Loosely-coupled integration and distributed execution
of HYDRUS-1D and MODFLOW
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Motivation Implementation

e need for intermediate complexity models integrating vadose  mostly Python, use of FloPy® and PHydrus" libraries
zone and groundwater processes e 3 deployment modes

o taking advantage of state-of-the-art computer codes MODFLOW o local: the application is run as a standalone program and requi-
and HYDRUS-1D res separate installation of Hydrus and MODFLOW

. updating the existing HYDRUS Package for MODFLOW ™ « Docker: the application in run in Docker containers, no additio-

nal software needs to be installed

o Kubernetes: the application is deployed in a Kubernetes cluster

Ge Nera I conce pt (which can be hosted locally or in the cloud)

e In all three cases, a web-based interface is provided to configure

1D vertical flow and run the simulation
'. in vadose zone
1 (HYDRUS-1D)
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Your simulation is ready to be
started!

—_— Drag and drop project to load it. Click "Next™ once you've uploaded all projects

Modflow model:

Upload Files
Drag and drop files below, provide a .zip archive with the model files placed directly in the root.

Upload weather data

‘ Upload weather files ‘
Models uploaded:
/ profil_las

profil_trawa

medify your Hydrus models by uploading weather data from .csv files

Remowve

Remowve

3D flow in groundwater zone (MODFLOW)

e loose coupling via external scripts, without modifying
MODFLOW and HYDRUS-1D source code

Perspectives

« MODFLOW model area divided into zones characterized by repre- ,

e updating water table position in HYDRUS-1D
e extension to MODFLOW 6

sentative HYDRUS-1D soil profiles

e automatic zonation based on existing RCH file in MODFLOW model

. . o importing recharge zones as shapefiles
o parallel execution of HYDRUS-1D instances

. . , . e integration with GIS
o currently HYDRUS-1D simulations run with constant position of

o extension to solute transport

the water table, dynamic water table condition

will be implemented
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