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Bridging Field and Satellite Observations
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2012-2015 California Drought

Justin Sullivan/Getty Images



Widespread Tree Mortality
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Global Airborne Observatory (GAO)
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2015, 2016, and 2017 Data Collection Campaigns
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Upscaling for Statewide Mapping
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2017 Canopy Water Content (CWC) Mapping
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Using Percent CWC Change to Predict
Mortality Increase
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Drought Resistance
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Utilizing Patterns of Drought Resistance

Duration of

e Consequences for sequestration Drought ReSIstaqce
initiatives: drought resistance is not '
equally distributed throughout the state

e Ultimately we want to understand
ecosystem stability, and resistance is
only one of many important aspects
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Scaling Globally

Calibration data exists in many regions

e New VSWIR Optimal Estimation algorithms (Thompson, 2018)
let us utilize data collected in challenging atmospheres

e Spatial context can expand the degrees available for upscaling
(Brodrick et al., 2019, https://github.com/pgbrodrick/bfg-nets/)
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Upscaling Performance
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Upscaling Performance

10-Fold Cross Validation Training Data
2015 2015

MAD: 344.569 MAD: 250.129

RMSE: 472.217 RMSE: 346.549
R%,: 0.807 R?,

?]

-
o
o
o
o
=]
=1
o

2015

Upscaled CWC [L m
&
(=3
(=3
(=]
Upscaled CWC [L m
-
(=3
(=3
o

N
o
=3
o

2000 4000 6000 8000 2000 4000 6000

2016 2016

MAD: 334.01 MAD: 253.784
RMSE: 452.639 RMSE: 350.544
R?,: 0.805 R?,: 0.884

2016

-
<
=
(@]
=
=
O
©
2
o
o
@
o
=)

Upscaled CWC
w EY wm
o o o
o o o
o o o

o T
2000 4000 6000 8000 2000 4000 6000

2017

MAD: 377.62 MAD: 317.439
RMSE: 506.828
R%,: 0.697

'
o
o
o

2017

Upscaled CWC [L m™?
scaled CWC
w &
o o
o o
o o

N w
o o
(=3 o
o o

1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000
Flight CWC [L m~2) Flight CWC [L m~2]




Trends in CWC by Overall Mortality in 2016
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Using PWS to Predict Overall Mortality in 2016
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Linking CWC and Meteorological Data
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Considering Duration
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Linking CWC and Meteorological Data
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Linking CWC and Meteorological Data
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Drought Resistance
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Big Friendly Geospatial Networks
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https://pgbrodrick.github.io/bfg-nets/

