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Absorption Features are Related to Functional Traits

• Ecological properties of 
plants that describe their 
role in an ecosystem

• Response to environ-
mental conditions

• Leaf trade-offs between 
fast growth and longevity

• Biochemistry
• Nitrogen, Lignin, Pigments 

Phenolics, Isotopic N

• Physiology

• Leaf Mass per Area (LMA)



Grasslands, Cedar Creek LTER, 1 m AVIRIS-NG Images

Natural Forests, 17 m AVIRIS-C Images



Cedar Creek LTER (NSF-NASA DoB)
158 Plots, Dozens of Species
1-16 Species Diversity Treatments
Data from 2015 shown (2014-2016)
16 Traits from Field Data and Imagery

Z. Wang, J. Cavender-Bares, A. Schweiger, J. Gamon, et al.

US Northern Forests (NASA TE)
237 Plots, 36 Woody Species
Data from 2008-2011 shown
15 Traits from Field Data and Imagery

A. Singh, S. Serbin, B. McNeil, et al.

Baraboo Flambeau

Northern Minnesota

Nitrogen - Lignin – LMA
Composite



NASA’s California HyspIRI Campaign

• 20 Flux Towers

• 9 Campaigns (2013-2015)

• 104 combinations of tower & 

imagery; 73 field sites

• Simulate HyspIRI satellite data 

using high altitude aerial 

imagery

Hyperspectral

and Thermal Infrared





Data Life Cycle



Data Life Cycle

Models, Code







Command Line Interface







Current Status:

Building the architecture 
of EcoSML.org

Assimilating models and 
model structures to 
populate EcoSML.org

SpecDAL exists, on GitHub

HyTools being tested at JPL



Current State: HyTools/SpecDAL

HyTools
EcoSML

EcoSIS
SpecDAL
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Key Milestones

Objectives
expand participation in EcoSIS.org by building the EcoSIS 

Toolkit; remove barriers to entry by:

enabling better integration of environmental spectroscopy 
data from multiple sources, including alingment of data and 
spectra-derived models from different researchers, 
studies, and instruments

facilitating processing and preparation of datasets for 
analysis and subsequent distribution via EcoSIS.org

providing support, context, and resources for assessing and 
applying existing spectroscopy models

allowing programmatic access to datasets and models via 
Software Development Kits in commonly-used open-
source programming languages

TRLin = 3 TRLout = 5

• EcoSML: establish Gitub package structure Dec/17

• SpecDAL: installer package, drivers Mar/18

• EcoSIS SDK: functioning Python library Mar/18

• HyTools: refine existing functionality Jun/18

• EcoSML: functioning API for use with SpecDAL Dec/18

• EcoSIS SDK: functioning R library Mar/19

• SpecDAL: GUI and workflow scripts Mar/19

• HyTools: complete proposed additional functions Jun/19

06/18                AIST16-0018

Spectral Data Lifecycle: 

data collection, 

management, data 

discovery, processing & 

analysis, basic & 

applied science.

Approach
create the EcoSIS Toolkit: a suite of complementary open-

source tools that make processing and preparation of 
spectral data straightforward

establish EcoSML.org model repository; provide access to 
models and related resources as installable packages in 
Python, R, etc.

create EcoSIS SDK libraries to allow direct and efficient 
programmatic access to via open-source languages

continue and expand SpecDAL to ease and standardize 
handling and processing of environmental spectroscopy 
data

further develop HyTools to make processing and analysis of 
hyperspectral imagery easier, cheaper, and more 
accessible

Linkages between EcoSIS, EcoSIS API/SDK, 

EcoSML, SpecDAL, and HyTools.
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