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1-m Landcover for 36 cities
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Urban Ecosystem 

Accounts



•Trees and rainfall interception

•Trees and urban heat mitigation



f (interception) = (Storm Length, Storm Intensity, Wind, 
Evaporation, LAI, Tree Size, surface type) 

f (interception) = (Storm Size, Tree Cover) 
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Rainfall Interception in 2013

Intercepted Throughfall



Landcover DC   Intercepted_2001 
(Cubic Million Meter)

DC  Intercepted_2003 
(Cubic Million Meter)

Denver    Intercepted_2013 
(Cubic Million Meter)

Rainfall 0.760 m (29.9 inch) 1.545 m (60 inch) 0.638 m (25.1)
Open Water 0.11 0.12 0.02
Developed, Open Space 7.18 7.77 1.76
Developed, Low Intensity 7.81 8.45 5.58
Developed, Medium Intensity 5.29 5.72 1.76
Developed, High Intensity 0.64 0.70 0.24
Deciduous Forest 6.31 6.83 0.00
Evergreen Forest 0.15 0.16 0.00
Mixed Forest 0.72 0.78 0.00
Shrub/Scrub 0.07 0.08 0.00
Grassland/Herbaceous 0.03 0.03 0.02
Pasture/Hay 0.01 0.01 0.00
Cultivated Crops 0.02 0.02 0.02
Woody Wetlands 0.64 0.69 0.12
Sum 28.98 31.36 9.54
Percentage of Rainfall That 
Hits only Trees  that is 
intercepted

15.60% 8.31% 9.43%







How Important Are Trees?

X=[Tree Coverage, Impervious Surface]

Y=[Daytime Surface Temperature]

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐷𝐷𝐷𝐷𝐷𝐷 = 44.08 − 0.047 ∗ 𝐷𝐷𝑇𝑇 + 0.019 ∗ 𝐼𝐼𝐼𝐼𝐼𝐼



Surface heat 
and tree 

cover

Regression 
model

Predict ST 
with 0 tree 

cover

10% energy saving 
per 1 C°*

*Akbari, H., Pomerantz, M., & Taha, H. (2001). Cool surfaces and shade trees to reduce energy use and improve air quality in urban 
areas. Solar energy, 70(3), 295-310. 

What is the 
average energy for 

cooling?

One window air 
conditioner uses 136 

kwh per month

3 month of 
summer ~ 400 

kwh

Heat mitigation 
energy saving impact 

~ 40 kwh per1 C°

40 X number of 
buildings in each cell

Some Assumptions for Running An Experimental Accounting

Mitigated T. = 
modeled T. –
Observed T.



Landcover Sum Megawatt hour energy saved

Developed, Open Space 239.31
Developed, Low Intensity 1281.44
Developed, Medium Intensity 243.24
Developed, High Intensity 77.21
Barren Land (Rock/Sand/Clay) -0.06
Deciduous Forest 0.48
Evergreen Forest 0.03
Mixed Forest 0.02
Shrub/Scrub -0.26
Grassland/Herbaceous 0.16
Pasture/Hay 0.01
Cultivated Crops 0.08
Woody Wetlands 0.93
Emergent Herbaceous Wetlands 0.15
Sum 1688.32

Supply of Energy Savings by Trees



Use Table Est.s Energy Saving from Tree-Based Heat Mitigation
Landuse Energy Saved (Megawatt)

BU Res. Urban (0.1 - 1 ac) 1273.59
BU Res. dense urba (>0.1 ac) 119.89
BU Res. Suburban (1 - 2.5 ac) 90.86
BU Comm. Office 51.73
BU Ind. Factory, plant 39.96
Rec Dev. Urban park 22.48
BU Comm. Retail/shopping 16.16
BU Res. Exurban (2.5 - 10 ac) 14.37
BU Inst. Schools (developed) 12.68
BU Trans. Airports 9.98
BU Inst. Military (developed) 7.12
Rec Dev. Golf course 6.08
BU Inst. Medical 5.02
BU Misc 4.08
BU Comm. Entertainment 3.86
BU Trans. Highways/railways 3.64
Sum 1681.51
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