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I’ll be discussing my most recent work, evaluating the classification accuracy of our species distribution maps across Southern California. 


Project objectives

Global Discovery
and Conservation
Science

Examine the intra- and interspecific spectral variation of native and
invasive plants across ecoregions in Southern California

Generate a species distribution map of native and invasive plants

Examine the environmental factors that influence prediction
performance
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Background: Remote sensing

How finely a sensor divides the
electromagnetic spectrum

Total area a single pixel
represents

Frequency of data acquisition
over the same region
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For example, multispectral sensors capture broad, discontinuous channels, while hyperspectral sensors capture narrow, continuous channels of the electromagnetic spectrum. 
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Global airborne
observatory

e Spectral range: 400-
2500 nm

e Channel width: 10 nm
e Spatial resolution: 2 m
 LiDAR: 4 points/meter

Flights took place in
April 2021

e Santa Monica
Mountains & Angeles
National Forest
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We hand digitized polygons around individual crowns or areas of homogeneous cover and the species was recorded for that polygon. Pixels containing the spectral data were labeled and extracted as the input data for the machine learning model.
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Collected spectral data for ~90
species-level and ~10 genus-
level classes

Data reduction:
e <20 crowns set to “others”

 Aggregated some classes to
genus-level

e Removed native classes with
low performance

In total: 13 native, 13 invasive, 1
“others” class
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Imaging spectroscopy

e Species level detection

* Biogeochemical
concentrations

e Canopy architecture
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Each species has its own unique spectral signature. 
Machine learning models are trained with the labeled spectra to predict what an unlabeled spectra should be classified as. 
Moreover, we can used the spectral signatures to measure biogeochemical concentrations and understand canopy architecture.
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Northern Angeles National Forest

q104

‘AU

J \

J \

J \

J \

J \

sseig
‘AU|

gniys

991}

gniys

201

‘AU

‘AU

“1eN

SCIN


Presenter
Presentation Notes
The machine learning model was applied to the landscape, and generated 2 m distribution maps. 
Invasives are symbolized with warm colors, whereas natives are symbolized with cool colors. 
Trees are the darkest colors, and forbs and grasses are the lightest colors.


Center for
Global Discovery

and Conservation
Science

Northern Angeles National Forest
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Chamise dominates the Lower Montane Shrub and Woodland (8e) ecoregion
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Northern Angeles National Forest
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The Montane Conifer Forest (8f) is dominated by pines and Canyon live oak
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Northern Angeles National Forest
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Chaparral mix
(Heteromeles arbutifolia,
Malosma laurina,
Juglans californica,
Eriogonum fasciculatum,
Quercus agrifolia)
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In the Southern portion of the Angeles, the Lower Montane Shrub and Woodland (8e) is dominated by a typical chaparral mix
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The alpine ecoregion is dominated by pine species. 
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Verification
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Verification

_

Predicted

I ROBPSE
B ARUDON

Observed

QUELOB

Mixed: OTHERS, PINSPP, ANNGRA,
QUESPP, ERIFAS
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Verification

Predicted
B SPAJUN

Observed
Mixed: OTHERS, QUESPP, ERIFAS
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Automated Monte Carlo Unmixing
(AutoMCU)

e Calculates the fractional cover of

 photosynthetic vegetation (PV)
* non-photosynthetic vegetation (NPV)
e bare soil (BS)
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Break this down more
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True and False predictions plotted across PV, NPV, and BS
cover fractions

Pixel-level predictions
e All pixels were plotted

True predictions

 Distributed around
areas with high PV or
high NPV

False predictions

e Cluster around ~50%
NPV, ~50% BS, and
<20% PV
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For each slide start with general message

Add full flow chart to supplementary material


- Verification

True and False predictions plotted across PV, NPV, and BS
cover fractions

Crown-level predictions

* For each species class within a
single crown, PV, NPV, and BS
was averaged

True predictions

e Species clusterin areas with
similar cover proportions

False predictions

* Less clustering at the species
level
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For each slide start with general message

Add full flow chart to supplementary material


Fsu
comerer Future work

and Conservation
Science

Immediate future

e Examine the species level clustering of true and false predictions
across PV, NPV, and BS

* Create uncertainty maps to help identify areas where predictions
are most confident

Future project

* The maps | produce now will be the foundation for my next project
- determine the fractional proportion invasive species can be
detected at satellite resolution
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