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Debris floods can be triggered by
heavy rain, rain-on-snow events,
and upstream hazards (debris
Floods that move large amounts
of soil, rocks, and trees L C BN R,

Debris floods are more
likely to occur after
periods of prolonged
rain or snowmelt, or in
years following forest

: fires
Houses near mountain

creeks are at greatest risk Debris floods can occur

over a long period of time
(days) and can have several
surges (pulses)

Debris floods can burst their
banks and flood houses far
from the channel

Debris floods can erode
banks and undermine
building foundations

Debris floods can destroy
roads and bridges

Debris floods can sweep
away or bury cars




PROTECT YOURSELF FROM

DEBRIS

FLOODS

AFTER

DECISION:
Evacuate

If it is safe to do so, take the
flood evacuation route or go to
higher ground. If you are able,
shut off your gas/electricity and
help others evacuate.

Obey road
closures

ROAD
CLOSED

Do not enter areas that are

closed-off. There may be
emergency repair efforts
underway or flooded areas

unsafe to the public.

BEFORE

DECISION:
Shelter

If you are unable or it is unsafe to
evacuate, seek shelter on high
ground. Avoid basements.

Return only
when safe

Do not return home until
authorities say it is safe and
they have cleared your home of

structural, electrical, or other
hazards.

Stay
informed

Prepare and
plan

Know
the signs

Protect your
property

Keep updated with weather
advisories, such as heavy rainfall
warnings. Consult your local
hazard map to learn where the
flood hazard zones are located.

Build sandbag
dikes

Sandbag dikes can prevent or
lessen damage from overland
flooding. Do not attempt to build
if you are required to evacuate.

Help each
other

Floods are stressful and traumatic
events. Offer and accept help if
you are able. Communities are
more resilient when they work
together.

Prepare an emergency kit for your
home, vehicle, and workplace. Know
your local flood evacuation routes

and emergency shelter locations.

go
near the bank

Debris floods can quickly erode
and undermine banks. If you are
near the bank, you put yourself at
risk of falling in and being swept
away.

Clean up

If your home was flooded,
dispose of mouldy items, open
doors and windows, and scrub all
washable surfaces with a
household bleach solution.

Look/listen for an abrupt increase
or decrease in water flow,
unusually muddy water, and the
sound of cracking trees and
rolling boulders.

cross bridges

Debris floods can erode bridge
piers and cause bridges to
collapse. Bridges affected by
debris flooding must be avoided.

Store valuables in high places or
water-tight containers. Consider
flood-proofing measures, such as
elevating the first floor, flood
walls, erosion protection, sump
pumps, etc.

Cross
flood waters

Moving water as little as 30 cm
deep can quickly sweep you
away. Do not attempt to drive or
walk through water or debris.

NOTES

BGC Engineering Inc. (BGC) prepared this infographic with artwork by Sophia Zubrycky.
This infographic depicts some measures that may help to lower but not eliminate certain
kinds of risk associated with debris floods. Simply following the measures shown in this
infographic does not make it safe to occupy areas at risk of debris floods. Even if the
measures shown in this infographic are taken, debris floods may still cause serious
personal injury (including death) or property damage. BGC provides no guarantee or
warranty of any kind related to the information in this infographic. Persons and entities
using or relying on this infographic do so at their own risk. BGC will not be responsible or
liable for any loss or damage including any personal injury, death, or property damage that
any person or entity may suffer or sustain as a result of the information in this document,

or any use of or reliance on this document.

Information on flood preparedness is from PreparedBC’s Flood Preparendess Guide.

Photo references:

[Top right] Wildfire. Photo: Shutterstock.

[Top left] Debris flood in Canmore, AB. Photo: THE CANADIAN PRESS/Jonathan
Hayward.

[Middle right] Flood damaged homes along Cougar Creek in Canmore, AB. Photo: THE
CANADIAN PRESS/Jeff McIntosh.

[Bottom left] Car swept away by debris on the Coquihalla Highway, Hope, BC. Photo:
THE CANADIAN PRESS/Jonathan Hayward.

[Bottom right] Bridge damages from debris flood on Hwy. 1, Lytton, BC. Photo: TranBC.




DEBRIS FLOWS

A fast, flowing landslide comprised
of mud, rocks, trees, and water

Houses at the base
of steep slopes with
mountain creeks are
at greatest risk

Debris can suddenly

Debris can impact houses
far from the channel

Debris flows are triggered

by heavy bursts of rain or
O/ rain-on-snow events

Debris flows are more
likely to occur after
periods of prolonged rain
or snowmelt, or in years
following forest fires

Debris flows begin in mountain
creeks and grow in size as they
travel down slope, usually in

surges (pulses)
Debris can bury or

destroy houses

Debris can flow faster than

O/ the fastest human can run

jump out of the channel \O \
)
Debris can sweep
/" \ m away or crush cars




PROTECT YOURSELF FROM __Stay Prepare and Know Safe
informed plan the signs home design

DEBRIS

BEFORE

FLOWS

DECISION: DECISION: Climb on top Shelter in a exit Cross
evacuate shelter of furniture closet out of curiosity flood waters

§
o _ <

If you believe your life to be in If it is unsafe to evacuate, shelter Get on top of a bed or counter to If you cannot escape vertically, Seek  shelter instead of Moving water as little as 30 cm
imminent danger and you see a up and away. Climb to the top avoid being swept away or small rooms like closets can offer investigating the situation. Only deep can quickly sweep you
clear path to safety, evacuate. floor or on the roof. Shelter on buried. Do not hide behind or additional protection from go outside if you have to away. Do not attempt to drive or
Get away and to higher ground as the downhill side, away from the underneath heavy furniture as collapse if your home is buried. evacuate. walk through water or debris.
fast as you can. slope. Avoid basements. they can crush or pin you down.

Keep updated with weather Prepare an emergency kit for your Look/listen for an abrupt increase Put high occupancy rooms like
advisories, such as heavy rainfall home, vehicle, and workplace. Plan or decrease in water flow, bedrooms on the top floor and on
warnings. Consult your local a safe evacuation route and muster unusually muddy water, shaking the downhill side (away from
hazard map to learn where the  point. Know which rooms are safest ground, and a loud roar (sounds slopes).

slope hazard zones are located. if you have to shelter in place. like a train or helicopter).

=
Assume more Make noise If safe, help Obey NOTES

A - H H BGC Engineering Inc. (BGC) prepared this infographic with artwork by Sophia Zubrycky.

WI I I come If bu rl ed ne I g h bo u rs CIosu res This infographic depicts some measures that may help to lower but not eliminate certain

kinds of risk associated with debris flows. Simply following the measures shown in this

infographic does not make it safe to occupy areas at risk of debris flows. Even if the

measures shown in this infographic are taken, debris flows may still cause serious

personal injury (including death) or property damage. BGC provides no guarantee or
v warranty of any kind related to the information in this infographic. Persons and entities
v using or relying on this infographic do so at their own risk. BGC will not be responsible
\ ROAD or liable for any loss or damage including any personal injury, death, or property damage
that any person or entity may suffer or sustain as a result of the information in this
CLOSED document, or any use of or reliance on this document.

Information on life loss risk reduction in case of debris flow impact is informed by
Pollock, W., and Wartman, J. (2020) Human Vulnerability to Landslides. GeoHealth, 4,
€2020GH000287. https://doi.org/10.1029/2020GH000287.

Photo references:

[Top right] Wildfire. Photo: Shutterstock.

Debris flows come in surges Shout or tap on something so Help evacuate your neighbours Evacuation orders and road [MLLEEENE Deb”s,ﬂ?‘” atiCatalineiCreckABCAROtOBGE:

(pulses) and can continue for  search and rescue can locate you when it's safe to do so, and offer ~ closures must be taken seriously. Eg’é‘g;r;gg?&%’iirfﬂgwi:tthwé'f:stcrﬁzﬁk'&lgg‘ ;':3:3-’ ShGu%ersto o

days. Subsequent pulses may be faster. assistance to search and rescue Only return when local authorities [Bottom right] Car swept away by debris on the Coquihalla Highway, Hope, BC. Photo:

more severe than the previous. personnel. declare it safe to do so. THE CANADIAN PRESS/Jonathan Hayward.




DEBRIS-FLOW & DEBRIS-FLOOD HAZARDS

This graphic provides an overview of risk management options for debris-flow and debris-flood hazards. Selection of the appropriate risk management
solutions depends on the unique site characteristics and risk reduction objectives. Often, multiple options are combined, working together to manage risk.

stabilize slopes

re-vegetate
slopes

decomission
logging roads

debris net

berms, walls

check dams

raised or reinforced
structures

stabilize channels manage water
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‘ /£ ditches
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check dams culverts
debris barrier debris basin

(@ deflect flow

Engineered berms and walls can redirect flow
away from elements at risk. These structures
are often placed in locations where flow may
leave the channel to direct flow back into the
main channel or away from elements at risk.
They can be constructed from earthfill,
concrete, gabions, or other materials, and are
engineered to withstand erosion and debris
impact loads. Care must be taken in the
design such that deflected flows do not
transfer or increase risks to other areas.

bridges, culverts, debris racks

@ reduce source sediment supply

Managing the sediment supply in the watershed can reduce the size and
frequency of debris flows and debris floods. Strategies include efforts to stabilize
slopes, stabilize channels, and manage water. For example, revegetation and
decommissioning abandoned logging roads can restore natural drainage and
slope stability disturbed by logging activities. Some of the challenges with this
mitigation approach include access, practicality, and cost-effectiveness across
large, unstable source areas.

(2) retain / regulate debris

Structures that intercept debris can reduce the extent and intensity of debris-flow
and debris-flood impacts downstream. There are many types of structures, such
as flexible nets, barriers, and basins. These structures typically allow the passage
of regular streamflow, but block or restrict the passage of larger events by storing
debris and attenuating flow. These structures are designed and sized specific to
each site and require regular maintenance and cleaning following an event.
Erosion protection downstream of the structure is important.

@) convey flow

Improving channel conveyance can reduce
the likelihood that a debris flow or debris
flood blocks or overtops the channel. This can
be achieved by increasing the capacity of
bridges and culverts, installing debris racks
upstream of culverts to prevent clogging,
deepening, steepening, and widening the
channel through excavation, and building up
walls or dikes along the channel. In some
cases, bridges or culverts may be removed to
reduce potential blockage points.

lateral walls, dikes, channel excavation

riprap, concrete,
stone-pitching

(B stabilize channels

Stabilizing the channel can reduce the amount of bank erosion, channel incision, and

re-locate structures

“active” mitigation options
labelled at typical locations:

install instrumentation

geophones

rain gauges

g
7
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local barriers around
structures

debris entrainment that occurs during a debris flow or debris flood. This can reduce the
total volume of the event and reduce damages to buildings and infrastructure adjacent to
the channel. Typical armouring techniques include lining the channel with riprap, grouted
riprap, concrete, and stone pitching. Check dams can also be used to reduce the channel
gradient and stabilize the channel bed while providing temporary debris retention along
the channel.

(&) construct local protection

Local protection measures can decrease the vulnerability of structures where relocation is
not an option. These measures typically involve modifying the building (e.g., reinforced
walls, sacrificial berms, flood construction levels) or constructing small deflection
structures on individual properties (e.g., berms, walls, nets) at the expense of individual
property owners. Measures should be engineered to accommodate debris impact loads
and avoid transferring or increasing risk to adjacent and downstream properties.

educate affected residents

This graphic was prepared by scientists and engineers from BGC Engineering Inc. as part of the BGC Squared philanthropic program. Artwork is by Sophia Zubrycky (2025).

re-zone as
greenspace

implement alerts

land use planning

disaster response plan

“passive” mitigation
options listed below:

warning systems

Warning systems can alert a population of an impending debris
flow or debris flood. Although they cannot prevent all damages,
they may help get people and mobile equipment out of harm’s
way. Warning systems can be alarm systems that trigger during
an event (e.g., geophones, flow level sensors, cameras), or
forecasting systems for advance warning based on measured or
forecasted rainfall amounts. These systems must be paired with
clearly defined triggering thresholds and response actions, with
clear roles and responsibilities outlined for issuing alerts and
maintaining instrumentation.

reduce exposure

Exposure can be reduced through relocating existing develop-
ment or restricting future development in hazardous areas.
Relocation is extremely effective at reducing risk, but it may not
be a feasible or accepted approach in some locations. Land use
plans that promote development in low-hazard areas and
implementation of effective engineered mitigation measures in
higher-hazard areas are a proactive way to reduce risk over time.
These plans typically require hazard and risk assessments to
guide hazard zonation and should be updated at regular intervals
or with changed conditions.

prepare for emergency

Emergency preparedness can build resiliency by improving the
ability to respond to debris flows and debris floods. Preparedness
initiatives can include creating emergency response plans,
running emergency training sessions or drills, and educational
programs. Simple actions, such as establishing evacuation routes
or learning the signs of an impending debris flow or debris flood,
can reduce harm and even save lives.
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