Session: Sediment assessment and management -
concepts and policies

Development of a software tool to analyse
the effect of soil management scenarios on
soil erosion and sediment transport in
Flanders.

Sacha Gobeyn, Daan Renders, Niels De Vleeschouwer, Stijn Van Hoey, Johan
Van de Wauw and Petra Deproost
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Erosion and sediment management in Flanders
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Innovations in monitoring technologies and
data analytics
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Modelling erosion and sediment transport
with WaTEM/SEDEM

1. RUSLE: Yearly potential soil loss (def. Van Rompaey et al., 2001)*

A=RKLS.CP

2. Sediment transport

TC = kTC.Epg = kTC.R.K. (LS — 4,12.5,%°)

3. Adapted multiple flow algorithm

*For info on formula’s, see extra slides at the end of the presentation

Van Rompaey, A.J.J., Verstraeten, G., Van Oost, K., Govers, G., Poesen, J., 2001. Modelling mean annual sediment yield using I: LU\/ ES 4
a distributed approach. Earth Surf. Process. Landforms 26, 1221-1236. https://doi.org/10.1002/esp.275




Modelling erosion and sediment transport
with pycnws

CN-WS Applied to Flanders

+ Fast calculation engine
- Repetitive model development

- Standardisation
- Model analytics

— Jupyterhub
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Results

c1- 03 08 56 pEMPM 145 138 168 48 105 105 30 0.0 11.7

w0 SGT

Q- 00 01 A7 BIEON 12

08 B12 0.0
-10
41.2 | 365 394 | 379 [EEEN 318 38.6
-0

Brugse Polders -

Gentse Kanalen -

Bovenschelde -

Demer -

Dender -

Dijle en Zenne -

lzer -

Leie -

Maas (Oost) -
Maas (Noord) -

Nete -

Voeren -

Vlaanderen -

2
()
(W)
o
W
)
N
[ )
Benedenschelde - =
W

Percentual reduction (%, z-axis ) in total sediment load for a number
of hypothetical erosion control measure plans.

*these plots are for visualisation purposes only
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Way forward: Open source

+ Higher quality software
+ Transparency

+ Sustainability

- Higher start-up cost

Documentation Open source development

# » R-factor ©) Edit on GitHub

Pulls Issues Marketplace Explore

R-factor B cn-ws/ rfactor ©uUnwatch + 3 Unstar 1 P rok | 0

The R-factor is a measure used in erosion and {overland) sediment modelling to quantify the effect

of rainfall on sail erosion. It is typically defined in the context of the RUSLE equation, in which gross <> Code () Issues 4 UL Pull requests *) Actions (U] Projects

erosion for an agricultural parcel is estimated (see, for example, here),

Specifically, the R-factor is a measure for the total erosivity of a number of rainfall events within a
defined timeframe (year, month, number of days), The factor is computed by calculating the ¥ master - Go to file Add file = ¥ Code About ]

erosivity for every rainfall event in a timeseries, and taking the sum of the erosivity of all events in

ane year. These yearly values can be used to compute an average value, the R-factor, presenting R-factor
the rainfall erosivity for a given period. An in-depth explanation of the formula's is given here. 3 Sachagobeyn Merge pull request #6 from cn-.. ..« 20daysago {0182
O Readme
Get started .github/ISSUE T...  Update documentation.md 20 days ago a5 GPL-30 License
This package makes use of ytecn (and a limited number of dependencies such as Pandas and
Numpy) and sstias OF actave . Python is used to implemented the functionalities in this package, docs Merge pull request #2 from cn-ws/bui... last month

whereas Matlab or Octave is used to run the core code. The installation (see here) is managed by

making use of Miniconda, Make sure to check out the installation instructions, and follow the src/rfactor Problem: txt files is used to define if y... month Releases 3
example in the Ge
tests Problem: txt_files is used to define if y... last month © v0.0.2 (Latest
=t . = on 13 May
.coveragerc restructure packa according to fluves/... 3 months ago
Octave is used in this package as a free alternative if you are unable to acquire a license for
Matlab. Note that running the rfactor core scripts is slower with Octave than with Matlab. N . . + 2 releases
% .droneym| Exclude uploading documentation on ... 21 days ago
Data & application to Flanders 9 .gitattributes restructure packa according to fluves/.. 3 months ago
Packages
Input rainfall data are provided by the Flemish Environment Agency (VMM), which are also available 7 gitignore Revert "Remove api docs from gitigno... 2 months ago
via w 0. The input rainfall data from the Royal Meteorological Institute (RMI) are not shared in o packages published
this project. Please contact the RMI if you would like to obtain the a copy of the RMI rainfall input [3 .pre-commit-con... make sure rainfall and EI30 data can b... 3 months ago Publish your first package

ClUVES https://cn-ws.github.io/



Way forward: Monitoring

- loT Network of pluviometers on dams
- RTK GPS measurements
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Way forward: loT
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Thank you

Thomas
Van Hoestenberghe
CEO Fluves

https://www.fluves.com/
https://www.linkedin.com/company/fluves

sacha@fluves.com

https://www.linkedin.com/in/sacha-gobeyn/
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Formula’s (double-click to open document

Erosion/sediment model WaTEM/SEDEM — caws 4.1 0-483-gb387c66 hirps //docs fluves net/cows-pascal ‘watem-sedem haml

# » Modsl Description » Erosion/sediment modek WaTEM/SEDEM

Erosion/sediment model: WaTEM/SEDEM
Concept

mmumu-;_&mdmmdmam_:_unmmmh

hology (KU Leuven, Belglum). WaTEM stands for Water and Tillage
emhmﬁmmdameﬂlmhhﬁhMmafsdmmm
Model (Van Rompasy et al, 2001).

In WaTEM/SEDEM, the mean annual soll eroslon rate B and transport capacity T'C are
calculated for every pbel In the model domaln. Next, the madel lberates over all pheels according
1o the onder determined by the routing algorithm. During the lteration, the outgoling sediment
hrwmpb-lkrahhd by comparing the the total avallable sediment In the cell 54

gk 8; + B with the ity
Two cases exdst:

» 54 £ T'C:the pbwel can port the total available sod 84,90 erosion will octur
at the maan annual soil enosion rate, The outgoing sadiment S, is set equal to the
available sediment Sy,

= Sy > TC: the total wmvailable sediment 54 is higher than the amount of sediment that
can be The i (5,) equals the transport capacity T'C. The

net erosion rate is lower than the mean annual erosion rate E and equals TC — 8. If
the incoming sediment 5 is higher than the transport capacity TC, net sadiment
deposition will occur and equals S; — TC.

or
8, =8, US,<TC
8 =TC HI>TC
The outgoi of acellis o two target pixels, The target celis are

by the rithm. The of pixel X to pinel Y is added to the
incoming sediment of pioosl Y, Pixs! Y can receive sediment of multiple pocels.

This process is ilustrated in figure (TO DO: create figure with poei).
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