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Conserving Energy





Conserving Energy



Trees lower air temperature



Mitigating NYC’s Heat Island

“Street trees…have the largest cooling potential per unit area…”



Trees Conserve Energy

Modesto’s Municipal Trees
• Electricity saved: 12,700 MWh

• Total savings: $1 million
• Natural gas increase: 152 Mbtu

• Cost: $−1,233
• Total energy benefit: $1,000,560

Large tree (40 years old) in 
the San Joaquin Valley

• Electricity saved:
• W: $29.23
• E: $ 21.64
• S: $ 17.23

• Natural gas saved:
• W: $ 0.11
• E: $ 0.68
• S: $ -1.09 

• Total: 
• W: $ 29.34
• E: $ 22.32
• S: $ 16.14



Plant lots of trees



Shade paved surfaces



Plan for the sun



Plan for the sun, pt. 2





Plan for the sun, pt 3: 
Pruning on the south side



Plan for the wind



Plan for the wind and sun



Choose species wisely

Evergreen Solar-friendly Solar-unfriendly



Choose species wisely, pt 2:
Bigger is better



Planting trees to save energy

• Plant lots of trees
• Shade paved surfaces 

and buildings
• Plan for the sun

• West > east > south

• Choose species wisely
• Bigger is better
• Evergreen vs deciduous
• Branching pattern



For more information



Improving Air Quality
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VOCs
115 tons per day

NOx
86 tons per day

7th worst smog 
in the countryLots of sun

Pollution
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Improving Air Quality



Trees Improve Air Quality

Sacramento’s urban canopy
• Ozone, 665 tons = $16 million
• NO2, 163 tons = $4 million
• PM10, 750 tons = $8 million
• SO2, 30 tons = $541,000
• Total, 1600 tons = $29 million

Modesto’s Municipal Trees
• Pear = $2.98
• Chinese pistache = $10.27
• London plane = $25.76
• Modesto ash = $52.61



VOC emissions
• Vehicles produce 49% (56.1 tons per day)
• 18% of vehicular emissions (10.2 tons per day; 9% 

of total) are produced while vehicle is not operating
• Temperature sensitive



Emissions Modeling
• Lots 3°F cooler
• Cabin 40-50°F cooler
• Gas temp 4-8°F cooler
• VOC reductions = 0.85 ton/day (2%)

• Greatest savings for starts (50%)
• Diurnal and hot soak each 25%

• NOx reductions = 0.1 ton/day (0.2%)
• Reductions equivalent to or 

greater than other 
SMAQMD programs:

• VOC: Vehicle retirement 
program (0.15 tpd); 
graphic arts + waste 
burning, etc. (0.9 tpd)

• NOx: Vehicle retirement 
program (0.065 tpd)



Conserve energy!!!

• Plant lots of trees
• Shade paved surfaces and 

buildings
• Plan for the sun

• West > east > south
• Choose species wisely

• Bigger is better
• Evergreen vs deciduous
• Branching pattern



Prioritize planting sites



Choose species wisely: Bigger is better



Choose species wisely, pt 2

Avoid pollutant-intolerant species More leaf surface area
Hairy parts and long stems 
BUT watch for BVOCs



Planting trees to clean the air

• Reduce energy use!
• Species choice

• Size (leaf surface area)
• Pollutant-tolerant 
• BVOC emissions

• Shade parking lots
• Plant near pollution 

sources



Improving Air Quality



Reducing Carbon Dioxide







Reducing Carbon Dioxide



Trees Reduce CO2

Sacramento’s Urban Canopy
• Store 8.8 million tons of 

CO2
• Sequester 263,000 tons 

annually
• Reduced energy use = 

83,300 tons 
• Maintenance 10,000 tons
• Net annual sequestration 

335,000 tons
• Estimated value $6.7 

million

Modesto’s Municipal Trees
• Pear = $1.95
• Southern magnolia = 

$2.81
• Gingko = $5.43
• Modesto ash = $7.67



Conserve energy!!!

• Plant lots of trees
• Shade paved surfaces and 

buildings
• Plan for the sun

• West > east > south
• Choose species wisely

• Bigger is better
• Evergreen vs deciduous
• Branching pattern



Plant lots of trees



Choose species wisely

Small and short-lived Large and long-lived



Make use of wood



Planting trees to reduce CO2

• Reduce energy 
use!

• Choose wisely
• Size
• Longevity

• Use the wood



Putting it all together

• Reduce energy use!
• West first

• Species choice
• Bigger is better
• Longer-lived is better
• Deciduous vs

evergreen
• Low emitters where 

possible



Urban Advantage



Urban Advantage
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