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Benefit-Based Approach
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Benefits of trees: Claremont

• 23,500 municipal 
trees
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Claremont
Species Distribution of All Trees (%)

Species Percent
Sweetgum 9.23
Common crapemyrtle 8.74
Roble negro 4.27
Coastal live oak 4.19
Canary island pine 3.98
Jacaranda 3.97
California sycamore 3.91
Modesto ash 2.84
London planetree 2.61
Red ironbark 2.49
Other species 53.78
Total 100.00



Conserving Energy





Conserving Energy



Trees lower air temperature



Mitigating NYC’s Heat Island

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



Claremont
Annual Energy Benefits of  Trees by Species

Species

Total 
Electricity 
(MWh) Electricity ($)

Total 
Natural 
Gas 
(Therms)

Natural 
Gas ($) Total ($)

% of Total 
Tree 
Numbers

% of 
Total $

Avg. 
$/tree

Sweetgum 85.28 17,181.44 - 226.97 - 151.78 17,029.66 9.23 6.49 7.86
Common crapemyrtle 75.99 15,310.10 - 299.80 - 200.48 15,109.63 8.74 5.76 7.36
Roble negro 83.81 16,886.79 - 284.78 - 190.44 16,696.35 4.27 6.36 16.63
Coastal live oak; California l 108.40 21,841.38 - 376.49 - 251.77 21,589.61 4.19 8.22 21.94
Canary island pine 47.36 9,542.68 - 159.44 - 106.62 9,436.06 3.98 3.59 10.09
Jacaranda 47.61 9,592.53 - 89.32 - 59.73 9,532.80 3.97 3.63 10.23
California sycamore 85.23 17,172.11 - 241.21 - 161.30 17,010.81 3.91 6.48 18.49
Modesto ash 58.25 11,736.04 - 213.61 - 142.84 11,593.20 2.84 4.42 17.38
London planetree 37.96 7,647.22 - 105.11 - 70.29 7,576.94 2.61 2.89 12.34
Red ironbark 40.25 8,109.18 - 132.59 - 88.67 8,020.51 2.49 3.06 13.73
Chinese pistache 9.21 1,855.90 - 27.01 - 18.06 1,837.84 2.16 0.70 3.62
Tulip tree 28.37 5,716.74 - 70.26 - 46.98 5,669.76 2.13 2.16 11.32
Southern magnolia 31.23 6,291.36 - 114.30 - 76.43 6,214.93 1.94 2.37 13.66
Turkish pine; east mediterra 24.66 4,968.70 - 89.23 - 59.67 4,909.03 1.76 1.87 11.86
Ginkgo 12.53 2,523.76 - 52.40 - 35.04 2,488.72 1.59 0.95 6.65
Evergreen ash 42.40 8,543.58 - 81.89 - 54.76 8,488.82 1.47 3.23 24.61
California white oak 2.02 407.20 - 5.85 - 3.91 403.29 1.26 0.15 1.37
Camphor tree 18.30 3,687.80 - 57.99 - 38.78 3,649.02 1.25 1.39 12.45
Kurrajong 7.00 1,409.75 - 27.23 - 18.21 1,391.55 1.23 0.53 4.83
Mexican fan palm 4.31 869.23 0.03 0.02 869.25 1.13 0.33 3.28
Chinese sweet gum 14.29 2,878.16 - 34.77 - 23.25 2,854.90 1.10 1.09 11.02
Other street trees 452.00 91,068.95 - 1,406.26 - 940.38 90,128.56 36.78 34.33 10.43
Citywide total 1,316.46 265,240.50 - 4,096.48 - 2,739.36 262,501.19 100.00 100.00 11.17



San Francisco’s Street Trees
• Electricity saved: 651 MWh
• Natural gas saved: 1,645 Mbtu
• Total energy benefit: $85,700

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



Improving Air Quality



Environmental Defense Fund: 
where the worst air affects the most children

American Lung Association: 
worst ozone pollution
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Improving Air Quality



Annual Air Quality Benefits of  Trees by Species

Species O3 NO2 PM10 SO2
Total 

Deposition ($) NO2 PM10 VOC SO2
Total 

Avoided ($) (lb) ($) (lb) ($)
Sweetgum 319.61 104.88 167.43 13.80 2,438.80 110.98 27.25 27.24 216.98 1,131.87 - 4,050.81 - 7,777.55 - 3,062.64 - 4,206.88 9.23 - 1.94
Common crapemyrtle 294.18 100.03 155.26 13.52 2,265.49 97.90 24.21 24.22 193.34 1,004.32 0.00 0.00 902.66 3,269.81 8.74 1.59
Roble negro 520.48 201.68 290.39 19.21 4,164.26 108.45 26.73 26.74 213.25 1,109.76 - 2,142.15 - 4,112.92 - 735.22 1,161.10 4.27 1.16
Coastal live oak 736.79 285.50 411.08 27.20 5,894.98 140.18 34.57 34.58 275.82 1,435.01 - 5,973.13 - 11,468.41 - 4,027.41 - 4,138.42 4.19 - 4.21
Canary island pine 225.64 87.43 125.89 8.33 1,805.34 61.30 15.11 15.11 120.51 627.19 - 563.06 - 1,081.07 96.27 1,351.46 3.98 1.45
Jacaranda 253.70 113.32 139.45 13.16 2,086.97 62.34 15.24 15.23 121.14 633.57 0.00 0.00 733.58 2,720.54 3.97 2.92
California sycamore 392.24 128.71 205.48 16.93 2,992.98 110.77 27.22 27.22 216.86 1,130.63 - 708.22 - 1,359.78 417.22 2,763.83 3.91 3.00
Modesto ash 252.14 82.74 132.09 10.88 1,923.98 75.21 18.57 18.58 148.21 770.58 0.00 0.00 738.42 2,694.56 2.84 4.04
London planetree 173.28 56.86 90.78 7.48 1,322.22 49.35 12.12 12.12 96.57 503.60 - 392.99 - 754.54 105.58 1,071.28 2.61 1.74
Red ironbark 219.18 84.93 122.29 8.09 1,753.62 52.12 12.84 12.84 102.41 533.10 - 1,368.96 - 2,628.41 - 754.27 - 341.69 2.49 - 0.59
Chinese pistache 37.00 12.14 19.38 1.60 282.31 11.96 2.94 2.94 23.44 122.15 - 93.39 - 179.32 18.01 225.15 2.16 0.44
Tulip tree 130.55 42.84 68.39 5.63 996.15 36.98 9.07 9.07 72.19 376.84 - 1,953.82 - 3,751.33 - 1,579.09 - 2,378.35 2.13 - 4.75
Southern magnolia 193.93 75.14 108.20 7.16 1,551.59 40.32 9.95 9.96 79.45 413.09 - 495.01 - 950.41 29.10 1,014.27 1.94 2.23
Turkish pine 133.30 51.65 74.38 4.92 1,066.55 31.85 7.86 7.87 62.75 326.29 - 34.25 - 65.77 340.33 1,327.08 1.76 3.21
Ginkgo 37.89 12.08 19.79 1.56 287.32 16.11 3.99 3.99 31.87 165.42 - 47.71 - 91.61 79.57 361.14 1.59 0.97
Evergreen ash 224.89 73.80 117.81 9.71 1,716.03 55.50 13.57 13.56 107.89 564.19 0.00 0.00 616.74 2,280.22 1.47 6.61
California white oak 6.03 2.34 3.37 0.22 48.26 2.63 0.65 0.65 5.14 26.80 - 151.74 - 291.34 - 130.73 - 216.28 1.26 - 0.73
Camphor tree 121.49 47.08 67.78 4.48 972.02 23.73 5.84 5.84 46.57 242.54 0.00 0.00 322.81 1,214.56 1.25 4.15
Kurrajong 36.65 14.20 20.45 1.35 293.24 9.02 2.23 2.23 17.80 92.49 - 22.39 - 42.99 81.54 342.74 1.23 1.19
Mexican fan palm 28.03 10.86 15.64 1.03 224.24 5.73 1.39 1.38 10.98 57.77 - 30.74 - 59.02 44.30 222.98 1.13 0.84
Chinese sweet gum 57.06 18.72 29.89 2.46 435.40 18.62 4.57 4.57 36.35 189.75 - 731.31 - 1,404.11 - 559.06 - 778.96 1.10 - 3.01
Other street trees 2,519.09 937.83 1,383.09 97.59 19,915.42 586.17 144.27 144.29 1,150.05 5,990.51 - 8,869.50 - 17,029.43 - 1,907.12 8,876.50 36.78 1.03
Citywide total 6,913.16 2,544.76 3,768.31 276.32 54,437.18 1,707.23 420.18 420.24 3,349.56 17,447.47 - 27,629.17 - 53,048.00 - 8,229.42 18,836.61 100.00 0.80

% of Total 
Tree 

Numbers
Avg. 

$/tree

Deposition (lb) Avoided (lb) BVOCs Total 



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
• Gingko = $2.79
• Pear = $2.98
• Chinese pistache = $10.27
• Modesto ash = $52.61



Improving Air Quality
Parking Lots

• Lots 3°F cooler
• Cabin 40-50°F cooler
• Gas temp 4-8°F cooler
• Reduce VOC 1ton/day



Reducing stormwater runoff



“Nonpoint-source pollution 
(polluted runoff from diffuse 
sources) is one of the most 
significant causes of pollution in 
our waterways and much of the 
damage comes from runoff from 
our streets and  chemically treated 
lawns and gardens.”



Reducing Stormwater Runoff



Claremont

Annual Stormwater Benefits of  Trees by Species

Species

Total Rainfall 
Interception 
(Gal) Total ($)

% of Total 
Tree 
Numbers

% of 
Total $

Avg. 
$/tree

Sweetgum 291,746.59 1,604.72 9.23 1.83 0.74
Common crapemyrtle 318,250.25 1,750.50 8.74 1.99 0.85
Roble negro 1,545,002.63 8,498.10 4.27 9.68 8.46
Coastal live oak 2,008,666.00 11,048.43 4.19 12.58 11.23
Canary island pine 842,515.81 4,634.16 3.98 5.28 4.96
Jacaranda 1,085,972.25 5,973.26 3.97 6.80 6.41
California sycamore 599,611.94 3,298.10 3.91 3.76 3.58
Modesto ash 244,406.09 1,344.33 2.84 1.53 2.02
London planetree 216,717.19 1,192.03 2.61 1.36 1.94
Red ironbark 689,997.88 3,795.25 2.49 4.32 6.50
Chinese pistache 40,613.59 223.39 2.16 0.25 0.44
Tulip tree 98,562.32 542.13 2.13 0.62 1.08
Southern magnolia 541,405.38 2,977.94 1.94 3.39 6.54
Turkish pine 414,168.75 2,278.09 1.76 2.59 5.50
Ginkgo 45,015.82 247.60 1.59 0.28 0.66
Evergreen ash 264,454.75 1,454.60 1.47 1.66 4.22
California white oak 20,501.07 112.76 1.26 0.13 0.38
Camphor tree 338,205.88 1,860.26 1.25 2.12 6.35
Kurrajong 104,397.29 574.23 1.23 0.65 1.99
Mexican fan palm 65,307.81 359.22 1.13 0.41 1.36
Chinese sweet gum 52,099.35 286.57 1.10 0.33 1.11
Other street trees 6,136,796.50 33,754.75 36.78 38.44 3.91
Citywide total 15,964,414.00 87,810.39 100.00 100.00 3.74



San Francisco Street Trees
• Total: 97 million gallons = 

$467,000
• Flowering cherry = $0.40
• London planetree = $4.10
• Monterey pine = $19.74

Reducing Runoff

Charlotte, NC: 211 million gallons
Modesto, CA: 77 million gallons



Reducing Carbon Dioxide







Reducing Atmospheric Carbon Dioxide



Annual CO2 Benefits of  Trees by Species

Species Seq (lb) Seq ($)
Decomp 
Release(lb)

Maint 
Release (lb)

Total 
Release 
($) Avoided (lb) Avoided ($) Net Total (lb) Total ($)

% of Total 
Tree Nos.

% of 
Total $

Avg. 
$/tree

Sweetgum 120,271.04 401.71 - 1,520.57 - 9,399.17 - 36.47 55,350.45 184.87 164,701.75 550.10 9.23 6.42 0.25
Common crapemyrtle 16,767.63 56.00 - 248.84 - 4,538.62 - 15.99 49,321.91 164.74 61,302.08 204.75 8.74 2.39 0.10
Roble negro 208,630.11 696.82 - 2,029.54 - 5,003.87 - 23.49 54,401.25 181.70 255,997.95 855.03 4.27 9.98 0.85
Coastal live oak\ 159,258.53 531.92 - 4,020.50 - 5,610.98 - 32.17 70,362.58 235.01 219,989.63 734.77 4.19 8.57 0.75
Canary island pine 130,175.98 434.79 - 385.30 - 5,211.88 - 18.69 30,742.01 102.68 155,320.81 518.77 3.98 6.05 0.55
Jacaranda 36,741.45 122.72 - 396.88 - 3,639.72 - 13.48 30,902.57 103.21 63,607.43 212.45 3.97 2.48 0.23
California sycamore 121,191.96 404.78 - 1,383.56 - 4,371.77 - 19.22 55,320.42 184.77 170,757.05 570.33 3.91 6.65 0.62
Modesto ash 29,926.43 99.95 - 454.00 - 3,253.11 - 12.38 37,807.95 126.28 64,027.27 213.85 2.84 2.50 0.32
London planetree 35,995.04 120.22 - 371.56 - 1,932.31 - 7.69 24,635.73 82.28 58,326.89 194.81 2.61 2.27 0.32
Red ironbark 95,434.23 318.75 - 317.96 - 3,303.09 - 12.09 26,123.94 87.25 117,937.13 393.91 2.49 4.60 0.67
Chinese pistache 5,743.40 19.18 - 40.74 - 372.64 - 1.38 5,978.83 19.97 11,308.85 37.77 2.16 0.44 0.07
Tulip tree 30,706.40 102.56 - 389.11 - 2,080.05 - 8.25 18,416.64 61.51 46,653.89 155.82 2.13 1.82 0.31
Southern magnolia 21,857.14 73.00 - 286.09 - 2,011.69 - 7.67 20,267.79 67.69 39,827.14 133.02 1.94 1.55 0.29
Turkish pine 40,584.57 135.55 - 282.52 - 304.29 - 1.96 16,006.79 53.46 56,004.55 187.06 1.76 2.18 0.45
Ginkgo 12,493.25 41.73 - 177.41 - 1,109.11 - 4.30 8,130.36 27.16 19,337.09 64.59 1.59 0.75 0.17
Evergreen ash 110,932.36 370.51 - 1,597.22 - 3,023.05 - 15.43 27,523.38 91.93 133,835.47 447.01 1.47 5.22 1.30
California white oak 3,691.27 12.33 - 42.41 - 221.23 - 0.88 1,311.82 4.38 4,739.44 15.83 1.26 0.18 0.05
Camphor tree 19,927.73 66.56 - 375.73 - 992.25 - 4.57 11,880.35 39.68 30,440.11 101.67 1.25 1.19 0.35
Kurrajong 6,307.47 21.07 - 84.51 - 954.03 - 3.47 4,541.56 15.17 9,810.49 32.77 1.23 0.38 0.11
Mexican fan palm 7,664.24 25.60 - 222.70 - 1,700.79 - 6.42 2,800.24 9.35 8,540.99 28.53 1.13 0.33 0.11
Chinese sweet gum 20,723.38 69.22 - 301.46 - 1,533.21 - 6.13 9,272.05 30.97 28,160.76 94.06 1.10 1.10 0.36
Other street trees 590,648.00 1,972.76 - 6,644.79 - 31,792.37 - 128.38 293,380.84 979.89 845,591.69 2,824.28 36.78 32.95 0.33
Citywide total 1,825,671.63 6,097.74 - 21,573.39 - 92,359.23 - 380.54 854,479.50 2,853.96 2,566,218.50 8,571.17 100.00 100.00 0.36



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 = $0.43
• Southern magnolia = $0.62
• Gingko = $1.21
• Modesto ash = $1.70



Aesthetic and other benefits



Annual Aesthetic/Other Benefit of All Trees by Species

Species Total ($)

% of Total 
Tree 
Numbers

% of Total 
$

Avg. 
$/tree

Sweetgum 207,328.41 9.23 8.41 95.63
Common crapemyrtle 71,003.25 8.74 2.88 34.57
Roble negro 174,149.80 4.27 7.06 173.46
Coastal live oak; California l 100,085.20 4.19 4.06 101.71
Canary island pine 157,168.30 3.98 6.37 168.09
Jacaranda 127,909.40 3.97 5.19 137.24
California sycamore 246,026.30 3.91 9.97 267.42
Modesto ash 54,839.83 2.84 2.22 82.22
London planetree 120,931.70 2.61 4.90 196.96
Red ironbark 66,893.94 2.49 2.71 114.54
Chinese pistache 41,101.76 2.16 1.67 81.07
Tulip tree 62,549.27 2.13 2.54 124.85
Southern magnolia 48,473.31 1.94 1.97 106.53
Turkish pine; east mediterra 66,502.24 1.76 2.70 160.63
Ginkgo 27,518.60 1.59 1.12 73.58
Evergreen ash 86,183.73 1.47 3.49 249.81
California white oak 22,602.46 1.26 0.92 76.62
Camphor tree 31,428.33 1.25 1.27 107.26
Kurrajong 9,493.05 1.23 0.38 32.96
Mexican fan palm 6,440.00 1.13 0.26 24.30
Chinese sweet gum 30,070.26 1.10 1.22 116.10
Other street trees 707,739.88 36.78 28.69 81.89
Citywide total 2,466,439.00 100.00 100.00 104.95



Maximizing benefits



Plant lots of trees



Choose species wisely:
Bigger is better



Shade paved surfaces



Maximize leaf area and tree health 
through proper care
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Tree Size and Benefits

Honey locust
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Reducing costs



Pruning

• Prune early to encourage 
proper structure

• Prune properly to maximize 
benefits



Infrastructure Damage

Compendium of Strategies to Reduce
Infrastructure Damage



Urban 
Advantage



Urban 
Advantage
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