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Predicting post-wildfire
trajectories from MODIS
time series
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Historical Fire Regimes

Fire Regime Group

| 01 Frequent, low severity
II B Frequent, high severity
Il Il Moderately frequent, low severity
IV BB Moderately frequent, high severity
vV [0 Infrequent

Bl Indeterminate



Historical Fire Regimes of Existing
Wildland Vegetation

Fire Regime Group

| 20 Frequent, low severity
|| B Frequent, high severity
IIl Il Moderately frequent, low severity
IV BB Moderately frequent, high severity
vV [0 Infrequent

Bl Indeterminate



Seasonality of all fires

as inferred from MODIS hotspots
2001-2011

B Dec, Jan, Feb
B Mar, Apr, May
I un, Jul

B Aug, Sep
[ Oct, Nov

N=1,009,782

Steve Norman 5/2012



Does our wildland fire problem result from
our past management decisions?
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Little Bear Fire, Lincoln National Forest NM, 2012
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Waldo Canyon Fire and Colorado Springs CO, 2012
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PART ll—Theoretical challenges that can impede forest
management success

STABILITY

FluxC




PART ll—Theoretical challenges that can impede forest

management success

A typical cyclical disturbance-succession model (at the stand-scale)

Grasses

-----

Feremt

Increase over Time

Biodiversity
Blomass
Soil Layer

CYCLICITY

at the stand scale
could translate to

STABILITY

at the landscape
scale
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“after all, one does not step
into the same river twice.
waters disperse and come

together again ... they keep

flowing on and flowing away”

Heraclitus
c.535—-c¢. 475 BCE




PART ll—Theoretical challenges that can impede forest
management success

DRIVERS of STABILITY in the fire environment

* Evolutionary-scale species responses to fire

* Evolutionary-scale competitive relationships among species
* Fuel accumulation and succession

* Consistency of climate (fire seasonality, microclimate)

* Topography

* Consistent management regimes



PART ll—Theoretical challenges that can impede forest
management success

DRIVERS of STABILITY in the fire environment

* Evolutionary-scale species responses to fire
* Evolutionary-scale competitive relationships among species
* Fuel accumulation and succession

* Consistency of climate (fire seasonality, microclimate)

* Topography

* Consistent management regimes

DRIVERS of FLUX in the fire environment

* Inconstant human influence:
* changing ignition rates or patterns
* fire management (e.g., fire suppression)
* |and management (e.g., grazing, logging)
* Introductions of non-native species
* Climate change
 Complex disturbance interactions

nly | can prevent forest fires? What's fire?



Tamarix spp.
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Complex disturbance interactions (drainage, logging, hurricanes, repeated fires)
in the Great Dismal Swamp NWR, Virginia




ought, wildfire) in the interior West

9
)
(@)
(T
| .
Q
e
=
Q
(@)
c
(©
o]
S
=)
)
R
©
X
9
Q.
S
@)
O







PART ll—Theoretical challenges that can impede forest
management success
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science for a changing world

National Laboratory

Normalized Difference Vegetation Index
(NDVI) from MODIS

46 periods per year (8-day intervals)

2000 to present

232 meter resolution

Includes NDVI time series and change maps
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PART llI—Efficient coarse-filter landscape monitoring
Available approaches and datasets
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PART Illl—Efficient coarse-filter landscape monitoring
Phenological signatures of deciduous forest dominated pixels
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PART Illl—Efficient coarse-filter landscape monitoring
Phenological signatures of conifer forest dominated pixels
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PART Illl—Efficient coarse-filter landscape monitoring
Phenological signatures of grass dominated pixels
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PART lll—Efficient coarse-filter landscape monitoring
Potential measures of fire effects and desired vegetation

Maximum NDVI
Minimum NDVI
Mean NDVI
Median NDVI

Percentiles of the annual distribution
Amplitude of NDVI (of extremes)
NDVI Difference (between thresholds)
Duration above some threshold

Area under the growing season curve j

Evergreenness

'NDVI

Key Measures for Vegetation Change
Associated With Wildland Fire:

(1) LIVING BIOMASS
(median NDVI)
(2) CONIFER (EVERGREEN) FRACTION
(~25™ %ile of annual distribution)
(3) GRASS FRACTION
(peakedness of upper distribution)

Deciduousness

Time of year



PART llI—Efficient coarse-filter landscape monitoring
The max., median and min. NDVI for Willows CA non-native grasslands
(The landscape mean of 9,345 MODIS pixels)
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PART Illl—Efficient coarse-filter landscape monitoring

Phenological peakedness as the difference between the max and 80"
percentile of the calendar year distribution

NDVI *100
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PART llI—Efficient coarse-filter landscape monitoring

Phenological peakedness as the difference between the max and 85"
percentile of the 2002 fiscal year distribution




PART llI—Efficient coarse-filter landscape monitoring
National Land Cover Dataset (NLCD 2006): grassland/herbaceous,
pasture/hay, cultivated crops
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ForWarn
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NDVI Change from
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PART IV—Predicting long-term fire effects
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LS. Forest Change Assessment Viewer
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PART IV—Predicting long-term fire effects
Mean observed MODIS NDVI for the 2002 BISCUIT FIRE and adjacent lands
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PART IV—Predicting long-term fire effects
Percent change in the Evergreen Fraction for the 2002 BISCUIT FIRE

Percent change in
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Predicted years to NDVI recovery for the
BISCUIT FIRE based on change in the 50t
percentile of calendar year distributions
(annual medians), 2004-2011

Predicted Recovery
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B 16 - 30 years

I 31-45years

] 46-60 years

|| 61-75vyears

| ]76-100 years

0 Unobserved; 0-10% loss
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PART IV—Predicting long-term fire effects
Mean observed MODIS NDVI for the RODEO-CHEDISKI FIRE and adjacent lands

0.85 ——Rodeo Fire (n=34,856)
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PART IV—Predicting long-term fire effects
Percent change in the Evergreen Fraction for the 2002 RODEO-CHEDISKI FIRE
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PART IV—Predicting long-term fire effects

Predicted years to NDVI recovery for the RODEO-CHEDISKI FIRE based on change
in the 50t percentile of calendar year distributions (annual medians), 2004-2011

Predicted Recovery

B 1-15years
B 16 -30years
I 31-45years
] 46 -60 years
|| 61-75vyears
|| 76 —100 years
0 Unobserved; 0-10% loss
L Unobserved; 11-25% loss
] Unobserved; >25% loss
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PART IV—Predicting long-term fire effects
Percent change in the Evergreen Fraction for the 2002 HAYMAN FIRE
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PART IV—Predicting long-term fire effects
Mean MODIS NDVI for the 2002 HAYMAN FIRE and adjacent lands
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PART IV—Predicting
long-term fire effects

Change over time

across percentiles of the
annual NDVI distribution
for the HAYMAN FIRE,
Colorado.
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PART IV—Predicting long-term fire effects

Predicted years to NDVI recovery for the HAYMAN FIRE based on change in the
50t percentile of calendar year distributions (annual medians), 2004-2011

Predicted Recovery

B 1-15years

B 16 -30years

I 31-45vyears

] 46 -60 years

| ] 61-75vyears

| ] 76-100 years

o Unobserved; 0-10% loss
L Unobserved; 11-25% loss
| Unobserved; >25% loss




FolWarn

Summary

(1) High frequency, moderate resolution MODIS NDVI provides
insights into short and long-term fire effects.

(2) Recovery to pre-fire or progress toward desired conditions
can be predicted.

(3) This approach also provides a uniform coarse filter
mechanism for ecological process monitoring.

(4) This functions for many other disturbances, and therefore
for coarse aspects of disturbance interactions including
cumulative effects from causes, both indigenous and novel.

http://forwarn.forestthreats.org
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