
Philosophy of globally 
customizable ES models

1springuniversity.bc3research.org



References

● https://github.com/integratedmodelling/im.aries.global

● Towards globally customizable ecosystem service models
Authors: Javier Martínez-López, Kenneth J. Bagstad, Stefano Balbi, Ainhoa Magrach, Brian Voigt, Ioannis 
Athanasiadis, Marta Pascual, Simon Willcock, Ferdinando Villa

just published in  Science of Total Environment openly accessible
https://doi.org/10.1016/j.scitotenv.2018.09.371

springuniversity.bc3research.org 2

https://github.com/integratedmodelling/im.aries.global
https://doi.org/10.1016/j.scitotenv.2018.09.371


A user friendly access  to ES modelling

1.ES-related user queries in a user-selected spatial and temporal 
context. 

2.Queries can be entered in the Explorer interface as English 
sentences (or keywords)

3.Keywords call on logical statements (ontologies)  that are 
conceptual models resolved with the data and algorithms 
available in the ARIES semantic web
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Why are they needed?

● A conceptualization of ES supply and demand
● Rapid assessment 
● No input/data preparation needed
● Models can run in any spatial context of the Earth with 

seasonal to annual temporal scale
● Customization of data, models and scenarios is  currently 

possible using the k.LAB Modeler 
○ soon with ARIES Explorer too
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Current Contents
Fully specified model content concerning the following ES problem areas:
• Carbon storage
• Outdoors recreation
• Pollination
• Sediment retention
• Riverine flood regulation

Areas in development for a forthcoming release in the short term include:
• Mariculture suitability
• Water availability (based on hydrological calculations)
• Biodiversity value (based on machine learning of expert opinion)
• Crop yield production 
• Forest timber production
• MicroHydro renewable energy production
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What they are now 
● Ready to use as a baseline but likely delivering a rough picture
● For all the queries, ARIES will build a spatially explicit observation,

■mostly raster GIS coverage of user-selected resolution. 

● The results will reflect the contents of the ARIES semantic web at 
the time of query 

■nearly all supporting data are currently available at spatial resolution ranging 
between 1km and 90m.

● Not complexity oriented 
➔static and aggregated: as per InVEST/Estimap approaches
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Global ES models

Carbon storage

Key methods:

Ruesch & Gibbs 2008

Riverine flood 

regulation

Key methods:

Di Leo et al. 2011

Recreation

Key methods:

Paracchini et al. 2014

Pollination

Key methods:

Zulian et al. 2013
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Scalability, Context Awareness 
and Crowd-sourced Data
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• Waterways

• Human Settlements



e.g. Zoom Level
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What they can become 

● The model content does not implement monolithic "models" 
of ES

● Starting point for improvement, also conceptual improvement
● Capture more complexity, including multi-agents networks and 

dynamic transitions 
→ this is the real PTB framework implementation

● We envision a critical role of remotely sensed data in the near 
future for real time and high frequency assessments 
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