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Figure T: Map of the study area: the Bavarian Forest National Park in southeast Germany.
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Methods Figure 3: Spatial prediction maps of soil bacterial alpha diversity across the study area: Shannon D
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hyperspectral imagery: (1) soil sampling and eDNA extraction, (2) sequencing and calculation of S mn T m—
alpha diversity metrics (Shannon index, functional richness, Faith’s phylogenetic diversity), (3) 0 37575 15 225 30 Figure b: Regression coefficients for a selected subset of DESIS wavelength bands that explain the
pairing diversity metrics with spectral bands, (4) training predictive models, and (b) generating Figure 4: Hotspot analysis (Getis-Ord Gi) of the predicted alpha diversity metrics, highlighting (reatest variance in each alpha diversity metric model. Bars represent the magnitude and direc-
spatially continuous diversity maps. statistically significant clusters of high diversity (hotspots, in red) and low diversity (coldspots, in-~tion of each band's contribution to predicting (A) Shannon index, (B) functional richness, and (C)
blug) across the forest landscape. Areas without significant clustering are shown in white. phylogenetic diversity.

Discussion

* High-resolution diversity mapping: By combining DESIS hyperspectral imagery with soil eDNA data, the study
achieves precise, fine-scale maps of bacterial-diversity across heterogeneous forest terrains.

e Key drivers identified: Strong associations between specific spectral bands and critical edaphic factors-especially
soil pH and elevation-as well as vegetation type, demonstrate how remote sensing can reliably predict microbial
community patterns.

® Metric-specific visualization: Producing separate spatial maps for each diversity index greatly improves
interpretability and directs conservation or management actions to zones exhibiting exceptional or declining

For further results and a detailed discussion, bacterial diversity.
please refer to our publication - scan the QR e Scalable monitoring framework: As new global imaging spectroscopy missions come online, this integrative
code below. approach can be readily expanded to track soil microbiome health from regional studies up to planetary scales.
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