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Which type of field measurements provide 
the greatest information (reduce uncertainty), 

and where and when should these 
measurements be acquired?
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Project workflow

Development of a 

modern and robust 

parameter estimation 

and data assimilation

based on metamodels 

and Bayesian active 
learning

• Create radionuclide 

transport model 

(process model).

• The underlying 

mathematical process 

model will be extended 

with regard to selected 
impact models (the 

accumulated dose).

Meta-modelling 

strategy and 

comparative 

analysis

Transferring the 

developed 

methods to real 

geological 

models

Forward model Surrogate model Geological model Inverse model

02.11.2023
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Simulation-ready benchmark scenarios

We create the reference scenarios 

including the geological reference 

models for each possible host rocks of 

a nuclear waste disposal site.  

• One geological model will be 

selected for each reference rock 

type. 

• The material data will be assembled 

for each benchmark data pool. 

• Parametrization of impact 

scenarios. 

• We follow FAIR research data 

management principles and realize 

open access. 

gui

regime
class

export 
routines

open source

properties
from Yaml-db

Methods 
interpolations…

plain human 
readable 

Python 
based

webbrowser
based GUI

Reactive 
transport code

Visualization & 
Mapping

Data Integration 
Algorithm

OGS

yaml-db

library

sim-data-hub 

URS Data Hub

data flow



URS-data-hub: Data Exchange Interface
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URS-data-hub: Data exchange interface
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URS-data-hub: Data exchange interface

URS Data Hub

Model 

parameters
Model 

Outputs
Benchmark 

Scenarios

Physcial-based Model

Surrogate 

Model

Inverse model
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URS-data-hub

URS-
data-hub

GUI

yaml-db

library

sim-data-hub

sim-data-hub

...

gui

• assets

• gui.py

library

• map

• regimes

• tool
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Sim-data-hub: submodule of URS-data-hub  

URS-
data-hub

GUI

yaml-db

library

sim-data-
hub

sim-data-hub

...

gui

• assets

• gui.py

library

• map

• regimes

• tool

…

URSgui = importlib.import_module(module_str + "sim-data-hub.gui.gui")

…

simRegime = importlib.import_module(module_str + "sim-data-

hub.library.regimes.Regime")

class Regime(simRegime.Regime):

…
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Sim-data-hub: submodule of URS-data-hub and Ice-data-hub 

Sim Data Hub

Ice-

data-

hub

URS-

data-

hub

Map.

Table. Plot.
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URS-data-hub

URS-data-
hub

GUI

assets

URS_gui.py

yaml-db

sim-data-
hub

library
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URS-data-hub

URS-data-hub

GUI

yaml-db

claystone claystone.yaml

crystalline crystalline.yaml

salt salt.yaml

_default

README.md

sources.bib

sim-data-hub

library
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URS-data-hub

URS-data-hub

GUI

yaml-db

claystone claystone.yaml

crystalline crystalline.yaml

salt salt.yaml

_default

README.md

sources.bib

sim-data-hub

library



2. URS-data-hub as a submodule

• Create submodule

• OGS_URS 
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URS-data-hub as a submodule of OGS_URS
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URS-data-hub as a submodule

or git clone --recurse-submodules [URL:URS-data-hub] 

1. cd OGS-URS

2. git submodule add [SSH:URS-data-hub]

# empty URS-data-hub folder

3. git submodule init

   git submodule update

 

4. cd URS-data-hub

# empty sim-data-hub folder

5. git submodule init

   git submodule update
or git clone --recurse-submodules [URL:sim-data-hub] 

OGS-URS

library tests

OGS-URS

library tests
URS-
data-
hub

OGS-URS

library

tests

URS-data-hub

gui

library

yaml-db

sim-data-
hub

OGS-URS

library

tests

URS-data-hub

gui

library

yaml-db

sim-data-hub

gui library ...

...

OGS-URS

library

tests

URS-data-hub

gui library yaml-db
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Outlook

1. Create Gempy model using the URS-Data-hub 2. Use URS-data-hub as an inteface between the input 

scenarios and OpenGeoSys. 

+ OpenGeoSys
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Outlook

2. Use URS-data-hub as an inteface between the input 

scenarios and OpenGeoSys. 

+ OpenGeoSys
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URS-data-hub

URS-data-
hub

GUI

assets

URS_gui.py

yaml-db

sim-data-
hub

library
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