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Springtime | phenology research with

interpretable models

Image source: https://stock.adobe.com/images/sunflower-growing-process-vector-illustration-flat-design-planting-process-of-sunflowers-growth-stages-from-seed-to-flowering-and-fruit-bearing-plant-with-yellow-flowers-isolated-on-white-background /242172818
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Why? -

Unmanned Aol
m Aerial Vehicle
* Phenology < climate change
: N
* Clustered, spatiotemporal -
y Covariance
phenomena
* Heterogeneous data sources
!7\ * Below canopy camera  Human observation « w;'u?”fdam)
o
* How to derive meaningful insights o /B .“

and make most of the available data?
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THIS 1S YOUR MACHINE LEARNING SYSTETM?

YUP! YOU POUR THE: DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSWERS ON THE OTHER SIDE.

WHAT IF THE ANSLEERS ARE LJRONG? )

JUST STIR THE PILE UNTIL
THEY START LOOKING RIGHT.

Image source: https://xkcd.com/1838/
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Example task

Given:
* Indirect observations (e.g. satellite data)

* Indicators (e.g. sunshine and temperature)

Predict:

» Day of first bloom of the common lilac
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Field observations (truth)
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(New) proxy data

Meteo/sat observations (proxy)
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Streamline
analytical workflows

» Fetch, clean, and prepare
datasets from various sources

 Formulate tasks

 Clarify performance measures
and procedures

| shared a new data set

« Standardize flows
« Execute and track runs | found a better model!

 Automate benchmarks

* Develop visualizations
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Develop interpreta ble * Mixed effects models: useful for clustered data
models * Explainable boosting machines: transparent and accurate

Linear Mixed-Effects Models

m InterpretML

EART125: Statistics and Data Analysis in the Geosciences UC Santa Cruz
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Timeline

September
2022 Prototype

Scaffolding Data
collection

ML

Lorentz
Workshop

Evaluation

March 2024
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Mahdi Khodadadzadeh
m.khodadadzadeh@utwente.nl
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GitHup  https://github.com/phenology/springtime/
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@ www.eScienceCenter.nl

Let’s Stay X4 p-kalverla@esciencecenter.nl
In touch

Re +31(0)204604770




