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Abstract
In braided channels, the transient nature of bars points to a readily-available supply of sediment necessary
for creating and maintaining the braided planform. Numerous studies have documented planform changes
in braided rivers resulting from climate or land use activities that alter sediment delivery regimes, whereby
transitions to or from single-thread channels may result from a decrease or increase in upstream sediment
supply, respectively. Braided rivers are often found in valleys floored by large volumes of sediment (e.g., in
proglacial settings or recently deglaciated valleys), suggesting that ample sediment for bar building often
exists within a given reach. This may imply that braided rivers are inherently insensitive to alterations
in external sediment delivery regime for some time. Here we use scenario-based morphodynamic modeling
to investigate the geomorphic response of a reach of the wandering River Feshie, Scotland, to variations
in sediment supply from upstream. Four scenarios were modeled, describing sediment equilibrium, deficit,
surplus, and quasi-equilibrium marked by periodic import of sediment. Geomorphic change was quantified
by computing areal and volumetric changes across the reach, along with measuring the relative volumetric contribution of eleven braiding mechanisms. Of the four modeled scenarios, only the equilibrium and
quasi-equilibrium simulations maintained the braided nature of the modeled reach after a ten-year period.
The relative contribution of braiding mechanisms was similar between these two simulations, and the most
volumetrically-significant mechanisms were channel incision, lobe dissection, and central bar development.
The modeled scenarios produced changes that were of a greater magnitude and confined to a smaller area of
the braidplain than changes observed in the field. Nevertheless our scenario-based modeling indicates that
while relative sediment equilibrium is necessary for development and maintenance of the braided planform,
the frequency with which sediment is imported from upstream may vary significantly, and during decadal
periods when upstream supply is limited, local sediment sources are sufficient for bar building and planform
maintenance.
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Introduction

High sediment supply is a prerequisite for the formation and maintenance of braided rivers (Ashmore,
1991; Leopold and Wolman, 1957; Mueller and Pitlick, 2014), together with the competence to mobilize
bed material and readily erodible banks that lead to deposition and reworking of bed sediment. Supplied
sediment is the source of material for building a network of transient bars, the hallmark of the braided
planform, around which channels split and rejoin (Brierley and Fryirs, 2005; Bristow and Best, 1993). Over
more than six decades of research, the morphodynamic processes giving rise to the braided planform have
been studied using field and laboratory research, along with numerical modeling.
Despite the fundamental importance of sediment supply in the development of braided channels, the issue
of sediment source remains almost completely unexplored. On one hand, the supply of sediment for building
bars and developing the braided planform may intuitively be sourced from upstream, as numerous studies
focusing on braided to single-thread transitions following elimination of upstream supply (e.g., dams) have
demonstrated (Marston et al., 1995; Gilvear, 2004; Gurnell et al., 2009). Yet to solely focus on upstream
supply ignores the fact that braided rivers are commonly found in valleys floored by sediment available locally
for reworking, such as those braided streams in deglaciated valleys or downstream from glaciers (Goff and
Ashmore, 1994; Wheaton et al., 2013). These cases provide evidence that the dominant source of sediment
for bar building and establishment of the braided planform may lie within the reach itself, and be accessed
through channel migration and avulsion. This notion is reinforced by field studies that have shown rapid
planform transitions in braided reaches when sediment was locally removed via gravel mining (Piégay et
al., 1997; Kondolf et al., 2002) or channel control measures that restrict access to sediment sources on the
braidplain (Roux et al., 1989).
The question of upstream sediment supply versus within-reach sediment supply to bars in braided rivers
has tremendous implications for our understanding of these systems. For example, shifting climatic regimes
that may alter the relative frequency of sediment-supplying floods to braided reaches have the potential
to force reconfiguration of the braided planform if upstream sediment supply is the predominant source of
bar-building material (Winterbottom, 2000; Vandenberghe, 2002; Vandenberghe, 2003). Conversely, if most
of the material necessary for bar building and braided planform maintenance has its source within the reach,
braided channels may be buffered from altered flood and sediment supply regimes. The same questions arise
when considering the effect of any anthropogenic sediment supply alterations to braided rivers, such as dams
or shifts in land use that change the timing or magnitude of sediment delivery to channels (Beguerı́a et al.,
2006; Kasprak et al., 2013).
One potential explanation for the persistence of this knowledge gap is attributable to the extended

timescales over which channels respond to altered sediment supply, often rendering direct field observation
intractable (Schmidt and Wilcock, 2008; Gurnell et al., 2009). Numerical models that compute channel
adjustments to water and sediment supply (e.g., morphodynamic models) provide a way forward for understanding and predicting the effect of altered sediment regime on channel morphology. At the same time, the
high computational overhead, or conversely, the physical simplifications necessary for modeling at relevant
spatiotemporal scales (e.g., annual to centennial over reaches ranging from 1 - 10 km) mean existing morphodynamic models fail to predict the morphologic impact of altered sediment supply on rivers (Brasington
and Richards, 2007).

1.1

Objectives

To address this knowledge gap, here we use scenario-based morphodynamic modeling to explore the effect of
altered sediment supply on channel morphology at annual to decadal timescales. We seek to quantify how
the morphodynamic processes that give rise to - and maintain - braided channel planforms vary based on
the amount of upstream sediment supplied to a reach. We use simple scenario-based numerical modeling
to predict the morphodynamic response of a wandering gravel-bed river to altered sediment supply regimes
over decadal timescales.
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Study Setting

A 1-kilometer reach of the gravel-bed River Feshie, Scotland is used as the modeling site for this research.
The weakly-braided Feshie is a tributary of the Spey River and drains 231 km2 of mountainous, onceglaciated terrain. Underlain by metamorphic and igneous rocks, the basin ranges from around 230 m - 1260
m in elevation. The mean flow near the river’s outlet is about 8 m3 sec1 , with Q5 (the five-year recurrence
interval flood) equal to 80 m3 sec1 (Ferguson and Werritty, 1983). Topographic data for the study reach of
the Feshie, herein termed the Glenfeshie Reach, consist of nine years of annual resurveys (2000, 2002-2008,
2013) using real-time kinematic global positioning system (rtk-GPS) and terrestrial laser scanning (TLS,
aka ground-based lidar). For all model simulations herein, we simulated channel evolution during the period
2003-2013, for which continuous 15-minute hydrograph data are available from the Scottish Environmental
Protection Agency (SEPA; Station 8013, Feshie at Feshiebridge, 11 km downstream of the study reach).
Wheaton et al. (2013) discuss the development of an empirical downscaling coefficient (0.71), which
we employed here to translate SEPA-reported discharges at Feshiebridge to those at Glenfeshie. While we
did not perform direct measurements of competent discharge at the study reach, Ferguson and Werritty
(1983) noted that competent flows are roughly 20 m3 /s in the Glenfeshie Reach. The Feshie has a rich

history of studies seeking to understand bar evolution (Ferguson and Werritty, 1983; Wheaton et al., 2013),
sediment transport (Ashworth and Ferguson, 1989; Hodge et al., 2011), and the development of modeling
and monitoring techniques for braided rivers (Brasington et al., 2007; Vericat et al., 2007; Wheaton et al.,
2010; Brasington et al., 2012; Rychkov et al., 2012).
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The Model and Modeled Scenarios

We employed the newly-developed MoRPHED morphodynamic model (see Chapter 3) that uses simplified
sediment transport routines based on characteristic travel distances, or particle path lengths to computed
sediment transport and resultant channel morphology at the scale of individual flood events over reach (e.g.,
kilometer) scales. Full documentation of the operation of MoRPHED and its components can be found in
Chapter 3 and at http://morphed.joewheaton.org. Here we briefly discuss the model’s operation and
requisite input data, which are also detailed in Figure 1.
MoRPHED operates on a user-input digital elevation model (DEM), and in concert with a specified
hydrograph, employs the Delft3D hydraulic model (Deltares, Netherlands; run here in two-dimensional
mode for computational efficiency) to route water through the model domain and produce rasters describing
flow depth, velocity, and bed shear stress. Sediment is entrained in cells where bed shear stress (τB ) exceeds
the critical bed shear stress τBC ) for the grain size in that cell (Buffington and Montgomery, 1997; Snyder
et al., 2009):
τB > τBC

(1)

where the critical bed shear stress is computed as a function of relative sediment density (γ), acceleration
due to gravity (g), and median particle size (D), and the Shields stress at incipient motion (τ∗C ), set equal
to 0.05 such that:
τBC = τ∗C γgD

(2)

The simulations described herein employed a constant grain size, set equal to 0.05 m (D50 for the study
reach; Hodge et al., 2009). At each cell, sediment is scoured to a depth computed using the event-scale
equation of Montgomery et al., (1996) that predicts scour depth as a function of bedload transport rate
(Qb ), bedload velocity (ub ), sediment density (ρS ; 2650 kg/m3 ), and bed sediment porosity (γ):

ds =

Qb
ub ρs (1 − γ)

(3)

Once sediment is entrained, MoRPHED computes its transport downstream along flowpaths delineated using
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Figure 1: MoRPHED Model Operations Schematic. Model uses an input DEM and userspecified hydrograph and path-length distribution, in concert with hydraulic outputs of
Delft3D model, to simulate bed and bank erosion/deposition and sediment import at the
event scale.

Delft3D-derived velocity vectors. At each cell along the flowpath, an amount of sediment is deposited as
specified by a user-input path-length distribution (Figure 1), which describes the characteristic transport
distances of entrained particles during a competent flow (Pyrce and Ashmore, 2003a,b; Kasprak et al.,
2015b). Here we used a single-peak path length distribution with a total length of 210 m where the moment
statistics σ and µ were set to 125 and 40 respectively. Characteristics of the path length distribution were
obtained by measuring the average diffluence-confluence spacing across the study reach in the 2003 DEM,
which has been shown to approximate the average travel distance of particles in braided streams (Pyrce and
Ashmore, 2003b; Kasprak et al., 2015b). MoRPHED also includes routines for lateral bank erosion that
scale bank retreat distance as a user-calibrated function of near-bank shear stress and bank slope, and these
routines are further discussed in Kasprak et al. (2015a). MoRPHED outputs an updated DEM following
each flood (Figure 1).
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Figure 2: River Feshie Study Reach and Discharge Record. Hillshaded DEM from 2003 is
shown atop 1 m aerial imagery. Bottom panel shows downscaled 15-minute discharge record
at Glenfeshie for the period 2003-2013. Estimated competent flow (20 m3 /s) in the Glenfeshie
reach shown in green.

Because the concept of the sediment path length is inherently linked to individual competent flows (i.e.
floods), the time step of model operation is equal to one flood, regardless of its duration. We modeled all
competent flows in the study reach during the period 2003-2013; that is, hydraulics and sediment transport
were computed for the 185 individual flood peaks in excess of 20 m3 /s at the study reach during this
eleven-year period (Figure 2).
Sediment import is modeled in MoRPHED by employing the same path-length distribution as specified
for bed sediment transport and deposition, beginning at the upstream reach boundary. Sediment can be

imported up to once per model timestep (i.e. once per flood). The amount of sediment to import can be
specified either as a proportion of exported sediment or as an absolute volume. Here we specified four endmember cases of sediment import: (a) upstream sediment supply set equal to exported sediment for each
flood (e.g., sediment equilibrium), (b) upstream sediment supply set equal to one half of exported sediment
volume (e.g., sediment deficit), (c) upstream sediment supply set equal to twice the volume of exported
sediment (e.g., sediment surplus) and (d) upstream sediment supply set equal to exported sediment, but
import occurred only once every ten events (e.g., periodic sediment import). Each of these four scenarios is
detailed in Table 1.

TABLE 1: DECADAL SEDIMENT IMPORT SCENARIOS.
Scenario

Name

Description

Applicable Case Studies in
Braided Rivers

1

Equilibrium

Sediment import at upstream reach boundary set
equal to exported sediment volume

Numerous
laboratory
flume studies (Leopold
and Wolman, 1957; Ashmore, 1991; Pyrce and
Ashmore, 2003b; Kasprak
et al., 2015b)

2

Deficit

Sediment import at upstream reach boundary set
to half of exported volume

Dams or channel works,
torrent control; (Roux et
al., 1989; Gilvear, 2004;
Erwin et al., 2011)

3

Surplus

Sediment import at upstream reach boundary set
equal to twice the volume
of exported sediment; sediment surplus

Climate-induced sediment
delivery (Vandenberghe,
2002;
Vandenberghe,
2003); land-use change
(Wyzga, 1993)

4

Periodic Import

Sediment import at upstream reach boundary set
equal to exported sediment, but import only occurs once every ten floods;
sediment equilibrium

Sediment sourced from
rare tributary floods (Erwin et al., 2011); gravel
mining within a reach
(Piégay et al., 1997);
conditions of net deficit
over intermediate periods
(Wheaton et al., 2013)

4

Analysis Techniques

The output DEMs from each model scenario (Section 4.6, Table 1) were differenced to create DEMs-ofDifference (DoDs) at 3, 5, and 10-year intervals (Figures 4 - 7) with the 2003 Glenfeshie DEM using the
Geomorphic Change Detection 6 software (http://gcd.joewheaton.org). Complete methodology for DEM
differencing and geomorphic change detection are detailed in Wheaton et al. (2010) and Kasprak et al.
(2015b). All changes in the 2003-2013 DoDs greater than a threshold limit of 0.2 m were manually classified
into one of eleven braiding mechanisms, which are shown in Figure 8 and detailed in Wheaton et al. (2013)
and Kasprak et al. (2015b). Braiding mechanisms are the morphodynamic processes that act to create or
maintain a braided planform, and may vary in response to shifting hydrologic regime or sediment delivery
at timescales as short as an individual flood (Ashmore, 1991). The relative contribution of each braiding
mechanism to total volumetric change was recorded, along with the overall reach-scale sediment budget (e.g.,
Grams et al., 2013).
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Results

Results of decadal-scale geomorphic change and modeling using each of the four scenarios in Table 1 are
shown in Figure 3. The progression of geomorphic changes in model runs at 3, 5, and 10-year intervals are
shown in Figures 4 - 7. In field observations, along with the equilibrium and periodic model simulations, a
multi-thread channel planform was maintained; the deficit scenario produced a system with a single dominant
anabranch, whereas the surplus scenario produced widespread deposition and loss of distinct channels across
the model domain. Field-based DEM differencing (Figure 3A) revealed geomorphic change distributed across
the braidplain, and generally marked by low-magnitude elevation changes, typically confined to 1.5 m of
erosion or deposition. Mechanistic segregation of the field-based DoD (Figure 8A) indicates that a diversity
of braiding mechanisms were responsible for geomorphic change in the study reach; the combination of
central bar development (26%), transverse bar conversion (17%), lobe dissection (16%), and bank erosion
(16%) were responsible for the majority of volumetric change through the study reach.

Results of scenario-based morphodynamic modeling varied widely depending on the scenario being simulated. In general, depth of deposition across the model reach agreed well with field-observed values; maximum
aggradation depth averaged 2.3 m across the four scenarios, compared to 2.1 m via field observations. The
form of depositional change, as detailed via elevation change distributions (Figure 3B-3E), also mirrored
that seen in the field, with the majority of depositional changes occurring in thin-mantled areas across the
braidplain. Geomorphic change due to erosion varied widely between the four scenarios. Erosional change
was smallest in the surplus scenario (4,736 m3 of total erosion) and was most pronounced in the deficit scenario (25,320 m3 of total erosion). The form of erosional changes in the equilibrium and periodic scenarios
mirrored those seen in the field (elevation change distributions in Figure 3), but were generally greater in
volume than erosional changes observed via field-based DEM differencing (average 17,967 m3 in models,
12,680 m3 in field). In these runs, the volume of changes due to deposition was comparable to that seen in
the field (average 12,770 m3 in models, 14,677 m3 in field).
Generally, a smaller number of braiding mechanisms were responsible for a greater amount of geomorphic
change in the model runs than in the field. This is particularly true for the deficit and surplus runs, where
channel incision (76% of change) and transverse bar conversion (45%) were responsible for a large proportion
of geomorphic change respectively. The equilibrium and periodic scenarios produced a greater diversity of
braiding mechanisms, and those mechanisms were generally responsible for smaller volumes of geomorphic
change. In these scenarios, the contribution of individual braiding mechanisms was generally similar to that
seen in the field, although notable differences were present. In particular, bank erosion played a reduced role
in scenario-based modeling as compared to field-observed changes (17% of total change in the field compared
to average 2% in models). Conversely, channel incision was more pronounced in modeling than was observed
in the field (4% in field, average 23% in models).
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Discussion

The geomorphic change produced during scenario-based model runs is intuitive given the degree to which
the study reach is shifted into sediment surplus or deficit over the course of the simulation. When shifted
into sediment surplus or deficit, a transition away from the braided planform was observed (via overbank
deposition or channel incision, respectively). Alternatively, when sediment equilibrium was maintained, so
too was the braided planform. Mueller and Pitlick (2014) likewise found that braided and single-thread
reaches could be readily separated based on the amount of sediment transported through reaches during
floods; using a discriminant function, they were able to predict channel planform in 51 of 53 study reaches,
highlighting the relative importance of sediment supply. Our modeling results demonstrate that relatively

small variations in sediment supply can have profound effects on resultant channel planform: in our scenariobased simulations, a twofold variation in the amount of supplied sediment was sufficient to produce largescale channel pattern variability over a period of ten years. Specifically, the surplus run produced widespread
deposition of material over the braidplain, resulting in a reach marked by large swaths deposited material
and an overall loss of the original channel network (Figure 3C). In contrast, the deficit run transformed the
reach from a multi-threaded network to one marked by a single main channel that underwent a large degree
of incision over the course of the model run (Figure 3D), reminiscent of braided-to-single-thread transitions
of channels that have seen reductions in sediment supply (Gurnell et al., 2009). Between these two endmember scenarios are the equilibrium and periodic model scenarios, which, despite preferential incision of
the two main anabranches, maintained the initial multi-threaded character of the reach (Figures 3B, 3E);
the magnitudes and form of erosion/deposition in these two scenarios most closely mirrored those seen in
the field during the same ten-year period (Figure 3A).
Simply put, the results of scenario-based modeling on the Feshie indicate that sediment supply is extremely important in determining the form of a reach, maintaining a multi-threaded planform, and in Kasprak
et al. (2015a) explored the relative influence of varying the path length distribution employed in MoRPHED
model runs at annual scales, and found that in general, the choice of distribution exerts relatively little influence on the overall geomorphic change across a model reach; this stands in contrast to the high variability
and rapid divergence between simulations here depending on the sediment supply scenario employed.
Sediment supply becomes manifest in planform changes by altering the relative contributions of individual
braiding mechanisms that drive erosion and deposition. For example, in the segregated DoD obtained from
field observation (Figure 8A), all eleven possible braiding mechanisms were observed, with no individual
process accounting for more than 26% of volumetric change in the study reach. Similarly, in the equilibrium
and periodic scenarios, the greatest percent contribution of any braiding mechanism was 26% (channel
incision). On the other hand, in the deficit and surplus scenario simulations, where channel incision (76%)
and transverse bar conversion (46%) respectively comprise large proportions of the volumetric change across
the model reach.
MoRPHED is a model, with shortcomings of course; in particular, the model appears to under-predict
the amount of bank erosion (average 2 in model runs, 15% in field) and over-predicts the amount of channel incision relative to field observations (average 31% in model runs,4% in field). Despite this, the model
reproduces the complete diversity of geomorphic processes (e.g., braiding mechanisms) that lead to the development and maintenance of multi-thread channels in the field. Because of this general though imperfect
reproduction of form and process (Paola et al., 2009), MoRPHED provides an opportunity to better understand the importance of sediment source on the maintenance of braided channels. To this effect, it appears

that maintenance of the braided planform is dependent on sediment sourced both locally (e.g., within the
reach) and from upstream.
That braiding can be maintained through reworking of locally-sourced sediment is evidenced by the fact
that the multi-threaded planform persists despite an absence of upstream supply, particularly in the periodic
simulation, and over short periods (e.g., 3 years; Figure 5) in conditions of sediment deficit. Indeed, certain
braiding mechanisms that scour large volumes of material from within a reach (e.g., bank erosion, bar edge
trimming, channel incision) may provide sediment for bar building within that reach provided that sediment
travel distances do not result in eroded sediment being immediately exported from the reach. In the case of
these model scenarios, the mean travel distance of 125 m, combined with the reach length of ∼650 m, imply
that on average, particles eroded at the upstream end of the model reach would remain within the reach for
roughly five events, providing opportunities for eroded sediment to be deposited within the model domain. In
some instances, sediment sources and sinks can be directly correlated, given that we know the mean particle
travel distance. Particularly in the equilibrium and periodic model runs, areas of sediment accumulation
marked by transverse bar conversion and central bar development were located directly downstream from
sediment sources marked by lobe dissection and channel incision.
Despite the importance of local sediment sources in the maintenance of the braided planform, these
sources cannot overcome extended periods of sediment deficit. In our simulations, an initially multi-thread
planform was reduced to a reach marked by a single main anabranch within ten years (185 floods in excess
of 20 m3 /s) in conditions of sediment deficit. Thus, a supply of sediment delivered from upstream that
roughly mirrors the volume of exported sediment appears vital in maintenance of the multi-thread planform.
Interestingly, however, the planform appears relatively insensitive to the periodicity with which that sediment
is delivered. Multi-thread channel planform was preserved in both the equilibrium and periodic simulations
(Figure 3), and a diversity of braiding mechanisms were produced (Figure 8), despite sediment being imported
every flood or every ten floods, respectively. The maximum interval with which sediment can be delivered to
the reach before the multi-thread planform begins to shift to a single-thread channel is deserving of further
research; as a starting point, our results indicate that delivery once every ten floods (or roughly once per
year on the Feshie) is sufficient for planform maintenance.
Finally, it is reasonable to consider whether the magnitude of channel change predicted by MoRPHED
aligns to a reasonable degree with the timescale over which those changes occurred. In all simulations,
several meters of erosion or deposition were observed, along with large-scale channel planform transitions,
particularly in the deficit and surplus simulations. Nominally, all of these geomorphic changes took place
over a ten-year timespan. Drastic changes in channel planform, particularly arising from a sudden influx
or loss of sediment on braided streams, are common over decadal periods (Gurnell et al., 2009). However,

because MoRPHED is not directly linked to discrete units of time, but rather simulates evolution using an
event-based model timestep, it is difficult to determine whether similar magnitudes of geomorphic change
would take place on the Feshie under altered sediment supply scenarios as modeled herein. Some insight may
be gained by comparing the characteristic volumes and depths of erosion and deposition in the relatively
undisturbed model scenarios (e.g., equilibrium and periodic) to values from field observations. In general,
MoRPHED produced volumes and characteristic depths of deposition that align reasonably well with fieldobserved values (Figure 3). The average depth of deposition was 0.53 m for the model (12,770 m3 total),
and 0.41 m in the field (14,677 m3 total). On the contrary, MoRPHED consistently over-predicted the
depth and volume of erosion as compared to field data (Figure 3). The average depth of erosion was 0.80
m for the model (17,967 m3 m total) and 0.53 m in the field (12,681 m3 total), suggesting that geomorphic
change due to erosion may be artificially accelerated in MoRPHED. This divergence in prediction validity
is not surprising: a good deal of research has linked channel morphology and particle deposition locations,
which form the basis for the depositional component of MoRPHED (Sear, 1996; Habersack, 2001; Pyrce and
Ashmore, 2003a,b; Kasprak et al., 2015b). Our understanding of event-based sediment scour depth remains
limited, as does the geomorphic community’s ability to predict depth of scour during a flood (Montgomery
et al., 1996). To that end, our ability to scale event-based morphodynamics to discrete units of time remains
hindered, as we cannot reliably estimate geomorphic change due to erosion on a per-flood basis. If simplified
models such as MoRPHED are to be used deterministically, refinement of event-scale scour prediction is
vital.
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Conclusions

The volume of sediment supplied to a given reach is a reliable discriminator of channel planform (Mueller and
Pitlick, 2014), and small variations in sediment supply can produce strikingly different channel planforms.
This research employed the MoRPHED morphodynamic model to investigate channel planform change in
response to varied sediment supply on the River Feshie, UK. Four scenarios were modeled and compared to
field observations over a ten-year period, including sediment equilibrium, sediment deficit, sediment surplus,
and periodic sediment import. Of these, surplus and deficit resulted in large-scale channel pattern transitions
away from a multi-threaded planform. The equilibrium and periodic simulations maintained the braided
character of the reach, despite significant variability in the timing of sediment delivery (each flood compared
to every ten floods), while producing a strikingly similar suite of braiding mechanisms. This suggests that
while sediment supply is vital in braided planform maintenance, a multi-thread system may persist (at least
over decadal timescales) through reworking and bar building using sediment sourced from within the reach.

The maximum timescale over which local sediment can maintain a multi-thread planform is deserving of
further study. This research highlights the utility of simplified models as learning tools for fluvial dynamics,
while also illustrating the need for an improved understanding of event-scale erosion prediction if such models
are to be used in a more deterministic fashion in the future.
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Figure 3: Sediment Supply Scenario Modeling Results. DEM differencing from field measurement during 2003-2013 period (A) is compared with results of scenario-based modeling for each
sediment supply scenario (B-E) using reach-scale mapping and elevation change distributions.
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Figure 4: Results: Equilibrium Simulation. DEMs-of-Difference (top row) and elevation change
distributions (bottom row) for equilibrium scenario at 3, 5, and 10 year intervals.
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Figure 5: Results: Deficit Simulation. DEMs-of-Difference (top row) and elevation change
distributions (bottom row) for deficit scenario at 3, 5, and 10 year intervals.
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Figure 6: Results: Surplus Simulation. DEMs-of-Difference (top row) and elevation change
distributions (bottom row) for surplus scenario at 3, 5, and 10 year intervals.
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Figure 7: Results: Periodic Simulation. DEMs-of-Difference (top row) and elevation change
distributions (bottom row) for periodic scenario at 3, 5, and 10 year intervals.
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Figure 8: Mechanistic Segregation of Decadal Modeling Results. Delineated braiding mechanisms and their relative volumetric contributions to total geomorphic change are shown for
field observations (A) and each of the four sediment supply scenarios (B-E).

