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The Problem

« Oak woodlands and other
biologically important plant
communities in the Santa
Monica Mountains (SMM)
have experienced dieback
during the recent drought

« Adverse effects of oak loss
include:
« Loss of ecosystem
services
‘ - Decreased real estate
Image source: Emil Chng vclue, recrea’rion use,
and aesthetic appedal
 Negative effect on
associated species
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Objectives

Map annual changes in
relative fraction of alive
vegetation cover

Identify vegetation
dieback hotspots

Provide better
understanding to
project partners of
spatial dynamics of oak
woodland dieback
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Study Area & Time Period

« Ecological Monitoring

Zone in SMM used by )N\ i) | |
Resource TN AN o
Conservation District - e \/(;QVE
of SMM and NPS

« Time period: 2013 -
2016
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Why AVIRIS2

APL

AVIRIS CONCEPT

EACH SPATIAL ELEMENT HAS A
CONTINUQUS SPECTRUM THAT
IS USED TO ANALYZE THE
SURFACE AND ATMOSPHERE

« Ability to differentiate
non-photosynthetic
vegetation from saoll
(cannot be done with
NDVI)

224 SPECTRAL IMAGES
TAKEN SIMULTANEQUSLY

Image source: https://aviris.jpl.nasa.gov/html/aviris.conc
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Multiple Endmember Spectral
Mixture Analysis (MESMA)
GV

*  Multiple Endmember

Spectral Mixture chaparral willow
Analysis (MESMA)
ure spectra to coastal
Elossifpcn image Sage scrup Ok YEHITIEIE
Y S woodland
Method: Viper Tools S
(out of VIPER Lab at
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dead dead
tree dry chaparral |
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Spectral Library

Reflectance
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MESMA OQOutput

AVIRIS Reflectance ImageMESMA Output

« MESMA outputs
fractional cover of the
chosen classes: Green
Vegetation, Non-

Photosynthetic
Vegetation, and
Substrate
10% GV 60% GV RGB diisplay
10% NPV 30% NPV : NPV
GV
80% S 10% S
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Relative Fraction of Alive cover

_ « Change in FAL shows
FAL = GV how the fraction of alive
GV + vegetation has changed

over the study period

NPV

2013-2014 change
2014 relative FAL 2013 relative FAL  in relative FAL
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MESMA results

2013 2014

2015 2016
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Relative Fraction of Alive Cover

2013 2014
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Change in Relative Fraction of Alive Cover
2014 -2013

2015-2014

50 Kilometers

2016 - 2015

Service Layer Credits: Esri, HERE, DeLorme, Mapmylndia, © OpenStreetMap
B Decrease relative FAL (< -0.3)

"increase relative FAL (> 0.3)



Exploratory Regressions

 How does relative FAL change relate to certain
climate variables?

 Temperature

Extreme heat days
Precipitation

Dewpoint temperature
Vapor pressure deficit




FAL change vs Cumulative
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FAL change vs Mean

Temperature
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FAL vs Mean Dewpoint
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Conclusions

« We saw an overwhelming loss of relative
fraction of alive cover across the study period

« The exploratory regression analysis suggested
the annual change in relative FAL was highly
correlated with mean temperature and
number of days over 90F

 Change in relative FAL was also moderately
correlated with number of days of
precipitation and mean vapor pressure deficit



Uncertainties

Time period limited to AVIRIS surface reflectance
coverage

Chosen AVIRIS dates may be subject to seasonal
changes

Exploratory regression used very few data points

N

1" Image source:
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Next steps
* The partners wanted us to continue!
* Process PRISM for entire landscape

e Test different thresholds in relative FAL —
what makes a “dead” pixele
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Annual cumulative precipitation
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Annual # days over 20°F
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Annual # days over 95°F

— Major Highways
1 Eco Zones
Number of Days Over 95F (35C)

Data Source: PRISM

' High : 44 Pixel size: 4km

- Low:0

* Data is up to 3/31 N




Next steps
* The partners wanted us to continue!
* Process PRISM for entire landscape

* Test different thresholds in relative FAL -
what makes a “dead” pixel?

i 3 ‘.\l’v

e: Ariana Nickmeyer



FInding relative FAL threshold
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INn the coming weeks...

* |Incorporate field vegetation plots and
locations of harmful beetle presence

« Address how dieback has varied among
major vegetation types

« Assess fopographical effects: slope, aspect,
and elevation

Image source: Ariana Nickmeyer
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