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Absorption Features are Related to Functional Traits
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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
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Z. Wang, J. Cavender-Bares, A. Schweiger, J. Gamon, et al.
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US Northern Forests (NASA TE)

237 Plots, 36 Woody Species

Data from 2008-2011 shown

15 Traits from Field Data and Imagery
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NASA's California HyspIRI Campaign

« 20 Flux Towers
« 9 Campaigns (2013-2015)
* 104 combinations of tower &
iImagery; 73 field sites G
* Simulate HysplRI satellite data | X ewwosas
using high altitude aerial A FuTweood T i R
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Model develoment

Yy

Field sampling

~—species— |

composition,

basal area, etc.

H_/

Up scaling |«

Foliar samples

=

Leaf spectra

&r/

CEE—

Leaf

level PLSR
model
(Sebin et al., 201)

Traits mapping

Canopy
spectra

_@

Normahzed

O

Image processing

Aviris-C
imagery

Atmospheric
correction

|

Topographic
normalization

[
.

BRDF
correction

PLSR
coefficients

Regional traits
maps

airborne
imagery

Canopy

spectra

\
\

AN

~—

—

T
e

Observed
plot-level traits

\\___,__,//

L]

PLSR

p

PLSR

coefficients ~
| \
|

Predicted
lot-level traits

NEW PLSR —
coefficients

Model extension



lllllllllllllllllllllllllllllllllllllllllllllll
-

Proposal
Planning
Writing

—p Project
Start Up

Data Life Cycle

Data Re-Use Data Deposit
. - -
Discovery Archive
Data Data | Data | End of
— — —_
Collection Analysis Sharing Project
Re-Purpose

Data Life Cycle



Data Life Cycle
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Package Manager

Python: PIP EcoSIS / local PC
R: install_github / data
/ 1. pu}package 2. pull spectra
\ / transform data
(e.g. vector
EcoSML __3. transform norm?lizg, 1st
models >CLI derivative)

4. apply
model

\ useful product
(eg. N, C, A-Ci)

SpecDAL HyTools

—J \ 4. applimodel

Command Line Interface
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Top Organizations

Systems Ecology Lab

UW EnSpec

Brookhaven National Laboratory
University of Utah

Foundational Datasets

Recently Added

QX DYVBRPYERS

EcoSIS

ecosis.org

Spectral Library

Welcome to the EcoSIS Spectral Library, a useful tool for finding spectral data.

69,470 spectra and counting.

Q FIND SPECTRA

Data maintainers, add or edit spectra here

Top Keywords Top Themes
arctic ecology
ndvi phenology
productivity biochemistry
tundra agriculture
phenology forest
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ECOSML Ecological Spectral Model Library

Coming Soon.

Current Status:

Building the architecture
of EcoSML.org

Assimilating models and
model structures to
About populate EcoSML.org

EcoSIS Toolkit abstract

EcoSML.org is part of the EcoSIS Toolkit. Currently under development, EcoSML is planned to be a

database of models for retrieving ecologically-relevant information from field spectroscopy data and S pec DA I_ ex| StS, on G It H u b

hyperspectral imagery.

Researchers will provide details and resources to create model packages that include coefficients,
error parameters, demonstration data, and code. Users will be able to browse models, explore

example code, and test outputs. Model packages will be installable via common package managers HyTOO I S be| ng teSted at J P |_

like Python's PyPl/pip, as well as R's CRAN.

Initially, EcoSML will accommodate model forms including Partial Least Squares Regression and
Gaussian Process Models, and will be expanded to accept other model formats in the future.

EcoSML has two major objectives:

» Serve as a widely-accessible online repository where researchers can offer spectroscopy-
derived models to the science communityv



JPL Science Data System (SDS)

=& - Radiance Cal Atmospheric
2 g . | G tric C L Correction L
% > % D Radiance Reflectance
-_— O 13
P4

Image

Image

g
S

=

Cloud-Shadow Mask

Topographic Correction

BRDF Correction

Wavelength Resampling

[stooxAH]

Sursse001g ITeIL £1

Database Vector Normalization

Previous Work

(e.g. Singh et al. 2015)

s\xA .
Apply Trait Models

Nitrogen

Carbon
Lignin
Cellulose
Fiber

Phenolics

Tannins
co
Vemax

Chlorophyll

SpecDAL :

Trait Maps

s1npoid €1

1Nnd1no

LMA e e L L

HyTools

CESTO

Ciffice



Spectral Data Discovery:
Access & Analysis through the EcoSIS Toolkit

PI. Philip Townsend, University of Wisconsin - Madison

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

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

Key Collaborator: Justin Merz, Erin Wagner
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Linkages between EcoSIS, EcoSIS API/SDK,
EcoSML, SpecDAL, and HyTools.
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Key Milestones

* 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
TRL,=3 TRL,,=5
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Thank you! ptownsend@wisc.edu




