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Missing values
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CLI M FI LL Available on GitHub at: Climfill
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(1 Independent of physical models and entirely data-driven
L Combines state-of-the-art spatial interpolation with a machine learing model

1 No 'donor'involved: all input maps have missing values and the algorithm can digest
complex patterns of missingness in multivariate EO - mutual gap filling

0 Computationally feasible for large datasets
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https://github.com/climachine/climfill

Methodology

2: Feature
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Procedure from Haylock

MissForest algorithm
et al. (2008); Das et al. (2018)

(Stekhoven & Buhlmann, 2012)
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Preliminary results

One month of Sentinel-5p gap-filled
NO2, SO2, CO, HCHO observations

Mean RMSE NO2 S02 Cco HCHO

Random Forest | 6.87E-06| 2.97E-04| 7.62E-04| 2.92E-05
Simple

Interpolation 6.42E-06| 3.05E-04| 7.19E-04| 2.94E-05

RF added value 6.00%| -2.60% 5.58%| -0.63%

Validation performed by iteratively
adding fictitious but realistic missing
values over 10 different validation sets
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Future work

[ Extend the training dataset and benchmark the results—> at least one full year of
observations

d Include other physically relevant gappy variables, ideally with missingness
patterns that only partially overlap

d Test different ML models (Gradient Boosting, Partial Convolutional Neural
Networks, ...)

d Embed the technique in Mal-Air to allow earth observations as predictors
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