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Motivation Our Approach

Many applications in Earth system science require gap-free data sets We present a generic gap-filling method that is spatio-temporal,
Remote sensing data are plagued by gaps due to cloud obstruction, univariate and multiscale

incomplete satellite coverage, and low-quality flags We employ a patch-wise gap-filling framework : AR TSR 3 59 K
Gap-Filling in remote sensing data with the help of machine learning often By introducing masked loss functions and providing effective methods ;
requires model architectures that are tailored specifically to underlying for synthetic gap generation, we are able to leverage gap-afflicted .
dataset characteristics such as scale, resolution or range of values datasets and gather large volumes of training samples from them 2 & e o | 2 38 K
This limits the transferability to other We perform gap-filling on multiple climatic variables from Earth System g i 3 . '
gap-filling scenarios P . Data Cubes (ESDC) using a 3D CNN architecture, making this the first
Training these models is hindered o e global-scale gap-filling solution on ESDC

by the lack of adequate training i | ‘ R, We validate the generalization capabilities of the model by performing » 2 | s
samples, as they must be gathered Cloud Obstruction Incomplete Satellite Spatial Leave-One-0ut (SLOO) Cross Validation i ' v v i 70°C
from gap-afflicted data themselves Coverage Gap Patch

Preprint

Target Result Loss (MAE)
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Variable: Land Surface Temperature
Time Span: 2002-05-19 - 2011-12-23

@ Model Training Kernel Shape: (5, 64, 64)

Data Threshold: 90%
Training Samples: 428,483

Latitude

Training Samples

3D CNN

Training samples are filtered according to a Strided Convolutior?s
data availability threshold in the middle Transposed Convolutions

e The data cube is iterated along every dimension patch of a training sample (="gap patch’) £ L ) 86 R el iU Masked MAE (K)
The gap patch is used to construct a target

to extract training samples of a pre-defined by introducing synthetic gaps so that the

shape (= kernel shape ) containing patches of areas that were synthetically removed can Masked Loss Function 5 A 35,613 5.28 3.32] 5.86
subsequent time steps A

act as target values Gap Target Pred . 16,582 3.02 3.08| 2.69
® ForlLand Surface Temperature: |

T, 5 timesteps By using a data availability threshold, we 39,282 3.39 3.47| 3.58
' allow for target patches that contain gaps 4

- - : : : 40,814 3.46 3.511 2.89

Longitude/Latitude: 064 grid points (= “incomplete targets’) / — — 1

- —aaanaas® sl 75,675 3.07 31| 2.79

Synthetic Gap Generation y = Masked tap < ST |target‘i:’redi,j|va,ne-

e The system extracts the middle patch (1)and | | e Introduces the ability of ignoring selected

imposes the gap areas from the previous inthe | tati Acknowledgments
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