ZUSGS

science for a changing world

Nutrient and Sediment Cycling and Retention in
Urban Floodplain Wetlands

Greg Noe, Cliff Hupp, Nancy Rybicki, Ed Schenk, and Jackie Batson

National Research Program, Reston VA

—_— , B oy - B 5 - ]
e ’ K v j ol e 4 ' 1 4 A
L ' 1’ b A / y koY ; ! i 4
b ) HA , : e ; 224 6 3 { FEF AT
Vol ; ; : ] Jod A4 B ! L aE N
A ¢ g g, Y A AT BN T ’
» 7 b i ‘{ bl A K
\
3 &




Floodplain nutrient and sediment retention

Floodplains are last location in watersheds for significant
material retention before river loading into coastal waters

What are nutrient cycling and
sediment deposition rates?

What are the controls?

What is the percent retention of river
loads by floodplains?
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Coastal Plain floodplains trap large nutrient loads

1) Measured sedimentation fluxes in plots
gm?2yrt x m?

2) Scaled to entire CP extent of floodplain
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Hydrogeomorphic controls in floodplain ecosystems

Four dimensions of river corridors influence floodplain ecosystem processes
through river-floodplain hydrologic connectivity

This heterogeneity is critical to the prediction and scaling
of floodplain effects on water quality
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Difficult Run Floodplain Study

measuring sediment and nutrient retention along lateral and longitudinal
floodplain gradients in an urban, Piedmont watershed

EXPLANATION
Physiographic province
["] Appalachian Plateau
[T] Valiey and Ridge
[] Blue Ridge
[] piedmont

| Coastal Plain

B Urban land use

{Doiicurrd Floodplain ecosystems

Hydro-
geomorphology

P ) : e
- v = " \\‘.ﬁ



Urbanization influence on flooding
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Difficult Run Floodplain Study

measuring sediment and nutrient retention along lateral and longitudinal
floodplain gradients in an urban, Piedmont watershed
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Ecosystem process measurements
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P mineralization (mmol-P m2 yr'l)
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Turnover of soil N and P pools
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Rate Areal Turnover rate Turnover
mineralization | (mol moltyr?) time (yr)
(mmol m=2 yri)

P mineralization 3.60 0.0027 369

N mineralization 319 0.046 22

% nitrification 66%
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Sedimentation stimulates mineralization

10° 101

N sedimentation during incubation

USGS

102 103

(umol-N m™2 d-1)

104

10°

- 40
e}
N
- 30 €
=
e
- 20 £
—
c
- 10 9
)
@©
N
o O
(D]
R
P <0.001 =
‘ --10 4

10° 10! 102 103 10
Estimated P sedimentation during incubation
(uwmol-P m=2 d'l)

Noe et al. in review



Vegetation N uptake
litterfall and herbaceousﬁ mol-N m=2 d'l)
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N sedimentation (g m? yr 1)

N Sedimentation (g m™ yr')

Nutrient sedimentation rates
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Geomorphic controls on sediment retention and loss
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Historic mill dams and legacy sediment

= site locations
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Urban, Piedmont floodplain is retentive

g m-2 yr'1 (average all floodplain plots)

N net flux =+ 11.43
P net flux =+ 2.35
Sediment net flux = + 3984

7.08
0.65
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uptake
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Correlations among ecosystem processes

Hydroperiod
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Nutrient and Sediment Cycling and Retention in Urban Floodplain Wetlands

Urban floodplain wetlands can still remove pollutants

Despite legacy sediment, mill dams, and stormwater
High nutrient and sediment inputs

Efficient internal cycling of nutrients

Coupled N and P biogeochemical processes

High trapping rates relative to watershed losses




AGU Chapman Conference on
Hydrogeomorphic Feedbacks and Sea Level
Qs & Rise in Tidal Freshwater River Ecosystems
O/VFERgﬁ Reston, Virginia, USA 13-16 November 2012
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