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* Normalized Difference Vegetation Index
(NDVI) from daily eMODIS and MODIS

e 232 meter resolution

* 46 periods per year (8-day intervals)

* Max value of 24-day moving window

e 2000 to present historical database

* Includes NDVI time series and change maps

* Online: http://forwarn.forestthreats.org
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Existing approaches to wildland landscape and disturbance
monitoring in the conterminous United States
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Five Applications of the ForWarn System
for Monitoring, Assessment and Prediction

1. Near-real-time disturbance detection

fl 2. Inferring fuel dynamics from climate variation
and disturbance events

3. Tracking and predicting post-disturbance
response over the long term

4. Assessing cumulative effects from multiple
disturbances across scales

5. Providing a coarse monitoring framework for
tracking landscapes with respect to desired
conditions




Near real time disturbance detection Ignition date: Aug. 18, 2011

Pagami Creek Fire, Superior National Forest MN Cause: Lightning
Primary growth: Sep. 5-16, 2011

_| Area burned: 92,700 acres

Superior National
Forest

| Duluth



% Change in NDVI

Near real time disturbance detection

Pagami Creek Fire, Superior National Forest MN
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Near real time disturbance detection
Pagami Creek Fire, Superior National Forest MN
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Near real time disturbance detection

Pagami Creek Fire, Superior National Forest MN
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Near real time disturbance detection
Pagami Creek Fire, Superior National Forest MN
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% Change in NDVI

Near real time disturbance detection oo s

Pagami Creek Fire, Superior National Forest MN
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% Change in NDVI
Near real time disturbance detection '
Pagami Creek Fire, Superior National Forest MN

Dec 18, 2011 showing canopy loss effects
on snow cover visibility
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Five Applications of the ForWarn System
for Monitoring, Assessment and Prediction

1. Near-real-time disturbance detection

2. Inferring fuel dynamics from climate variation
and disturbance events

3. Tracking and predicting post-disturbance
response over the long term

4. Assessing cumulative effects from multiple
disturbances across scales

5. Providing a coarse monitoring framework for
tracking landscapes with respect to desired
conditions




Inferring fuel dynamics
Central Oregon Drought Sensitivity

ForWarn All-year baseline Jul. 3, 2013
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Inferring fuel dynamics R
Central Oregon Drought Sensitivity Ak e ¢
ForWarn All-year baseline Jul. 3, 2013 " Ny o
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Inferring fuel dynamics
Central OregOn DrOught SenSitiVity MODIS NDVI for Lat: 44.151464 Lon: -121.130581
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Inferring fuel dynamics
Phenological peakedness as the difference between the Max and 85"
percentile of the 2002 fiscal year distribution




Inferring fuel dynamics
National Land Cover Dataset (NLCD 2006): grassland/herbaceous,
pasture/hay, cultivated crops




Five Applications of the ForWarn System
for Monitoring, Assessment and Prediction

1. Near-real-time disturbance detection

2. Inferring fuel dynamics from climate variation
and disturbance events

3. Tracking and predicting post-disturbance
response over the long term

4. Assessing cumulative effects from multiple
disturbances across scales

5. Providing a coarse monitoring framework for
tracking landscapes with respect to desired
conditions




Tracking and predicting post-disturbance response
Phenological signatures of deciduous forest-dominated pixels
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Tracking and predicting post-disturbance response
Phenological signatures of conifer forest-dominated pixels
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Tracking and predicting post-disturbance response
Phenological signatures of grass-dominated pixels
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Tracking and predicting post-disturbance response
Potential measures of fire effects and desired vegetation

Maximum NDVI Key measures for vegetation change
Minimum NDVI associated with wildland fire:
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Tracking and predicting post disturbance response
Reference conditions as the phenology of adjacent unburned areas
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Tracking and predicting post disturbance response
Reference conditions as the phenology of the pre-fire mean
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Tracking and predicting post disturbance response
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Tracking and predicting post disturbance response

Biscuit Fire
Time to recovery of evergreen Time to recovery of median
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Tracking and predicting post disturbance response
Reference conditions as phenology of adjacent unburned area
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Tracking and predicting post disturbance response
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Tracking and predicting post
disturbance response

Rodeo Fire
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U.S. Forest Change Assessment Viewer
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Tracking and predicting post disturbance response
Reference conditions as phenology of adjacent unburned area
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Tracking and predicting post disturbance response
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Tracking and predicting post disturbance response
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Five Applications of the ForWarn System
for Monitoring, Assessment and Prediction

1. Near-real-time disturbance detection

2. Inferring fuel dynamics from climate variation
and disturbance events

3. Tracking and predicting post-disturbance
response over the long term

4. Assessing cumulative effects from multiple
disturbances across scales

5. Providing a coarse monitoring framework for
tracking landscapes with respect to desired
conditions
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% Change in NDVI

Assessing Cumulative Effects Ee——

Northern Rocky Mountains
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Assessing Cumulative Effects

Northern Rocky Mountains
Change in NDVI for Sep. 21, 2013 since Sep. 21, 2000

showing the combined effects of multiple wildfires and insect mortality 5%
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Assessing Cumulative Effects
Northern Rocky Mountains

Wildland Fires since 2000




Assessing Cumulative Effects
Northern Rocky Mountains

Change in NDVI for Sep. 21, 2013 since Sep. 21, 2000 and Wildland Fires since 2000
showing the combined effects of multiple wildfires and insect mortality
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Assessing Cumulative Effects

Northern Rocky Mountains
Change in NDVI for Sep. 21, 2013 since Sep. 21, 2000 and Wildland Fires since 2000
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Five Applications of the ForWarn System
for Monitoring, Assessment and Prediction

1. Near-real-time disturbance detection

2. Inferring fuel dynamics from climate variation
and disturbance events

3. Tracking and predicting post-disturbance
response over the long term

4. Assessing cumulative effects from multiple
disturbances across scales

5. Providing a coarse monitoring framework for
tracking landscapes with respect to desired
conditions
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Tracking a landscape’s desired conditions

Shifts in annual phenology profiles track certain changes in vegetation
composition and structure

The NDVI values of evergreen Deciduous forest percentiles

(conifer) annual percentiles are — have high amplitude and a
similar year round

more diverse distribution of
(Note decline of the lower (winter) percentiles) NDVI values.
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Tracking a landscape’s desired conditions
NDVi-derived trends in the Blue Mountains
ForWarn'’s Evergreen Decline (left) and Evergreen Thrive (Right), 2000-2011
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Tracking a landscape’s desired conditions

Umatilla National Forest
Change in NDVI for all lands that burned at least once between 2000 and 2012
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Tracking a landscape’s desired conditions
Transition matrix of 454 random MODIS cells that burned in 2002, CONUS
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Tracking a landscape’s desired conditions
Transition matrix of 454 random MODIS cells that burned in 2002, CONUS

NDVI group in 2012 (long post-fire)
grass dominated —_— sparse trees _— dense trees

13 1% N 1B XK K 3 3 3 3 3 3 I 7 3 3 I I I 48 3 M 45 45 B B B 51 51 5 53 5 55 56 57T 60 61 & & 5 & & ™ALl TL? TAF TAS Gl Tea
1

= el -
UL BB R R RN

sparse trees €& grass dominated

NDVI group in 2001 (pre-fire)

€—

dense trees

=T 1 W 1 M T I o W I @ 11 & T WM X I r 1 % 13 @ & 1 3 &390 1 T & @ B3 3 @ @ a4 1 1?7 2 1 &« B 1 B =



Tracking a landscape’s desired conditions
Transition matrix of 454 random MODIS cells that burned in 2002, CONUS

NDVI group in 2012 (long post-fire)
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Five Applications of the ForWarn System
for Monitoring, Assessment and Prediction

...in summary

. Near-real-time disturbance detection

. Inferring fuel dynamics from climate variation

and disturbance events

. Tracking and predicting post-disturbance

response over the long term

. Assessing cumulative effects from multiple

disturbances across scales

. Providing a coarse monitoring framework for

tracking landscapes with respect to desired
conditions
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