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Deep Earth System Data Lab - /dea



Movie concept by the ESDL team - for ESA by Planetary Visions



Accessible for the user via jupyter labs

function sufficient dimensions(xin::AbstractArray, expl var::Float64 = 0.95)

any(ismissing,xin) && return NaN
FI Fa.bla.n Gans npoint, nvar = size(xin)
g. means = mean(xin, dims = 1)

stds = std(xin, dims = 1)

xin = broadcast((y,m,s) -> s>0.0 ? (y-m)/s : one(y), xin, means, stds)

pca = fit(PCA, xin', pratio = 0.999, method = :svd)

return findfirst(cumsum(principalvars(pca)) / tprincipalvar(pca) .> expl var)
end
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Now developing regional “on demand” data cubes
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A Regional Earth System Data Lab for
Understanding Ecosystem Dynamics:

Z An Example from Tropical South
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Colour values of >1 — Dominant annual cycle in
comparison to the semiannual mode.




Couple ARDC:s to state-of-the-art deep
learning libraries and other ML methods
(xcube + ML libraries)

Loading and transfer ARDCs (memory) /
efficient scheme for generation of training
sets

Adapt existing data loading and ™
transformation mechanisms from Keras ) l'
and PyTorch (DataGenerator, DatalLoader)

Implement re-partitioning and re-sampling
strategies on large cloud-hosted data stets

Development of use case specific Jupyter
Notebooks for user friendly application and
guidance
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Relevance for C cycle extremes



Low-dimensional trajectories in the land-surface

e \What are the intrinsic dimensions of change”?
e What is the meaning of such indicators?
e What is their temporal dynamics?
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Low-dimensional trajectories in the land-surface
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Low-dimensional trajectories in the land-surface

Reflect deforestation
Extreme events
Long-term trends
Modulations in amplitudes

Deforestation Brazil
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Extreme events in the ESDL - Global study

Land Cover = Mixed forest

Land Cover = Deciduous Broadleaf forest

Land Cover = Evergreen Needleleaf forest

Land Cover = Deciduous Needleleaf forest

Land Cover = Evergreen Broadleaf forest

Land Cover = Woody savannas

Land Cover = Savannas

Land Cover = Grasslands

Land Cover = C3 Cropland/Natural vegetation mosaic
Land Cover = C3 Croplands

[Land Cover = C4 fraction Cropland/Natural vegetation mosaic
Land Cover = C4 fraction Croplands

Land Cover = Open shrublands

Land Cover = Closed shrublands

Land Cover = Permanent wetlands

Land Cover = Urban and built-up
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Lexcube.org Interactive visualization of data cubes

Maximilan So6chting, Sebastian Sippel et al. (in prep) Visualization of a fully coupled
ocean-atmosphere climate model ensemble (from Fischer et al. 2021).




Lexcube.org

Figure 1: A user with the Lexcube application on her smartphone, visualizing a data set of the protected area “Auwald forest”,
Leipzig, Germany, while walking through it. The spatiotemporal data visualization shows longitude by latitude on the cube front face,
and latitude/longitude by time on the side faces. This data cube view enables visual comprehension of temporal patterns and trends.
Here, the kNDVI spectral index (Kernel Normalized Difference Vegetation Index) based on satellite imagery from a commercial data
provider is on display.

Maximilan Sdchting et al. (submitted)



Lexcube.org

Maximilan S6chting et al. (submitted)
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Dataset Data Provider Parameters  Time  Latitude Longitude Compressed  Original
EAC4 CAMS Global Reanalysis ECMWF 33 222 241 480 2.4 GB 3.2GB
Spectral Indices in National Park Hainich ~ Sentinel-2, ESA 97 195 512 512 31 GB 36.9 GB
Earth System Data Cube Various 73 1840 2160 4320 301 GB 51TB
Global Daily Spectral Indices MODIS, NASA 15 8236 3600 7200 22TB 93TB
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DeepExtremes: A competition of predicting extremes

? Thessaloniki region, Greece
= 25/05/2019 - 21/10/2019
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DeepExtremes: A competition of predicting extremes
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DeepExtremes: A competition of predicting extremes

David Montero, Sebastian Wieneke et al. (in prep.)
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DeepExtremes: A competition of predicting extremes

[ Scientific results and roadmap
Gap Analysis '

Advances in Al methods Advances in Earth system science

Complementary XAl methods tested! Outreach

Input Data Encoded Data Reconstructed Data
i) Macro events ii) Mini cubes iii) Detection, prediction, deciphering iv) Implementation
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An integrator of scientific d
products from different activities in
a single infrastructure.

ESDL is a platform for
collaborative research allowing
different scientists and teams to
work together in a collective
scientific effort sharing data, tools
and expertise.

Support for the execution of
individual projects e.g. via
dedicated Jupyter hubs

A scientific project to advance the
capacity to predict extremes from
Sentinel-2 data plus ancillary information

Explore the limits of predictability allowing
different scientists and teams to work
together in a collective scientific effort
sharing data, tools and expertise.

Complementary XAl methods tested!
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Macro events ii) Mini cubes iii) Detection, prediction, deciphering

iv) Implementation



