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Question:  Why SIAM?Question:  Why SIAM?

Answer:  Emphasis on regional Answer:  Emphasis on regional p gp g
sediment management and need sediment management and need 
to assess channel rehabilitationto assess channel rehabilitationto assess channel rehabilitation to assess channel rehabilitation 

measuresmeasures
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Regional Regional 
SedimentSedimentSediment Sediment 

ManagementManagement
• From Sources
• Through Pathways
• To Sinks
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Regional Sediment ManagementRegional Sediment Management

Sediment can impact a Sediment can impact a 
variety of projects:variety of projects:

Challenges of regional Challenges of regional 
sediment management:sediment management:variety of projects:variety of projects:

Flood control
Navigation

sediment management:sediment management:

Wide range of stakeholders – land 
owners, infrastructure owners, Navigation

Reservoirs & impoundments
Stream bank stabilization
Stream rehabilitation
Environmental/habitat restoration

municipalities, industry
Budget & time constraints – sediment 

management on a system-wide 
scale can be $$$!

Environmental/habitat restoration
Irrigation and drainage

Assessing impacts to other projects –
flood damage reduction, water 
supply
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Assess Channel Rehabilitation Assess Channel Rehabilitation 
MeasuresMeasures

How many structures How many structures 
are needed?are needed?

What are the impacts on What are the impacts on 
sediment continuity?sediment continuity?
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SIAM was developed as a tool for SIAM was developed as a tool for 
di hdi hsediment managers to assess the sediment managers to assess the 

impacts of sediment management impacts of sediment management 
alternatives and rehabilitation alternatives and rehabilitation 

measures on sediment continuitymeasures on sediment continuitymeasures on sediment continuity measures on sediment continuity 
of a stream network.of a stream network.
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Question: What is SIAM?Question: What is SIAM?Question:  What is SIAM?Question:  What is SIAM?

Answer: A reach averageAnswer: A reach averageAnswer:  A reach average Answer:  A reach average 
sediment continuity assessment sediment continuity assessment 

tool.tool.
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SIAM is incorporated SIAM is incorporated in HECin HEC--RAS RAS 
H d li D i M d lH d li D i M d lHydraulic Design ModuleHydraulic Design Module

• Popular, widely-used hydraulic modeling 
systemsystem.

• Stream network framework of HEC-RAS 
provides basis of SIAM application.

• HEC-RAS interface expedites data entry.
• HEC-RAS provides reach averagedHEC RAS provides reach averaged 

hydraulic parameters.
• Many existing HEC-RAS models permit 

subsequent application of SIAM.
• Existing technical support.
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Capabilities:  SIAM is …….Capabilities:  SIAM is …….
A reach-based sediment continuity model.  Uses reach 
averaged hydraulic parameters for sediment transport 

computations by grain size class.

Reach 
averaged 
hydraulics 
from HEC-

RASRAS 
results Transport 

capacity of 
bed material 
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computed by 
grain size 

class



Capabilities:  SIAM determines...Capabilities:  SIAM determines...
Local sediment balance by comparing computed annual 

transport capacity with bed material supply on a reach-by-
reach basis.
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SIAM Output for each ReachSIAM Output for each Reach

• Local balance (sediment continuity of bed• Local balance (sediment continuity of bed 
material)

• Average annual transport capacityg p p y
• Bed material supply
• Wash material supply
• Local supply
• All results reported by grain size
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Capabilities:  SIAM distinguishes...Capabilities:  SIAM distinguishes...
Between bed material load and wash material load based on 
user defined wash material threshold.  Allows bed material 

and wash material to interchange from reach to reach..g
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Bed Material/Wash Load ConceptsBed Material/Wash Load Concepts

Total Sediment

• Found in significant quantities in the 

Bed Material Wash Load
• Not found in significant quantities in 

bed
• Function of hydraulic regime
• Interacts with bed - more geomorphic 

effect (work) on channel development

the bed
• Function of supply
• No interaction with bed - more 

aesthetic or water quality effectseffect (work) on channel development
• Long-term impacts, may take 

years/decades to see effects.

aesthetic or water quality effects
• Short-term impacts on a hydrograph 

timescale.
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How SIAM accounts for bed How SIAM accounts for bed 
material and wash loadmaterial and wash loadmaterial and wash load…..material and wash load…..

Wash Material Wash LoadUpstream
Wash Material

Reach
Yield

Local
Source
Supply

Transtioning
Material

Yield

ChannelUpstream
Channel Channel

MaterialMaterial Load

Local Balance
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Question: WhatQuestion: What isn’tisn’t SIAM?SIAM?Question:  What Question:  What isn tisn t SIAM?SIAM?

Answer: A sediment routingAnswer: A sediment routingAnswer:  A sediment routing Answer:  A sediment routing 
model or a sediment model or a sediment 

source/erosion predictorsource/erosion predictor
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SIAM is not a routing model….SIAM is not a routing model….gg

• Cross section geometry is not adjusted andCross section geometry is not adjusted, and 
sediment transport is not recomputed 
accordingly. 

• Input geometry represents a “snapshot” that isInput geometry represents a snapshot  that is  
assumed representative of average conditions 
for determination of sediment transport capacity.

• There is no temporal aspect (i.e., no timeThere is no temporal aspect (i.e., no time 
stepping through a hydrograph).  Results are 
computed as average annual values.

• Cannot determine specific regions of scour or p g
deposition.
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SIAM is not a sediment SIAM is not a sediment 
source/erosion predictor….source/erosion predictor….

• Does not compute bank erosion or channel bed 
incision. 

• Sediment source input is user specified, both in 
quantity and grain size distribution.

• Sediment source loads are assumed uniform 
over the reach (no point source loading).

US Army Corps
of Engineers Engineer Research & Development Center



Additi l SIAM Li it tiAdditi l SIAM Li it tiAdditional SIAM Limitations…Additional SIAM Limitations…

• Steady state, 1-dimensional hydraulics only.y , y y
• Assumes supply of bed material not limited 

within a reach.   Application is limited to alluvial 
streams.

• Reach length selection can affect reach averaged 
values.
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Question: What is applicabilityQuestion: What is applicabilityQuestion:  What is applicability Question:  What is applicability 
of SIAM?of SIAM?

Answer:  A screening tool for Answer:  A screening tool for gg
rapid assessment of the impacts rapid assessment of the impacts 

of channel modification orof channel modification orof channel modification or of channel modification or 
stream rehabilitation measures stream rehabilitation measures 

on sediment continuity.on sediment continuity.
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SIAM provides a means to SIAM provides a means to 
address sediment continuity on aaddress sediment continuity on aaddress sediment continuity on a address sediment continuity on a 

watershed scale…..watershed scale…..
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SIAM Example ApplicationSIAM Example Applicationp ppp pp

Hickahala Creek, MSHickahala Creek, MS
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Hickahala Creek WatershedHickahala Creek Watershed
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Hickahala Creek Example NetworkHickahala Creek Example Network
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HECHEC--RAS/SIAM InterfaceRAS/SIAM Interface
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Hickahala Creek HECHickahala Creek HEC--RAS ModelRAS Model

H1

H2

H3
H4

H5

Sena Basket

US Army Corps
of Engineers Engineer Research & Development Center



HECHEC--RAS/SIAM InterfaceRAS/SIAM Interface

SIAM Reach
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HECHEC--RAS/SIAM InterfaceRAS/SIAM Interface

HEC-RAS River
and Reach
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Bed Material GradationsBed Material Gradations
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Flow Duration InputFlow Duration Input
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Wash Material Threshold Diameters (mm)Wash Material Threshold Diameters (mm)
0.032

0.0625

0.125
0.125

0.25

0.25

0.0625
D10 of bed material used as 
washload threshold diameter
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Coarse Bank Sediment Source Coarse Bank Sediment Source –– Reach “H5”Reach “H5”

8,000 feet8,000 feet of eroding banks of eroding banks 
composed of composed of coarse materialcoarse material

H5H5
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Fine Bank Sediment Source Fine Bank Sediment Source –– Reach “Bask”Reach “Bask”

10,000 feet10,000 feet of eroding banks of eroding banks 
composed of composed of fine materialfine material

Bask
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Example scenarios for Hickahala Example scenarios for Hickahala 
Creek SIAM applicationCreek SIAM application

1. Existing conditions, with sediment sources 
from coarse material bank erosion and fine 
material bank erosion.

2. Coarse material bank erosion source 
removed (bank stabilization)removed (bank stabilization).

3. Coarse & fine material bank erosion source 
removed (bank stabilization).

4. Grade control structures added in reach H5.

US Army Corps
of Engineers Engineer Research & Development Center



Relation of bank sources to bed materialRelation of bank sources to bed material

120
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SIAM results:  Existing ConditionsSIAM results:  Existing Conditions

0.25 0.250.1250.1250.06250.0320.0625
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SIAM results:  Coarse banks stabilizedSIAM results:  Coarse banks stabilized

0.25 0.250.1250.1250.06250.0320.0625
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SIAM results:  Fine banks stabilizedSIAM results:  Fine banks stabilized

0.25 0.250.1250.1250.06250.0320.0625
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Grade control structures added to Reach H5Grade control structures added to Reach H5
Grenada Workshop w/GCS Plan: GCS 2/23/2006
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SIAM results:  SIAM results:  Grade control in H5Grade control in H5
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Questions?  Questions?  Quest o sQuest o s
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