
Methods
❖ We used orthorectified airborne AVIRIS-NG imagery collected during 

NASA’s SHIFT campaign (Fig. 2).
❖ In 2022, imagery were collected on an approximately weekly basis from 

late February to late May with a spatial resolution of ~ 5 m across 425 
bands (380-2500 nm).

❖ We calculated spectral diversity in 500 m × 500 m grid cells and partitioned 
this diversity into local (𝞪) and regional (𝞫) diversity, based on the algorithm 
of Laliberé et al. 2020, and defining communities as 30 m × 30 m  (Fig. 3)

❖ We zoom in on temporal and spatial patterns in two ecosystems: Coast live 
oak woodlands and grasslands (Fig. 4). 
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Background and motivation
❖ Spectral diversity can be indicative of 

(taxonomic) diversity (Van Cleemput et al. 
2023).

❖ Biodiversity patterns manifest at various 
spatial resolutions (e.g., diversity within vs. 
across communities; Fig. 1).

❖ The relative importance of local vs. regional 
diversity may differ across ecosystems.

❖ The pace at which biodiversity patterns 
change during a season may also differ 
across ecosystems.

Spatial biodiversity patterns
Preliminary analyses suggest that
❖ The relative importance of 𝞪-diversity  for overall diversity varied widely, 

ranging between 6% and 95%.
❖ On average, 𝞪-diversity contributed more to overall diversity in 

grasslands (mean 41%, sd 25%) compared to in the woodlands (mean 
30%, sd 21%) (Fig. 5, 6).

Next steps 
❖ We will create maps of 𝞪- and 𝞫- diversity for the full Preserve after 

mosaicking flight lines.
❖  We will compare seasonal and spatial patterns among more 

ecosystem types in the Preserve.

Preliminary discussion and implications for practice
❖ In areas with high contributions of 𝞪-diversity, public hyperspectral 

spaceborne imagery (with a spatial resolution similar to the community 
size in this study) will likely miss important biodiversity aspects.

❖ This work highlights that in some ecosystems (e.g., woodlands) these 
imagery could contribute to a meaningful monitoring strategy.
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Figure 1. The spatial scales of diversity. 
Photo of Chaparral and scrub habitat 

at the JL Dangermond Preserve 

Figure 3. Conceptual visualization of how two grid cells 
with similar overall 𝞬-diversity may show different 
patterns of local (𝞪) and regional (𝞫) diversity. Here, 
each grid cell contains 25 “communities” and each 
community contains 36 pixels.

Figure  7. Time series of the relative contribution of 𝞪-
diversity to 𝞬-diversity in 500 m × 500 m grid cells. Grids 
with multiple measurements over time are connected.

Figure  5. Maps showing the relative contribution of 𝞪-diversity to 𝞬-diversity in 500 m × 500 m grid 
cells at the beginning (Feb 24), middle (Apr 29) and end of the measurement season (May 17) .

In this exploratory study, we examine spatial and temporal spectral 
biodiversity patterns for various habitats in the JL Dangermond 

Preserve, California, USA.

Figure 2. Flight lines of the SHIFT campaign Figure 3. Example images captured at each date 
during the campaign
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Seasonal biodiversity patterns
Preliminary analyses suggest that
❖ Over the season, 𝞪-diversity is more influential in grasslands (Fig. 6).
❖ Across grid cells, there is no unidirectional trend in changes of the 

contribution of 𝞪-diversity vs. 𝞫- diversity to overall diversity (Fig. 7).

Figure 4. RGB 
representation of the 
first three principal 
components of the 
hyperspectral data cube 
at two focal areas with 
different habitat types.
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❖ These spatial and temporal aspects have implications for the operational 
use of imaging spectroscopy missions for mapping and monitoring 
biodiversity across space and time.

Figure  6. Time series of the relative contribution of 
𝞪-diversity to 𝞬-diversity in 500 m × 500 m grid 
cells: mean ± 95% CI at each measurement date.
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