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Motivation

The need of developing robust AF-DSS to simulate complex 

interactions of crop and tree growth across seasons

Hi-sAFe, a new 3D process-based model offering a 

comprehensive framework, but still has some limitations

Hybridizing Hi-sAFe with machine learning techniques may 

help overcome these limitations 
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The conceptual approach to solve them

Using AF diverse dataset from Wendhausen

(old and ongoing)

Parameterizing Hi-sAFe 3D model for AF and 

MC

Integrate ML with Hi-sAFe 3D model 

(hybridization)
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The hybridization approach
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Why hybridization?

Filling the missing data

Simplifying Hi-sAFe Model optimization and Outputs

Hybridization can bridge the gaps in Hi-sAFe's current 

limitations

Developing microclimate model
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Why microclimate model?

Improved accuracy by capturing fine-scale environmental 

variations

Consider the effect of humidity and wind reductions (Hi-sAFe

limitation)

Validate Hi-sAFe microclimate observations (Moisture, ET…)

The potential of generating microclimate variables from 

macroclimate stations
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The specific challenges

Collecting high quality and real time AF, MC and microclimate 

dataset 

Complexity of parameterization

Integration of Advanced Monitoring Technologies

Data is the bottleneck, thus we are very interested to engage with 

AFS experts and potentially utilize their datasets for improving our 

AFS models
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The progress (ongoing AF experiments)

Parameterizing Hi-sAFe using old and limited dataset from 

Wendhausen

Designing and initiating a new AF experiment in 

Wendhausen

Installing microclimate sensors at different spaces from 

tree

Analyzing real-time dataset from climate sensors 



Microclimate Results
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Effects of hourly time, distance and wind
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Soil moisture over time
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Effect of Wind Type and Distance
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