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Many cities’ lakes & streams are threatened.
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Excess nutrients (nitrogen and phosphotrus) in our waters cause
algae blooms, bad odor and taste, fish kills, and other problems.

ban trees

The urban forest is poised for rapld change.

Emerald ash borer will kill
@ one quarter of the Twin |
g _ Cities’ trees in 15 years.

Renovation pro]ects like the light rail create §
new spaces to plant trees in the urban core.
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How will these changes affect our lakes and streams?
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Urban trees can affect
nutrient movement to
both stormwater and

groundwater.
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Hypotheses: Street
trees and stormwater

Leaching

grass trees
H: Trees reduce nitrogen and
phosphorus leaching

down through the soll to _
groundwater. tree-less tree-lined

Nutrient flux

H: Street trees Increase
stormwater nutrient fluxes.

Leaching

Dissolved N&P
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H: Species with lower tissue X

. . nutrient concentrations
nutrient concentrations have elease less dissolved N & P
lower leaching. '
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Ecology, Evolution, and Behavior

Leaching to Groundwater:

Digging holes in Saint Paul’s city parks same environment.

soil water to analyze

nutrient concentrations.

60cm
depth

flow rate
of soil water. 30cm

Tensiometers | ‘ Lysimeters collect
measure the — '

Flow rate X nutrient concentration
= nutrient leaching

Trees have lower nutrient concen- N concentrations show a seasonal pattern, but not P.

trations than open grassy areas. - N I S P
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- gass  confor hardwood 3 grass  conifer  hardwood Minnesota experienced a prolonged drought from mid-August 2011 through
Phosphorus leaching (grand mean=60pg/1.) is March 2012. There was not enough soil water to sample during leat-drop nor
much higher than expected for most soils. For snowmelt of this past year — but we expect those early and late parts of the
comparison, lakes are eutrophic above 50pg/L. ogrowling season to have the highest leaching rates in normal weather patterns.

Tree leaf C:N, not leaf P, | N concentrations are best predicted by soil In Progress § Next Steps:
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predicts P concentrations. | C:N ratio plus net mineralization rate. Spectation: NH4",NOs57, SRE

o | " organic N and P

: ' B rieeod 2 | ] E ' 0 Tree litter, root, grass C:N:P

g ' g & : . Brays-extractable P
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TP ~ LeatCN x VegetationType, R2=0.28 logI'N ~ NetMin + SoilCN + VegetationType + (SoilCN x VegetationType), R2=0.47

Sampling sites n Horton Park
T = trees @—opem, gmssg areas
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We compare fourteen tree spemes and
open grassy areas all with:

¢ similar soils,

¢ same climate,

¢ no fertilizer or irrigation.
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H: Nutrient fluxes are high
H: Hardwoods and conifers || throughout spring and fall as
have different seasonal species drop flowers, seeds,
patterns of leaching. and leaves at different times.

Street Trees and Stormwater: &8
Sweepmg up the street gutters
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Measurements:
¢ throughfall and
precipitation
runoff & snowmelt
8 l‘l tree phenology
LMW litter mass
| | litter size fractionation
linden A
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This neighborhood drains into a watershed outlet monitoring station.
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Runoff: 9/18/2011
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Snowmelt 2012
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