
Idaho Horticulture Expo 2007 
Urban Forest Research in the Temperate Interior West

Kelaine Vargas, Urban Ecologist 
Center for Urban Forest Research, US Forest Service



Center for Urban Forest Research
USDA Forest Service

PSW Research Station
Davis, CA





Benefit-Based Approach

ValueValue

FunctionFunctionManagementManagement

StructureStructure







PDA to Desktop PDA to Desktop 
Data TransferData Transfer

STRATUMSTRATUM









Structure













Total Replacement Value: $88.3 million



Function and Value



Conserving Energy





Reducing Stormwater Runoff





Improving Air Quality





Reducing Atmospheric Carbon Dioxide





Aesthetic and other benefits











City of 60,000
20,000 Trees

3-5% Sample = 600–1,000 trees
4 min / tree = ~50 hrs

4 teams of 3 →
2 6-hr days + 1 day training

Trained Volunteer Data Collection



Summer Interns

Pair of interns    ♦ Sample inventory
Conduct inventory, analyze data, write reports

=  ~1–2 months





67.60 71.14 75.68 81.45 84.67 83.30 74.05 53.24 17.26 Public
64.09 69.21 73.14 78.02 80.47 78.39 68.95 48.93 15.65 Yard:   East
57.92 62.70 65.93 70.22 72.08 70.60 62.08 45.05 14.70 Yard: South
73.78 79.62 84.35 89.87 92.90 90.24 79.85 55.67 17.72 Yard:  West

Total Benefits
29.32 11.38 18.63 28.44 37.43 43.98 45.29 36.62 12.79 Public
26.25 10.19 16.68 25.47 33.51 39.37 40.55 32.79 11.45 Yard

Aesthetics and other
5.56 1,11110.512,1029.221,8437.911,5826.431,2854.969933.276541.753490.4182Rainfall Interception

Hydrology (gal) 1

1.35 3.492.505.9662.235.5001.944.9381.604.2271.233.3870.802.3400.411.2660.100.315Avoided + net uptake
0.000.000.000.0000.000.0000.000.0000.000.0000.000.0000.000.0000.000.0000.000.000BVOCs released
0.02 0.120.030.1880.030.1810.020.1700.020.1520.020.1270.010.0920.010.0520.000.014VOCs  avoided
0.54 0.591.131.2270.971.0550.800.8740.630.6810.440.4790.250.2700.100.1120.020.020PM10 uptake+avoided
0.08 1.390.132.1600.122.0800.121.9460.101.7350.091.4470.061.0490.040.5880.010.152SO2 uptake+avoided
0.35 0.690.551.0740.521.0290.490.9580.440.8540.360.7120.260.5190.150.2940.040.077NO2 uptake+avoided
0.36 0.700.671.3170.591.1550.510.9910.410.8050.320.6220.210.4100.110.2190.030.052O3 uptake

Air Pollution (lb) 1

1.20 3581.865581.785341.664961.484421.233680.902690.521550.1442Public
1.17 3491.825451.745221.624851.454331.203590.872600.491480.1339Yard:   East
0.97 2901.614821.514531.374111.183540.952860.661960.371120.1030Yard: South
1.46 4362.136382.086231.985921.825451.554661.203590.702080.1958Yard:  West

Net CO2 (lb)
30.18 3,20844.884,86443.814,71541.514,43737.733,99431.913,35523.802,46913.941,4363.83390Public

29.77 3,35244.185,02343.264,90241.094,64137.494,21531.623,54423.462,61313.491,4913.56390Yard:   East
23.79 2,77637.884,46236.294,26333.543,92829.363,42324.082,79816.811,9379.741,1042.65292Yard: South
39.16 4,44054.296,20554.146,17052.585,97649.545,61043.124,87134.043,82720.032,2395.58619Yard:  West

Net Energy (kBtu)
13.04 1,11716.831,44217.321,48517.231,47716.771,43814.781,26711.941,0247.306252.12182Public
7.68 65810.0886410.3388510.218769.868458.617386.845874.273661.24106Yard:   East
3.47 2974.353724.493854.463824.333713.833283.122672.321980.8371Yard: South
9.28 79511.4598211.931,02312.031,03111.911,02110.699178.937665.614811.67143Yard:  West

Heating (kBtu)
17.14 20928.0634226.4932324.2729620.9625617.1320911.851456.65811.7121Public
22.09 26934.1141632.9340230.8737727.6333723.0128116.622039.231132.3228Yard:   East
20.33 24833.5440931.8038829.0835525.0330520.2524713.691677.43911.8122Yard: South
29.88 36442.8352242.2051540.5549537.6345932.4239525.1030614.421763.9048Yard:  West

Cooling (kWh)
$RU$RU$RU$RU$RU$RU$RU$RU$RUBenefits/tree

40 year averageYear 40Year 35Year 30Year 25Year 20Year 15Year 10Year 5Large Tree

Estimating benefits per tree



Estimating costs per tree

17.47 11.09 18.68 10.57 18.45 10.29 18.04 9.99 17.43 9.64 12.88 4.98 11.57 4.40 9.98 3.75 36.08 36.86 Total Costs

3.14 0.00 4.920.004.740.004.450.004.030.003.480.002.760.001.870.000.810.00Admin/Inspect/Other

0.05 0.01 0.080.010.080.010.070.010.060.010.060.010.040.010.030.000.010.00Liability & Legal

0.47 0.07 0.730.120.700.110.660.100.600.090.520.080.410.060.280.040.120.02Clean-Up

0.18 0.19 0.000.000.000.000.000.000.000.000.000.000.000.000.000.001.341.48Irrigation

0.26 0.04 0.400.070.390.060.370.060.330.050.290.040.230.030.150.020.070.01Infrastructure Repair

0.14 0.18 0.220.300.220.280.200.250.180.220.160.190.130.150.090.100.040.04Pest & Disease

2.77 2.31 5.204.374.663.914.093.433.482.922.832.372.121.781.361.140.260.08Remove  Dispose

6.97 3.92 7.125.707.665.918.206.138.736.345.562.305.882.376.202.455.440.23Pruning

3.50 4.38 28.0035.00Tree & Planting

PublicYardPublicYardPublicYardPublicYardPublicYardPublicYardPublicYardPublicYardPublicYardCosts ($/yr/tree)

40 year averageYear 40Year 35Year 30Year 25Year 20Year 15Year 10Year 5Large Tree

Estimating net benefits per tree

5052576367706243-19Public

5359636871736545-21Yard: east

4752566062665841-22Yard: south

6369748083857552-19Yard: west

40-year averageYear 40Year 35Year 30Year 25Year 20Year 15Year 10Year 5Total net benefits



Urban Advantage



Urban Advantage



Our Publications
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kevargas@ucdavis.edu


