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MAKING URBAN TREES COUNT:. QUANTIFYING
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Balancing Urban Growth and Wellness

Urban Tree Canopy Analysis Summarized by Zoning Categories - Norfolk, VA

* We're gaining more urban forests
as communities grow

 But we’re losing urban tree canopy
due to continued development,
pests and disease, choices of
private land owners, etc.

* This work highlights one of many
benefits of urban trees.
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Why water balance?

 Water balance is a mathematical framework that accounts for all
additions and losses of water from a drainage area.

e Different land uses are compared using similar assumptions and

inform nutrient and sediment transport to streams, rivers, and
estuaries.

(www.longtom.org)



Water measurements in cities are difficult

* Water balance modelling is the best approach for estimating the
impacts of long-term practices in complex watersheds.
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Key Factors:
Location
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Key Factors: Tree Choice

* For each city, selected 5 reference native tree species of different
size (McPherson Tree Guides and other reference books).

* Obtained key physical attributes near maturity for those trees
using i-Tree Forecast (U.S. Forest Service).
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Key Factors: Soils

e USGS, Urban Hydrology for Small Watershed (TR-55)

Table 2-2a Runoff curve numbers for urban areas v

]
Curve numbers for
Cover description -—--———-—--—--——moeeeeeeeee hydrologic soil group ------——-
Average percent
Cover type and hydrologic condition impervious area % A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:

Poor condition (grass cover < 50%) .......ccceeververerrenieniieeenne 68 79 86 89
Fair condition (grass cover 50% to 75%) ......cccccevenvierieiniennienne 49 69 79 84
Good condition (grass cover > 75%) .....ccceevverveerrerreeneeneeneennes 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-0f-Way) .......ceoceeeeerirnieiere e 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding

TIRE-Of-WaY) o 98 98 98 98
Paved; open ditches (including right-of-way) ........cccccccevenenne 83 89 92 93
Gravel (including right-0f-way) ........cccceevververveenieenreneeneereenens 76 85 89 91

Dirt (including right-of-way) ......ccccoceiiiniiniiniinneeeieeee 72 82 87 89



Water balance calculations: runoff

1. precipitation

runoff

—




Water balance calculations: infiltration




Water balance calculations: soil leaching

Total

pore

space

Filled pore 1 leachate = infiltration +
space filled pore space — total

pore space



Water balance calculations: soil storage

final pore space = initial pore
space - evapotranspiration




Repeat calculations with different land
use

1. precipitation 2.

runoff v
' Infiltration = precip - runoff

final pore space = initial pore
space - evapotranspiration

Total

pore

space

Filled pore l leachate = infiltration +
space

filled pore space - total
pore space



Preliminary data products and interpretation
T

Open Space by Soil Group

(% reduction) Impervious
Climate Zone LGCERN S A B C D (% reduction)
Northeast Large Broadleaf
Northeast Medium Broadleaf
Northeast Small Broadleaf
Northeast Large Conifer
Northeast Small Conifer

* Series of six look-up tables including: ,
stormwater runoff reductions, shallow groundwater reductions,
and adjustment tables for nitrogen, phosphorus, and sediment.



Preliminary data products and interpretation
T

Open Space by Soil Group

(% reduction) Impervious
Climate Zone Tree Type A B C D (% reduction)
Northeast Large Broadleaf 44.9
Northeast Medium Broadleaf 45.6
Northeast Small Broadleaf 25.7
Northeast Large Conifer 63.1
Northeast Small Conifer 68.5

* Total water reductions for trees near maturity



Results mask the importance of tree size
T

Open Space by Soil Group

(% reduction) Impervious
Climate Zone LGCERN S A B C D (% reduction)
Northeast Large Broadleaf 44.9
Northeast Medium Broadleaf 45.6
Northeast Small Broadleaf 25.7
Northeast Large Conifer 63.1
Northeast Small Conifer 68.5

* Total water reductions for trees near maturity

* Designed to inform benefits and consequences of land use
change scenarios

e Results are unitless and do not value tree canopy area



Preliminary data products and interpretation
T

Open Space by Soil Group

(% reduction) Impervious
Climate Zone Tree Type A B C D (% reduction)
Northeast Large Broadleaf 449 419 395 37.7 5.6
Northeast Medium Broadleaf
Northeast Small Broadleaf
Northeast Large Conifer
Northeast Small Conifer

* Total water reductions for trees near maturity



Soils with good quality perform even better
T

Open Space by Soil Group

(% reduction) Impervious
Climate Zone LGCERN S A B C D (% reduction)
Northeast Large Broadleaf 449 419 395 37.7 5.6
Northeast Medium Broadleaf
Northeast Small Broadleaf
Northeast Large Conifer
Northeast Small Conifer

* Total water reductions for trees near maturity

* Policies and procedures that protect soil quality during
development maximize benefits of tree planting in the future



Preliminary data products and interpretation
T

Open Space by Soil Group

(% reduction) Impervious
Climate Zone Tree Type A B C D (% reduction)
Northeast Large Broadleaf 5.6
Northeast Medium Broadleaf 5.8
Northeast Small Broadleaf 2.1
Northeast Large Conifer 12.4
Northeast Small Conifer 15.4

* Total water reductions for trees near maturity



Low percentages have a meaningful impact

Open Space by Soil Group

(% reduction) Impervious
Climate Zone LGCERN S A B C D (% reduction)
Northeast Large Broadleaf 5.6
Northeast Medium Broadleaf 5.8
Northeast Small Broadleaf 2.1
Northeast Large Conifer 12.4
Northeast Small Conifer 15.4

* Total water reductions for trees near maturity

* For impervious surfaces, trees can only influence the amount of
water reaching the ground






Street Tree Planting In
Raleigh, NC

Open Space by Soil Groups

(% reduction) Impervious
Climate Zone Tree Type A B C D (% reduction)
South Large Broadleaf 25.8 221 223 23.0 7.1
South Medium Broadleaf 23.0 19.1 19.2 19.9 2.8
South Small Broadleaf 13.0 10.5 104 10.8 1.9
South Large Conifer 23.8 19.8 20.0 20.7 3.9
South Small Conifer 18.4 16.5 16.6 17.1 9.7

* Total water reductions for trees near maturity

100 London planetrees and 400 flowering dogwood trees ;
canopy area near maturity = 166.0 and 58.9 ft?, respectively.

 Reduced water yield by 4.0% over 0.92 acres



