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Sediment 
Options 
Menu

Boundary 
Condition 
Options

Topics

Menus I Open for ALL 
2D Sediment Models
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Not used 
in the 2D 

Model

Sp
ecific G
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Max and 

Min Grain 
Sizes not 
Actually 

Used in the 
Model

Advanced 
Bulk Density/ 
Unit Weight 
Parameters 

Not Often 
Changed 

(except some 
reservoir 
models)

We use the 
Geometric Mean 
Of the Log2 Grain 
Classes…

𝑑 = 𝑑𝑚𝑎𝑥𝑑𝑚𝑖𝑛

…but these are 
editable

Delete

Move

Expand
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Applies to the first five 
grain classes:
Sand and Silt 
   <625 microns or    
   <0.0625 mm
In default grain classes

Modified From:
https://www.sciencelearn.org.nz/images

𝐸 = 𝑘𝑑 𝜏𝑏 − 𝜏𝑐
Excess Shear Erodibility Model

2D-Specific
Methods
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Two Parameter Groups
1. Advection-Diffusion
2. Adaptation

Governing Sediment Equations
• Total-load Transport Equation

𝜕

𝜕𝑡

ℎ𝐶𝑡𝑘
𝛽𝑡𝑘

+ ∇ ⋅ (ℎ𝐔𝐶𝑡𝑘) = ∇ ⋅ 𝜀𝑡𝑘ℎ∇𝐶𝑡𝑘 + 𝐸𝑡𝑘 − 𝐷𝑡𝑘
Advection Diffusion

Advection OnlyInitial

Diffusion Only Advection and Diffusion
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𝜕

𝜕𝑡

ℎ𝐶𝑡𝑘
𝛽𝑡𝑘

+ ∇ ⋅ (ℎ𝐔𝐶𝑡𝑘) = ∇ ⋅ 𝜀𝑡𝑘ℎ∇𝐶𝑡𝑘 + 𝐸𝑡𝑘 − 𝐷𝑡𝑘
Advection Diffusion

Diffusion Coefficient
Not Commonly Adjusted

Load 
Correction 

Factor
(Relative 
Particle

Velocity)

The Bed Change Equation

The Adaptation Length affects the non-
equilibrium erosion and deposition 
rate.

Guidance is 1 to 2X the cell size.
          (downstream direction)

Increasing Adaptation Length 
approaches an equilibrium model, 
increases deposition and erosion, 
leads to stronger blue-red.

↑ Adaptation Length ↓ Bed Change
↑ Adaptation Length Smooths Results
↑ Adaptation Length ↑ Stability

𝛼𝑟 ∝
1

𝐿𝑎
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Excess 
Shear

Excess 
Stream 
Power

𝑞𝑏
∗ = 𝑋 ∗ 𝑓 𝜏∗ − 𝜏𝑐

∗

𝑞𝑏
∗ = 𝑋 ∗ 𝑓 𝑉𝑆 − 𝑉𝑐𝑆

Example Scaling Factors
   1.1 = 10% increase
   0.9 = 10% decrease

I generally keep these 
numbers between 0.8 and 
1.2 and try to use evidence 
from data or field processes 
to support the direction. The mobility factor can be more sensitive 

because it is often raised to a power.

13

14



1/31/2024

8

15

16



1/31/2024

9

Sheet and Splash Erosion
• Based on Wei et al. (2009)

• Extended to multiple grain sizes and 
limited for intense rain

• Applied to hydraulically 
dry areas of cells

• No rill dynamics
• Sediment instantly 

reaches wet portion 
of cell
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We recommend:
•  Keeping the adaptation factor 

<30
• Using it as a last resort after you 

have tried other runtime 
strategies

• Testing it against a full run 
without Morphological 
Acceleration from time to time 
to make sure the results are 
close

Because sediment change is accelerated, you must 
compress time by compressing your hydrograph.

MAF=2
Time/2
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New Data
Time Interval

Original Data
Time Interval

Morphological
Acceleration

Factor

=

Choose an MAF 
that divides 
well into your 
original data 
time interval.

0.3

The slope correction is essentially a 
diffusion term for bed change.  

↑ Slope Coefficient smooths erosion-
deposition (e.g. red-blue patching) 

Recommended Range:
0.0-0.5
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0.3
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0.3

Hindered Settling: 
At high concentrations the solids 
bang against each other and slow 
settling down, “hindering settling,” 
reducing the fall velocity.

𝜔𝑠𝑑(ℎ) = 𝜔𝑠𝑑(𝑐𝑙) 1 − 𝐶𝑡𝑉
4

Hindered
Settling
Velocity

Clear Water
Settling
Velocity

Total
Concentration

• Only for 2D Sediment
• Only for noncohesives
• Cohesives treated separately
• Richardson and Zaki (1952)

0.3
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0.3

Sediment 
Options 
Menu

Boundary 
Condition 
Options

Topics
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Upstream Boundary Conditions
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Upstream Boundary Conditions

Let’s start with 
the easiest two

Brings in no sediment.
Can erode upstream 

cells if they are not 
coarse enough.

Computes sediment capacity across boundary 
condition and introduces the load into the 
boundary cells equal to the capacity.

• Should keep the cells at the boundary condition 
stable.

• Cannot compute wash load.
• Problematic at actively changing transects.
• VERY sensitive to bed gradation at the cell centers 

which can be extremely uncertain.

Computes sediment capacity across boundary 
condition and introduces the load into the 
boundary cells equal to the capacity.

• Should keep the cells at the boundary condition 
stable.

• Cannot compute wash load.
• Problematic at actively changing transects.
• VERY sensitive to bed gradation at the cell centers 

which can be extremely uncertain.

Upstream Boundary Conditions

≤3
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Upstream Boundary Conditions

Grain Size 
Distribution
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Upstream Boundary Conditions
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0 = No Load

#’s As Specified

Blanks = 

New in 6.5
Compound BCs

0 = No Load

#’s As Specified

q*
sk = 

New in 6.5
Compound BCs

q*
b(all) = 

For 
All 

GCs
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Upstream Boundary Conditions

10% Overloaded 10% Underloaded

10% Overloaded

10% Underloaded
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