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Debris flows are different animals than floods
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Postfire debris flow: Key questions......
Where? When? How fast and far? How long?
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Operational products Under development

The answers vary on the local geology, climate, burn severity,
and topography.

The USGS and partners collect data from burn areas across the
country to answer these questions.



Progress on closing gaps in postfire hazard assessment:

G New dashboard to improve delivery of results
Q Open-source code with faster computing and increased flexibility
Q Account for regional climatology in hazard assessment

° Predict how fast and far flows will travel

e Estimate how long burn areas will remain a hazard



c New dashboard to improve delivery of results
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o New dashboard to improve delivery of results

USGS Post Wildfire Debris Flow Hazard Assessment Viewer

Select Fire Year Select by Fire
View All Fire Years View All

Scientific Background | Frequently Asked Questions | Assessment Requirements | Disclaimer | Feedback
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demonstration this
afternoon!

See Jaime Kostelnik’s
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EXPLANATION

Response to a design storm with
a peak 15-minute intensity of 24
mm/h
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Q Open-source code with faster computing and increased flexibility

=
‘ SCIENCE  PRODUCTS NEWS  CONNECT  ABOUT
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SOFTWARE = SOFTWARE RELEASES

fdf 1.0.0
pr - oom A python library to facilitate postfire
debris-flow hazard assessment and

research

e Core code (pfdf) and user guide available now
 Expanded version (wildcat) coming soon
* Cloud computing (ocelot) to follow

Latest Earthquakes | # <%

See Jonathan King’s
talk on Wednesday!




Q Account for regional climatology in hazard assessment

Where we are asked to work

Where we have data
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Models trained
with data from
southern CA

Models tested
in primarily
semi-arid areas
of western US



Where we are asked to work
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O Account for regional climatology in hazard assessment

Where we have data
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New data
collection
sites
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New data collection for
model recalibration
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2021 Columbia River Gorge, OR - Eagle Creek Fire

Graber, 2023, Burns et al., Selander et al,, in WGS, online

USGS data release in prep. prep. database
science for a changing world




New data collection for

model recalibration Northern California

—
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CalFire

2021 Big Sur, CA - Dolan Fire 2022 Feather River Canyon, CA - Dixie Fire

Thomas et al., Thomas et al., Cavagnaro et al., TSE’ ' % USGS
2023a, Landslides  2023b, GRL in prep. " ' ﬁ ‘ s
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New data collection for
model recalibration

Southern California

SB County

2018 Montecito, CA - Thomas Fire 2022 Oak Glen, CA - Apple/El Dorado Fire

Graber, 2023, Swanson et al.,
USGS data release 2022, E&EG
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New data collection for

model recalibration Colorado

LS

2021 East Troublesome Fire, CO 2021 Poudre Canyon, CO - Cameron Peak Fire 2021 Glenwood Canyon, CO - Grizzly Creek Fire
1,

Graber, 2023, Rengers et al., 2023, oT >/ SGS

USGS data release NHESS 4 % a U

science for a changing world

DEPARTMENT OF TRANSPORTATION



New data collection for

model recalibration Arizona New Mexico A

near Las Vegas, NM

gEST SERWQ

Graber, 2023, Rengers et al., 2023, McGuire et al.,
USGS data release NHESS 2021, JGR-ES

® science for a changing world




e Predictions of how fast and far flows will travel
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G Predict how fast and far flows will travel

* Get stakeholder input on
design of new debris-flow
inundation maps

10km

e Several models can predict
runout area if properly
calibrated, BUT

e Size matters! Predicting
how far flows travel

requires good estimates of ] Likelihood Travel
. Exp|anatlon design storm with 15-minute distance
Size. rainfall intensity of 24mm/hr with different
4 oh ded [1 Building footprints 0 t0 20 percent design storms
° i F 201040 t I 25 mm/h
Goo . PNysSICs are neede to [N Area burned by the Thomas Fire B 40 tg 60 Eﬁ:ﬁi:t I 50 m/h:
pred ict how fast flows move BN 60 to 80 percent I 75 mm/hr
. ] Areaimpacted by debris flows I 80 to 100 percent 100 mm/hr
and estimate damage. *  Damaged buildings
Barnhart et al., Barnhart et al., Barnhart et al.,

\

2023, JGR-ES. 2023, USGS- 2024, NHESS. )
OFR. ~
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e Estimate hOW Iong burn areas Wi” remain a hazard science for a changing world

Hazard %, Rapid
*, recovery

*
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Time (years)

Rainfall
Intensity

Interstate 70 through Glenwood Canyon, Colorado has been
> under threat to debris flows for several years since the 2020

Rainfall duration Grizzly Creek Fire




o Estimate how long burn areas will remain a hazard

Recovery
Ratio

Leaf-
Area
Index

Graber et. al,,
2023, GRL

2009 Station Fire
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Use remote sensing data to track
vegetation recovery

-qulpostfire
-LfQIprefire

Recovery Ratio =

Runoff-generated debris flows are rare
when Recovery Ratio > 2/3



e Estimate how long burn areas will remain a hazard
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Use repeat dNBR and BARC4 imagery to update hazard maps and rainfall thresholds with time

Example: San Gabriel Complex, CA

Rainfall thresholds

BARC 4

» BARC 4 Classes

Unburned-low
Low
Moderate

B High

Graber et. al,, in
prep for JGR-ES

> No Debris Flow (0) @ Debris Flow (1)
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Hazard decreases as rainfall thresholds go up
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e Estimate hOW Iong burn areas Wi” remain a hazard science for a changing world

R

» After 2/3 recovery, postfire shallow landslides can be a hazard

 We need to develop appropriate tools predict postfire shallow landslides

- - | »
Runoff-generated debris flows

Thomas et al., 2019, JGR-ES Thomas et al., in prep.



Progress on closing gaps in postfire hazard assessment: Delivery Timeline

G New dashboard to improve delivery of results Available now
Q Open-source code Available now

P with additions in 2024-2025
Q Account for regional climatology Operational by 2026
° Predict how fast and far flows will travel Operational by 2027

e Estimate how long burn areas will remain a hazard Operational by 2027



