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Climate change increases frequency of extreme events.

©Nature 10.1038/d41586-018-05849-9
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Seasonal weather prediction

{crequ, vbenson}@bgc-jena.mpg.de

January 2021

Temperature anomaly (Celcius) Rain anomaly (mm)

Maps processed by EFFIS System based on ECMWF Seasonal Forecast
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Impact modeling
Downscaling

Required weather station
observations are rare!

Feature extraction & fusion

Target data is rare
Process understanding limited!

Self-supervised learning

Target data available:
difficult, yet feasible✓

EarthNet2021
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{crequ, vbenson}@bgc-jena.mpg.de

Localized climate impact forecasting

Process-based:
requires 
mechanistic understanding

Data-driven:
requires 
target data

Future
mesoscale

numerical weather
model output

Past
high-resolution
land surface

1

2

3



5

Spring Summer

2019

2018

2018 summer heat wave

{crequ, vbenson}@bgc-jena.mpg.de

Impacts materialize at a very local scale
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2018 British Isles heat wave

May July

{crequ, vbenson}@bgc-jena.mpg.de

High-res imagery embeds the local impacts
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A challenge to predict future land surface, as seen 

from space, given coarse weather projections.

{crequ, vbenson}@bgc-jena.mpg.de
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EarthNet2021 Dataset

{crequ, vbenson}@bgc-jena.mpg.de

Visualization single sample of the EarthNet2021 dataset
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Machine learning setting

Your
Machine
Learning
Model

Inputs

Frames 1-10

Outputs

Frames 11-30

Weather 1-30
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IID test

Robustness
OOD test

Extreme 
Event

Seasonal
cycle

SPECIAL TRACKS

Challenge tracks
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EarthNetScore is a composed metric that evaluates 4 subtasks:

Component Metric

Overall accuracy Median Absolute Deviation

temporal trend of vegetation state Ordinary Least Squares

Temporal distribution of vegetation state Earth Mover Distance

Spatial perceptual similarity Structural Similarity Index

Evaluation metric: EarthNetScore



Learn more at earthnet.tech
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Thank you

See you on the leaderboard!

{crequ, vbenson}@bgc-jena.mpg.de



Sample visualization


