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Objectives of the workshop

• What is available open source?
• What is the modelling approach of LISFLOOD-OS?
• How do I prepare my own simulation?
• How do I install the code on my PC?
• How can I ask for help/how can I collaborate with the developers?

Available on GitHUB!!
Ad De Roo, Valerio Lorini, Domenico Nappo, Goncalo Gomez, Emiliano Gelati, Lorenzo Mentaschi, Vera Thiemig, 
Carlo Russo, Stefania Grimaldi (JRC); Cinzia Mazzetti, Corentin Carton De Wiart, Damien Decremer (ECMWF)

LISFLOOD OPEN SOURCE

Rainfall-runoff model (De Roo, Van Der Knijff , Younis, 1998)

 River discharge,
 soil moisture, 
 snow cover.

EFAS 
& 

GloFAS

https://emergency.copernicus.eu/mapping/ems/information-bulletin-162-copernicus-
emergency-management-service-monitors-flooding-event

OBJECTIVES of the WORKSHOP
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Lisfood Open Source SUITE - overview

https://ec-jrc.github.io/lisflood/
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Rainfall-runoff model, physically based, semi-distributed.

• 6 land cover fractions within a pixel                            

(sub-grid modelling approach to simulate the impact of 

different land covers)

• 3 soil layers;

• 2 groundwater storages;

• Kinematic wave routing in channels and floodplains;

• Lakes and dams;

• Water abstraction for anthropogenic use.

Hydrological modelling

LAKES: WEIR 
OUTFLOW

RESERVOIRS: 
STANDARD 
OPERATIONAL 
RULES

By-pass 
flow

Snow 
melt

https://ec-jrc.github.io/lisflood-model/
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Hydrological modelling 

Short term and long term plans for improvement

 Routing (ECMWF - planned)

 Reservoirs (concept)

 Groundwater fluxes (concept)

 …

Outputs

 Variables: fluxes and volumes

 Maps: netcdf format; time series: .tss format

https://ec-jrc.github.io/lisflood-model/

EXAMPLE 1: 
DISCHARGE

Time steps

Time series: variable 
(e.g. discharge) valuesEXAMPLE 2: 

SOIL MOISTURE 
LAYER 1

Output points IDs
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How do I implement LISFLOOD-OS for my own catchment?

v

Information on 
catchments physical 
properties:
“STATIC” maps

METEO FORCINGS:

v Total precipitation

Average Temperature Evapotranspiration

LAKES 

DAMS

Sn
o
w 
m
elt

LISFLOOD-OS 
INPUTS SOFTWARE

v

OUTPUTS

Command line: 1 argument = file .xml Settings
Paths to directories of the input maps and of the output maps.

Switches to select the modules, and the desired outputs.

How do I prepare 
the inputs? How do I prepare 

the .xml settings?
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~100 maps providing information on catchments’ morphology, land cover and land use, soil properties, water demand for human use.

Documentation about the static maps:
https://ec-jrc.github.io/lisflood-code/4_Static-Maps-introduction/
Scientific publication and release of the data set: work in progress!
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Examples: 
Land use fractions

How do I prepare the inputs? The “static” maps

Leaf area index

January

July

Main contributors: Margarita Choulga, 
Francesca Moschini, Cinzia Mazzetti (ECMWF), 
Juliana Disperati, Stefania Grimaldi (JRC)

https://ec-jrc.github.io/lisflood-code/4_Static-Maps-introduction/
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How do I set-up my simulation? The .xml settings file
USER GUIDE: https://ec-jrc.github.io/lisflood-code/

Structure of the file:
lisflood-code/lisfloodSettings_reference.xml at master · 
ec-jrc/lisflood-code (github.com)

Basic structure of the .xml settings file:
• lfoptions
• lfuser
• lfbinding

https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
https://github.com/ec-jrc/lisflood-code/blob/master/src/lisfloodSettings_reference.xml
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Simulation set-up
Basic structure of the .xml settings file:

• lfoptions
Switches : which modelling 
options, which outputs

• lfuser

• lfbinding

Modelling options

Output options:
Maps, time series
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Simulation set-up
Basic structure of the 
.xml settings file:

• lfoptions
Switches : which 
modelling 
options, which outputs

• Lfuser
Simulation-specific 
settings:
Paths to directories, 
Simulation times,
Parameters values,
Initial conditions 
(LISFLOOD initialization 
run is often called 
PRERUN)

• lfbinding

Directories

Start, end, 
computational step
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Simulation set-up
Basic structure of the .xml settings file:

• lfoptions
Switches : which modelling 
options, which outputs

• lfuser
Simulation-specific 
settings:
Paths to directories, 
Simulation times,
Parameters values,
Initial conditions.

• lfbinding
Input static maps, 
input meteo forcings,
Computational parameters,
Output file names

Static maps, 
meteorological forcings

Name of output files
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LISFLOOD UTILITIES

..... .....

… more to come!

Compare netCDF, .tss files

Crop netCDF files to reduce the spatial coverage. 
Retrieve catchment area from outlet coordinates.

Create and verify water region map

G0570

G0606

G0606

G0570

https://github.com/ec-jrc/lisflood-utilities
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Discussion points so far:

 Hydrological modelling: rainfall runoff, spatially distributed, physically based

 Standard and optional modules: possibility to customize the simulation

 Input “static” maps: online user guide (data available soon)

 Input meteo maps, LISVAP is available to compute evapotranspiration maps (not described in this workshop)

 How to set up a simulation using the .xml settings file

 Online documentation and user guide

How do I install LISFLOOD-OS on my PC ?

A short summary …. And … the elephant in the room!
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Lisfood installation

• How can I install LISFLOOD on my pc?

pros cons For whom it is recommended

Docker Easy to install and use for 
beginners, powerful for 
experts. One image file 
containing everything, 
including source code. 
Scalable

Large image size for a 
single application. 
Changes in container are 
not saved automatically

• Anyone who want to start testing 
without long installation steps. 

• Users that are more confident with 
docker and want to use the docker 
scalability features.

Pip package Easy to install. Can be 
installed in conda
environment

Can have some 
dependency issues. 
Source files not easy to 
handle ( “hidden” in 
environment folders)

Anyone who just want to run the model in 
few steps and is more confident with conda
environment.

Source code Full control on the model 
source code. 

Requires more steps and 
expertise to install and 
use. Can have same 
dependency issues as pip 
package

Expert users
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Lisfood installation

• Docker container installation steps
• Docker image at jrce1/lisflood

• “docker pull jrce1/lisflood”

• To copy a test folder with all the required maps (for test catchments):
• “docker run -v /absolute_path/to/my/local/folder:/usecases jrce1/lisflood:latest

usecases”

• This extract folders LF_ETRS89_UseCase and LF_lat_lon_UseCase

• To run lisflood on a catchment, just type the following command:
• “docker run -v /absolute_path/to/my/local/folder/LF_ETRS89_UseCase:/input 

jrce1/lisflood /input/settings/cold.xml”
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Lisfood installation

• Pip package 
• Setup conda environment

• conda create --name lisflood python=3.7 -c conda-forge

• conda activate lisflood

• conda install -c conda-forge pcraster

• Install pip package
• pip install lisflood-model

• Run lisflood:
• “lisflood /TestCatchmentFolderPath>/settings/settings_PreRun.xml”

• “lisflood /TestCatchmentFolderPath>/settings/settings_ Run.xml”
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Lisfood installation - Pip package 
Setup conda environment

• conda create --name lisflood python=3.7 -c conda-forge
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Lisfood installation - Pip package 
Setup conda environment

• conda activate lisflood - conda install -c conda-forge pcraster
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Lisfood installation - Pip package 
• Install pip package

• pip install lisflood-model
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Lisfood installation - Pip package 
• Run lisflood pip package – download usecases to run a test

• git clone https://github.com/ec-jrc/lisflood-usecases.git
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Lisfood installation - Pip package 
• Run lisflood pip package (PreRun and Run example)

• “lisflood /<TestCatchmentFolderPath>/settings/PreRun.xml”
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Lisfood installation

• Source code 
• Setup conda environment

• conda create --name lisflood python=3.7 -c conda-forge
• conda activate lisflood
• conda install -c conda-forge pcraster

• Get source code:
• git clone https://github.com/ec-jrc/lisflood-code.git

• Install from source
• cd lisflood-code
• pip install -r requirements.txt

• Run lisflood
• python src/lisf1.py tests/data/<TestCatchmentFolder>/settings/cold.xml

• Extra step: Compile the cython module kinematic_wave_parallel_tool
• “python compile_kinematic_wave_parallel_tools.py build_ext –inplace”

• Check correct installation:
• pytest tests/

https://github.com/ec-jrc/lisflood-code.git
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Lisfood installation - Source code 
Get source code and install required packages:

• git clone https://github.com/ec-jrc/lisflood-code.git

• pip install -r requirements.txt

https://github.com/ec-jrc/lisflood-code.git
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Lisfood installation - Source code 
Extra step: Compile the cython module kinematic_wave_parallel_tool:

• python compile_kinematic_wave_parallel_tools.py build_ext –inplace
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Lisfood installation - Source code 
Check correct installation running unit tests:

• Run commands pytest tests/ and pytest tests/ –m “slow”
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Lisflood issue reporting

• Lisflood is now Open Source
• Anyone can contribute

• Flag any issue into the github
webpage

https://github.com/ec-jrc/lisflood-code/issues

https://github.com/ec-jrc/lisflood-code/issues
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How to install LISFLOOD-OS

 3 options: 

• Docker

• Conda environment and pip package

• Conda environment and source code

 Ask for help and contribute

How can I get started?
LISFLOOD-OS does not have a graphical interface,                                    
is there a pre-compiled example that I can study?

Another short summary: almost ready to get started with LISFLOOD-OS 
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User cases

• LISFLOOD-OS beginners can make use of two complete set-ups to
1) test the installation of the code;

2) get familiar with the code, the static maps, the meteorological forcings.

Link to repository: https://github.com/ec-jrc/lisflood-usecases

• Jupyter notebook

https://github.com/ec-jrc/lisflood-usecases


Emergency
Management

https://emergency.copernicus.eu/

Jupyter notebook and use cases

• In lisflood-usecases repository:
• File “lisflood-notebook.ipynb” 

created by Victor Hertel
• Click on “launch-binder” button
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Jupyter notebook and use cases

• Jupyter notebook in binder (by Victor Hertel)
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Third and last summary

 LISFLOOD-OS: rainfall-runoff model

OPEN SOURCE!

 Software installation and model set-up

 Model documentation and user guide

 How to ask for help?

 Would you like to become a collaborator?

Ad De Roo, Valerio Lorini, Domenico Nappo, Goncalo Gomez, Emiliano Gelati, 
Lorenzo Mentaschi, Vera Thiemig, Carlo Russo, Stefania Grimaldi (JRC);                             
Cinzia Mazzetti, Corentin Carton De Wiart, Damien Decremer (ECMWF)

https://ec-jrc.github.io/lisflood/

https://github.com/ec-jrc/lisflood-code/issues

https://ec-jrc.github.io/lisflood-code/

https://github.com/ec-jrc/lisflood-code/issues

Happy to take questions!

https://github.com/ec-jrc/lisflood-code/issues
https://github.com/ec-jrc/lisflood-code/issues
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