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Debris avalanche

Translational landslide

Block slide




What Are Post-Fire Debris-Flows?

* |nitiate from surface runoff
and erosion processes.

* Progressive entrainment of
sediment.

e Often exhibit evidence of
both debris-flow and flood
processes.




What Are Post-Fire Debris-Flows?

* Do not require a discrete
source of material (e.g.
landslide), with a significant
percentage of material
originating from shallow
erosion.

* Impact constrained to
gullies, stream channels and
immediately adjacent areas.

* Probability of occurrence
not empirically related to
antecedent moisture
conditions.

* Volume and velocity have
been experimentally linked
via flume studies to
antecedent moisture
conditions, but not yet
empirically demonstrated.
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How Do We Predict Post-Fire Debris-Flows?

Post-fire debris-flows are well-characterized by rainfall
intensity-duration thresholds.
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New Approach

Logistic Framework:

eX
p == x=b+ccX;+ccXy+ -+ +c,cXy,

Updated Link Function:
x=-3.63+041(T 1)+ 0.67( =*=7)+0.70(5 * )

Terrain Steepness (T) Fire Severity Soil Properties Rainfall
(F) (S) (R)

Proportion of upslope area
with moderate to high Average dNBR of
burn severity and upslope pixels / 1000
gradients > 23°

Average KF-
Factor of
upslope area

Peak rainfall accumulation, in
mm (15 minute durations)

Staley, D.M., Negri, J.A., Kean, JW,, Tillery, A.C., and Youberg, A.M., 2016, Updated Logistic Regression
Equations for the Calculation of Post-Fire Debris-Flow Likelihood in the Western United States, U.S. Geological
Survey Open-File Report 2016-1106, 20 p.

Available online at: https://pubs.er.usgs.gov/publication/ofr20161106



New Approach

Solving for the rainfall rate at any P value:

In(E2) —b
Rop) =
c1T + ¢/ + ¢3

Terrain Steepness (T) Fire Severity Soil Properties Rainfall
(F) (S) (R)

Proportion of upslope area
with moderate to high Average dNBR of
burn severity and upslope pixels / 1000
gradients > 23°

Average KF-
Factor of
upslope area

Peak rainfall accumulation, in
mm (15 minute durations)
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Why Are Burn Scars Susceptible to Flash

water to infiltrate into the soil.

will stay safe once the storms or flooding begin.
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Floods/Debris Flows?

Flash floods and debris flows in areas recently burned by wildfire present a unique hazard to people and
property in the path of these events. While some floods develop over time, flash floods and debris flows in
burned areas with steep terrain can occur within minutes of the onset of a rainstorm. The increase in runoff is
mostly due to the fact that there is much less, or no vegetation to intercept rainfall and slow the flow of runoff
over the ground. The problem may be worsened by the effect that wildfire can have of reducing the ability of

Areas that are not traditionally flood-prone are also at risk. This is due to changes to both the landscape and
stream channels caused by wildfire and the debris carried in the flood. In the event of moderate to heavy
rainfall, do not wait for a flash flood warning in order to take steps to protect life and property. Thunderstorms
that develop over the burned area may produce flash flooding and debris flows before a warning can be
issued. If you are in an area vulnerable to flooding and debris flows, plan in advance so you know how you
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Clemente Rancho, Pieiffer Big Sur State Park

Major Roads Affected: Rural roadways interior to the Santa Lucias generally north of
Arroyo Seco, Highway 1

Rivers and Streams Affected: Arzas of highest flooding and debris flow potential:

http://www.wrh.noaa.gov/\

NWS Layers: HECurrent NWS Warnings KML and Hazards'KML

Pieiffer Redwood Creek, Juan Higuera Creek, Palo Colorado Upper Road Crossing, Doud
Creek, Soberanes Creek

Bridges Affected: Rural bridge crossings within and adjacent to the burn scar

Other Impacts

= Dedris flow hazards (see
USGS Debris Flow link
200)

= Flooding i local
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= Accelerated erosion of
bumed hilisiopes, causing
sedimentation and oeoris
bulid-up cownslope or
Gownstream

= Accelerated erosion and
rilling of unpaved rural roads
and pams.
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Burn Scar Flash Flood Safety Information

Each wildfire burn area poses its own unique risk of Flash Flooding due to many factors including proximity to population centers, burn severity, steepness
of terrain, and size of the burned area. impacts can occur down slope and/or downstream of any burn area, big or small. Contact your local officials to
determine if you are at risk for flash floods and debris flows.

What should people who live near burn areas do to protect themselves from potential Flash
Flooding and Debris Flows?

Before a flood event:

= Have an evacuation/escape route planned that is least likely to be impacted by Flash Flooding or Debris Flows.

= Have a 72-hour kit ready to go in case you need to evacuate - Remember the 6 P's in your planning - papers, pills (medicine), phone, pets, purse
(money) and photos.

= Have a battery operated radio.

= Stay informed before and during any potential event; knowing where to obtain National Weather Service (NWS) Outlooks, Watches and Warnings
via the NWS website, Facebook, Twitter, or NOAA Weather Radio.

= Contact local officials for additional risk information and potential mitigation efforts.

= For more information about flood insurance, go the link here

During a flood event:

= Be alert as precipitation develops. Do not wait for a warning and take appropriate action to protect yourself from potential floodwaters.

= Utilize information from local emergency officials for the appropriate action for your location (Evacuation or Shelter in Place).

= Do not attempt to walk across flowing streams, drive through flooded roadways or allow children to play in drainage areas (just 6 inches of moving
water can knock an adult off their feet).

= Call 911 if you are caught in a Flash Flood or Debris Flow.

= [f water rises in your home before you can evacuate, move to the top floor, attic or roof.

= Stay aware of local flash flood warnings through local radio, TV and on www.weather.gov

= If you come in contact with floodwaters, wash your hands with soap and disinfected water.
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2016 Soberanes, BAER Phase 1 Fire - Los Padres National Forest

Date of origin: July 22, 2016
Location: 36.35,-121.77
Total Area Burned: 379 km?*

Preliminary Hazard Assessment

* Add ~ | BE Basemap Save v Share i Print | @ Dpirections 5 Measure [l Bookmarks |Find address or place

FepuIE 7

Beach ¥ AQ“;‘ M@J R?:":al Chual ar

@ About Content i= Legend 4 Carmel-by-
lhétsaay &
:
Contents m 8
s 3
- o ) . ol vy, g
30-minute intensity at 50% likelihood yrd -y s
W 7 R
;A
I so-80 (%
L v - “ Carmel
I 8.0-100 ) . T Valley
¥ Regional Park
Iy 100-120 Y
 120-140
Py 14.0-160
[ 16.0-18.0
[~ 18.0-200
[ >200

15-minute intensity at 90% likelihood

15-minute intensity at 75% likelihood

15-minute intensity at 50% likelihood o 'u’;
%, 8 v
. > 4 «
BasinVolume '1;/, 85, <
% <

o

BasinProbability

Combined Hazard Classification

Soberanes Fire Perimeter 9-14-16
» [¥] WSR88D Radar Loop

» [] IEM WMS Service

|
» @ streets o 2 4mi
DeLorme, NGA, USGS, NPS | NOAA/NOS/OCS nowCOAST, NOAA/NWS and NO...
&
[ §y: a »r X
Esri.com . ArcGIS Marketplace . Help . Terms of Use . Privacy . Contact N
Ecri  Contact Us . Report Abuse October 6, 2016, 11:36 AM to 11:41 AM
EST pred 0 are gue = are v e uTanayge va

CUITE v v - a
stream segment. Estimates of probability, volume, and combined hazard are based upon a design storm with a peak 15-minute rainfall

intensity of 24 millimeters per hour (mm/h). 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 If you live in a recently burned area.
and there is a rainstorm....
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Water Cont (mé/m?) Rain (mm)

Water Cont (m®/m?)

08/22/2015 16:51:00 - 08/29/2015 16:51:00 (PDT)
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Rain in Past Week: -8961000.9 mm

25-30% flat-lined volumetric water content
Increasing pore water pressure
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Warning Dissemination:

Flash Flood Watch (1-2 days out)
Flood Watch

L - Flash Flood Warning
- Flood Warning (forecast points)

H—1> Flash Flood Emergency



We are a resource for you!

Mark Strudley, Ph.D.
Hydrologist/Geomorphologist
San Francisco Bay Area National Weather Service

mark.strudley@noaa.gov
(831) 656-1710 x228 — direct




