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SEDIMENT PROCESSES,
PARAMETERS AND 
CALIBRATION
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SOIL EROSION PROCESSES
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SEDIMENT PROCESSES SIMULATED 
PERVIOUS AND IMPERVIOUS AREAS
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FLOW DIAGRAM FOR SEDMNT 
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SEDIMENT MODULE EQUATIONS -
ACCUMULATION/ATTACHMENT

Accumulation/Attachment

DETS(t) = DETS(t-1) * (1.0 - AFFIX) + NVSI

DETS    - Storage of detached sediment (tons/acre)
AFFIX - Fraction by which DETS decreases each day as a result 

of soil compaction
NVSI - Sediment deposition from the atmosphere (lb/acre/day)

with a negative value representing removal



6 of 24

Detachment

DET = DELT60*(1.0 - CR)*SMPF*KRER*(RAIN/DELT60)**JRER

DET       - Sediment detachment from soil matrix by rainfall
(tons\ac\interval)

DELT60 - Number of hours in interval
SMPF - Supporting management practice factor
KRER - Detachment coefficient, dependent on soil properties
RAIN      - Rainfall (in/interval)
JRER - Detachment exponent, dependent on soil properties
CR - Fraction of the land covered by snow and other cover

DETS(t) = DETS(t-1) + DET

SEDIMENT MODULE EQUATIONS -
DETACHMENT



7 of 24

SEDIMENT MODULE EQUATIONS -
TRANSPORT

Transport

STCAP = DELT60*KSER*((SURS + SURO)/DELT60)**JSER

STCAP - Capacity for removing detached sediment 
(tons/acre/interval)

KSER - Coefficient for transport of detached sediment
SURS   - Surface water storage (inches)
SURO  - Surface outflow of water (inch/interval)
JSER - Exponent for transport of detached sediment

IF STCAP >DETS, (SEDIMENT LIMITING)IF STCAP >DETS, (SEDIMENT LIMITING)
WSSD = DETS*SURO/(SURS + SURO)WSSD = DETS*SURO/(SURS + SURO)

IF STCAP <DETS (TRANSPORT LIMITING)IF STCAP <DETS (TRANSPORT LIMITING)
WSSD = STCAP*SURO/(SURS + SURO)WSSD = STCAP*SURO/(SURS + SURO)

WSSD - Washoff of detached sediment (tons/acre/interval)
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Scour
SCRSD = (SURO/(SURS + SURO))*DELT60*KGER*

((SURS + SURO)/DELT60)**JGER

KGER - Coefficient for scour of the matrix soil
JGER - Exponent for scour of the matrix soil  

SEDIMENT MODULE EQUATIONS -
SCOUR OF SOIL MATRIX
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FLOW DIAGRAM OF SOLIDS MODULE 
SECTION
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SOLIDS MODULE EQUATIONS

Accumulation/Removal

SLDS = ACCSDP + SLDSS*(1.0 - REMSDP)

SLDS - Solids in storage at end of day (tons/acre)
ACCSDP - Accumulation rate of the solids storage 

(tons/acre/day)
SLDSS - Solids in storage at start of day
REMSDP - Unit removal rate of solids storage (fraction 

removed per day)
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Transport/Washoff

STCAP = DELT60*KEIM*((SURS + SURO)/DELT60)**JEIM

KEIM - Coefficient for transport of solids
JEIM - Exponent for transport of solids

IF STCAP >SLDS (SEDIMENT LIMITING)IF STCAP >SLDS (SEDIMENT LIMITING)

SOSLD = SLDS*SURO/(SURS + SURO)SOSLD = SLDS*SURO/(SURS + SURO)

IF STCAP <SLDS (TRANSPORT LIMITING)IF STCAP <SLDS (TRANSPORT LIMITING)

SOSLD = STCAP*SURO/(SURS + SURO)SOSLD = STCAP*SURO/(SURS + SURO)

Where:
SOSLD - Washoff of solids (tons/acre/interval)

SOLIDS MODULE EQUATIONS
(continued)
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SEDIMENT CALIBRATION - STEPS 
AND ISSUES

• Sediment Parameter Calibration Process

• Sediment Equilibrium/Balance
Pertinent Parameters
Fines Deposit
Guidelines

• Transport Limiting versus Sediment Limiting

• Parameter Sensitivity
Transport Parameters
Fines Generation Parameters
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DETS, SLDS
Sediment
Washoff

Increasing
Increasing
Decreasing
Decreasing

Too Low
Too High
Too Low
Too High

Increase Washoff
Decrease Fines
Increase Fines
Decrease Washoff

If and then

FINES DEPOSIT VARIATION

• Establish Stable Pattern for Each Land Use
Cropland - Sharp Increase During Tillage Periods
Impervious - Cyclical Variation Depending on Weather and     

Activities
Rural/Open/Grassland - Relatively Uniform or Slightly Cyclic

• Guidelines for Adjustment
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SEDIMENT EQUILIBRIUM/BALANCE

Pertinent Parameters for Pervious and Impervious Areas

Fines Availability Sediment Washoff

Pervious Areas
(SEDMNT) COVER KSER*

KRER* JSER
AFFIX/NVSI KGER*
JRER JGER

Impervious Areas
(SOLIDS) ACCSDP* KEIM*

REMSDP JEIM

* Primary calibration parameters



TRANSPORT LIMITING VS. SEDIMENT 
LIMITING

Transport Limiting - Transport parameters have primary impact

• Near beginning of major storms
• Periods following tillage or land disturbance
• Storms after an extended dry period, on impervious surfaces

Sediment Limiting - Fines generation and accumulation parameters 
have major impact

• Small events
• Near the middle/end of major storms
• Near the middle/end of growing season
• Occurs frequently on impervious surfaces

(HSPF allows output displays of STCAP, DETS, and SLDS.
See Time Series Catalog in User Manual).
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SENSITIVITY/EFFECTS OF 
TRANSPORT PARAMETERS



SENSITIVITY/EFFECTS OF 
FINES GENERATION PARAMETERS
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• Establish Sediment Equilibrium/Balance for Each

Fines Availability Sediment Washoff

• Be Aware of Transport Limiting Versus Sediment
Limiting Conditions

PERLND, i.e.

SUMMARY - PRIMARY 
CONSIDERATIONS IN SEDIMENT 
CALIBRATION



RANGES OF TYPICAL SEDMNT
PARAMETER VALUES
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HSPF SEDMNT PARAMETERS AND
TYPICAL/POSSIBLE VALUE RANGES



COVER PATTERN FOR
CONVENTIONAL TILLAGE



COVER PATTERN FOR 
CONSERVATION TILLAGE
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TYPICAL RANGES OF EXPECTED
EROSION RATES

Tons/ac/yr         Tonnes/ha/yr

Forest 0.05 - 0.4 0.1 - 0.9
Pasture 0.3   - 1.5 0.7 - 3.4
Conventional 1.0   - 7.0 2.2 - 15.7 (crop dependent)

Tillage
Conservation 0.5   - 4.0 1.1 - 9.0   (crop dependent)

Tillage
Hay 0.3   - 1.8 0.7 - 4.0
Urban 0.2   - 1.0 0.4 - 2.2
Highly Erodible >  ~ 15.0 > ~ 33.6

Land



SEDIMENT DELIVERY RATIO
VERSUS SIZE OF DRAINAGE 
AREA


