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LATEST NEWS view aff the fatest news
Family forest owners may use consulting foresters or siate extension foresters
for advice on the technical details of land management, but many owners shy
away from seeking help with how best to pass their forest land on to the next
generation.

f Sunlight vs. Hemlock Woolly Adelgids
Scientists have identified a potential new strategy for protecting hemlocks from
the miniscule insect that plagues them.

PRIVACY POLICY IMPORTANT NOTICES

POWERED BY SREF

SHARE CONTACT | SUBSCRIBE

Links About Us

First Friday All Climate Change
Talks

The Eastern Threat Center hosts First Friday All Climate Change
Talks, monthly information sharing forums featuring presentations
about research activities focused on climate change impacts to
eastern forest ecosystems.

Learn more..

enralr recenr orieations

RECENT PUBLICATIONS

E A dynamic leaf gas-exchange strategy is conserved in woody plants under
changing ambient CO2: evidence from carbon isotope discrimination in paleo and CO2
enrichment studies pdf

E Potential and limitations of inferring ecosystem photosynthetic capacity from leaf
functional traits pdf

E A remotely sensed pigment index reveals photosynthetic phenology in evergreen

conifers
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Satellite-Based Change Recognition and Tracking

2 ANatlonaI Satelllte Based
Forest Dlsturbance Detection System

In Near Real Tlme
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USDA Forest Service, Southern Research Station, Asheville, NC
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Fof’Warn

Satellite-Based T’fuﬂje Recognition and Tracking

. What IS ForWarn and how does |t Work’?
. The Forest Change Assessment Vlewer" |
. Webslte https //forwarn forestthreats org
’ Questlons? .
ForWarnIntroduction Webinar

Virginia Department of Forestry
April 3, 2017
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Satellite-Based Change Recognition and Tracking

A national-scale near real-time satellite-based recognition and tracking system for all land
cover disturbances

"Officially” rolled-out in 2012, but has actually been operating since January 2010
ForWarn covers the entire lower 48 United States

Generates new potential disturbance maps every 8 days, even throughout the winter
Detects most types of regional and local land cover disturbances

* insects, diseases, wildfires, ice and frost damage, tornadoes, hurricanes, blowdowns,
harvest, urbanization, seasonal timing and drought. and landslides

231 meter native resolution map cells (13-acre minimum mapping unit)

e Itis not necessary for an entire forested pixel to be disturbed for disturbance to be
detected



strategic

N = 5
Application Context

The ForWarn System covers essentially 100% of the forests within the
lower 48 United States every 8 days

In 2011, airborne observers from the Aerial Disturbance Survey (ADS)
program covered about 70% of forests within the lower 48 United
States once with visual observations from light aircraft

The two tiers are complementary:

e ForWarn is coarse-scaled, automated and extensive, and has a
very high repeat rate

« Aerial surveys are finer-scaled, but require experienced
observers, are labor-intensive and expensive, are a safety risk,
are limited in extent and are completed once-a-year

The two different systems can support each other well



How Does ForWarn Work? DR

 Based on a simple comparison between current greenness vs. historical greenness

* We develop this historical greenness from the 16-year historical MODIS satellite record

% Change in NDVI

 The comparison is both spatially and temporally explicit — compares during the same 24-day
period and for the same MODIS pixel

- B1% to -99%

 |fthe current NDVI value is less than 100% of the baseline used = Potential Disturbances

v shown as Greens, Yellows, and Reds

o |If the current NDVI value is greater than 100% of baseline greenness = Vegetation
Regrowth or Recovery

v shown as Blues

« Only shows a Disturbance if it affects the plants - and to the degree that it affects the plants

* When first opening the ‘Forest Change Assessment Viewer’, only forested areas are shown
by default, but ForWarn detects disturbances in all NLCD-based land use and land cover
classes, including agricultural crops and rangeland forage (see the new “Masking” tool)



ForWarn produces seven
annually-based disturbance
maps every 8 days,

each emphasizing the age and
magnitude of disturbance that
are displayed

Added in 2016, are four
Intra-annual disturbance maps
produced for three timeframes
during the growing season,
each emphasizing the
persistence of disturbance
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Standard Products

o

1. 1yr baseline ‘Early Detect’ (by most recent cloud-free)
2. 1yr baseline (by NDVI max)

3. 3yrbaseline “

4. 5yr baseline “

5.

All year baseline
Seasonally Adjusted (for early / late — spring / fall )

6. All year, based on Mean-of-the-Max NDVI
7. All year, based on Phenotype Mean NDVI

Intra-Annual Duration

1. 6-period Duration, May 8 —June 17 (for western U.S.)
2. 6-period Duration, June 24 - Aug 4

3. 6-period Duration, Aug 12 — Sept 21

4. 12-period Duration, June 24 — Sept 21




ForWarn 1 year baseline vs. All-year baseline

ForWarn: May 23, 2012
Change since 2011
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ForWarn 1 year baseline vs. All-year baseline

o




ForWarn 1lyr Baseline ‘Standard’ Product vs. 1yr Baseline ‘Early Detect’ Product

2013 Gypsy Moth Defoliation, Allegheny NF, PA-NY
06/09/2013, 1yr MVC 06/17/2013, 1yr MVC 06/25/2013, 1yr MVC
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The ‘Early Detect’ product dramatically reduces ForWarn detection speeds,
allowing the detection of disturbances in as few as one 8-day period



Positive NDVI Departure = Vegetative Recovery / Re-Growth

g, ?""-5:“5“‘?} % ":I"':ré'»::f; i S June 17, 2010 :
L/ L e . (o 2000 Relative to a 1-year
YR i R R baseline, forest
vegetation is re-
growing within the
Yazoo, MS tornado
track. ForWarn can
easily track such
recovery, and the
June17, 2011 variability in the rate

compared to 2010 Of recovery

% Change in NDVI




Tracking Gypsy Moth emergence and severity with magnitude and duration (PA, 2016)

Magnitude
Jul. 11, 2015
From 1yr b

Static images
produced every

8-days

ForWarn's Seasonal Duration products help discriminate ephemeral from persistent impacts

Duration

(6) or (12)
Consecutive
image dates are
summarized
within the
growing season
for these
timeframes:

6-period Duration
May 8 —June 17

6-period Duration
June 24 - Aug 4

6-period Duration
Aug 12 — Sept 21

12-period Duration
June 24 - Sept 21
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Gypsy Moth defoliation in the state of Rhode Island (2016)

MAGNITUDE

DURATION

Single period observations can underestimate impacts because peak defoliations may not coincide.
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ForWarn’s Forest Change Assessment Viewer

U.S. Forest Change Assessment Viewer - New: Version 2.0 (previous version)

Map Layers
Boundaries

land Fire

Only: Evergreen Fo
iduous Forest

[Ishow

I show |

[Ishow Only: Shrubland
[l show y: Urban

tland




Forest Change Assessment Viewer (FCAV): Current 1yr, ‘All-Lands’ (no mask)

U.S. Forest Change Assessment Viewer - New: Version 2.0 (previous version)

ForWarn NDVI Change (eMODIS/MODIS)

From Prior Year

] current_february18_mar13.tif £ o SaIvEl ; s i Map Tools
[ previousl_february10_mar5.tif 4§ ; . s
[ previous2_february2_february * Masks
1 [ Show Only: Forest
From All-Year Max o8 ._ ; S : SR TR ; [Ishow Only: Evergreen Forest
' : : [Ishow Only: Deciduous Forest
[Jshow Only: Mixed Forest
[ show Only: Agriculture
[]show Only: Grass
[Ishow Only: Non-Vegetated
[Jshow only: Shrubland
[Jshow Only: Urban
[1show oOnly: wetland

Early Detect (From Prior Year)

forwarn forestthreats org | Data Dislaimer | FCAV Users Guide | Change Product Descrip



Forest Change Assessment Viewer (FCAV): Map Layers Window

Map Layers

» Boundaries

Wwildland Fire

Insect and Dise

ForWarn's Near-Real-Time Change Maps *

Archived ForWarn Change Maps

Duration Products (at -3% departure)

Archived RSAC-FHTET Change Maps

Drought Assessment Maps

Other Weather and Climate Maps
sment Maps

Forwarn's Cloud Assessment Maps

= I



Forest Change Assessment Viewer (FCAV) Layers: Boundaries

Map Layers Map Layers
Boundari ~ Boundaries
wildland Fire Boundaries

[ cities #

Roads

Interst

O '
LAl Urban Le




Forest Change Assessment Viewer (FCAV) Layers: Wildland Fire

Map Layers Map Layers
Bounda
Wildland Fire ~ wildland Fire
Insect and D Current Year Fires

[] Active Named In
[ Activ
[T Hots

) &
C) %




Forest Change Assessment Viewer (FCAV) Layers: ADS, PEST PROXIMITY

| Find Area'

T
Py " Map Layers
o

Map Layers

Boundaries Boundaries

Wildland Fire » Wildland Fire
Insect and Dis Insect and Disease Su
ForWarn's Near-Real-Time Change Maps
Drought A ment Maps

Other Weather and Climate Maps

+ Additional Assessment Maps

Forwam's Cloud £ ment Maps

Pest Proximity Feature

» Pest Proximity shows a list of all of
the "Usual Suspects” -- all insects and
diseases that have been found by the ;
Aerial Disturbance Survey program -- (A 2015 survey
near any point where the user clicks MR [ | EFETAC Pest Proximity (from ADS polygons, 2003-
with the mouse ] 2010) =

ForWarn's Near-Real-Time Change Maps

» Shown in order of greatest likelihood, R , Drought ment Maps

by area affected .

Other ther and Climate

] ] nal Assessment Maps

» ‘Pest-Prox’ is designed to help you
think of all of the likely possible

causative disturbance agents : b S —— : :
: Guide | Change Product Descriptions | Previous Version




FCAV Layer PEST-PROX, Google Trends: Social ”Crowd-Sourcing”

ompare

GYPSY MOTH

Google Trends Pest-Prox Feature Interest over time

Clicking on a Pest in Pest-Prox list does a Google
Trends search, shows how frequently people have
done a Google search on that Pest since 2004 — May,
show:

(1) historical seasonality of attack, and

(2) relative magnitude / importance/interest of the
attack this year, via indirect use of "Citizen Science.”

(3) interesting feature, though all of you are the experts
Regional interest

+ View change over time




FCAV Layers: Near-Real-Time Change Maps

Map Layers Map Layers

Boundari

Wildland Fire wildland Fire
dD

Forwarn's Near-Real-Time Change Maps

ForwWarn NDVI Change (eMODIS/MODIS)

From Prior Year

_mar21.tif

}_marl

[ previ february10_mar5.tif #

From Prior 3-Year Max

Py
february10_mar5.tif #%

Early Detect (From Prior Year)

[] current_februarn nar21.tf #

From All-Year Phenotype Max




Forest Change Assessment Viewer (FCAV) Layers: Drought Monitor Maps

Map Layers Map Layers

Boundaries
ol = wildland Fire
Insect and Dis
Fa 1's Mear-Real-Time Change Maps
ment Maps ~ Drought Assessment Maps

ather and Climate Maps US Drought Monitor (NDMC)




Forest Change Assessment Viewer (FCAV) Layers: Additional Assessment Maps

Map Layers
Boundaries
Wildland Fire
Insect and Disease Surveys
ForWamn's Mear-Real-Time Change Maps
Drought Assessment Maps
Other Weather and Climate Maps
Additional Assessment Maps ——p

Forwarn's Cloud Assessment Maps

Map Layers
Insect and Disease Surveys
ForWamn's Mear-Real-Time Change Maps
Drought Assessment Maps
Other Weather and Climate Maps
- Additional Assessment Maps

USFS Fuels Treatments

[]2000-2017 Combined (FS) #
[]2000 (FS)

[]2001 (FS) #&
[]2002 (FS)
[]2003 (FS) &
[]2004 (FS)
[] 2005 (FS) #&
[]2006 (FS)
] 2007(FS) #
[]2008 (FS)
[]2009 (FS) 4
[]2010 (FS)
[]2011 (FS) &
[]2012 (FS)
[]2013 (FS) &%
[]2014 (FS)
[]2015 (FS) #
[]2016 (FS)
[]2017 (FS) &

Map Layers

USFS Logging Activity

[]2000-2017 Combined (FS) #
[]2000 (FS) #
[]2001 (FS) #
[] 2002 (FS) #
[]2003 (FS) #
[]2004 (FS) #
[]2005 (FS) #
[]2006 (FS) #
[]2007(FS) #
[] 2008 (FS) #
[]2009 (FS) #
(] 2010 (FS) #
[]2011 (FS) #
[]2012 (FS) #
[]2013 (FS) #
[]2014 (FS) #
[]2015 (FS) #
[]2016 (FS) #
[]2017 (FS) #

USDA Agriculture

[]2013 Cropland Data Layer #%
] 2014 Cropland Data Layer #
[]2015 Cropland Data Layer #%

Elevation Products

[ ] Elevation {(SRTM 231m DEM) #%
[] Aspect (SRTM 231m) #&
[ ] Hillshading (SRTM 231m) #%

Map Layers

Hydrography

[[] Streams and Water Features %
[[JMajor River Basins (HUC &) #
[[1Major River Basins (HUC 8) #

Decadal Change

[] Deciduous Thrive %
[] Deciduous Decline #
["]Evergreen Thrive %
[[]Evergreen Decline #%

Phenological Regions

[J Phencregions 50 MaxMode #%
[]Phencregions 100 MaxMode #
[ Phencregions 200 MaxMode #
[]1Phencregions 500 MaxMode #
[ Phencregions 1000 MaxMode #
[]Phencregions 5000 MaxMode #

Landcover

[]Forest Type (USFS FIA-RSAC) #%
[J Major Forest Group (USFS FIA-RSAC) #
[ ] Forest Biomass (USFS FIA-RSAC) #
[] carbon Stock 2009 #%
[l MLCD 2006 2%
[J 2001 GAP Landfire CONUS #
[[]Land Cover 2005 (MALCMS) #
[JLand Cover 2010 (MALCMS) #
[] LANDFIRE Fuel Mode 40 2%
[J LAMDFIRE Vegetation #

Ecoregions

["]Bailey's Ecoregions
[]Omernik Ecoregions #

[]7 Day Avg. Streamflow (USGS WaterWatch) %
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FCAV Layers: Cloud Assessment Maps (available from 01/08/06 through 09/29/15)

Map Layers Map Layers

Boundaries b Boundaries
Wildland Fire Wildland Fire

Insect and Dis

er and Climate M

* ForWwarn’ ] - ssment Maps

For use with ForWarn's standard NDVI change
products (not Early Detect)

[ True
[OTrue C
[JTru
[OTrue
[] True
[OTrue C
[JTru
[OTrue
[] True
[OTrue C
[JTru
[OTrue
[] True
[OTrue C
[JTru
[OTrue
[] True
[OTrue C
[JTru
[OTrue
[] True
[] True Color 201¢




FCAV Layers: Cloud Assessment Maps (available from 01/08/06 through 09/29/15)

Treatments

= Archived ForWarn Change Maps
Archived Prior Year Baseline

0060108 #¥(m)

e %
& =

Users Guide | Chénge Praduct Descriptions . L : 3625 Lon:




FCAV Layers: Cloud Assessment Maps (available from 01/08/06 through 09/29/15) L SDA @

U.S. Forest Chan ' EASSESSIHEHI' Viewer - New: Version 2.0 (prewous versmn)

Map Layers

Boundaries Map Tools
Fires and Fuels Treatments stk
* Masks
Insect and Disease Surveys [+] show Only: Forest
ForWamn's Near-Real-Time Change M : ¢ i N g il el - ke : Evergreen Eon
; 2 ] o A - : = » ; ; B0 L duous Forest
Archived ForWarm Change Maps e 3 g % e pps e A show Only: Mixed Forest

&

[ show Only: Agriculture
; E ; c : S []show Only: Grass
For use with ForWarn’s standard NDVI : e | e i e O TR 2y T = B T e T L R e [ show Only: Non-Vegetated
change products (not Early Detect) = : e e - e onied T . e B i e [ |chow Only: Shrubland
ol 2 2 R ko : i, £=) e W g OSSR " [ | Show Only: Urban

[ True Color 20060108_24 % ' s 3 ot ; o g P ey e Py ’ R : Wetland

ClTrue color : ; : i : " y ] : ; ¥ il

[l True Color 2

L True

CITrue color

L True Color

ClTrue Color 2

CITrue color

ClTrue Color

CTrue €

CTrue

CITrue color

[ True Color

Ul True Color

CITrue Color

[ True Color

ClTrue

[l True Color

LI True Color

[l True Color

[l True color 2

ClTrue ©

ForWarn's Cloud Assessment Maps

I
o R

T Ti.

forwarn.fores | Data Dislaimer | FCAV Users Guide | Change Product Desc ption | Previous Version Lat: 39.33854 Lon: -5



FCAV Feature: “Share this Map” (share potential disturbances with your colleagues)

Share this Map

Map Tools
« Copy and email this URL to a colleague.\~ e

- Share this Map

The Viewer will open and display the exact extent S
and layers from which it was created. ToolatlayersAD ARG, AABmask—5a

phas=1,1,1&accgp=G04&basemap=I
nt=-9445780.5058958,41
505.8590374,-9188952.0908576,42

o Create a bookmark in your browser to quickly
return to, and monitor your area of interest, pre-
loaded with the change product and layers of your
choice

» Legend (click to clear layer)




ldentifying and Interpreting Forest Disturbance

(locate, characterize and assess)

 Where Is the Disturbance Located? (geographic site and situation)
v'Land cover / Land Use (image basemap, NLCD masks, FS/GAP veg maps)

v Topographic position (elevation, slope and aspect, USGS topo's are available in
Viewer under ‘Base maps’, wet/dry — USGS Stream Gauges, amount of mix?)

 What is the character of the NDVI departure?
% Change in NDVI

v Progression speed (use the 3 most recent, fast vs. slow, on in 1/off in next = clouds) - 61% 10 -99%

v’ Severity, percent NDVI change (pos./neg., low/high departure, climate affects?)

v Spatial extent (large area or localized)

v Pattern and shape (spotty/scattered, bulls-eye, target-like, linearity)

v Edges (hard/well defined or bulls-eye — trails-off showing less departure)

v Seasonality (spring, fall, snow: local and regional variation in annual phenology can
causes NDVI departure (+/-); two new forest change products attempt to mitigate the
effects in the variability of the start and stop of spring and fall from year to year)




Examples of forest disturbance, or recovery,
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)

Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing _ - o al il

Wildfire events N D Tl | %

gl _:----1:

Tornado (MA)

Severe Wind, Leaf Stripping (TN) Hail Damage (NC) Severe Weather (Ml)



Examples of forest disturbance, or recovery, 222 I
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events

Jan 16, 2012

compared to the prior year period

US Drought Monitor Product
Forluly 12, 2011

Texas Drought Monitor Comparison, 2011



Examples of forest disturbance, or recovery, L2 IS
seen in the ForWarn forest change images

4

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events

SIS M s e
- L, !
2

Forest Tent Caterpillar (MS)

Fall Webworm (PA)



Examples of forest disturbance, or recovery, 222 I
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events

Monongahela National Forest, Pocahontas County, WV and
George Washington National Forest, Highland County, VA



Examples of forest disturbance, or recovery,
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events

ForWarn 07/27/2015, 1-year baseline



Examples of forest disturbance, or recovery, D2R ks

seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events

e TR

Landsat 7, 07/22/2015, 452rgb



Examples of forest disturbance, or recovery,
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks

Early/late — spring/fall timing
Snow
Wildfire events

Cypress Leaf roller — Forest Tent Caterpillar (LA)

N ., v ¥
s Y . |.|I b 'I: o o o
ol V= e PG JLAY, 50
: L
[ {‘ ,"q'-..‘.l: ey L ..
e g P = i S

2011 Pine
Butte |'|"|3‘l
Aerial

Pine Butterfly with ADS polygons
Malheur National Forest (OR)
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Examples of forest disturbance, or recovery,
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow, frost
Wildfire events




Examples of forest disturbance, or recovery, 222 I
seen in the ForWarn forest change images

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events




Examples of forest disturbance, or recovery,
seen in the ForWarn forest change images

Pains Bay Wildfire (NC)

Natural Disturbance

Severe weather (tornadoes, wind, hail, ice)
Drought and flood events
Insects and disease outbreaks
Early/late — spring/fall timing
Snow
Wildfire events

Forest disturbance events often
display degrees of severity.
Variation in rates of recovery can
relate to vegetative resilience.

%66- 01 %13 -




Examples of forest disturbance, or recovery, L2 IS
seen in the ForWarn forest change images

Anthropogenic Disturbance

Forest Fragmentation, conversion and urban sprawl
Forest clear cutting, Rx and silvicultural operations
Mining, oil and gas activities

Climate variability
Arson wildfire

fr aved

Forest management (NC)

Oil and gas well construction (PA) _ andsat



Application Limitation

Detection Delay
24-day detection delay in the ‘max-NDV/I’ standard products, except...

ForWarn 1lyr Baseline ‘Standard’ Product vs. 1yr Baseline ‘Early Detect’ Product

06/09/2013, 1yr MVC 06/17/2013, 1yr MVC 06/25/2013, 1yr MVC

06/17/2013, 1yr ALC

The ‘Early Detect’ product dramatically reduces ForWarn detection speeds,
allowing the detection of disturbances in as few as one 8-day period

= T



. . USDAR)
Application Limitations

‘Edge-of-the-mask’ Spatial Resolution

low density, mixed composition forest SPB and IPS have been difficult to detect
pixels are subject to show drought
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forwarn.forestthreats.org

ForWarn

Satellite-Based Change Recog

USDA Forest Sarvice

EFETAC

WWETAC

n and Tracking

ForWarn Website

CONTACT US

Pandora Moth defoliation returns to the Kaibab

The Pandora Moth (Coloradia pandora) is a native defolistor of ponderesa, Jeffrey and
lodgepole pine trees of the Western US. During most years, populations and defoliation is minor,
but periodic cutbreaks cause widespread defoliation (Speer and others 2001). The...

read more =

Forest Change Assessment Viewer

Policles and Links

Privacy Policy

adelgids &

Accasalblity Statement FOla Hon-discrimination Statement ‘White House A gov
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ForWarn

Satellite-Based Change Recognition and Tracking
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ForWarn

Latellite-Based Change Recognition and Tracking

High

Data Access

If you need a quick
shapefile of a forest
Access

disturbance, you can

load ForWarn imagery

to your desktop GIS

and screen-digitize the
extent, and if present,
depict zones of

Severlty. I year baseling

Trus Color
Comp

Web Map Service (WMS)
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ForWarn

Sate.l[lt&Based Change Recognition and Tracking

Home Cverview Highlights

Resources

Selected Publications
Contributors
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Contact Us

Blue Ridge Fire

Posters
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Mapping the urban
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ForWarn General Technical Report LODA

SDA @ U-S. FOREST SERVICE Southern

Research Station

USDA (g Highlights of Satellite-Based Forest S
m-mh.:“‘ Change Recognition and Tracking oS RS S P e P e s o —— 0
ez Using the ForWarn System -

 Steven P. Norman, William W. Hargrove,
Joseph P. Spruce, William M. Christie, and Sean W, Schroeder
: 5 Publications

Highlights of satellite-based forest change recognition and tracking
using the ForWarn System

Station ID:

Abstract

Google ‘forwarn gtr’, first Iisting (paper copies are also available)

http://www.srs.fs.fed.us/pubs/gtr/gtr_srs180.pdf



Fof’Warn

Satellite-Based r}}‘!ﬂj’—" R Jﬁ-m;m tion and Tracking

EASTERN THREAT CENTER: hitps://forestthreats.org/

ForWarn: https://forwarn_.f_oreS_-tthr_eats.'orq_ |

Forest Change Assessment _' Viewer: https:/forwarn.forestthreats.org/fcav?

Bill Christie; Biological Seientist:” wchristie@fs.fed.us
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