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Role of sediment fluxes in wetland trajectory

Local bottom perturbations favor flux concentration
and enhance local bed shear stress
thus promoting local scour and channel initiation

Channe| initiation promotes further flux concentration:
the forming channel increases its cross-sectional area in a
positive feedback between erosion and channel formation

HAT

The channel evolves toward an equilibrium configuration
characterized by a vanishing local net sediment flux

Figure 7. Skeich of the process of channel formation start-
ing from a nearly flat bottom configuration. Small perturba-
tions of bottom elevations enhance flux concentration,
leading to bottom erosion and the initiation of a channel
in which tidal fluxes further concentrate, thus increasing
channel dimensions in a self-sustained process.

« Channel the main conduit for
sediment flux to wetland complex

« Stability of entire geomorphic
planform a function of sediment flux

« Under conditions of SLR, wetland
complexes must import sediment to
maintain structure of planform

» Identifying sediment flux mechanisms
and budget tells us about trajectory

Fagherazzi et al., 2012



Blackwater NWR: poster child for wetland instability
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Measuring sediment fluxes

Continuous data: velocity, turbidity Cross-sectional data: discharge, SSC
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Time-series of forcing and flux: positive flux = seaward

N
o

Atm. forcing
o

Water level

X
=
)

—
g
=

Wmd

—FB |

I, ;.“nml““wnwu ! hﬁh .nm«n I lmllm“ m“ i Hm m L[nn

—FB | | | | | | |

R A s and LA A R0 RN Mlh U bRt at oo A0 LA AR g a0 A 1
i ‘t HH!“ 1L, 44 ”W” 4 ”“ Uy j \J LA A e d R AU

l td’uff i Al s‘\J’llin"J/J JJ ff ‘1’{"1 ‘“'
|

{"ﬁ[\]‘l‘(.‘l o, . dli it UM ‘.«QLUU R I,“U\J(-. o

2 3 4 |

{ !
”lllt“.l ‘( A ALAR _(illlu-‘-a m“l
L J / ! | M

l | |

09/25 10/02 10/09 10/16 10/23 10/30 11/06 11/13 11/20



Sediment flux response to wind: positive=seaward

BWR total flux FB1 total flux

180 ; 180
wind direction wind direction

Most export during periods of NW winds: Some export during periods of NW winds
resuspension and seaward export of water

Most import during weak S winds: supply from
Minor import during weak SW-SE winds Fishing Bay

= USGS
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Conceptual model: sediment portfolios and wetland stability
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Other wetland flux sites

Browns Island, CA
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Potential for collaboration

* Role of sediment transport cannot be distilled into single value of SSC
» Understanding of transport mechanisms and magnitudes necessary

* We have extensive time-series data for water level, SSC, fluxes

» We have sediment budgets for several complexes

» Sediment transport data can be used to build probabilistic or deterministic
models

 Willing to collaborate at new sites as available, assuming science goals are
aligned
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