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Study Area & Challenge

The Krkonose National Park (Czech-Polish border) harbours extensive species-rich mountain
meadows and unique arcto-alpine tundra threatened by expansive grass species encroaching
into both habitats, directly threatening biodiversity.

Per-Species F1-Scores

Species abundance is the decisive factor — rare classes yield low F1 despite advanced methods.
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Key challenge: Upscaling accurate plot-level classifications to entire tundra areas while
preserving thematic detail — essential for park-wide conservation.

Study site: tundra near Luéni bouda chalet (50.73°N, 15.70°E). Two 1-ha intensive plots + wider
1.2 km? tundra. Imagery 2019-2021.
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Low abundance severely limits F1-score. Sufficient training samples per category are critical.
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Wider Tundra; CASI vs. UAV MS

For the 1.2 km? tundra, RF best for CASI; OBIA best for multispectral. CASI F1-scores
comparable to multitemporal PlanetScope (Kupkova et al. 2023, RSE 294) but with far more
spatial detail.
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Fig. 2 — Arcto-alpine tundra; Lucni
bouda chalet. CASI aerial hyperspectral 72 82 80
UAV multispectral (Altum) 67 78 83
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Image Data & Methods

UAV Hyperspectral

UAV Multispectral

Aerial HS (CASI)

Fig. 4 — Left: Classification — UAV HS OBIA (top) vs. UAV MS OBIA (bottom), plot “U Lucni boudy".
Right: Map outputs from SDM classifier for small plot U Zahradky — UAV hyperspectral multitemporal data
(left image) and UAV multispectral data (right image).

Hyperspectral vs. Multispectral
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Classification Accuracy - Overall

Multitemporal UAV hyperspectral composites achieved the highest overall accuracies
on both 1-ha plots — outperforming single-date data by up to 27 pp.

Dataset U Luéni boudy (OA %) U Zahradky (OA %)

Adding Jun, Jul & Object-based Rare species achieve | CASI hyperspectral

MLC RF SVM  OBIA SVM  OBIA Aug composites analysis outperforms | low F1 despite data bridges the
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UAVIHS AuglfSt 69 87 83 7 87 75 72 74 for phenologically imagery; RF achieves | per category is wide monitoring of
UAV HS - Multitemporal* 92 95 94 95 90 93 94 95 similar grass species. | the highest accuracy | essential. expansive grasses.
UAV MS (single-date) 53 79 75 85 87 88 92 93 for CASI aerial data.

* multitemporal composite Jun+Jul+Aug. Best values bold.

Key Conclusions

Multitemporal beats

single-date

OBIA leads
on UAV data

Species abundance
is decisive

Park-wide upscaling
is feasible

v By enabling detection and mapping of expansive species threatening biodiversity at tundra
scale, hyperspectral image data provide a powerful tool for conservation planning and
ecosystem management.

v Hyperspectral data provide a powerful tool for detecting and mapping expansive species
at tundra scale — enabling park-wide conservation planning.
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