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Rationale

=Nitrogen transport from river basins has
doubled globally

*"Increasing land use change and climate
variability

=Contamination of drinking water supplies

=Currently 150 dead zones along coasts
and the number is growing
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Outline

. Urbanization alters hydrologic “connectivity”

Urbanization and climate variability amplify
nitrogen loads

Can we engineer "connectivity" with
biogeochemical “hot spots” to reduce future
nitrogen loads?
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Disappearing Streams?
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. Urbanization and climate
variability amplify nitrogen loads
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U.S. Drought Monitor octever 2. 2002

Drought Impact Types: . i::l

L0 Abnormalby Dy '
D1 Drought—hoderate A= Agriculture _
Lo D W = Water {(Hydrological)
rought—Severe F = Fire danger (Wildfires) 0 fﬂ' Tigy s
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The Drought Monifor focuses on broad- scale condifion s.

Local condidions may vary. See accompanying text summary —
for forecast statements . EEIEESﬁ Thum dﬂ_‘.l", Gﬂtﬂber 31, Eﬂﬂz
Awthor Brad Rippey, USDA

http:/idrought.unledu/dm
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Nitrate-N Export (kg/haly)
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Nitrate-N Export (kg/haly)
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Runoff (mm/y)

Medium-Sized Baltimore Watersheds
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Large Rivers of the Chesapeake Bay

Nitrate-N Load (kg/year)
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lll. Can we engineer "connectivity" with
biogeochemical “hot spots” to reduce
future nitrogen loads?




Stream restoration

8

Riparian “reconnection”

=2

Increased denitrification
and improved water
quality
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Hypotheses

e Stream restoration increases rates of
hyporheic denitrification

* Denitrification is stimulated by riparian
hydrologic “connectivity”
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Nitrate-N Concentration (mg/L)
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Nitrogen removal in “engineered” streams?




Surface Water Velocity (u) and
NO,; Uptake Length (S,)
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NO; flux =
182,000 mg-N d

~ 40%
of the daily load was
removed by

denitrification over a
220.5 m reach

Klocker et al. (In Press)
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Gwynns Falls (BES LTER)
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Re-inventing the Urban River Continuum
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Spring Branch Restoration
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Restoring Ecosystem Function Along the Urban River Continuum?

_____________ > Geophysical
Socio- template
cultural External Drivers
template
l Stream
Network
Water Pulses: Climate Variability &
Quality Geomorphic
Regulations Structure
Political Presses: Land Use Change
WTiI| T
Social Stream
Will Ecosystem
Functions

Ecosystem Services:

Water Quality




Conclusion

» Urbanization has altered hydrologic
"connectivity" to coastal waters

l

* Hydrologic "connectivity" has decreased
nitrogen retention

« Can engineering "connectivity" with
biogeochemical “hot spots” increase
resilience to climate variability?
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