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18 process models produced during STRATAFORM

are used as the modules for 2 whole margin models.
Process-Oriented Facies-Oriented Sequence-Oriented
100 s- 101y 101 y-103y 103y ->106y

River Numerical Process Approach

Shelf SedFlux SedFlux

Slope

Analytical & Probabilistic Approach

Sequence
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STRATAFORM MODELING EFFORT

Discharge Sediment Failure
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PLUME-INSTAAR GISFAIL-USGS
ECOM-3D -WHOI
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i pe Architecture
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Bottom Boundary Layer CLINOFORM-Duke
CORE-URS SEASCAPE-Duke

2D BBL-UVA -

EVENT.ODU 2D & 3D SEDFLUX-INSTAAR
SEQUENCE-LDEO & URS & ODU

Turbidity Current FACIES-ODU

LAMTURC-UI HYPER-USC
INFLO-INSTAAR BANG-Duke Other Useful Models

Debris Flow CorAl-Duke
MUDFLOW-UI ECHO-INSTAAR

SKRED-INSTAAR & NGI RIGIDEET-LDEO
BING-UMinn SIMSTRAT-UTex
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Sequence Whole Margin Model Concept a la Steckler et al.

Shoreline

Conceptual Diagram of Components of SEQUENCEA.
Shoreline 1s a moving boundary.
Deposition decreases with water depth.
Gravitational slope processes invoked with threshold criteria.
Turbidites deposition on rise.
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SedFlux Component Modeling Scheme
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Precip. & Temp. Data: GCM predictions, air or ground info
Drainage Basin Relief and Area, Glacier Distribution: satellite info

\
Hydrological Model

daily Q, Qs, Cs, grain size, river velocity, channel size
SedFlux *

Seafloor Bathymetry: GEOSAT

MODELING Ocean Climate (wind &;vaves): Sat & Buoy Data
SCHEME < River Plume Models

Nepheloid Layer Shelf Transport
Model > Model
(mid water column) _ (bottom boundary dynamics)

Sediment Flux, Accumulation Rate, Seafloor Properties (poulk,
grain size) on continental margin (shelf and slope)

Slope Stability Models

Compaction, excess pore pressure, sediment strength
potential failure planes, volume of failure

\

Sediment Gravity Flow Models

Seafloor Stratigraphy, Bedding Geometry & Coherency, Erosion Surfaces,
Seafloor Properties (pouik, grain size, porosity)
+
Acoustic Source Signatures (calibrated)

Acoustic Models

Reflecting Surfaces, Acoustic Absorbtion & Attenuation
Acoustic Geoclutter
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HydroTrend produces daily

variability in water and sediment
discharge for both paleo and
modern river basins and uses
other spatial models 1.e. Hydrolk
and RiverTools and global
databases (e.g. DODS).
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Sediment Load at River Mouth (MT/yr)
Syvitski and Morehead, 1999 (Natural)
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Percentage Time Moving 90% of Sediment Load
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Each module has its own computational grid
and boundary closure scheme

OUTER SOLUTION
Depth-averaged Equations
Implicit Scheme

INNER SOLUTION
Vertical Velocity Profiles
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Modules to be first tested in stand alone mode urs: siice Model

suspended Sediment
Contours
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URS: Slice Model

Evolution of Bed Stratigrapy
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Modules to be first tested in stand alone mode
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Each SedFlux module needs some form of verification
(lab or field) before incorporation in master architecture.

Application to 1996-97 Eel River Flood at 60-meter Site
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(Observations from Traykovski et al., CSR 2000)
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Monitoring
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The SedFlux goal is an integrative modeling system that
simulates the formation of stratigraphic sequences
populated by facies created by sedimentary processes.
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Sensitivity experiments on parameters
‘ ) |
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As sediment cohesion is increased, from 1 to 1000 Pa,
failure size increases but the number of seafloor failure

Community Sediment Model Workshop, Boulder, Feb. 20-22, 2002



Cross—Section showing Sediment Grain Size
Wave Diffusion
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Sensitivity Experiments through Visualization
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Model Runs

River Influx Run 1
Waves Run2
Debris Flows Run 3
Turbidity Currents  Run 4
Both Run 5
Sea Level Run 6

v

Isostasy Run 7
Basin Geometry ~ Run § Complex

Whole Margin Sensitivity Experiment
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Hemipelagic sedimentation + shelf storms
— simple clinoforms

Sea Level

Sea-floor Slope
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Slope Failure and Mass Wasting
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Accommodation space = small impact on slope profiles

Sea llevel
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Slope “adjustment”
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Sources of Model Uncertainty

Input:  Model:  module  Field/Lab
Acquisition/ Resolution Error Validation

Generation B°”gd“ry Cond. ppopagation Error
rocess
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