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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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Satellite-Based ‘Ffuﬂge Recognition and Tracking

. What IS ForWarn and how does |t Work’P
o The Forest Change Assessment Vlewer
0 WebS|te https //forwarn forestthreats org
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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 of
disturbances 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

Standard Products

ke wWwheE

Early Detect 1yr baseline (by most recent cloud-free)
1yr baseline (by NDVI max)

3yr baseline “

5yr baseline

All year baseline

o

o

Seasonally Adjusted (for early/late - spring/fall)

6.
7.

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

Intra-Annual Duration

1.

2.
3.
4

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

6-period Duration, Aug 12 — Sept 21

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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Twin tornado tracks
from March 2, 2012
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ForWarn 1 year baseline vs. All-year baseline
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~Change since 2000
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ForWarn 1lyr Baseline ‘Standard’ Product vs. 1yr Baseline ‘Early Detect’ Product USDA i

2013 Gypsy Moth Defoliation, Allegheny NF
06/09/2013, 1yr MVC 06/17/2013, 1yr MVC 06/25/2013, 1yr MVC

06/25/2013, 1yr ALC

06/09/2013, 1yr ALC

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



Positive NDVI Departure = Vegetative Recovery / Re-Growth %

June 17, 2010
compared to 2009

Relative to a 1-year baseline,
forest vegetation is re-growing
within the Yazoo, MS tornado
track. ForWarn can easily track
such recovery, and the rate of
recovery is highly variable.

June 17, 2011

Aot P LR _" SR AR Lt g S A et F compared to 2010

% Change in NDVI
- 61% 10 -55%|
-30%
~20%
-15%
-125%
-10%

-5%

-3%
“15%

0%

R + 5%

— > + 100 %
Snow




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

Duration
6/24/15—9/21/15
From 1yr. baseline |3

N 0
1-2

Magnitude

Jul. 11, 2015
From 1yr baseline

- 51% 1o -99%
-30%
-20%
-15%
-125%
-10%

-5%

-3 %
-15%

0%
+25%

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



USDA g
Gypsy Moth defoliation in the state of Rhode Island (2016) —_— e

MAGNITUDE

7/18/16
1 yr. baseline

- 61% 10 -99%
- 30 %

- 20%
-15%
-125%

- 10 %

-5%

6/23/16—9/20/16
1 yr. baseline

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
wildland Fire
Insect and Disease Surveys

ForWarn's Mear-Real-Time
Change Maps

Drought Assessment Maps

Other Weather and Climata T s W e s i i SRRl B S 5 b s B # ~ Masks
Maps . z ] £ : VI show Only: Forest
Additional Assessment Maps e 7 e TR LT : g '_ 8 e iy i ¢ frdd S o I A S e RN i 5, w Only: Evergreen Forest
s A 3 e, T, |k i oy . ! 3 z ; & o s 9 e | ] : Deciduous Forest
ForWarn's Cloud Assessment W AR T A < -l B L e i SRR i L3 SR T : Mixed Forest
Maps ; 2 : Gt i 3 : 3 f : o, : N : ] . y: M
[ [Jshow Only: Agriculture
[IShow Only: Grass
[Ishow Only: Non-Vegetated
[Ishow Only: Shrubland
[Ishow Only: Urban
[Ishow Only: Wetland

+ Share this Map

+ Legend (click to clear layer)

forwarn forestthreats. org | Data Dislaimer | FCAV Users Guide | Change Product Descriptions | Previous Version . Lat: 47.92738 Lo 67369




S. Forest Change Assessment Viewer - New: Version (previous versio,

a @ mEuMOBase Map: Theme:|CDNUSegetation Monitaring Tools

Map Layers

+ Boundaries
+ Wildland Fire

» Insect and Disease Surveys

* ForWarn's Near-Real-Time Change Maps %’

ForWarn NDVI Change (eMODIS/MODIS)

From Prior Year

] current_february18_mar13.tif £ Map Tools

[ previousl_february10_mar5.tif 4§

- Masks

[ previous2_february2_february25.tif 4

[ Show Only: Forest
[I1show 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

From All-Year Max

[] current_february18_marl3.tif 4
[[] previous1_february10_mar5.tif &

[[] previous2_february2_february25.tif £

From Prior 3-Year Max

[] current_february18_marl3.tif 4%
[[] previousl_february10_mar5.tif #

[[] previous2_february2_february25.tif £ » Share this Map

. » Legend (click to clear layer)
From Prior 5-Year Max .

[Jcurrent_february18_marl3.tif 4%
[ previousl_february10_mar5.tif
[ previous2_february2_february25.tif 4%

Early Detect (From Prior Year)

forwarn forestthreats org | Data Dislaimer | FCAV Users Guide | Change Product Descriptions | Previous Version Lat: 49.03426 Lon: -95.71764




Forest Change Assessment Viewer (FCAV): Map Layers Window

Map Layers
Boundaries
Disturbances Assessed
Wildland Fire
Insect and Disease Surveys
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
Additional Assessment Maps

Forwarn's Cloud Assessment Maps




-~ Boundaries
: Boundaries

§ [ Cities &

[vl State Boundaries %

¥l County Boundaries

[ | Federal Land Boundaries &%
[I_Féti_eral Lands (Agencies) #

Reoads

[]Interstates 2
D'Secondi_trv Roads #%

- Urbanness Density Zones

[] Urban Size 3 &
[[]Urban Size 4 &
[[]Urban Size 5 #%
| [[]Urban Size 6 #
[[]Urban Size 7 2%
! ] urban Size 8 g
[ Urban Size 9 &
[J All urban Levels (Contours) g
[ All Urban Levels (Raster) 7

+ Wildland Fire

Share this Map -

Users Can. C,Ut-,.pa_ste a.nd,,-'sehd- a'URL that, when

clicked‘on by: others, launches the Assessment Viewer
showing them exactly the same ForWarn dlsturbance '
~map belng V|ewed by the sender. -

_:;S_am_e map co_'mpds'it'ion and extent_

3 .Facmtates communlcatlon and consultatlon Wlth the
_ ForWarn ‘Team and your colleagues

Map Tools
Masks

Share this Map

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?

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

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)

% Change in NDVI

- 6l% 1o -99%
= 30 %
- 20 %
-15%
-125%
- 10 %
-3%
-3%
-15%
0%
+25%
+ 100 %

Snow



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

Natural disturbances causing a decline in NDVI value

Tornados and hurricane events

Wind, hail and ice storm damage

Drought and flood conditions
Insect and disease outbreaks
Fall season brown-up

Snow pack extent

Wildfire events

Severe Wind, Leaf Stripping (TN)

% Change in NDVI
-61% 1o -98%
-30%

-20%

-15%
-125%

Hail Damage (NC) Severe Weather (Ml)



Natural disturbances causing a decline in NDVI value

Examples of forest disturbance, or recovery,

LT,

=

seen in the ForWarn forest change images

Tornados and hurricane events

Wind, hail and ice storm damage

Drought and flood conditions

Insect and disease outbreaks
Fall season brown-up
Snow pack extent

Wildfire events

-
)

Intensity:

[] DO Abnermally Dry

[] D1 Drought - Moderate
D2 Drought - Severe

I D3 Drought - Extreme
I D4 Drought - Exceptional

US Drought Monitor Product
ForJuly 12, 2011

Drought impact Types:

r~’ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

o

Texas Drought Monitor Comparison, 2011

Jan 16, 2012

compared to the prior year period

Flooding (Atchafalaya Basin, LA)

% Change in NDVI
- 61% to -99%
-30%
-20%
-15%
-125%
-10%

-5%

-3%
-15%

0%

+25%
+100 %
snow

Bottomland Hardwood Flooding (SC)




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

Natural disturbances causing a decline in NDVI value

Tornados and hurricane events
Wind, hail and ice storm damage

Drought and flood conditions

Insect and disease outbreaks

Fall season brown-up
Snow pack extent

Wildfire events

% Change in NDVI

-125%

- 61% 1o -99%
7 - . . -30%
///I/I/ ’!4 | 1 - g 1 .
Ty n - . -20%
u ///// e ; s -15 %
ot -y AT iy " s

-10%
-5%
~3%
~15%
0%
+25%
+100 %
snow

Forest Tent Caterpillar (MS) Fall Webworm (PA)



Examples of forest disturbance, or recovery, s (3

seen in the ForWarn forest change images

Natural disturbances causing a decline in NDVI value

Tornados and hurricane events
Wind, hail and ice storm damage

Drought and flood conditions

Insect and disease outbreaks

Fall season brown-up
Snow pack extent
Wildfire events

2011 Pine
Butterfly
Aerial
Detections

%Change in NDVI
- 61% to -98%

-30%

-20%

-15%
-125%
-10%

-5%

-3%

- Pine Butterfly with ADS polygons
g Malheur National Forest (OR)

+25%
+ 100 %

snow

Cypress Leaf roller — Forest Tent Caterpillar (LA)



USDA fuast

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

Malheur National Forest (OR)

i e

Natural disturbances causing a decline in NDVI value

Tornados and hurricane events fnke Ontario
Wind, hail and ice storm damage
Drought and flood conditions

Insect and disease outbreaks

Fall season brown-up

Snow pack extent

Wildfire events

% Change in NDVI
- 61% to -99%
-30%
-20%
-15%
-125%
-10%

-5%

-3%
-15%

0%

+25%
+100 %
snow




Examples of forest disturbance, or recovery, 3
seen in the ForWarn forest change images

Natural disturbances causing a decline in NDVI valu

Tornados and hurricane events
Wind, hail and ice storm damage
Drought and flood conditions
Insect and disease outbreaks
Fall season brown-up
Snow pack extent

Wildfire events

% Change in NDVI | ‘i3
= 61% 10 -9t
-30%
-20%
-15%
-125%
-10%
5%
3%
«15%
0%
*25%
+100%
Snow




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

Natural disturbances causing a decline in NDVI value

Pains Bay Fire (NC)

Tornados and hurricane events
Wind, hail and ice storm damage
Drought and flood conditions
Insect and disease outhreaks
Fall season brown-up

Snow pack extent

Wildfire events

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

% Change in NDVI

%5CL-
% ST
% 0T -
%0t
2666~ 01 %19 -



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

Human-Induced disturbances causing a decline in NDVI value

Forest fragmentation, conversion and urban sprawl

Forest clear-cutting and stand thinning

Mining, oil and natural gas activities

Non-native plant species invasions N
A
% Change in NDVI
- 61% to -99%
-30%

-20%

-15%
-125%
-10%

-5%
-3%
-15%
0%
+25%
+ 100 %

Climate variability and change

Prescribed fire

Arson wildfire

Forest management, above, and
Road construction, right (NC)
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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

Keyword

Disturbance Type

- Any - M
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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)

bazeling-only

Begins 01 10 through current for
baseling only

Begins 01/ 10 throwgh current

hitpzifwms forwa

[

1forestthreats

1.forestthraats

1.forestthreats

1.forestthreats

and funciionality of a
ased handhel

slyear

Highlights

gresnup
lan




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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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



Satellite-Based ‘Ffuﬂga R Jﬁ-m;ﬁmm and Tracking

EASTERN THREAT CENTER: https:/forestthreats.org/

ForWarn: https://forwarn_.fore'sltthr_eats.'ord_

Forest Change Assessm Eh.t : Viewer | hitps://forwarn forestthreats.org/fcav2

_“'Bill Christie; Biological Scientist;” wchristie@fs.fed.us
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