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Changing nature of wildfire

Why has the number of acres burned
Increased over the last few years?

1. Many fires are caused by lightning, but nine
out of ten U.S. wildfires are human-caused.

2. Past fire suppression policies which allowed
for the accumulation of fuel in wildlands.

3. Increasingly dry, hot weather and longer ‘fire
seasons.’

4. Changing weather patterns across the U.S,,
with increased extremes.

5. Increased development in exurban areas.
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wildfire frequency

Generally, wildfires
have become larger
and more severe
over the last 40

ears
Inked to warmer

weather, extended
drought, and longer
fire seasons.

Western US Forest Wildfires and Spring—Summer Temperature

Fires Larger Than 10,000 Acres Are Much More ’ QD
Common Than 40 Years Ago
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- Wildfire mediates the effects of
climate on landscape
composition, structure, and
function In many ecosystems.
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In the arid west, biomass
accumulates faster than it
- decomposes. Fire is an intrinsic
process in these dry

ecosystems.
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Wildfire organization

Interagency Participation on Wildland Fire Committees
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Wildfire Organizations
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USGS Fire Science Portfolio

Science branch of DOI.

Research conducted across the
range of fire science.

Fire science activities in each
Mission Area.

S10mannually, split between
appropriated and reimbursable.

Appx. 70 scientists who self-
identify as ‘fire scientists.’

Wildfire Risk



USGS Fire Science

USGS conducts science across its Mission Areas that support fire management
decisions before, during, and after wildfires

ECOSYSTEMS
Mission Area

*Fire and invasive
vegetation

*\Wildlife and fish
habitat effects

*Effects of fuel
treatments on
landscapes

*Montane/Alpine fire
regimes and climate
change

CLIMATEAND
LAND-USE CHANGE
& CORE SCIENCE
SYSTEMS Mission
Areas

*National surface and
canopy fuels maps

*Remote sensing
based fire histories

*Wildland fire and
climate change

*Geospatial support
for wildfire incidents
and planning

NATURAL HAZARDS
& WATER SCIENCE
Mission Areas

*Riskto public safety
and communities

Land slide and debris
flow monitoring and
forecasting

-Water quality and
supply monitoring
and forecasting

*Toxicity of fire

suppression
chemicals




A rough map of the USGS Fire
Science Portfolio
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USGS Fire Science
Community of practice

Group of USGS scientists who self-
Identify as fire scientists

Regular conference calls, to re-start soon!

Rotating presentations of issues, both
iInternal and external.

Advocacy from a Fire Science Councll
comprised of relevant USGS leadership.



USGS Fire Science

USGS conducts science to support land management decisions within

each MissionArea

Before Fires
* Foundational science

*Historical ecology
Climate connections

*Wildland fire, carbon
cycles, and climate
change

*Risk scenarios

Management
frameworks

*Geospatial data for
planning

During Fires

*Geospatial data for
decision support

*High-resolution
Imagery

*Geospatial support
for specific incidents
and geographic areas

*Rapid deployment of
science delivery.

After Fires

*Stabilization and
restoration frameworks
and activities.

*Maintaining currency of
national databases.

*Water quality and supply
monitoring and
forecasting.

*Soil erosion & Invasive
species mitigation.

*Water quality
assessment.

*Toxicity of fire
suppression chemicals.




Before Wildfires

Shows same pattern at regional scale of fire cessation at most
sites, suggesting the importance of land use in suppression.
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Before wildfires

Coupled climate dynamics, disturbance interactions, and vegetation
community dynamics
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Before wildfires

Coupled climate dynamics, disturbance interactions, and vegetation
community dynamics
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Before wildfires

National-level effects of wildfire and fire management strategies on
carbon storage and greenhouse gas emissions

Burn severity
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Integrated Risk Assessment

» Characteristics of damaging
wildfires.

* Prevention and preparedness

 Valuation of property,
resources, and ecosystem
services.

 Probability of wildfires.
» ‘Good’ vs. ‘Bad fire.

Scenario approach, similar to
Earthquakes and Tsunamis.

Bastrop, T X2011
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Wildland Fire Support
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Wildland Fire Support

OCalgary

Version 1.4

Mnancanaa™

Wildfires

Interior Geospatial Emergency Management System ‘ Hwy 2357 Complex, TI.TXS-11021
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Hazards Data Distribution System

= USGS

science for a changing world *
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LANDFIRE In One Page

Obijectives Intended applications

— Anational assessment of vegetation, — Fire hazard assessment
fuel and ecosystem conditions

— Fuel management

— Consistent, comprehensive,

repeatable — National strategic planning

: — Incident support
24 primary data products =

 30m nominal resolution nationwide

* Vegetation (potential and existing
vegetation, structure, and succession
classes) —-ES/NVCS

» Fuel (surface and canopy)

 Fire regime condition class (reference
conditions, departure from reference
conditions)

= USGS @ s G

— Other land management
applications



http://www.landfire.gov/
http://www.nature.org/?src=logo

Geospatial Data and Wildland Fire

Lolo National Forest, 9-Mile Ranger District




Wildland Fire Decision Support
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Monitoring Trends in Burn Severity

 Duration: FY2006 - FY2011.

 Fires over 1,000 acres in West, 500 in
East.

« Severity mapped using time series of
Landsat imagery and Differenced
Normalized Burn Ratio.

 Evaluate ‘historical fires’:
1984 - 2003

« Annual evaluations (current fires) 2004 —
2010

Roberts Fire
Glacier National Park

« MTBS has mapped well over 10,000 fires AuguSt 2003

http://mtbs.qgov

=< USGS


http://mtbs.gov
http://mtbs.gov

Monitoring Trends in Burn Severity
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Trinity Ridge Fire (2012)
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After wildfires

Climate effects on sagebrush ecosystems

Exotic + Baseflow, runoff
o .~~~ grasses > -
Human activity, Fire ) - Productivity
development — FErosion, _ _wildlife

w altered soll




After wildfires

Vegetation rehabilitation chronosequence
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Water Quality and Supply

Monitoring Assessment
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After wildfires

The effects of fire on hydrology and geomorphology

NGRS,
Cerro Grande Fi

T = Las Conchas, 2011 — USGS Shultz Fire -2010
re, 2000 =5 M OFR 207171308

Buffalo Creek Fire, 1997 “HighPark ifiré,:2012 — USGS OFR 2012-1148




Post-fire debris flows Applied Research

Product: Emergency assessments of post-wildfire debris-flow hazards

A suite of tools have been developed for making rapid post-fire hazards assessments.

Maps identify which drainage basins are most vulnerable to post-fire debris flows.

Probability Model Magnitude Model Inundation Model

Where? How Big? How Far?




Contact USGS
Search USGS

Home About Contact Search

CURRENT MONITORING STATE & LOCAL LEARN RESEARCH

tandslide 2014 Colby Fire - Los Angeles County, California

Occurrences-Current &

Archives

Did You See It? Date of origin: January 16, 2014
News-Interesting Stuff Location: 34,159, -117.873
CAP Alerts Total Area Burned: 8 km?

Early Warning System

.
LI n k tO pa ge postfire Debrisflow  preliminary Hazard Assessment

Scientific Background
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The interactive map above displays estimates of the probability of debris flow (in %). potential volume of debris flow (in m?), and .
combined relative debris flow hazard. These predictions are made at the scale of the drainage basin, and at the scale of the individual S u Sce pt I b I e
stream segment. Estimates of probability. volume. and combined hazard are based upon a design storm with 10-year recurrence interval

(i.e.. a 1in 10 chance of a storm of that magnitude occurring in any given year). Predictions may be viewed interactively by clicking on

the button at the top right corner of the map displayed above. Visit the Scientific Background page for more information on how the

predictions are calculated. For more information about what to do in case you live in an area where debris flows are possible, please

visit this page. or contact the Glendora Police Department or Los Angeles County Sheriff

Downloads

Below are the shapefiles and geodatabase information that was used in the creation of the maps on this page
« Geodatabase (.gdb)

GISfiles for download Y

Share this page: [J Facebook [ Twitter

U.S. Department of the Interior | U.S. Geological Survey ’U'SA 2
. . & i i DAV,
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... can postpone wildfires

“We can keep pouring money on large fires if we want, But we have to
think in terms of the future. It may feel safer to put the fire out now,
but that just means someone else will inherit the risk down the road.”

-Anonymous
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How do we successfully handle risk in
the context of current wildland fire policy?

Tactical risk aversion

‘Smartmoney’ is on acquiring
resources and practicing aggressive
suppression.

Strateqic risk management

Incentives for success rather than
purely sanction for failure.
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