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1. Identify a subject of interest
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ecosystem B

change
e Climate

* Land-use

* |nvasive species

e Disturbance,
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change
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Fire Data available to a broader non-
remote sensing community

 MODIS/VIIRS Active Fire Detection

e Landsat

— MTBS. gov (1984- 2 years before present) over the USA

— Rasters of processed “Level 3”- like data products of
operationally useful fire severity metrics

Monitoring Trends in Burn Severity (MTBS) is a2 muiti-year project designed to consistently map the

|ll: | N' \. "i : -
waiRS ’ burn severity and perimeters of fires across all lands of the United States from 1984 and beyond. The data







a) Rim Fire
(2013)

Field Plots

[ rmrre
Lakes
LIDAR pre-fire coverage

AVIRIS pre-fire coverage

AVIRIS post-fire coverage

- MASTER & LIDAR post-fire coverage

b)

BAC0

King Fire (2014)
Fire severity data

Water bodies

King Fire

LiDAR pre-fire data

AVIRIS and MASTER pre-
and post-fire and LIDAR
post-fire data
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Likelihood of megafire for
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Documented initial data processing stream

Data collection

AVIRIS Level 2
surface
reflectance

Data Processing

Georeferencing

v

Data Product
Development

MASTER

Flightline Nomalization

Level 2- Raster
Mosaick

v

Level 1b
radiance

Atmospheric Correction

v

Level 3- ENVI v5.0
Metric Calculations

Topographic Correction

v

MASTER
Level 2
emissivity and
land surface
temperature

Georeferencing

Level 2- Raster
Mosaick

\ 4

v

Layerstacking

Level 3- Metric
Calcuations
(Matlab)

USFS Data Fusion Software (v3.0)

LiDAR
Point Cloud

!

Grid Alignment between
acquisitions

Level 2- LiDAR

.| return summary

statistics =
Structural Metrics




Data Products

* AVIRIS and MASTER

— Level 1: flightline calibrated radiance (already
available)

— Level 2: raster atmospherically-, topographically-
corrected georectified surface reflectance, emissivity,
and land surface temperature

— Level 3: raster operational metrics
* LIDAR
— Level 1: Point Cloud (available upon request)

— Level 2: forest structural metrics




dNBR

Landsat
dNBR Classifications

: . . | . NDVI Classifi .
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3. Show them what more
they can do with the new
(3 Examples)




e Spectral unmixing from AVIRIS is singificantly better than

Landsat/OLI

e To fully benefit from the

advantages of IS, advanced
analysis techniques are required

fraction

<0001

AVIRIS <0.0001 | 0.0175
(multispectral) ' '

e
(all) (multispectral)

Green Vegetation

Substrate

---- RVSE

AVIRIS (All) . : 0.12 1.01

OLI . : . 0.16 1.00
AVIRIS . : . 0.18 1.00

0 1095 | 0.05
0 {088 | 0.08
0 1085 | 0.09

0.98 0.01 097 0.01
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Veraverbeke S, Stavros EN, Hook SJ (2014) Assessing fire severity using imaging spectroscopy data from the Airborne Visible/
Infrared Imaging Spectrometer (AVIRIS) and comparison with multispectral capabilities. Remote Sensing of Environment 154, 153—

163.




2. MASTER gain: Information gain from the

high spatial resolution, multi-band thermal

infrared

Fire radiative power is a proxy for fire intensity
A) NIROPS ~ B)
proxy

NIROPS vs. C) MASTER
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3. Utilization of AVIRIS, MASTER, and LiDAR
data: Fuel model development










Methods

Map inputs:
— LiDAR: slope, aspect, elevation + L4-L7 structural metrics
— AVIRIS: dominant vegetation type (WMESMA)
Extrapolate pre-King Fire LiDAR to full
extent using post-fire LiDAR
Cluster LiDAR metrics (excluding L7), using
unsupervised k-means, 10 iterations,
13 classifications

Quadratic regression models where y = pre-fire
LiDAR and x = post-fire LIDAR

L4: standard deviation of LiDAR returns above 2 m 0.79

L5: height of 95th percentile of LiDAR returns 0.86

L6: heightof 25th percentile of LiDAR returns 0.53
L7: percent fractional cover for returns above 2m 0.22




Assign unique LiDAR cluster + AVIRIS dominant vegetation
type to the 13 Anderson fuel models based on their
description

Annual Grassland

Montane Chaparral

FM4

Montane Hardwood

Ponderosa Pine

FM8

p—
. i

. N——

(w) 3y8ieH

Closed-Cone Pine

Sierran Mixed Conifer

FM10

. —

Mixed Chaparral

White Fir

FM10

LiDAR Class

L5 = Height p95 for all returns above 2 m
L 6 = Height p25 for all returns above 2 m
L5 — L6 = Canopy depth from p25 to p95




Fuel Model Qualitative Assessment

Visual Map

FBFM1
FBFM2
FBFM4
FBFM5
FBFME
B rerv?
FBFMB
_} FBEMS
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FBFM11

| FBFM12

- Urban




Fire Behavior simulation using CAWFE — in progress

.

LANDFIRE




Fuel Model Quantitative Assessment

AVIRIS-LiDAR vs. LANDFIRE classification using Cohen’s Kappa show
“slight” agreement
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There is a good visual
comparison and the
guantitative assessment shows
slightly similar fuel model
classification, but how do
AVIRIS-LiDAR or LANDFIRE
represent actual forest
structure and composition?

in situ Forest Inventory Assessment
(FIA) comparison to AVIRIS-LiDAR
!%'. M { vs. LANDFIRE — IN PROGRESS

! s

Stay tuned...




Discussion/ConcIusions
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There are limited structural classes by dominant
vegetation classification

If this approach can prove equally as good as LANDFIRE,
it has the advantage that it can be used to validate
models and test attribution and process-based

hypotheses of forest structure and composition changes

~'through time




What’s next?

Expandmg and automatmg the processing flow
of L1-L3 for entire pre-HysplIRI campaign




Pre-HyspIRlI Campaign Data Products

* Level 1: flightline calibrated radiance (already
available)

* Level 2: raster atmospherically-, topographically-
corrected georectified surface reflectance

 Level 3:

— Round 1 — raster operational metrics

— Round 2 for AVIRIS:

* Green Vegetation: Non-Photosynthetic Vegetation ratio
* Optical types
* Band ratios outside of Landsat & MODIS band ranges

— Round 2 for MASTER:

* Fire Radiative Power
 Water-use efficiency (adapted from ECOSTRESS)
* Evapotranspiration (adapted from ECOSTRESS)
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BACK-UP: LIDAR EXTRAPOLATION




LDV - V153 - USDA Forest Service - Pacific Northwest Research Station

Rim Fire (moderate severity)

LOV - V1 63 - USDA Forest Service - Pacific Northwest Research Station
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Use Fire severity (AVIRIS dNBR) to understand
relationships between pre- and post-fire structure

KingFreWaterBodies _NADB3IUTMION
KingFre_NADSIUTM10ON

AVIRIS _postfire.dat
Value

s Mgh o1

Low Q25

Fire Severity

B ooured (0.25-0.)
| Low Seventy U

(0.1-0.27)

Moderate Seventy
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