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Model usage
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WaTEM/SEDEM

WaTEM/SEDEM is a soil erosion and sediment delivery model used for catchment-scale
simulations. The model incorporates a Revised Universal Soil Loss Equation (RUSLE) module to
simulate gross erosion, extended with a spatially-explicit sediment routing module to simulate
sediment transport based on a cellular transport capacity. The model therefore provides the user
with predictions of gross and net soil erosion at the catchment scale.

WaTEM/SEDEM has been applied for numerous applications considering both the on-site and off-
site impacts of soil erosion. These applications include the predicted soil loss from fields, off-site
deposition, predictions of catchment sediment yield. The model has also been extended for the
simulation of transported heavy metals, nutrients and organic carbon. The default application of the
model can be extended in several ways to simulate the impact of soil erosion mitigation measures
in a spatially-explicit way. For example, additional options within the model allow for the
consideration of other anthropogenic factors such as roads, sewage systems, water and sediment
buffer basins, dams and ditches.

This documentation page explains how WaTEM/SEDEM works and how the model can be used.
The official code for WaTEM/SEDEM can be found at https:/github.com/watem-sedem/watem-
sedem.



pywatemsedem

* Despite (excellent ©) documentation, it is not easy to prepare inputdata
for WaTEM-SEDEM

pywatemsedem!
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Pywatemsedem

* Python package that can be used as a data wrapper:
Generating general input data (e.g. shapefiles of rivers, parcels, roads,...)

Running watem-sedem
Postprocessing of output data of WaTEM-SEDEM

e Applicable worldwide!

e open source (MIT license)
https://github.com/watem-sedem/pywatemsedem
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Pywatemsedem

e Easy to use API via jupyter notebooks
* Easy to reproduce results

* Fully documented on https://watem-
sedem.github.io/pywatemsedem/index.html

—> First (official) version will be released soon!
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Pywatemsedem: jupyter notebook

Get default ini to define default user choices

defaultini =source_data.get_default_inifile(resolution}

cholces = set_settings(

WS,

resolution,

year,

defaultini,

cn_ws_binary,

dict_output={},
dict_options=options,
dict_ecm_options=ecm_options,
dict_ecm_sources=ecm_sources,
dict_flanders_options=flanders_options,
dict_variables={]

)

File Edit View Run Kemel Tabs Settings Help

B - :+ c

| Filter files by name Q

o

m / Berekeningen / Despierrebeek /

i= | Name

B Despierre

run_ws (1Lipynb
[ Strgb despierrebeek.dbf

[ Strgb despierrebeekprj
[ Strgb despierrebesk.qix
[ Strgb despierrebeekshp
[ Strgb despierrebeek.shx

3.4. Generate and check model options 1

Maodified
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resmap = Path.cwd()

2.4. Define level of logging
import logging

logging.basicConfig{level="INF0O"}

3. Standard scenarios

3.1. General settings

Define the name of your simulation

name = "Despierre”

Define the resolution of the simulation model (only 20 or 5 m)

resolution = 28

Define the simulation year

yvear = 2822

Define the catchment for which we want to simulate the model. The catchment is defined by a polygon shape.
vect_catchment = catchmentfolder / Path("Strgb despierrebeek.shp™)

vct_catchment .exists()

True

Results folder

resmap = Path.cwd()

3.2. Process catchment information

catchment = init_catchment(
source_data,
name,
vct_catchment,
resolution,
year,



Pywatemsedem: jupyter notebook

3.6. Run model

scenario. run_model{cn_ws_binary)
write_run_file(name, scenario.scenaric_nr, choices, cn_ws_binary)

INFO:pycnws.core.scenario:Modeling scenario 1
INFO:pycnws.core.scenario: CN_WS model version: 4.2.3
INFO: pycnws.core.scenario:

INFO: pycnws.core.scenario:Inifile :

Swar/lib/private/dlc36dc@d337c6453409ed18696%

INFO: pycnws.core.scenario:19793e78580-ovo@@0892,/Berekeningen/Despierrebeek /Despie

INFO:pycnws.core.scenario: /inifile.ini
INFO: pyCnws.core.scenario:

INFO:pycnws.core.scenario:Calculations completed. Program Execution Time: 2.82 se

INFO:pycnws.core.scenario:Modelrun finished!
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4. Erosion control measures: buffers and grass strips

In this section, it is explained how the effect of extra erosion control measures can be estimated with the help of pycnws. In order to estimate this, we will run the same

erosion control measure input data. For this, we work file-based, in which we define input shapes/vectors that can be used as input files to the pycnws model. The files

use the given templates below to get started. In the next lines, we present template shape files, and how they should used in pycnws.

Note Each type of measure has its own vector file!

4.1. Buffers and grass strips

vct_buffers = catchmentfolder f "extra_buffer_Blankaart3_s2.shp”

Path("data")

#uct_crop_technical = o
#vct_grass = Path{"data”) / "Extragras2825.shp"
vct_prass_strips = catchmentfolder / Path{"extra gras_Blankzart3_s2.shp")

#vct_grass_strips = Path("dota”) /

/. "extra_nt_kerende_template.shp

"extrg_gross_strips_ templote.shp”

The format of the example buffers template file can be used (load with geopandas):

gdf_buffers = gpd.read_file{vct_buffers)

For the buffers, a number of parameters can be defined, yet only the buffer efficiency eff (%) is considered for WaTEM/SEDEM (others are only considered for CNJ.

gdf_buffers

id hdam hknijp dknijp gqcoeff boverl eff

0 38 1.0 0.0 0.02  MNone 70 750

1 1.0 0.0 0.03 None 70 750
2 3 1.0 0.0 0.02  MNone 70 750
3 5 1.0 0.0 0.03 None 70 750

opm
MNone
MNone
MNone

bufferende gracht

gcoef
0.6
0.6
0.6
0.6

darea

MNone

None

MNone

None

buffercap
440487304
1008.735127
1363.016739

865.941463

Type
default
default
default

default

POLYGON ((47734.103 186
POLYGON ((32144.072 186
POLYGON ((32567.176 186
POLYGON ((32784.141 186



CDF (%)

Pywatemsedem: jupyter notebook

3.7. Postprocess results

Run the postprocessing module to get a more detailed insight in the output (results in molenbeek/scenario_1/postprocessing )

pp = PostProcessFlanders("Despierre”, wvct_catchment, resolution, 1, year)

Sediment load (-)
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=—— Cumulative percentage of sediment load (%)
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Totale sedimentatie

Totale sedimentaanvoer WHA
Buiten domein

Totale sedimentaanvoer in
Totale sedimentaanvoer in
Totale sedimentaanvoer in
Name: waarde (ton), dtype:

grachten en riolering
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floatsd

-4875.
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Pywatemsedem: example Flanders
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