1 EO-1 Tracing Vegetatlon Seasonal Dynamics

Petya K. E. Campbell, Stephen G. Ungar, David Lagomasino*, Lawrence Ong, A
T N

Elizabeth M. Middleton, Qingyuan Zhang, K. Fred Huemmrich and Nathan Pollack
NASA Goddard Space Flight Center, Biospheric Sciences Branch, Greenbelt, MD 207 71; *Florida International University (FIU)

Background Prototyping Tools and Reflectance Products with EO-1 Hyperion
The Earth Observing One (EQ-1) Mission, launched in November, 2000 as part of NASA's New Millennium Program, is in it's ninth year of spectral indicators of chlorophyill, water content, albedo, TAPAR, LA,
operation. From the start it was recognized that a key criteria for evaluating the EO-1 technology and outlining future Earth science mission :
needs is the ability of the technology/strategy to characterize terrestrial surface state and processes. The EO-1 Science Validation Team Seasonal Dynamics of Malﬂr Land Cover Types, USDA ARC, Greenbelt, MD ~ Comparison of ATREM and ACORN
conducted a range of investigations to ascertain how well the employed technology and acquisition strategy served to enhance the extraction of EO- Hypegon: o Egt Hypon: M ——ew T wR
scientifically viable information. Investigators engaged in NASA's Terrestrial Ecology, Carbon Science, Land Use Change and other programs et e o 5 . ﬂfﬁ g e
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using the EO-1 Hyperion imaging spectrometer have achieved results with accuracies far exceeding those reached with the current space | By oull (i
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borne fleet of multispectral sensors.

Current Status

EO-1 is participating in a broad range of investigations, demonstrating the utility of imaging spectroscopy In applications relating to forestry,
agriculture, species discrimination, invasive species, desertification, land-use, vulcanization, fire management, homeland security, natural and
anthropogenic hazards and disaster assessments and has provided characterization for a variety of instruments on EOS platforms. By
generating a high spectral and spatial resolution data set for the corral reefs and islands, it is contributing for realizing the goals of the National
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Decadal survey and provides an excellent platform for testing strategies to be employed in the HysplR| mission. | 2. , P g™ el . T ; - {1 | 9;, u'm, H;, | 11Im m
Preparing for HyspIRI
Tools and prototypes for new science products are being developed to provide vegetation biophysical parameters such as LAl and fAPAR at | l:ﬁﬁ:ﬂ;:::
<100 m spatial resolution for selected EOS validation sites. These will be used to resolve variability in heterogeneous areas (e.g. agriculture, e e L e T S
narrow shapes, urban and developed lands) and for managed ecosystems less than 10 km<. A set of invariable reference targets (e.g. sun, _ E B i "“""’f | B
moon, deserts, Antarctica) are being characterised to allow cross-calibration of EQ sensors, comparison of land products generated by multiple c“": Tyvpe ”""":’:Jm 2108 _1“;3 ;'E'q R?'j'; Dn“;? o A{:";:“ -
sensors and retroactive processing of time series data. Such products are needed to develop Science Requirements for the next generation of o _18__;:; oy :D:DEE o 075 100 e : _
hyperspectral satellite sensors and to address global societal needs . 3-Oct 115 004 721 051 098 0.155 200
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Hyperion Time Series for Science Studies
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Lineartemporal profile of Hyperon ‘s spectra over the calibration site at Kailroad
valley (MV) demonstratesthe relative stability of the s ;H_tr al characteristics, as
iIndicated for selected bands.
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Mongu, Zambia, South Africa Multiple Flux Sites
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The temporal profile a spectral bio-indicator associated with chlorophyll At a number of sites with vastly different vegetation type, the
content (G32, green line) captured the dynamics in vegetation phenology derivative spectral bio-indicator (Dmax) reflected vegetation
at the flux site Mongu, Zambia. dynamics and was negatively correlated with CO-flux.

Top of Atmosphere Reflectance for EO-1 Hyperion
Hyp er’. O n Ca’ i b rat’- O n and S tab i ’ ity N E;etl'|_e Thuillier Solar Spectral lrradiance [E,] model. Calculate a Solar Spectral [rradian ce [Er,]fuz::ur'

Hyperion band n by calculating awelghted average of the Thuillier B, values within each Hyperion
bandpass. Thisis achieved by convolutingthe Thuilliervalues with the Hypernon zaussian
spedctral response [f(a)] forthe bandun n::ier consideration.
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Hyperion Lunar Calibration Trends for Selected Bands Seasonal Dynamics of Forest Cover, Hyperion 2008; Harvard Forest, MA
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Mhere: L,,I the radiance forthe Hyperion b 1r||i|::::r|tHrH|1 at wavelendth AL, 81s the sun elevation
as given in each scene's metadata, E, is the mean Thuillier solar spectral |rr‘1|::1i:ar| cevaluefor
pandn as calculated from the description above, and d is the earth-sun distance in astronomical
unitswhich varies accordingto the Julian day.
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' 3; _ Hyperinn lunar calibration trends Lamps intensity indicates some Spectra from the solar panel
v 4‘“ o are compared to the Robotic degradation over the entire show large degradation in the
A ‘"’ Lunar Observatory Model (ROLO). spectral range shorter wavelengths
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