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Background

▪ Landscape complexity is characterized by the number, arrangement, and 
scaling relationships of ecosystem elements.

▪ Two pathways: structural complexity, and categorical complexity
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Key Question

▪ How do spatial resolution (pixel size) and thematic resolution (categorical legend 
granularity) influence landscape complexity assessments.
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Objectives

▪ Evaluate how spatial resolution influences structural metrics versus how thematic 
resolution influences categorical metrics.

▪ Compare whether high spatial resolution is equally critical for both structural and 
categorical assessments, or if thematic detail outweighs spatial detail for specific 
metrics.  

▪ Assess the relationships between landscape complexity and species richness of 
breeding birds and small mammals as validation.
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The Landscape Complexity Workflow
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Two pathways to  Characterize Complexity
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Metrics of structure complexity. Metrics of categorical complexity.
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Satellite data

Spatial Gradient
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Thematic Gradient
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National Ecological Observatory Network (NEON)
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NEON site locations with insets showing sampling schematics for breeding bird survey and small mammals
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▪Results in Spatial Resolution: Pixel matters!
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Structural complexity metrics correlate strongly with Sentinel-2 spatial resolution.
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Spatial Homogenization
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Visual comparison of spatial homogenization in structural texture metrics across different sensor resolutions
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Results in Thematic Resolution: Legend matters!
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Compositional complexity metrics correlate strongly with NLCD thematic resolution.
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Thematic Homogenization
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NLCD (30m)WorldCover (10m)

MODIS (500m) Sentinel 2 true color (10m)

Visual comparison of land cover classifications and optical baseline imagery for a selected NEON site



13

Thematic Homogenization
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Box plots of Shannon Diversity at the macro-scale (750m).
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Conclusion

▪ Data selection must align directly with the specific remote sensing and Earth 
observation task.

▪ If the task requires assessing physical vegetation structure, prioritize high spatial 
resolution.

▪ If the task requires assessing landscape composition or categorical habitats, high 
thematic resolution and semantic detail needs to be considered.
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