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What is Effective Discharge?What is Effective Discharge?
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What is SAM?What is SAM?
Example Application of SAM to the Example Application of SAM to the 
Sabine River at Bon Sabine River at Bon WierWier for for 
development of a Geomorphic Overlaydevelopment of a Geomorphic Overlay



EFFECTIVE DISCHARGE: EFFECTIVE DISCHARGE: 
Effective discharge is defined as the mean of Effective discharge is defined as the mean of 
the discharge increment that transports the the discharge increment that transports the 
largest fraction of the annual sediment load largest fraction of the annual sediment load 
over a period of years (Andrews 1980). It is over a period of years (Andrews 1980). It is 
calculated by integrating the flowcalculated by integrating the flow--duration duration 
curve and a bedcurve and a bed--materialmaterial--sediment rating sediment rating 
curve. (USACE 2000)curve. (USACE 2000)

Terms and DefinitionsTerms and Definitions



EFFECTIVE DISCHARGE: EFFECTIVE DISCHARGE: 
The effective discharge incorporates The effective discharge incorporates 
the principle prescribed by Wolman the principle prescribed by Wolman 
and Miller (1960) that the channeland Miller (1960) that the channel-- 
forming discharge is a function of both forming discharge is a function of both 
the magnitude of the event and its the magnitude of the event and its 
frequency of occurrence. frequency of occurrence. 

Terms and DefinitionsTerms and Definitions



•• Bed LoadBed Load: Component of the total : Component of the total 
sediment load made up of sediment sediment load made up of sediment 
moving in frequent, successive contact moving in frequent, successive contact 
with the bed (Bagnold 1966)with the bed (Bagnold 1966)

••BedBed--Material LoadMaterial Load: Portion of the total : Portion of the total 
sediment Load composed of grain size sediment Load composed of grain size 
found in appreciable quantities in the found in appreciable quantities in the 
stream bed, in sandstream bed, in sand--bed streams bed streams 
significant quantities of bedsignificant quantities of bed--material load material load 
move as suspended load.move as suspended load.

Terms and DefinitionsTerms and Definitions



••Fine Material LoadFine Material Load (Wash Load) (Wash Load) Portion Portion 
of the total sediment load composed of of the total sediment load composed of 
particles finer than those found in the particles finer than those found in the 
stream bed, frequently assumed to be the stream bed, frequently assumed to be the 
fraction finer than .0625mmfraction finer than .0625mm

••Suspended Load (Total Suspended Suspended Load (Total Suspended 
LoadLoad) is the Suspended bed material load ) is the Suspended bed material load 
Plus the Fine material LoadPlus the Fine material Load

Terms and DefinitionsTerms and Definitions



Total Bed Material Load:Total Bed Material Load: is Suspended is Suspended 
Bed Material Load Plus the Bed loadBed Material Load Plus the Bed load

Total Sediment Load:Total Sediment Load: is Bed Material is Bed Material 
Load Plus the Wash LoadLoad Plus the Wash Load

Terms and DefinitionsTerms and Definitions



•• Effective discharge is calculated using Effective discharge is calculated using 
only the only the Total Bed Material LoadTotal Bed Material Load

•• Wash LoadWash Load is not included in is not included in 
computationscomputations

Terms and DefinitionsTerms and Definitions



SAM SAM 
Hydraulic Design Package for Hydraulic Design Package for 

ChannelsChannels

•• The SAM package is designed to The SAM package is designed to 
provide hydraulic engineers provide hydraulic engineers 
smooth transition from making smooth transition from making 
hydraulic calculations to calculating hydraulic calculations to calculating 
sediment transport capacity to sediment transport capacity to 
making sediment yield making sediment yield 
determinations.determinations.



SAM SAM 
Hydraulic Design Package for Hydraulic Design Package for 

ChannelsChannels

•• Hydraulics ModuleHydraulics Module
•• Sediment Transport ModuleSediment Transport Module
•• Sediment Yield ModuleSediment Yield Module
•• SAM.AIDSAM.AID



SAM Hydraulics ModuleSAM Hydraulics Module

The Hydraulics Module calculates The Hydraulics Module calculates 
normal depth and composite normal depth and composite 
hydraulic parameters from hydraulic parameters from 
distributed roughness, including bed distributed roughness, including bed 
roughness predictorsroughness predictors



The Sediment Transport Module The Sediment Transport Module 
calculates bed material discharge calculates bed material discharge 
curves using sediment transport curves using sediment transport 
theories.theories.

SAM Sediment Module SAM Sediment Module 



The Sediment Yield Module calculates The Sediment Yield Module calculates 
sediment yield using the Flowsediment yield using the Flow--
Duration SedimentDuration Sediment--Discharge Rating Discharge Rating 
Curve Method.Curve Method.

Sediment Yield ModuleSediment Yield Module



SAM provides guidance in the SAM provides guidance in the 
selection of the most applicable selection of the most applicable 
sediment transport function for a sediment transport function for a 
given stream using bedgiven stream using bed--material material 
gradations and hydraulic parameters gradations and hydraulic parameters 
for that stream.for that stream.

Sediment Transport Function Sediment Transport Function 
SelectionSelection



Required Data For SAM Computations Required Data For SAM Computations 
of Effective Dischargeof Effective Discharge

Channel Cross SectionChannel Cross Section
Bed Material GradationBed Material Gradation
Channel Bed SlopeChannel Bed Slope
Flow Duration CurveFlow Duration Curve



Cross-Section Sabine River at Bon Wier
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From USACE ReportFrom USACE Report
D16 = .0625 mmD16 = .0625 mm
D50 = .14 mmD50 = .14 mm
D84 = .30 mmD84 = .30 mm
D100 = .5 mmD100 = .5 mm

Channel Bottom Slope = .00014 ft/ft Channel Bottom Slope = .00014 ft/ft 
or about  .75 Ft per mileor about  .75 Ft per mile



Flow duration CurveFlow duration Curve
Flow Duration Curve

1972-2007
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HydraulicsHydraulics
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SAM OUTPUTSAM OUTPUT

Observed Hydrologic RegimeObserved Hydrologic Regime
•• Annual Water Yield = 5,465,145 AC FTAnnual Water Yield = 5,465,145 AC FT
•• Annual Sediment Yield = 3,342,038 Annual Sediment Yield = 3,342,038 

TonsTons



Sediment HistogramsSediment Histograms
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Sediment HistogramsSediment Histograms

Existing Conditions

0
50000

100000
150000
200000

250000
300000
350000
400000
450000

12
84

32
38

51
92

71
46

90
99

11
05

3
13

00
7

14
96

1
16

91
5

18
86

9
20

82
3

22
77

6

Mid Point of Discharge Bin in CFS

Se
di

m
en

t L
oa

d 
in

 T
on

s



Effective Discharge After HEFR Effective Discharge After HEFR 
ImplementedImplemented

Adjusted the yearly Hydrographs Adjusted the yearly Hydrographs 
From 1972From 1972--2007 to reflect full 2007 to reflect full 
implementation of the HEFR Flow implementation of the HEFR Flow 
regimeregime



HEFR FLOWSHEFR FLOWS
Overbank 

Flows

Return Period (R) : 0.8 (years) Duration (D) : 32 (days)

Volume (V) : 1353987 (ac-ft) Peak Flow (Q) : 31800 (cfs)

High Flow 
Pulses

F: 1      D: 18     F: 1      D: 16     F: 0      D: 12     F: 0      D: 10     

Q: 19000  V: 416351 Q: 17400  V: 384814 Q: 11900  V: 120397 Q: 7135   V: 82354  

F: 1      D: 12     F: 1      D: 11     F: 0      D: 9      F: 1      D: 6      

Q: 13400  V: 207868 Q: 12900  V: 191207 Q: 5690   V: 67716  Q: 3705   V: 37964  

F: 1      D: 6      F: 1      D: 6      F: 0      D: 4      F: 1      D: 4      

Q: 8690   V: 87610  Q: 10700  V: 98500  Q: 2995   V: 24258  Q: 2350   V: 17009  
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Flow Duration Curve
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SAM OUTPUTSAM OUTPUT

HEFR Hydrologic RegimeHEFR Hydrologic Regime
•• Annual Water Yield = 2,397,320 AC FTAnnual Water Yield = 2,397,320 AC FT
•• Annual Sediment Yield = 1,068,724 Annual Sediment Yield = 1,068,724 

TonsTons



Sediment HistogramsSediment Histograms

HEFR Adjusted FLOWS
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Sediment HistogramsSediment Histograms

HEFR Adjusted Flows
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Comparison of ResultsComparison of Results

Significant Decrease in Water and Significant Decrease in Water and 
Sediment YieldSediment Yield
Water Yield Water Yield 
•• 5.5 to 2.4 Million ac5.5 to 2.4 Million ac--ft.ft.

Sediment YieldSediment Yield
•• 3.3 to 1.0 tons  annually3.3 to 1.0 tons  annually

Significant Changes in Effective Significant Changes in Effective 
Discharge Discharge 



Comparison of ResultsComparison of Results

•• Decrease in discharge and Bed material Decrease in discharge and Bed material 
Load can lead to:Load can lead to:

Reduction in widthReduction in width
Depth changes (+/Depth changes (+/--))
Decrease in widthDecrease in width--depth ratiodepth ratio
Slope changes (+/Slope changes (+/--))
Increase in SinuosityIncrease in Sinuosity

•• From Stan From Stan SchummSchumm (1969)(1969)



Channel Width vs. Channel Width vs. BankfullBankfull 
DischargeDischarge



Channel IncisionChannel Incision
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