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Challenge 

•  There is an identified need to make past and future ecosystem spectral 
measurements more broadly available for science research and science 
applications 

 
•  There are currently 10s of locally held spectral libraries with 1000s of 

ecosystem related spectra that are not easily shared at present 

•  Assure acknowledgement is given to those who collected the spectra 

•  Address both the VSWIR and TIR to benefit HyspIRI Ecosystem related 
science and science applications 



Objective 

•  Form a HyspIRI Ecosystem Spectral Library (HESL) working group 
 
•  Work to develop a pilot HyspIRI Ecosystem Spectral Library to house a 

diverse set of existing ecosystem related spectra 
 
•  Test the pilot library and explore refinements to best support the HyspIRI 

and ecosystem community 

•  Understand issues with spectral protocols, quality control, meta data, 
distribution, etc. 

•  Provide feedback to NASA and the broader ecosystem and HyspIRI 
community 



Diversity of Ecosystem Materials 

•  Vegetation and constituents 
•  Soils 
•  Optical constants 
•  Chemistry 
•  Coral 
•  In water constituents 
•  Snow 
•  Urban materials 
•  Wetlands 
•  etc 

•  Full spectral range UV to Thermal Infrared 



Example of Spectra in Existing Locally 
Held Libraries 

•  UCSB Library 



Optical Constants 



Initial HESL Members 

•  The group is open.  Please send an email to be on the email and telecon 
list 

Quattrochi, Dale A. dale.quattrochi@nasa.gov Urban 

Kevin R Turpie Kevin.R.Turpie@NASA.gov Wetlands 

Dar A. Roberts dar@geog.ucsb.edu Terrestrial 

Susan Ustin  slustin@ucdavis.edu Terrestrial 

Campbell, Petya K.  petya.k.campbell@nasa.gov Terrestrial 

John Gamon  jgamon@gmail.com Terrestrial 

Thomas Bell  thomas.bell@lifesci.ucsb.edu Coastal 

Dave Siegel davey@icess.ucsb.edu Coastal 

Robert O. Green Robert.O.Green@jpl.nasa.gov VSWIR and optical constants 

Simon Hook Simon.J.Hook@jpl.nasa.gov Thermal 

Beatriz Ribeiro da Luz  bribeirodaluz@usgs.gov Coral and Coastal 

Eric Hocberg eric.hochberg@bios.edu Coral and Coastal 

Thomas Painter Thomas.Painter@JPL.nasa.gov Snow and Ecosystems 

Fred Huemmrich karl.f.huemmrich@nasa.gov Boreal 

Phil Townsend ptownsend@wisc.edu Terrestrial 

Frank Muller-Karger carib@marine.usf.edu Coastal 

Gerardo Toro-Farmer torofarmer@mail.usf.edu Coastal 

Shawn Serbin sserbin@illinois.edu Terrestrial 



Early Ideas, Plans, and Activity 

•  Consensus that a rapid pilot effort demonstrating a HyspIRI Ecosystem 
Spectral Library is the best way to proceed and explore options to address 
the larger need 

•  The members of the HESLWG identified a simple initial format for meta 
data and spectra that can be ingested in the pilot HESL 

•  Simon Hook and Gerardo Rivera offered to create and host the pilot HESL 
based on a modified copy of the existing ASTER spectral library with the 
meta data fields identified by the HESLWG. 

  
•  Members of the HESLWG have volunteered to provide ~10 ecosystem 

spectra each in the agreed format to populate the pilot HESL. 



Pilot HESL Meta Data and Spectra Format 



HyspIRI Ecosystem Spectral Library 

•  http://hesl.jpl.nasa.gov 



HyspIRI Ecosystem Spectral Library 

•  Search 



HyspIRI Ecosystem Spectral Library 



HESL Example: Vegetation 



HESL Example: Coral 



HESL Example:  Aquatic Emergent 
Vegetation 



Summary and Conclusion 

•  A HyspIRI need for a broadly accessible ecosystem spectral library has been 
identified 

•  The HyspIRI Ecosystem Spectral Library Working Group has been formed and 
held a series of telecons and email interactions 

•  The initial focus is on making currently existing spectra more broadly available 

•  A concept for a pilot HESL has been formulated and implemented based upon 
the widely used ASTER spectral library 

 
•  The pilot HESL is on-line and initial spectra have been upload 

•  To add spectra to the pilot HESL, please provide spectra in the template that is 
available upon request (Robert.O.Green@jpl.nasa.gov) 



Discussion 

•  UCSB Library 



Mission Concept Status: 
Preliminary Draft Program Level 1 Requirements: Stable 
 
Payload:  Imaging Spectrometer, Thermal Infrared Imager, and 
IPM-Direct Broadcast subset 
Spacecraft:  Small 
Payload:  JPL/GSFC 
Launch Vehicle:  ~1000 kg class 
Launch date: TBC (partner opportunities) 
Mission: Class C 3-5 years 
Trajectory or Orbit: LEO, Sun sync. 
S/C & Instrument Mass: 561 kg (30%  margin) 
S/C & Instrument Power: 650W (66% margin)  
 
The HyspIRI mission concept is mature and stable with excellent 
heritage, low risk and modest cost. 
 
 
 

Mission Urgency: 
The HyspIRI science and application objectives are important 
today and uniquely addressed by the combined imaging 
spectroscopy, thermal infrared measurements, and IPM direct 
broadcast. 
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HyspIRI Decadal Survey Mission 
            Key Science and Science Applications 

Climate: Ecosystem biochemistry, condition & feedback; spectral 
albedo; carbon/dust on snow/Ice; biomass burning; 
evapotranspiration 
Ecosystems:  Global plant functional-type, physiological 
condition, and biochemistry including agricultural lands. 
Fires:  Fuel status, fire occurrence, severity, emissions, and 
patterns of recovery globally. 
Coral reef and coastal habitats: Global composition and status. 
Volcanoes:  Eruptions, emissions, regional and global impact. 
Geology and resources: Global distributions of surface mineral 
resources and improved understanding of geology and related 
hazards. 
 
 Measurement: 
Imaging Spectrometer (VSWIR) 
-  380 to 2500 nm in 10nm bands 
-  60 m spatial sampling 
-  19 days revisit   
- Global land and shallow water 
Thermal Infrared (TIR): 
-  8 bands between 4-12 µm 
-  60 m spatial sampling 
-  5 days revisit   
- Global land and shallow water 
IPM-Direct Broadcast 
 

Ecosystems 

Snow & ice 

Fires 
Evapotranspiration 

Volcanoes 
Coastal 
Habitats 



Backup 


