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Figure 5-6. Scanning electron microscope micrograph of the abaxial surface of a
3-week-old London plane leaf showing stomates. Scale, 10 um.




US Urban Forests

“ What percent of trees in cities are planted?

v

There are an estimated 5.5 billion urban trees in the U.S.



US Urban Forests

“ What percent of trees in cities are planted?

Planted
33%

Natural
regeneration

67%

Nowak, D.J. 2012. Contrasting natural regeneration and tree planting in 14 North American cities. Urban
Forestry and Urban Greening. 11: 374 — 382



Syracuse - Natural regeneration dominates

Existing population

City Land use % Planted

Syracuse, NY® Residential 29.1
[nstitutional 2.6
Vacant 1.4
Park/Cemetery/Golf 0.0
Multi-family Residential 0.0
Utilities/Transportation 0.0
Total® 12.8

Influx rate

Annual tree influx rates (trees/ha/yr) by natural regeneration and tree planting for
Syracuse, NY (2001-2009)

City Land use Total SE Regeneration Planted

Syracuse Vacant 29.2 103 292 0.0
Multi-family Residential  13.7 13.7 13.7 0.0
Park/Cemetery/Golf 12.9 81 129 0.0
Institutional 9.8 5.1 9.5 0.3
Utilities/Transportation 6.2 3.1 6.2 0.0
Residential 5.7 1.2 4.0 1.7
Commercial/Industrial 0.7 0.7 0.7 0.0
City Total 8.6 1.7 79 0.7




Tree Cover Change
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Tree Cover Change

*Year 1
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Oxygen Production

% US Urban Forests = 67
million tons annually

% 2/3 US population
consumption

% Negligible effect

Wikipedia.org


http://upload.wikimedia.org/wikipedia/commons/7/7a/Atmosphere_gas_proportions.svg
http://upload.wikimedia.org/wikipedia/commons/7/7a/Atmosphere_gas_proportions.svg
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Product Potential
% Above ground d.w. biomass = 1.3 billion tons
* Waste wood (2% mortality) = 26 million tons

*“ Products: timber, palettes, fiber, chemicals
(ethanol)

Fruit and nut production

* Total leaf biomass = 39 million tons
% 229 milliont C
% 715,000t N
* 310,000 t K
% 67,000tP
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¢ Value of noise reduction = unknown
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|The line of unintended consequences associated with deforestation continues...]
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“ Trees ;éﬁ\{es abgrb 95% of UV radiation
* Value = unknown
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Carbon Storage and Sequestration

% US urban forests

% 919 million tons stored
($119 billion)

% 37.0 million tons

sequestered per year
($4.8 billion/year)
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MOLECULES OF GASEOUS
AIR POLLUTANT

BOUNDARY
LAYER

UPPER
EPIDERMIS

PALISADE

MESOPHYLL

EPIDERMIS

)
pe-2 (0.0 08 000 I8
Scanning electron microscope micrograph of the adaxial surface of
an 8-week-old London plane leaf. Spore, pollen, carbonaceous, angular, and
aggregate particles are visible. Scale, 10 um.




Air Pollution Removal and Health Effects

% US Urban Forests: 822,000 tons/year ($5.4 billion/year)

* Reduction in incidences of:
% >580 deaths / year
* >485,000 acute respiratory symptoms / year

Nowak, D.J. and E.J. Greenfield. 2018. U.S. urban forest statistics, values and projections. J. For. 116(2):164-177



Design is Important
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Physiological Effects

* Improved:
* immune system response
* cognitive functioning
* ability to concentrate
* work productivity

*  job satisfaction

* Reduced:
% ADD symptoms
% stress
% depression

% glucose levels in diabetics
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Air Temperature Cooling

AFTERNDON

TEMPERATURE o

I LA 80 - PrROBABILITY

Affects: air quality, energy use, water cycles,
human comfort and health...



Winter
Winds

-

Coniferous
windbreaks protect
house from cold
winter winds. Trees close
to house on

east and west protect
against summer sun,

Trees on south side should Avoid dense trees in the
be deciduous to permit direction of summer
winter sun while shielding winds that block
the summer sun. desired cooling breezes.
Summer
Winds

(Akbari et al., 1992)




U.S. Building Energy Conservation

* US Energy savings =
S5.4 billion / year

% US Avoided emissions
= $2.7 billion / year

% 7.2% reduction in
residential energy use

Nowak, D.J., N. Appleton, E. Ellis, E. Greenfield. 2017. Residential building energy conservation and avoided power plant emissions by urban and community
trees in the United States. Urban Forestry and Urban Greening. 21: 158-165

Nowak, D.J. and E.J. Greenfield. 2018. U.S. urban forest statistics, values and projections. J. For. 116(2):164-177



Which tool should | use?

For forests and many trees:

Eco

(desktop app)

Flagship tool that quantifies the structure of, threats to, and
benefits and values provided by forest populations globally.

| Landscape
(web app)
Quickly assess human and forest population information & threats
to help prioritize areas for tree planting & protection.

For individual and small amounts of trees:
Canopy

o Design
(web app) : (web app)
ickly estimate t d benefits using aerial e | i
g)#(;iog)lr:;:'sna e ree canopy and benefits using aena i Parcel level analysis of current and future tree benefits.
MyTree
(web app)

Easily assess the value of one to several trees in a mobile web

] ] browser.
For recommendations on what species to plant:
, For effects on stream flow & water quality:

Species | i

(web app) Hydro

Determine the best species that meet your desired benefits. | =~ = (desikiop app) ‘ A

k S Quantify the effects of tree canopy and impervious cover on water

For benefits of new tree planting projects: _.=B70 7| quantity and quality.

& e Planting
- - {web app)
= - Estimate long-term environmental benefits and values of a tree

planting project.
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