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e Use machine learning and high spatiotemporaAI resolution ;
hyperspectral satellite.imagery to*map hardwood speCIes ~
canopy cover and track changes over tlme -

* Current distribution. e
* Canopy cover. : ‘f

e Changes in response to:
* Fire
 Pest/Pathogen
* Vegetation Treatments
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/ Remote Surveys

* Used google earth, street view,
and drone imagery to estimate
vegetation cover in Landsat-
aligned plots (~ 30 m x 30 m).

e Survey team: SIG, UC Davis,
USFS

* Expert aerial veg surveyors
are extremely valuable.
There’s no substitute for
years of experience.

* New hires are great for
efficient surveys of easier-
to-interpret plots.
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Many Apparent Errors in Previous Veg Maps
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pen Die Off & Recovery:
High Severity Fire
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White Satin Moth
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Marlette Lake - White Satin Moth

June 2016 Nov. 2018
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Vegetation Treatments to Promote Aspen




Surveys Stratified Across Broader Lake Tahoe Area

[] Surveyed
[] FVEG Aspen

0.00-

160 180

Number of Frost-Free Days Per Year



Survey Data

Populus tremuloides Conifer Hardwood Populus trichocarpa fremontii

Surveys Focused on Aspen 500
* 94% of hardwood tree cover recorded in 400
surveys was classified as aspen 300
* 1,004 surveys with aspen present 200
e 375 surveys with no aspen 100 L
w o —

Numbel‘ Of Su rveys: 5 Salix spp Quercus kellogii Cercocarpus ledifolius Quercus wislizenii chrysolepis
e 1,405 surveys of 900-m?2 plots T

* USFS: 188  *

e SIG: 927 8 e

 UC Davis: 290 %5
» 80 Larger No-Populus-Polygons g o

0 SElrs=a7 polygons g O l__AInus;ombifo; | Acerg:rum— | Alnus incana spp tunuifolia I 2 50— 75100

 SIG -3 polygons Z .0

400

Sample Biases:

* Limited by where and when image quality
allows confident vegetation identification.

* Young and low-growing trees are more . | 1

Chauenging to Identlfy 0 25 50 75 100 0 25 50 75 100 O 25 50 75 100
% Cover From Above

300

200
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Training Data

* Upto= 3,000,000 rows
* 1,395 surveys
* =% 40,000 plots within “no-Populus polygons”™
* 240,000 pseudoabsence plots
 Up.to 39 year-year periods

* Up to 209 columns

* 13 spectral bands
* 6 bands from Landsat4-7, 7 bands from Landsat 8-9
* Upto 16 phenological periods

Derek Young



Model estimates of
aspen distribution are
remarkably accurate.
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Model estimates of
percent aspen cover are
moderately accurate.
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Model estimates of
change in aspen cover
over time show promise.

e In areas of disagreement with previous veg maps, our product appears to be correct in the
large majority of cases.

* The model appears to track some known instances of large-scale die offs and recovery.

¢ High-temporal-resolution predictions are noisy, especially in areas further from training
data.

* More data collection, data cleaning, and model tuning needed to improve models.
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