 

Building Setback 

Restoring the river’s edge is a critical 
component of an ecological 

infrastructure 

Riparian Buffer Diagram 

Riparian Buffer to reduce stormwater runoff. 15 

 



49 
 

 

 Funding and Incentives 

The inclusion of trees, especially the quantity needed to increase the percent of the canopy and to 

affect stormwater management, will require a financial commitment.  As a result, funding 

opportunities or financial incentives may be necessary to encourage tree planting and the proper 

maintenance of established trees.  
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Trees and 

Energy: Money Doesn’t 

Grow on Trees......or Does It?  

The mood of our country has taken a slow turn since the Clean Air Act of 1970. In a nation wanting 
to improve the way we do business, companies throughout the United States went from thinking 
that pollution was the inevitable price of progress, to the notion that pollution doesn’t stop at the 
borders of state lines (the Cross-State Air Pollution Rule due for full compliance in 2013).  Businesses 
and the private sector have learned to practice ‘Rethink, Reuse, Renew and Recycle’ as a way of life.  
Many of us now think “green” when buying merchandise.   The regulations that our government is 
providing are full of rules and ordinances to control and reduce pollutants from our air.  These are 
all needed steps for improving our green infrastructure and will most definitely be a vital part of 
ensuring that future generations will have access to clean air and all the benefits that accompany 
healthy, vibrant communities.  Completely changing the mood of the nation will not be an easy task 
and will not in itself clean dirty air. We still struggle with the difficult question of how to achieve 
that goal.1,2 

 The Urban Heat Island 

The term "heat island" describes developed areas taken over by concrete and manmade 
infrastructures that are typically hotter than nearby rural areas but not always. The annual mean air 
temperature of a city with 1 million people or more can be 1.8 to 5.4°F (1 to 3°C) warmer than its 
surroundings. In the evening, the difference can be as high as 22°F (12°C). Heat islands can affect 
communities by increasing summertime peak energy demand, air conditioning costs, air pollution 
and greenhouse gas emissions, heat-related illness and mortality, and water quality. 3    

        

              Rural        Suburban    Commercial    Downtown      Urban          Park            
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Summer brings a change in our mood, something that most look forward to after a long cold winter.  
But few would disagree about how uncomfortable we can be during a heat wave.   Roof and 
pavement surface temperatures can be 50 to 90°F (27 to 50°C) hotter than the air, while shaded or 
moist surfaces remain close to air temperatures.4 Air temperatures in cities, particularly after 
sunset, can be as much as 22°F (12°C) warmer than the air in neighboring, less developed regions.5 

 
As in this example from 
New Orleans, electrical 
load can increase 
steadily once 
temperatures begin to 
exceed about 68 to 77°F 
(20 to 25°C). Other 
areas of the country 
show similar demand 
curves as temperature 
increases. 

 

 
 

 
 

Some impacts from the summer’s heat and sun can have desirable benefits like lengthening the 
time your garden may grow.  However, elevated temperatures from urban heat islands can have 
negative impacts to a community’s environment and quality of life, and are the cause for a large 
rippling effect that many of us know about, but feel we have little control over. 

Increased energy consumption is one example of a rippling effect.  Elevated summertime 
temperatures in cities increase energy demand for cooling. Research shows that electricity demand 
for cooling increases 1.5 to 2.0% for every 1°F (0.6°C) increase in air temperatures, starting from    
68 to 77°F (20 to 25°C), suggesting that 5–10% of community-wide demand for electricity is used to 
compensate for the heat island effect.5  With an increase in energy needs, utilities are forced to 
supply us with electricity which typically relies on fossil fuel power plants to meet this demand, 
which in turn causes elevated emissions of air pollutants such as sulfur dioxide, nitrogen oxides, 
particulate matter, carbon monoxide and mercury.  These pollutants are not only harmful to our air 
quality, but can cause major human health issues.6  Increasing the use of fossil fuels also increases 
emissions of greenhouse gases such as carbon dioxide which contributes to global climate change.   

The ripple goes on.  Elevated temperatures can directly increase the rate of ground-level ozone 
formation, which is formed when nitrogen oxides and volatile organic compounds react to 
summer’s sunlight and hot weather, making it sunnier and hotter.  

Credit: Sailor, D. J. 2002.Urban Heat Islands, Opportunities and Challenges for 
Mitigation and Adaptation. Sample Electric Load Data for New Orleans, LA (NOPSI, 
1995). North American Urban Heat Island Summit. Toronto, Canada. 1–4 May 
2002. Data courtesy Entergy Corporation. 
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 As mentioned in detail earlier in this master plan, the ripple doesn’t just stop at economic cost; it 
also affects human health and comfort. Increased daytime temperatures, reduced nighttime 
cooling, and higher air pollution levels associated with urban heat islands can affect human health 
by contributing to general discomfort, respiratory difficulties, heat cramps and exhaustion, non-fatal 
heat stroke, and heat-related mortality.  

 Impaired water quality is another ripple effect of elevated temperatures.  High pavement and 
rooftop surface temperatures can heat stormwater runoff. Tests have shown that pavements that 
are 100°F (38°C) can elevate initial rainwater temperature from roughly 70°F (21°C) to over 95°F 
(35°C).7 This heated storm water generally becomes runoff, which drains into storm sewers and 
raises water temperatures as it is released into streams, rivers, ponds, and lakes.  

These ripple effects are related to conditions we as humans are directly affected by and see 
firsthand, but just imagine the ripples we don’t typically see until pointed out. For instance, water 
temperature affects all aspects of aquatic life, especially the metabolism and reproduction of many 
aquatic species. Rapid temperature changes in aquatic ecosystems resulting from warm stormwater 
runoff can be particularly stressful, even fatal to aquatic life. One can only take an educated guess 
about the extent and total effects of these ripples.  

 What about the trees?  

 
 

Strategically planted trees and shrubs near buildings may be the best long-term investment for 
reducing home heating and cooling costs. Planting trees and shrubs has very little startup cost and is 
a long-term investment that will continually reduce energy and fuel consumption. 
 
Research conducted by the US Department of Energy (DOE) has shown that proper placement of 
trees and shrubs around buildings can reduce summer energy needs as much as 50%. In addition, 
planting windbreaks can reduce your winter heating cost by 10% for urban communities and up to 
40% for farmsteads. In fact, the DOE has estimated that properly placing as few as three trees can 
save the average household between $100 and $250 annually in energy costs.8  

Trees Forever has created a website for individuals to see when trees are planted strategically, how 
they can reduce costs by creating a windbreak or shading your house and lawn.   

Check it out: http://www.treesforever.org/Plant-Your-Way/Trees_Forever.html  

 

Shade east and west windows from late 

morning and afternoon sun, to 

maximize energy savings 

http://www.treesforever.org/Plant-Your-Way/Trees_Forever.html
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 One Tree - Many Benefits 

The oak is a common citizen of the Des Moines area, and this one species of tree can offer great 
benefits to a community. 

 
The National Tree Benefits Calculator allows you to enter a species of tree specific to your zip code 

and configures cost benefits appropriate to your communities’ typical energy costs. See below for 
the results of a sampling in Des Moines.  
 
 
An 18 inch Oak in Des Moines will conserve 249 Kilowatt / hours of electricity for cooling and reduce 

consumption of oil or natural gas by 33 
therm(s).Trees modify climate and conserve 
building energy use in three principal ways (see 
figure at left): 

Shading reduces the amount of heat absorbed and 
stored by buildings. 

Evapotranspiration converts liquid water to water 
vapor and cools the air by using solar energy that 
would otherwise result in heating of the air. 

Tree canopies slow down winds, thereby reducing 
the amount of heat lost from a home, especially 
where conductivity is high (e.g., glass windows).9 

 
 
Strategically placed trees can increase home 
energy efficiency. In summer, trees shading 

east and west walls keep buildings cooler. In winter, allowing the sun to strike the southern side of a 
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building can warm interior spaces. If southern walls are shaded by dense evergreen trees on the 
other hand, there may be a resultant increase in winter heating costs. 

 Below is a measurement specific to the Des Moines Area of what one oak tree can offer in overall 
savings to the average private citizen and urban businesses.  

An 18 inch Oak in Des Moines provides overall benefits of: 
$147 every year.  
 
While some functional benefits of trees are well 
documented, others are difficult to quantify (e.g., human 
social and communal health). Trees' specific geography, 
climate, and interactions with humans and infrastructure is 
highly variable and makes precise calculations that much 
more difficult. Given these complexities, the results 
presented here should be considered initial 
approximations—a general accounting of the benefits 
produced by urban street-side plantings.  
 
Note: Benefits of trees do not account for the costs 
associated with trees' long-term care and maintenance.  
 
If this tree is cared for and grows to 23 inches, it will provide 
$193 in annual benefits.9 

 

What if you could do this for every tree and every yard and street? Amazing! Des Moines would be 
well on its way to becoming ‘Green Des Moines.’ In 2006, the City Council adopted 12 goal 
statements, one of which was for Des Moines to become a Sustainable Green Community.10 
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Trees and 
Transportation 
Safety: All Rights and 

Green Lights    
This Trees and Transportation Safety section is still a sapling, and will be developed further.  

The average citizen in a community is law abiding with maybe the occasional traffic violation or two, 
and if fortunate, avoiding traffic accidents altogether. Is it possible that our trees can help us to be 
better citizens while driving?  Too often the answer to transportation safety and trees is to remove 
hazardous obstructions completely.  The assumption has been that moving a tree ‘obstruction’ is 
deemed to be a life saver and what could be more important? Human vs. trees seems like a no-
brainer.  

However, a closer look at the research gives evidence to the contrary in an urban setting.  Roadside 
vegetation can benefit a community’s transportation safety issues.1 Anyone who commutes through 
a busy urban section has probably experienced stressful road rage in one form or another.  Studies 
show that drivers who experience visual natural roadside vegetation show lower levels of stress and 
frustration compared to those viewing all-built settings.2 Less than 1% of national annual vehicle 
crashes account for tree related accidents on urban streets.3  More recently, research has shown 
evidence that trees on city streets may improve driving habits, like speeding, road rage, and 
perceptions of safety.4  Trees seem to make the law abiding citizen even more responsible.  What if 
trees could do the same for those who are less abiding the law?   

  

Court Avenue and 4th  Street 
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Perhaps using CPTED principles would have saved these trees.  

Trees & Community 

Safety: The Whole Truth and Nothing 

But the Truth 
 

Trees and natural settings provide monetary 
value, healing and even improved health, but 
can they do even more? Vegetation has gotten a 
bad rap and is often implicated as a screen that 
hides criminal activity. Is that stating the truth 
and the whole truth?  Should we be eliminating 
our trees, or work ‘with’ our trees to prevent 
crime? Reasons for crime are many and complicated, and can involve both social and environmental 
aspects. Only the offender really knows why a crime happens.  Recent studies suggest that there is a 
pattern correlating the presence of trees and well kept vegetation in relation to a positive 
protective view; as opposed to the negative thinking that vegetation seems to support criminal 
activity. 1 

 Barking Up the Wrong Tree 

 Disruptions and Incivilities  

Although it seems logical to think that vegetation in an urban 
or residential setting can provide coverage for an intruder or 
offender of a crime, recent research may contradict that 
notion.  Reports of crime in settings that lack vegetation 
correlate with  higher amounts of graffiti, vandalism and 
littering than those compared to open spaces that do contain 
trees and grass.1   In one study involving several urban 
communities in California, as high as 90% of vandalism 
incidents occurred in areas without vegetation compared to 
10% in landscaped areas.2 Additionally, in a Chicago study, 

similar findings were found, including higher rates of social disruption and incivilities such as the 
presence of noisy individuals, loitering strangers, and illegal activity, but all of these were lower in 
planted areas. 3  
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 Aggression and Violence 

The presence of nature also has a positive influence on social interactions with a corresponding 
reduction in the rate of violent and aggressive crimes.  A Chicago survey study, asking women to 
recall aggressive and violent behaviors occurring within their household, showed that those who 
had trees and grass cover outside their household reported significantly less aggression against their 
partners than those living in unlandscaped areas.4 The same study also found a significant reduction 
in violence during a year’s time, and across a lifetime, in green areas vs. barren ones. The table 
below shows a reduction of 25% or more in aggression and violent behaviors.  

 

 Serious Crimes 

Surveys aside, data collected over two years of police reports on property and violent crimes within 
public housing communities of inner-city Chicago, found the greener a building’s surroundings, the 
fewer total crimes occurred.1 A comparison of buildings with high, medium and low levels of 
vegetation, recorded 52% fewer total crimes in the high level, 48% fewer property crimes, and 56% 
fewer violent crimes than those with low level vegetation. As the graph indicates below, even 
buildings with a medium level of vegetation reported fewer crimes.1  

 
Mean number of crimes reported per building with different amounts of vegetation (each icon is one reported crime)  
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Chicago is not the only community interested in the relationship between the amount of vegetation 
and level of property crime.  Tallahassee, Florida measured the amount of vegetation in ten 
subdivisions utilizing Normalized Difference Vegetation Index (NDVI) satellite data compared to 
property crimes and socio-economic variables.  NDVI found that the more abundant the vegetation 
around a house, the less property crimes would occur.5 

The effects of street trees, and trees on residential lots, was also investigated in a recent study in 
Portland, Oregon. 6 Larger trees in the public right-of-way were associated with a reduction in crime 
whereas smaller view-obstructing trees showed a tendency to increase crime.   

Thoughtfully placed trees and well maintained vegetation could be a signal to potential criminals to 
stay away, indicating this house is well cared for and in turn subjected to more effective citizen 
policing than those without vegetation. 

 Feeling Safe 

Can trees offer us safety? Safety is a feeling that can only be defined as a personal perception. As 
most know, perceptions can influence behavior.  When the perception of an area is that it has a high 
crime rate, people tend to avoid these areas all together.  Imagine living in a crime infested area; 
the odds are high that you would want to refrain from socializing with your neighbors and stay 
inside.7,8   

The prevention of crime through 
environmental design is not a new concept.  
Changing the surroundings that we live in to 
deter acts of criminal behavior has long been 
the purpose of crime prevention through 
environmental design (CPTED).  While crime 
may never be fully eliminated from our 
communities, the idea behind CPTED 
strategies is to influence an offender’s 
decision about whether to commit a crime in 
the first place.9 

Trees get people outside, socializing more 
frequently with their neighbors, relaxing 
under the shade they provide or just 
enjoying nature.  When people are outside, 
they are self policing their neighborhood 
whether they realize it or not.  Imagine if 
these people also had a nearby park area or 
more trees, and felt inclined to go walking? 
They could also extend their eyes and ears to 
policing a larger community and give a 

feeling of safety for those residing there.  Social contact with neighbors and informal surveillance 
are, in turn, linked to stronger communities and lower crime rates.10   
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When looking at the generic pictures below, in which of these neighborhoods would you be more 
inclined to take a walk?   

 

 

Besides getting out and being a good neighborhood watchperson, when people are outside, they 
tend to get to know one another and create bonds unlike other friendships. Being a good neighbor 
has multiple meanings, and when people create strong social ties, they form very effective 
influential social groups.11,12 Neighborhood associations in Des Moines have created similar social 
groups, and like other neighborhoods across the country with strong ties, have become more 
capable of building consensus on values and norms,13 monitoring behavior, intervening if problem 
behaviors occur,10 and defending their neighborhoods against an increase in crime.14  

Perhaps residents who know and trust each other are more effective in instituting local social 
control over what goes on in the spaces outside their homes.15 Studies show that the presence of 
trees in residential outdoor spaces help promote ties among neighbors, and is linked with more 
successful territorial intervention. 

 The Acorn Doesn’t Fall Far From the Tree 

Trees are our good neighbors. When linked with well kept vegetation, trees appear to be linked to 
lower levels of crime. Residential vegetation is linked to a greater feeling of safety, fewer incivilities 
and less aggressive and violent behaviors. Trees are the answer to many of our urban societal issues 
and concerns, and along with well kept understory vegetation can transform a once abandoned 
urban lot from a crime infested area to a more inviting, pleasant, and safe place to live.  Such 
inviting spaces serve to create good neighbors, deter crime and in turn establish healthier, safer 
urban communities.16 

  

            Treeless neighborhood                                                                     Neighborhood with well kept trees 
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Emerging Threats: Ready or 

Not Here It Comes  
 Emerald Ash Borer (EAB)  

 
 
 
 

Emerald ash borer 
(EAB) is an exotic 
insect that infests 
trees and rapidly causes the tree to decline and 
die.  EAB is native to China and eastern Asia and 
the first U.S. detection was in the Detroit area in 
2002.  Specifically, EAB has been responsible for 
the decline or death of tens of millions of U.S. ash 
trees. The native range of the emerald ash borer 
(EAB) includes China, Mongolia, North Korea, 
South Korea, Japan, Taiwan, and the Russian Far 
East. The EAB was unknown in North America until 
its discovery in southeast Michigan, but by June of 
2013, EAB infestations had been detected in 19 
states, including Iowa.1,2  In July, 2013, EAB was 

discovered in Burlington, IA (Des Moines County), and also in Fairfield, IA (Jefferson County). 
 

 

 

 Infestation                                     

 

 Adult EAB begins emerging in mid to late May with peak 
emergence in June.  Shortly after emergence the adults 
mate, and the females lay eggs two weeks later. Each 
female can lay 60 to 90 eggs in their lifetime with eggs 
typically hatching in 7-10 days.3,4  After the tiny larvae 
hatch, they start to bore through the bark and feed on the 
phloem which is the activity that will eventually kill the tree. 

The larvae will continue to feed through October before 
wintering in a small chamber in the outer bark or outer 

Emerald Ash Borer Life Cycle. 5 
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inch of wood.  The larvae will typically pass through four stages eventually reaching the pupae stage 
between 1 to 1.25 inches in length.  In the spring, EAB pupae start to transform into adults and in 1 
to 2 weeks a new generation of EAB adult beetles emerge through D-shaped exit holes and the 
adults begin the life cycle process all over again.4 

 

 
Evidence of EAB Larvae Feeding on phloem tissue and size of EAB larvae. Source: University of Madison Wisconsin6 

 

 Economic Cost of Treatment and Removal 

This insect invasion is endemic to the northern hardwood forests and includes white ash (Fraxinus 

americana), green ash (Fraxinus pennsylvanica), and black ash (Fraxinus nigra) trees. Each species is 

adapted to different sites in our forests, serving as critical ecological resources, particularly in 

riparian zones.  Ash trees are also important economically with 8 billion ash trees on U.S. 

timberlands valued at $282.25 billion (USDA FS FIA).  Moreover, ash trees are one of the most 

prevalent trees in urban areas, agricultural lands, and shelterbelts, and the costs to communities 

and landowners for removal and replacement will continue to escalate.  The 2003 Federal Register 

reported costs of ash removal and replacement at $11.7 billion (not million!) for six infested 

southeastern Michigan counties alone. 7 

EAB has created a huge concern for communities which are already struggling to take care of aging 

trees and attempting to plant new trees to increase canopy.  As dead ash trees fail, they fall on 

homes, cars and people and are unsafe to climb even by tree removal professionals. Elimination of 

these high risk trees should be part of a management plan, but it will be very expensive.  For 

example, the City of Midland, Michigan was forced to take funds from street paving, water-sewer 

projects and parks just to remove standing dead ash trees over a period of five years at a cost of 2 

million dollars with an average removal cost of $621 per tree. 8  So, it becomes clear that the 

present costs of preserving desirable trees and planting new trees will now be expanded 

exponentially as municipalities grapple with the added burden of treating and removing tens of 

thousands of ash trees.  
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Source: http://bioforesttech.wordpress.com/, original source:  Dan Herms OSU  

      

 
  

 Treatment 

 
Alongside any removal program for potentially dangerous ash trees affected by EAB is a possible 
treatment program.  The opinions on treating trees to prevent EAB vary greatly.  Some cities or 
organizations have elected to simply do nothing and wait for the insect to arrive.  Others are 
making detailed plans for detection, treatment and removal of trees.  Additional groups are 
somewhere in between. 
 
From these approaches three plans could be viewed as possible preparation for the onset of EAB. 
 

1.   Do nothing and bear the cost of all tree removal 
2.   Proactive advance removal of trees 

Toledo, Ohio  August 2009 Toledo, Ohio  June 2006 

Midland, Michigan has been forced to cut down hundreds 
of trees and treat thousands more as a result of emerald ash borer. 9 

http://bioforesttech.wordpress.com/
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a. Removal of diseased or structurally compromised trees 
b. Removal of selected trees based on location  
c. Removal of trees with other health issues 

3.  Proactive chemical treatment 
a. Treat all ash trees  
b. Treat selected trees based on health and location 
c. Treat selected trees based on landscape value 
d. Treat any and all trees to allow time for removal operations to keep up with demand. 

 

 Contrasting Treatment Plans 

 

Oakville, Ontario 
Oakville has the most aggressive management plan in North America to combat EAB.  The City 
Council approved a plan to treat 75 per cent of the public ash canopy (approximately 6,000 city-
owned trees) on streets and in parks.   To protect resident safety and property, the town will 
remove the remaining 25 per cent of the public ash canopy over the next few years and replace it 
with trees of different species, a program that began on November 1, 2012.  

Ash trees will be treated if they are at least 20 cm in diameter (8” U.S.), measured 1.3 meters from 
the ground (54” above ground U.S.) AND if they do not have holes in their trunk AND if at least 70 
percent of the upper branches are healthy. 10 

Fort Wayne, Indiana 

The City of Fort Wayne owned approximately 13,500 ash trees along the city streets in 2009. The 
Ash population accounted for 25% of the total urban canopy in Fort Wayne. The Forestry division 
decided in early March of 2009 to save as many of their Ash trees as possible. The treatment plan 
was divided into two parts. The first specifications were written for trees 1” to 17” in diameter. The 
method of treatment was soil injection of Imidacloprid with fertilizer and organic soil amendments 
added. The City of Fort Wayne treated 10,636 Ash trees under this contract. The second 
specification was written for the trees measuring 18” to 48” in diameter. The method used in this 
specification was trunk injection using Arborsystems Direct-Inject Wedgle. The city treated 1302 Ash 
trees with the Wedgle trunk injection system.  The plan for any tree removal was based on the 
outcome of the treatment program which would eventually dictate the population reduction 
needed.11 In a telephone interview with Fort Wayne’s City Arborist, the author learned that the 
treatment of ash trees was viewed to be successful.  The arborist stated that he would not 
recommend treatment of trees with over 25% canopy loss, but he certainly said the cost analysis 
shows the advantage of treating trees over the cost of removal and replacement. 12 
 
Rolling Meadows, Illinois 
Other communities take a completely different approach to the option of treating trees with EAB.  
“Should we be spending money to try to save a tree that's going to die sooner or later anyway, 
especially when we don't know for sure that this will even work?” asked Alderman John D'Astice of 
Rolling Meadows, where officials ultimately decided not to treat most of the 1,700 public trees.13 
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 Management Plan 

States that have already been affected by EAB are making suggestions for the states that will soon 
face the same circumstances. Wisconsin is one of them.   
 
Wisconsin’s Urban Ash Management Guidelines recommend the following: 14 
 

1. Make a plan; failure to plan will cost more in the long run 
2. Start with a tree inventory; planning will require an understanding of the quantity and 

condition of trees 
3. Preemptive removal of at least some ash 
4. Diversity of replacement trees  

 
The American Public Works Association suggests that a strategy to deal with EAB or any other 
emerging threat will minimize cost, minimize canopy lost, minimize environmental impact, minimize 
hazards and liability, and spread catastrophic cost over decades. 
 
With these goals in mind, the APWA recommends: 
 

1. Tree removal and replacement 
2. Bi-annual treatment of selected ash 

a. Annual tree condition monitoring 
b. Wound response assessment 
c. EAB population monitoring 

3. Performance assessments and adaptive management 
4. Assessment and integration of new management options 

 

 Oak Wilt 

Oak wilt is the most damaging disease of oak trees in Iowa, and it has killed many forests in the 
Eastern and Central United States.  Oak Wilt was first identified in Wisconsin in the early 1940s, but 
disease survey records suggest that it had been 
present there since at least 1912.  The disease has 
not devastated its host species mainly because its 
spread from diseased to healthy trees has been 
relatively slow and sporadic.  Virtually all counties 
in Iowa have reported the disease.  The regional 
distribution of oak wilt has changed little in the 
last 50 years, although its incidence has fluctuated 
sharply in many localities.  
 
 
 
 

Leaves infected with Oak Wilt 
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The fungus that causes oak wilt, Ceratocystis 
fagacearum, invades the water-conducting tissues 
(xylem) of oak trees. The trees respond to this attack by 
plugging the xylem vessels. This blockage prevents the 
normal upward flow of water through the vessels, 
causing the foliage to wilt and die. 
 
Oak wilt symptoms in red oak will first appear in late 
spring or early summer. Leaves discolor, wilt, and fall at 
the top of the tree first and later at the tips of the 
lateral branches. Leaves turn a dull, bronzed brown at 
the tips and along the outer margins, with a sharp line 
separating discolored from normal green tissue. 15 

 
 
 
 
 
 
 
 

 

 Bur Oak Blight 

 

Bur Oak Blight is a disease that has been recognized in several 
Midwestern States since the 1990s with Iowa reporting its 
first occurrence in 2004. . The disease is caused by five known 
species of fungus that attack the leaf on only bur oak trees.  
Severe symptoms of BOB have only been observed on bur 
oak that produces smaller acorns. BOB occurs primarily on 
naturally established trees, and especially on mature trees on 
upland sites that appear to be remnants of savannah forests. 
Leaf symptoms typically appear in late July or August with the infected leaves developing purple-
brown lesions along the mid-vein and major lateral veins on the underside of leaves. As the lesions 

increase in size, dark veins become noticeable on 
the upper leaf surface giving the leaf an overall 
wilted or scorched appearance. The symptoms of 
wilting and leaf scorch resemble, and have been 
confused with, symptoms induced by oak wilt, but 
one main difference is that the Bur Oak Blight will 
first impact leaves toward the bottom of the tree 
while Oak Wilt is first recognized at the top of a 
tree. 16 

Leaves infected with Bur Oak Blight 

Oak Tree with Oak Wilt 

Tree with Bur Oak Blight 
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Debris Management: 
Trouble in Paradise 

The Federal Emergency Management Agency (FEMA) encourages state and local governments to 
take a proactive approach to coordinating and managing debris removal operations as part of their 
overall emergency management plan.  The agency believes that communities with a debris 
management plan are more prepared to restore public services and ensure the public health and 
safety in the aftermath of a disaster. 1 

Polk County Emergency Management formulated a Debris Management Plan which was updated in 
June of 2013 to meet all FEMA eligibility requirements  prepared for any incidents whether funding 
was possible or not.  The plan prepares for an expedient, yet safe clearance and removal of debris in 
the most efficient and cost effective method possible and to coordinate these efforts with state and 
federal agencies when necessary. 2 

Even without any storm events, each year the city of Des Moines generates a huge volume of debris 
from trees and other vegetation. Much of this material is chipped to create compost.  Below is a 
current photo showing the city’s tree debris pile and the wood chip pile which was at approximately 
5,000 cubic yards, both near capacity.3  During the 2012-13 fiscal year, Metro Waste Authority 
received and chipped over 32,600 cubic yards of compost.  The brush and tree parts were 
contributed by citizens during Spring Cleanup to Remove Urban Blight (SCRUB) events, and by tree 
and landscape contractors.  
 

                
 

 

 

 

 

 

Metro Waste Compost Facility 
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Minor                   Major                     Destroyed 

 Storm Debris Management 

To prepare for a storm or disaster, a plan is currently being developed to handle the debris 
produced from such events. As of July 2013, it still remains for all municipalities in the Des Moines 
Metro area to agree to this plan.  Referenced in the following chart, during a minor event the 
removal of all debris remains the sole responsibility of the property owner; during a major event 
drop off sites will be opened for property owners (not contractors); and during a “destroyed” event, 
the city will offer curbside collection of the material. 

        

 

The city will attempt to assist 

residents with disposal options 
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Following storms the volume of debris obviously increases greatly, putting added pressure on the 
city to deal with the added volume of material.  This may include damage to trees caused by strong 
winds during violent thunderstorms in the summer or from ice storms during winter months. 

 

 

 Debris Management from Developing Events 
In addition to storms, another monumental concern that could potentially create a massive increase 
to debris is the emerging threat of Emerald Ash Borer (EAB).  In states that have experienced the 
devastation of this infestation, the increase in debris from trees has been enormous, reaching 
several times normal volume. When EAB arrives, there will be a prolonged period of approximately 
5 years during which this extra debris will have to be managed. 
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Preservation of an Urban 

Forest: Protecting Our Future 

 Tree Preservation Equals Life Preservation 

A well maintained urban forest is an invaluable contribution to a community and provides countless 

benefits that help preserve the quality of life for its residents.  While the introduction of new trees is 

vital for maintaining or increasing the urban canopy of Des Moines, protection and maintenance of 

‘existing’ trees provides an exponential increase in benefits.  By investing time and resources into 

the preservation of established and mature canopy, the Des Moines community will harvest the 

benefits from this commitment for generations to come.    

     

 

“Someone is sitting in the shade today because someone planted a tree a long time ago.” 
Warren Buffet.   

This quote certainly makes a valuable point, but we could add a second quote as follows: 

“Someone is sitting in the shade today because someone helped protect and maintain a 
tree.” Dennis Vaughn, STEM Extern 

Since the urban forest provides so much benefit to a city, community efforts to promote trees or to 
increase the tree canopy have often been focused on new tree planting.  However, it is crucial to 
concentrate on the preservation of existing trees as well.  This includes the training of young trees 
for the first few years after planting. 

Walmart Hilton Head, SC. An example of preserving trees during development. 
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Given that close to 80 percent of the population of the conterminous United States lives in an urban 
area, the positive attributes provided by urban forests touch most U.S. citizens. Nationally, urban 
forests in the United States are estimated to contain about 3.8 billion trees, with an estimated 
structural asset value of $2.4 trillion (Nowak et al. 2002).1  The management of the urban canopy 
typically involves a variety of activities such as inventorying tree populations; enacting tree and land 
use planning ordinances and policies; developing and implementing long-term management and 
maintenance plans, annual work plans, and budgets; and promoting community education and 
participation (Dwyer et al. 1992, 
Elmendorf et al. 2003).2 

The Iowa State Extension Service 
promotes pruning as the most important 
maintenance practice.  When done 
properly, pruning can improve the health 
and structure of trees, and provide a safer 
environment for people, pets, and 
property. Proper pruning includes knowing 
which branches to remove, when to do it, 
and how to minimize damage to the tree.  
Pruning within the first 15-20 years of a 
tree’s life is critical because it promotes 
good branch structure and tree strength, 
making a tree less susceptible to damage 
from wind, ice, and snow storms. 3   Many 
arborists consider the first three years of a tree’s life to be the most critical in terms of both survival 
and interventions.  This could easily be paralleled with the development of a child where the first 
few years of life have a pivotal impact on the well being of the infant.      

The early investment in maintenance offers a huge return for an urban canopy.  According to the 
Center for Urban Forest Research, Pacific USDA Forest Service, a large tree will cost $18 dollars a 
year to maintain, but provides $4400 in value to a community where a small tree would cost $14 
dollars to maintain each year but would only provide $270 in value to a community.4   The report 
was emphasizing the economic value in planting small trees versus planting large trees, but the 
information is applicable to the exponential difference between the benefits provided from a young 
newly planted tree in a community in comparison to a mature well established tree.  
 
To make a comparison of the specific value of a juvenile tree with a mature tree in terms of 
economic value, a tree calculator has been developed by Casey Trees and Davey Tree Expert 
Company.  Using the tree calculator, http://www.treebenefits.com/calculator, the economic value 
of a tree may be determined based on its size, species, climate zone, and land use area.  For 
example, for the Midwest climate of Des Moines in a single family residential neighborhood, a 2 
inch diameter oak tree (approximate planting size) would provide an economic value of $11 per 
year, while an 18 inch diameter tree (approximate established size) would provide an economic 
value of $181 per year.  
 
 
 

Entry drive to Hilton Head Walmart 

http://www.treebenefits.com/calculator
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A 36 inch diameter oak tree (mature size) would provide $361 of economic value annually. 5   
See figures below.  

 
 
 
 
 
 

      

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 

Economic value of a 2 inch diameter oak tree in a 
single family residential area in Des Moines 

 

Economic value of an 18 inch diameter oak tree in 
a single family residential area in Des Moines. 

 

Economic Value of a 36 inch diameter oak tree in a 
single family residential area of Des Moines. 
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While some functional benefits of trees are well documented, others are difficult to quantify (e.g., 
human social and communal health). Trees' specific geography, climate, and interactions with 
humans and infrastructure are highly variable and make precise calculations that much more 
difficult. Given these complexities, the results presented in the preceding graphs should be 
considered initial approximations—a general accounting of the benefits produced by urban street-
side plantings.  NOTE:  benefits of trees do not account for the costs associated with trees' long-
term care and maintenance. 

From this information it becomes easy to see that maintenance pays huge dividends.  The economic 
and environmental value of an existing tree is exponentially greater than the benefits of a smaller 
tree of the same species in the same climatic zone.   It is also noteworthy that investment in 
maintenance doesn’t just help maintain the benefits of the existing trees, but actually helps to 
extend and increase their impact.  For example, the 18 inch Oak tree shown previously, was 
providing an economic value of $181 annually, but with proper maintenance over the next 5 years, 
the same tree would increase to a value of $233 annually. 5 

 May the Forest Be With You 

Maintenance and protection of existing trees should be a key component of an UFMP, but how 
should this take place?  Pruning and other positive interventions along with protection efforts 
should be common practices carried out by not only the forestry department of a municipality, but 
also by volunteer groups, schools, businesses, and residential property owners. 

 Policy      

Cities across the United States have changed public policy to help preserve trees and ensure their 
proper maintenance.  Lacey Washington, for example, adopted the following. 6 

a.  Before any residential or business development, the city Arborist will be required to 
evaluate the site for trees that should be protected. 

b. Requirement of setting 5% of a development as protected tree tract. 
c. Replanting requirements for land where trees have been cleared. 
d. Residence will only be allowed to remove existing diseased or hazardous tree after a visit 

from the city Arborist. 
e. No tree removal is permitted without a land clearing permit.   

Other cities have implemented more general policies for the preservation of established trees.  In 
Austin, Texas, home owners must obtain a permit to remove any tree at least 60 inches in 
circumference (or 19 inches in diameter) and businesses are required to accurately locate all trees 8 
inches in diameter or 25 inches in circumference or larger for development review. 7 

In Kansas City, the city ordinance requires the identification of trees to be removed and trees to be 
preserved during the development of the subject property with the goal of saving trees that are not 
required to be removed for the development of the property (Ord. No. 120939, § 1, 12-20-2012).   
In addition, a licensed surveyor, professional engineer, or landscape architect must delineate the 
existing edge of the tree canopy. The survey must identify the critical root zone of all trees at the 
mapped canopy cover boundary with a diameter breast height (DBH) of 10 inches or greater. The 
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Tree Protection Zone in a Construction Area 
  

 

surveyor may identify specific tree species to more accurately delineate the riparian vegetation 
boundary if the mature vegetation appears to extend into uplands. The riparian boundary is 
assumed to exist when less than 50% of the mature trees (10-inch DBH or greater) are of riparian or 
bottomland species as defined by The Terrestrial Natural Communities of Missouri and approved by 
the city. The surveyor must delineate the canopy cover boundary of the mature riparian tree 
specimens. 8 

In the City of Chicago, parkway tree planting is required by city ordinance under the following 
conditions: 

1. Construction of any principal building 
2. Additions to a building in excess of 1,500 square feet of floor area. 
3. Repair or rehabilitation of a building if the cost exceeds $10,000 or 50 percent of the 

building’s replacement cost, whichever is greater. 
4. The construction or installation of any parking area containing more than four parking 

spaces. 
5. The repair, rehabilitation or expansion of any existing surface parking area, containing 

more than four parking spaces, if the expansion will increase the number of parking 
spaces by four spaces. 9 

To help preserve the existing trees, a Tree Removal Permit shall be issued only in the event the city 
finds that all reasonable efforts have been undertaken in the architectural layout and design of the 
proposed development to preserve existing street trees.  As a condition of the Tree Removal Permit, 
replacement trees and/or compensation for lost value may be required.  This includes  

A) Building placement and driveway, walkway and parking areas to be designed in such a 
way as to avoid unnecessary removal of existing trees. 
 

B) Every effort shall be made to protect existing trees during the placement of utility 
service. 9 

Even simple measures may offer meaningful protection to the critical mature trees in our canopy.  
Proactive planning to prevent mature tree losses is the key to success.   

Before construction, the property owner should take stock of all trees on the site, make an 
inventory of existing trees and then establish a Tree 
Protection Zone (TPZ) which is a protected area that 
preserves roots and soil and keeps branches clear of 
contact with construction equipment and materials. 

Efforts have also been made across the country to protect 
mature established trees to ensure their aesthetic and 
economic value will branch from present day to the future 
generations.  Specific areas may be marked with signs to 
prevent any destruction, spraying or other potential harm.   

For example, the Oakville Ontario City Council has adopted 
several by-laws to provide preservation of the tree canopy.  

These by-laws were intended to regulate the destruction or injury of all trees of any size located on 
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municipal property and private trees greater than 20 centimeters in diameter measured at breast 
height (1.37 meters).10 

            
       

 

 Education 

All of the policies and governmental efforts to protect and preserve 
the existing trees in a community will not be successful without 
education.  An informed public will be more likely to make prudent 
decisions involving the preservation of trees and be willing to 
commit resources toward the goals of maintaining and improving 
an urban forest.  The education component of tree preservation 
involves many branches stemming from the common root goal of 
an increased tree canopy with healthier trees and more economic 
benefit for the community.  The branches may include 
collaboration with schools, public awareness campaigns, 
informational websites, seminars, partnering with businesses, and 
hands-on demonstrations at public events. 

 
An excellent example of the need for public education for the 
protection of trees is the concern over transportation of firewood 
into campgrounds.  The practice of hauling firewood for camping 
risks transport of insects and disease that potentially harm other 
trees.  Efforts to reduce or eliminate the hauling of firewood will 
take an assertive and collaborative public education effort. 

 
 

 
  

Identification of Efforts to Protect Trees 

 
 Identification of Tree Preservation Area 

Anti-Wood Hauling Advertisement. 11 
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Next Steps: Cultivating the ‘Final’ 

Urban Forest Master Plan 
 

The logical next steps before a final Urban Forest Master Plan (UFMP) may become a functioning 

living document will be a) the completion of a comprehensive tree inventory, b) the introduction of 

the inventory data into all of the UFMP content, and c) the research of remaining vital topics. 

The inventory will provide an estimated 30 data points for each tree in the urban canopy, which 

information will be available in an electronic document that will be updated and expanded with use.  

It will serve as the knowledge data base about the trees of Des Moines and as the mechanism for 

developing an action plan to improve the community canopy.    

Eventually, the Des Moines UFMP will replace this preliminary plan, guide us to create goals, set 

strategies for attainment, and foster mechanisms for successful urban forest management.  

The topics in this Prelude to an UFMP require further development.  The following list of topics, as 

yet unexplored and not yet exhaustive, will require research and development before being 

included in the UFMP. 

 Green Infrastructure 

 Tree Management Plan 

 Public Trees 

 Private Trees 

 Funding 

 Community Needs and Opinion 

 Education:  Children, Youth, Adult  

 Street Trees 

 Parks, Cemetery, and Golf Course Trees 

 Partners 

 Development: Preservation and Mitigation 

 Canopy Goals 

 Riparian Borders    

 Historical Landscapes: e.g. former prairies 

 Wildlife and Environment  

 Other landowners:  Private golf courses Des Moines Water Works, schools, federal and state land, 

Zoo 
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