Sediment Transport
Modeling




Watershed Management
And Modeling

Base Model

= We will continue working with the Eight Mile Creek
Watershed : i

= The base model that you will open has the following
processes defined: I
= LongTerm Simulation : : [["
= Distributed Infiltration |
= Distributed overland flow roughness
* You will add Sediment Transport parameters and run the
model l

= You will also add stream erosion and re-run the model

= Asan output, we will create an erosion—deposition map
for the watershed

| |
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* Soil Erosion

= To start soil erosion and sediment transport process, you need to turn it on
from the job control

= Turn on Soil Erosion

GSSHA Job Control Parameters [zl

Carmputation parareters DOutlet infarmation Infiltraticrn Charnnel rauting computation scheme

Total time [min): | 2000 Colurn: 58 (O Mo infiltration O No routing |
i Flow: 65 (&) Green + Ampt with zai (®) Diffusive wave
fime step fsech moizture rediztribution () MESH
Slope: | 0.07000
[ Grounduater ~

Owerland flov
Computation method e [ % acramenta Model ] Sail erozian IEdit parameter..
|.&DE v| . [v Long term simul... | Edit parameter. ..
() Mo ervaparation ) o — —_—
Interception () Richard's infiltration I Lontaminant tra...
IR () Deardorft method Edit Parameters. [ Mutrients
nitial dept [ Stormétile drain
7| Retention depth (© Penman method Seil depth [m] 0.25 [ Stochastic
[v] p — o] |
: [ Calibrate
Area reduction [¥] Seazonal resist. Top layer depth [m E
O 21 Top lper et ) 025 [ Link CE-QUAL-... v

Help Qutput Contral... (] Cancel
l ) |
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Vi Adding Sediments

= Typically three sediment sizes are used to describe the soils

= Sand
= Silt
= Clay

- — _
oo D —
Computation methods
Transport capacity: [Kilinc-Hichardsun 'l
So specifies the location of
edime . .
1 L— the output files that will
Dezcription Sp. Gy t. Diam... | $orb Affinity Baze Output Fi
I be generated for each
1 Sand 26580 25000 Sand di tcl
Silt 2650 16000 Silt sediment class.
|| 3 Clay 26580 00100 Clay
L]
[ Add ] l Delete ] [ Uze Defaultz
| |
T
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Soil Erosion Parameters

i ™
[4] GSSHA Map Table Editor [ |
| R oughness | |nterception | R etention | E vapotranspiratian I Infiltration | Initial Mu:uisture| Sail Erosion | Contarminants I Mutrients | Continuous b aps Grnundwater|
Ising index ma[: [Cnmbined *]
l[ Generate IDs | Add ID Delete ID

Soil Erosion

D 1 2 3 4 5 & 7 g 9

Description1 Silt loam Loam Loam Silt loam Loamy sand | Silt loam Sandy loam Loam Sandy loam ]
Description?

Transport coefficiert 0.285000 0.285000 0.285000 0.285000 0.285000 0.285000 0.285000 0.285000 0.285000

Transpoart index 1.300000 1.300000 1.300000 1.300000 1.300000 1.300000 1.300000 1.300000 1.300000

(Crit. transport capacity 0.000200 0.000200 0.000200 0.000200 0.000200 0.000200 0.000200 0.000200 0.000200

Fain splash coeff 1200.000000 | 1200000000 | 1200000000 | 1200000000 | 1200000000 | 1200000000 @ 1200.000000 |1200.000000 | 1200.000000

Funoff detachment coeff 0.000100 0.000100 0.000100 0.000100 0.000100 0.000100 0.000100 0.000100 0.000100

Runcff detachment index 0.400000 0.400000 0. 400000 0. 400000 0.400000 0.400000 0.400000 0. 400000 0.400000

Runoff detachment crit. shear |0.005000 0.005000 0.005000 0.005000 0.005000 0.005000 0.005000 0.005000 0.005000

Erodibility coeff 0.650000 0.650000 0.650000 0.650000 0.650000 0.650000 0.650000 0.650000 0.650000

Help ] [ Impart Tahble. .. ] [ Expart Table... ]
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= There are different output options available for
sediment transport

= Select the ones that you are more interested in

= Selectthe net sediment transfer to see areas of erosion
and deposition

= Loading all output parameters creates several datasets
making the solution results big and WMS will take time
to load the solution

Output parameters

-
G55HA Qutput Control

Gridded data sets

Datatype:  General

Link / Mode data sets

- W Channel depth
v Channel flow

[ Infiliation rate
[~ Surface soil moisture

I Sediment flu
[~ Met gediment ransfer

™ Flood [max) depth
4| i |

Write frequency

Wwirite frequency: 180

Gridded data et ouput format
() Binary @ ASCI
Hydrograph

Wwirite freguency: 180

DOutput units: (@ Metric [cms]

() English [cfs]

[ Groundwater elevations
[ Incremental groundwater re
[~ Cumulative groundwater re

[\ olume :E:I.J:E:|:lEt'|l:|El:| sedime |_ F'i|:|E Flaow

[ Channel velocity [avg)

I Sediment flux

[~ Met zediment transfer
[ Flood [max] depth

L ™ wiater surface elev
[~ Pipe node depths

[~ Pipe node indout flow

-

[ Stream nitite [NO2-)

i | m | r
[rmiir]
() GRASS () =MDF
Other

[mnir) Suppress screen printing
[ 5trict Julian dates

| o

] [ Cancel
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Result Visualization

= Qutlet Sedimentgraph
= Stream Sediment Flux

= Animations [ Google Earth
(5 sedograph ESIEER)

Flow vs. Time
PEAK: 0.00005 cms TIME OF PEAK: 0.10 years VOLUME: 3.78 m"3
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Erosion Deposition Map

= GSSHA produces adjusted grid elevation data set based
on erosion or deposition that occurred during the Erosion

and transport process (Ta] Dot Cactetor =)
= You can then subtract this adj_elev map from original S = Lo
. - --Lj Index Maps
elev map and get an erosion/deposition map B i

= You can also get this information by selecting the “net
sediment transfer” output in the output control.

= The erosion/deposition map is created as a new dataset

in the 2D grid data . ’ﬁddtnEHpreminn“ Data Set Infa.. Use all time steps
= If the difference is negative, there is deposition, if it is T e
. . 1 o 1 1 Result  ErosionDeposition [ - ][ i) ][ avely) ]
zero there not change and if it is positive, it the erosion. v | s ]
[l Index map { b absk) || masa ||

[ ][ ] ][ tunclx.a.5) ]

= You can also look at the net sediment erosion maps
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* Changing contour options

= You can modify the contour display option for the erosion/
deposition map

= Right click the new dataset and go to contour options

| Select Color Fill default (elev) Contour Options M
Contour Method Contour Interyal
- Se|eCt Sp@CLfy EaCh CO[OI’ [ Color Fil | |Spesiisd Values v 3
, . . pecify Each Colar alar Famp... [ opulate Values... J [ ‘opulate Colors... ]
= Select Specify a range and check off Fill below and fill above o e T
options N - -
. . Diata zet default [elev) : - B
= Under contour interval, change the drop down to Specified values P T C
= Change number of contours to 3
= Edit the values in the list so that you have three range min to zero, e o Pl L0 b
Zero and Zero to maX Max: 100 [T Fill abave Trahzparent 3% 0 0
= Change the color as red for negative, green for zero and blue for
pOSitive. [ Ok ] ’ Cancel ]
= (lickOK
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Simulating Channel Erodibility

GSSHA can simulate both overland and Stream erosion
= You can define erodible depth for the channels

Select all the streams and edit properties
= Enter Max erosion to define the erodibility of the streams

i 4
|I| Properties u
F-—'—-l-
Feature twpe: Shaow: Filter uzing: Eu:ulumn:’NDnE "]
W alue:
D | Type | Link/Superlink. | Manning's n | Depth [m] | Bottarn width [m) | Side slope [HV] | [2] Geomely | Maw erosion [m] |l Groundwater BC
&l - r =}
2 Trapezoidal channel j 4 0.690032 0.7 24 42 - 035 Enernc |k
9 Trapezoidal chatnel j 3 0113091 0h 1.0 12 - 035 ENEmc |
12 | Trapezoidal channel = | 2 0903913 (IR 1A 42 r 035 ENEnic *|h
226 | Trapezoidal channel j 1 1.553595 oA A 43 r 035 Enenic | D l
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