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• AquaINFRA & the Galaxy Virtual Research Environment.

•  System architecture — how Galaxy and SWAT+ communicate.

•  The Mediterranean Use Case: La Tordera — SWAT+ and Marine Model. 

• Limitations / Potential applications 

• Tool documentation & code sharing



A virtual  environment  equipped  with  FAIR  multi -disciplinary  data  and  services  to 
support  marine  and  freshwater  scientists  and  stakeholders  in  restoring  healthy  
oceans,  seas,  coastal  and  inland  waters . 

AquaINFRA
A web -based integrated Hydrosphere modelling system for 
scientist and decision makers. 

Promote interoperability for a 

seamless Source-to-Sea 

modelling framework.

Bridge the gap between freshwater and marine domains.
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AquaGalaxy  Virtual Research Environment
Requirements : 

ACCESS

✓ Free  and  open  online  platform,

✓ Access  to AquaINFRA  data,  tools,  and  services .

✓ Integration  with  European  Open  Science  Cloud  EOSC .

EXECUTION / REPRODUCIBILITY

✓ Reproducible  tools  for  processing  and  analysis .

✓ Visual  canvas  to build,  modify  and  share  workflows .

OUTPUT REUSE

✓ Publish  tools/  services  in  a reproductible  format

✓ Reusability  of  tools . Konkol M. 2024. The AquaINFRA  Virtual Research Environment : Design rationale for using the Galaxy 
platform. 52north Blog. Available at : https://blog.52north.org/2024/07/25/the -aquainfra -virtual -
research -environment -design -rationale -for -using -the -galaxy -platform 3/22



AquaINFRA - Use Cases
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Mediterranean Use Case: la Tordera 

Tordera catchment (865 km2) and its 

neighbouring coastal zone 

are located on the central 

Catalancoast in the NW 

Mediterranean.
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Mediterranean Use Case la Tordera

The land sea interactions at the Tordera 

river mouth

High variability of river flow: drought and 

wet periods
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Physical  models  interlaced  for  a Source -to -sea  modelling  framework

 Inland Model Marine Model

Research  questions

MITgcm

Mediterranean Use Case la Tordera

Effects of climate change and human activities on water 

quantity in Tordera river and the Catalan Coast.
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• System architecture

• Tools description input and output. 

SWAT implementation to VRE
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Galaxy canvas - WORKFLOW

SWAT

Inland Model
Conversion SWAT+  

to Marine 
Modelling System

Marine 
Modelling 

System
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Galaxy implementation - Tool 1. SWAT 

Inputs

SWAT version: 
 swatplus or swat2012

TextInOut  URL
 URL to TxtInOut.zip

Parameter input
 URL to JSON file with calibration parameters.

Output Spatial Unit
 Watershed element ID to extract results.  

SWAT Output file
 Output category, and timestep.

  SWAT +        : channel_sd_day

                  SWAT 2012  : rch_d
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Galaxy implementation - Tool 1. SWAT  
Inputs 

SWAT variable
 Variable of interest. 

 (ex: flo_out, water_temp)

Start date
 Model start date (ex. 20000101)

End date
Model end date (ex: 20201231)

Skip year
 Num. of years to skip printing. (ex: 2)
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Galaxy implementation - Tool 1. SWAT

File format: Database

Content: Model execution metadata

Outputs

Inputs.sqlite thread_1.sqlite File format: Database

Content: Model output results

SWAT user can replicate model locally
Tool 2. Conversion SWAT+ to Marine 

Modelling System 13/22



AquaGalaxy  implementation - Tool 2. Conversion SWAT+ to MITgcm

Input: sqlite file Output: txt file

• Date formatting.

• Data frame re-

structuring

• File format 

conversion
Daily Water Quality data at 

La Tordera river mouth:

• Flow out (m3/s)

• Water temperature (ºC)

Inputs Outputs 
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Source-to-Sea Modelling Workflow
Under development
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Piniewski  M, Marcinkowski  P,  Koskiaho  J, Tattari  S . 
2019. The  effect  of  sampling  frequency  and  
strategy  on  water  quality  modelling  driven  by  high -
frequency  monitoring  data  in a boreal  catchment . 
Journal  of  Hydrology  579 , 124186. 
https ://doi .org/ 10.1016/j.jhydrol .2019.124186

Reusabilty  and Scalability test. 

Vantaanjoki river (Gulf of Finland) SWAT 2012
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Cloud computing limitations

• Complete Cloud Computing workflow 
limitations. 

• API access to DEM, LULC, soil type, and Meteorological 
data. 

• Watershed delineation

• Sensitivity analysis

• Calibration

• Expert decision is taken in several steps of the 
process. 

• Estimation of computing time. 
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Cloud Computing Benefits
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Cloud computing Benfits

MITgcm
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Process documentation

Data Toolbox

Workflow

Data 2 Knowledge 
Package

All the information a user needs to 
run the tools. 

Complete metadata for Data 
sets, Tools and Workflow  required 

for replicability

20/22



Docker  image  on  GitHub

Process documentation

Galaxy server
DUI

Your  server
OGC API 

R script based on 
SWATrunR
 

2. Pygeoapi 
downloads TxtInOut 
specified by user 

4. Pygeoapi performs the 
analysis and store the results

5. User downloads results

SWAT tool

SWAT 
executable

theards_1.sqlite

inputs.sqlite RESULTS

Data repository

TxtInOut URL

3. Retrieval of the 
correct executable

1. Communicate directly 
http -CURL.
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Conclusions

• Implement SWAT model execution inside VRE is possible. 

• Multiple benefits: 

• Communication tool between modellers and beginner users. 

• Open Science and FAIR principles.

• Build multi-model frameworks.
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Thank you , 

a.batlle@creaf.uab.cat

https://aquainfra.eu/  

This study was carried out within the AquaINFRA project and received funding from the 
European Commission’s Horizon Europe Research and Innovation programme under grant 
agreement No 101094434.

mailto:a.batlle@creaf.uab.cat
https://aquainfra.eu/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30

