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Introduction:

» The purpose of this exercise is to answer three main questions:
» 1) What would be the impact of planting 1000 trees per year?

» 2) How many trees would need to be planted to maintain the same canopy
cover after 30 years?

» 3) How many trees would need to be planted to reach a canopy cover of 35%
within the next 30 years?

» | would like to talk through the process by which | attempted to answer these
guestions




Background

» What is the current state of Hartford’s canopy?
» Why are trees needed?
» Why is constant planting important?

» What has been the planting plan in the past?




What i1s the current state of Hartford’s
canopy?

» Hartford is a city in a forest

» Hartford’s urban forest makes it unique
» Hartford Currently has 568,000 trees (as of 2008)
» Around 26% of the city is covered by trees

» Canopy cover is the percentage of the land area that is covered by the canopy
of trees

» Recently, the city has been beset by storms and pests
» Storms necessitate large amounts of tree removals quickly

» Disease and Pests are incredibly destructive

» Emerald Ash Borer, Dutch EIm Disease, etc




Why are trees needed? Bl

Provide many vital uses

Provide shade, which leads to lower AC
bills

Store carbon and absorb precipitation
Remove pollutants from air

Make neighborhoods much more pleasing




Why Is constant planting important?

» The forest is rapidly aging
» Trees with a diameter of more than 20 inches are 10% of total number of trees
These trees make up about 50% of the total canopy area
Majority of canopy cover comes from these old trees
When one old tree is removed, the canopy looses a large chunk of area

Not sufficient to simply plant one tree for every tree that is removed




What has been the plan for planting in the
past?

» Plant as many trees as possible
» Usually, this ends up being a few hundred per year
» Recently, some years have had no new trees at all
» Budget is very limiting
» Significant amount of forestry money goes toward tree removals
» Trees are expensive to plant

» Once planted, however, last for a very long period of time




Why was this study undertaken?

» It is important to quantify impact of planting plans
» Important to have a basis to discuss planting targets
» Very helpful for budgeting purposes
» Important to have a goal to aim for with regards to planting
» Recently, a new planting species mix has been planned out

» Possible to see impact of that planting plan




Procedure
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What is iTree?

What data was used in this study?

How was canopy loss analyzed?

What are the limitations of iTree?

How were iTree limitations worked around?

How was new growth calculated?




What i1s 1Tree?

Developed in partnership with U.S. Forest Service
Open source piece of software for modeling ecosystem services
Designed for modeling different aspects of forests

Data is input into iTree (species, DBH)
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This data is analyzed, and can be used to generate forecasts in response to
different scenarios

» In this case, ecosystem service of interest is canopy cover




What data was used In this study?

» In 2007, Knox Parks Foundation conducted a survey
» UFORE (Urban FORest) analysis
» 200 random locations throughout Hartford
» Trees in each location were surveyed
» This data is the basis for this study
» UFORE considers sampling method valid
» UFORE study results backed up by satellite imagery




How was canopy loss analyzed?

» iTree eco v6.0 has the ability to forecast canopy growth over time
» 801 tree sample was put into iTree, and various parameters were adjusted
» Mortality Rate: left at the default value of 2% loss per year

» The forecast model was run, and the results added to excel

» This forecast gives the number of acres that these representative 801 trees
cover, assuming that 2% of them die each year and no new ones are planted.

» This number of acres is then scaled up as if the forest had 568,000 trees, with
the assumption that this is a representative sample




What are the limitations of 1Tree?

» iTree struggles with modeling trees in forested areas

» Hartford’s urban canopy is a mixture of street trees and trees in more heavily
forested areas

» iTree calculates canopy cover as if each tree has a distinct ground area.

» Individual trees in forests/parks are responsible for a smaller amount canopy
cover

» Their closeness results in canopy overlap

» iTree tends to overestimate the total canopy cover




Trees in Forest (Note how canopy overlaps)




Urban Trees (Note distinct canopies)
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How were 1Tree limitations worked around?

» Since this sample has 801 trees and Hartford had 568,000 trees, it should be
possible to just multiply 801 by 402 (801 is 0.402% of 568,000) to scale it up, but
the canopy iTree calculated for the sample is larger than it should be.

It is possible to work backwards when looking at 2008 data
2008 UFORE study established that the canopy cover at that time was 26%
The problem comes with extrapolating that 801 tree sample to the entire canopy.

Since the actual canopy cover percentage is known, it is possible to work out a
factor to multiply the 2008 sample by to scale it up

(Canopy area of 801 tree representative sample) x ((Acres in 26% of
Hartford)/(Canopy area of 801 tree sample))
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Basically, scaling up the canopy iTree has calculated in a different way

» When applied to 2008 sample, this resulted in a 26% canopy cover, as found by
UFORE

» Applied to all years forecasted for the 2008 sample (canopy loss)




How was new growth calculated?

» iTree is capable of forecasting growth of a forest taking into account tree
planting

» It is possible to modify various parameters that affect the new trees

» It is not possible to specify a mix of trees for planting

» iTree simply extrapolates the current mix of trees to each new “tree” that it
models

» This leads to a number of difficulties
» Hartford is in a unique situation
» The mix of trees that we want to plant is different than the makeup of the forest

» It is necessary to find a way to work around this problem




How was new growth calculated?

» Three new “forests” were created, one for small, medium, and large tree
species

» Each of these forests were populated with species from the tree planting plan

» The growth of each forest was modeled for 40 years, with the number of
trees to be planted in each forest being proportional to the mix specified in
the planting plan

» “....70-80% of trees planted should be large, 5-10% should be medium, and
20-30% should be small” (Tree Planting Plan)

» For my purposes I, | assumed 70% of new trees were large, 10% were medium,
and 20% were small

» Canopy cover for each year of forecasted growth was added to a spreadsheet




How was new growth calculated?

» The area (in acres) of each year of growth for each size of tree was added to
the calculated number of acres of the forest that had no planting (801 tree
sample from earlier)

» The resulting land area was divided by the total area of Hartford, to produce
the percentage of land area that was covered by trees

» This was repeated for each desired number of trees to plant (1000 trees, 3000
trees, etc)

Appendix A: Impact of Planting 1000 New Trees Per Year

Total
Hartfard Caleulated/ Calculated! Caleulated/ Hartford
Itree Cover Caloulated Hartford No Forecasted forecasted forecasted (Calculated Canopy Canopy
Calculated  Canopy Cover  Planting Small Tree Medium  Large Tree Total New Cover Cover
(2008 uFore) [No Regrowth) Canopy Cover Tree Cover Cover Tree Cover Caleulated Percentage
Year (Acres) (1) [Acres) (2) Percentage (3) (Acres) () ([Acres) (5) (Aces)i6) [Acres) [7) (Acres) (8] (9]
2008 7.0 2892.03 26.00 0.00 0.00 0.00 0.00 2892.03 26.00
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Results

What were to happen if no new planting were to occur? (Worst Case)
What were to happen if 1000 trees were planted each year?
What were to happen if 3000 trees were planted each year?

How many trees would take to keep the same canopy cover in 30 years?
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How many trees would we have to plant to reach 35% canopy cover in 30
years?




What were to happen If no new planting were
to occur?
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What were to happen if 1000 trees were
planted each year?




PERCENTAGE OF CANOPY COVER
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What were to happen if 3000 trees were
planted each year?
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How many trees would take to keep the same
canopy cover in 30 years?




How many trees would we have to plant to
reach 35% canopy cover in 30 years?

» Would need to plant 6085 trees per year

» Seems like an incredible amount, but remember the forest is 568,000 trees!




Limitations

» Large variability in the forecasts

» This study may be used to guide thoughts on tree planting, but should not be
taken as an absolute truth

» Underlying data sample is small
» Trees surveyed were only public trees
» Differences to real world
» No pests, disease, unforeseen natural disasters
» Errors are generally on the conservative side

» Tend to underestimate planting need

» In reality, more trees are removed (due to natural disasters and unforeseen events)




Conclusions

Hartford’s urban forest is in a critical situation
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Trees can be thought of as a utility
» Provide services as a result of investment
To keep the current canopy cover, 1,465 trees must be planted each year
1000 trees would result in a canopy cover of 24.16%
3000 trees would result in a canopy cover of 28.42%
To reach 35% in 30 years, 6085 trees must be planted annually
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It is important to invest in tree planting now

» Improvements take a long time to assert them selves, but will last for a very long
time
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