Spatial heterogeneity and seasonal dynamics in vegetation physiology contribute significantly to the uncertainties
In regional and global CO, budgets. High spectral resolution imaging spectroscopy (~10 nm, 400-2500 nm)
provide an efficient tool for synoptic evaluation of many of the factors significantly affecting the ability of the
vegetation to sequester carbon and to reflect radiation, due to changes in vegetation chemical and structural
composition. Since 2008 the EO-1 mission has targeted the collection of time series for vegetation studies [1],
and currently time series of hyperspectral images are available for studies of vegetation carbon dynamics at a
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Summary

number of FLUX sites, as demonstrated by the table below.

EO-1 Hyperion [1] seasonal composites were assembled and the radiance data were corrected for atmospheric
effects and converted to surface reflectance using the Atmosphere CORrection Now (ACORN) model [2].
Spectral differences and seasonal trends were evaluated for each vegetation type and site specific phenology.
Spectral bio-indicators were computed from surface reflectance spectra collected in the flux tower footprints and
compared to field flux tower measurements (e.g., CO, flux, umol m-=2 s1). Comparing spectral parameters in these
very different ecosystems, continuous reflectance data and a set of spectral parameters were correlated well to
CO, flux parameters (e.g., NEP, GEP, etc.) [2]. These spectral parameters traced well the dynamics in vegetation
carbon flux induced by the variations in temperature, nutrient and moisture availability. Imaging spectrometry

provided high spatial resolution maps of CO, fluxes absorbed by vegetation, and proved to be efficient in tracing

seasonal flux dynamics.

The study illustrates the ability of Earth Observing-1 (EO-1) Hyperion images to map CO, flux dynamics, using
examples for Mongu, Zambia but similar results have been obtained for Duke forest and Konza Prairie [2]. The
research is being expanded further to include northern hardwood forest, evergreen coniferous forest, savanna,
woodland and rain forest at additional sites with available FLUXNET data and EO-1 Hyperion time series.

The EO-1 Time Series at FLUX Sites, January 2015
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The Earth Observing One (EO-1) was launched in November 2000. As of January 2015 more than 77,960 Hyperion images have been
collected. Numerous time series have been produced for selected FLUX sites, which are freely available for download from USGS
(http://earthexplorer.usgs.gov/). Hyperion has demonstrated the utility of satellite imaging spectroscopy for vegetation monitoring in
applications relating to forestry, agriculture, land-use change, biodiversity, natural and anthropogenic hazards and disaster assessments.

EO-1 Hyperion Description

FLUX Sites and Available Hyperion Images

Site Description and Spectral Characteristics
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EO-1 Hyperion: Spectral Time Series for Mongu, Zambia

8 Hyperion radiance images are corrected for atmospheric effects to surface reflectance using the Atmosphere CORrection g
Now, ACORN software [3]. A comparison of images corrected with ACORN and FLAASH (available at
http://eol.geobliki.com) reveals relatively similar results (r2 ~ 0.92--0.99) for different geographical areas and covers. The
axes indicate the relative reflectance value (0-1).
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Hyperion’s Spectral Bio-indicators (SBIs)
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Conclusions and Future Work

Nominal Data Specifications

Spatial Resolution 30 m
Swath Width 7.5 km
Spectral Range 400 - 2400 nm
Spectral Resolution ~10 nm
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EO-1 Hyperion integrated lunar responses, demonstrating
the stability of the spectral observations

Site Images Site Images Site Images | OQur results suggest a strong correlation between CO, flux and Hyperion's spectral bio-indicators associated with chlorophyll content.
Total | Clear Total | Clear Total|Clear| The bio-indicators with strongest relationships to NEP were derived using continuous spectra or numerous wavelengths associated with
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