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Dlg ital Twin FFC measured plots of different shapes clustered in southern and eastern

A digital twin is a dynamic digital model of a physical system, continuously part of the EnMAP image.

synchronized with its real-world counterpart via sensor data, enabling
(near) real-time simulation, monitoring, and optimization of the physical
system — including what-if scenarios to predict the system’s behavior In
unseen situations
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The EU has a flagship Destination Earth (DestinE) initiative for building a
digital twin of the Earth by 2030. As a part of the initiative, VTT Is leading
the consortium building the digital twin of the Earth’s forest — with funding
from the EU and ESA.
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Satellite data were downloaded as BOA reflectance images. For a more

L S Forest oeetra representative sampling of the spectral signal, EnMAP was resampled to

fr;se ;Srees{]il?g]jietallrpvﬂfisé e ariane 10 m. Plot data was split between training, validation and testing as

a sophisticated 149:32:32. We trained a U-Net convolutional neural network to predict

modeling system !oasal area (BA),_dlameter at brea_lst height (DBH) and tree h_elght_ from

However it is; G[g;";‘:;:::f‘ — Imagery patches in a_fully-convolut_lo_nal manner. Model was tralngd In two

unconcei’vable without stages: self-supervised pretraining _(s_,pectral re_constructlon for

VANOUS Earth N hypers!oectra_l data or ma_skeq band prediction for Sentinel-2) followed by

Observation data sets stands — supervised flne-tunlng using field plot measurements. Hype_rspectral dgta:

to connect it with the R AT 1x1 convolutions for spectral compression followed by spatial processing;

. Forest Sentinel-2: spatial convolutions with channel attention (Sgqueeze-and-
processes in the real- S

Excitation blocks). Optimal patch size was experimentally determined to be
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world forests. 48x48 pixels. Area-weighted averages were used for plot-level estimates.
The use of hyperspectral data includes, among others . . R? In the best model, EnMAP
 Mapping of forest structural and biochemical variables at large scales e Sllgh_tly outperformed
o . . - K Sentinel-2. The differences
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Study site and data

Sentinel-2 and EnMAP imaged near-
simultaneously the area around the Hyytiala

forest research station in Central Finland at P ol 3 COnCl usion

12:53 and 13:06 local time, respectively, on S i B « Spaceborne hyperspectral data can be matched

20 August 2023. The images are nearly i S ..;f against field plots despite coarser spatial resolution.
cloudless. The Finnish Forest Centre (FFC, S ¥w ) - _

Metsikeskus) had forest data available R ARS tials It can serve as the baseline information source for

key forest variables — with the unlocked potential for
mapping biochemistry, biodiversity and vegetation

from 2023 and 2024 including forest
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cloudless data in both satellite images. The functioning.
Image pair has been used in previous &R TR | _ |

studies for mapping LAl and canopy PSS True tests of the data require spatially continuous
closure, and is presented in more detail by §)SEREEIANNG ., ik acquisitions to match the field data which is coming

Juala et al. (2024, EJRS, 57, 2432975, . more readily available*
DOI: 10.1080/22797254.2024.2432975).

* FFC plot data may be an exception as it was recently removed from public distribution. We hope it
will nevertheless be available again in the future.
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