Be prepared -
Wildfires / Bushfires
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Wildfires, or bushfires as they are commonly referred
to in Australia and Africa, mostly occur during periods
of dry and hot weather conditions, as the moisture
content of vegetation such as grass, bushes, trees, etc.
decreases. Wildfires are unplanned and unwanted fires
that burn in natural areas such as forests, grasslands,
etc. This includes unauthorised human-induced events.
The frequency and intensity of wildfires depend on
natural factors like climate, vegetation type (fire load),
accumulated biomass and terrain conditions. However,
only about 4 % of all wildfires worldwide have natural
causes, while most wildfires are caused by accidental
or deliberate human activities.

Natural causes of wildfires are typically lightning
strikes or pyroclastic flow (i.e., fast-moving flow of
volcanic matter such as lava, hot rock fragments, ash
and gases). Natural wildfires play a decisive role in the
regeneration of forest ecosystems.

The taiga in North America, Scandinavia, Russia, the
African savannah, the monsoon and dry forests of
South Asia, the eucalyptus forests of Australia, the
coniferous forests of California, the Mediterranean
region, as well as all pine forests from the taiga to the
subtropics — and thus around 46 % of all ecoregions —
depend on natural wildfires in order to sustain their
natural flora and fauna. Although wildfires pose a
threat to wildlife, they remove plant debris and nourish
soils with ashes. However, if forests are not able to
recover from the consequences of a fire on their own,
the entire ecosystem with its flora and fauna can be
irreversibly lost.

Furthermore, wildfires near populated areas may
increase human mortality and morbidity. Air pollutants
and particles contained in the smoke from wildfires can
have a considerable impact on the health of animals
and people living in the vicinity of fires. Particulate
matter is considered particularly problematic. Sometimes,
such areas must be evacuated. Besides that, the impact
of wildfires on health can be reduced by implementing
appropriate emergency prevention measures, emergency
management measures and recovery measures in

a sustainable and timely manner.

In addition to the risks to living creatures, the
consequences of wildfires can be serious for
residential, commercial and industrial properties and
utility infrastructure (e.g., electricity, water, gas,
telecommunication, transport). Wildfires pose an
explicit fire hazard and can block access to burning
facilities when burning on a regional scale. Areas
affected over a large extent present fire brigades with
major challenges due to often requiring prioritisation
of firefighting efforts.

The effects of climate change

Wildfires also affect the climate by releasing large
amounts of carbon dioxide and other greenhouse
gases into the atmosphere. An increasing wildfire risk
occurs during extremely dry conditions (e.g., droughts)
and strong winds. In the wake of climate change,
warmer air temperatures would increase the frequency
and intensity of droughts, which would in turn increase
the frequency, intensity and duration of wildfire seasons.
This may result in restrictions and/or interruptions of
transport, communications, water, electricity and gas
supplies. Other challenges associated with an increasing
wildfire risk include increasing deterioration of air
quality, larger damage to property, crops and
resources, and more deaths of animals and people.

Different speeds of wildfires

Regarding wildfires, there are four factors which mainly
determine their speed of spread and, therefore, the
response time. Each of the factors acts individually; in
their totality, the factors are decisive for the speed of
spread and intensity of the fire.

Fuel type

Fuel types are basically the available materials carrying
the fire, such as grass, shrub, timber understory, timber
litter, and blowdown plant debris. Different fuel types
can create different fire behaviour e.g., grass can ignite
and burn faster through an area compared to timber-
based materials.



The development of a wildfire can be divided into different phases and intensities:

Fire Description Temperature
Ground fire Smouldering combustion of ground material ~ 400 °C (752 °F)
Creeping surface fire Burning fire at ground, flame lengths up to 25 cm ~500°C (932 °F)

Active surface fire flame lengths upto 1.5 m

Open fire burning branches and altering areas at 1 m distance,

~700°C(1,292 °F)

Running active surface fire distance, flame lengths upto 4 m

Open fire burning (almost) all branches and altering areas at 4 m

~932°C(1,472°F)

Crown fire Whole trees burning and altering/damaging areas at 30 m distance, ~ 1,500 °C (2,732 °F)
flame lengths more than 10 m
Wildfire Crown fire affecting large areas ~1,500°C(2,732 °F)

Itis not only the fuel type but also the fuel quantity
(or in general availability, often quantified in tons per
acre) which takes direct impact in fire development.
However, the physical and chemical properties of the
fuel, its spatial distribution (horizontal distribution:
uniform vs. patchy and vertical distribution: ground
fuels, surface fuels, ladder fuels and crown fuels) and
its moisture content are the most important factors to
influence the behaviour of fire and its speed of spread
(Fig. 1 A).

Wind speed

Wind speed has a major influence on the intensity and
speed of wildfire spread. Flames are propelled forward
and are guided to unburnt fuel in front of the fire. Fuel
moisture content also plays an important role (i.e., the
drier the fuel, the easier it is to ignite). Temperature,
humidity and precipitation are also important. However,
under the same “fuel conditions”, wildfires spread faster
with winds (Fig. 1 B).

Spotting

Wind and thermals can carry sparks and embers from

a wildfire and spread them across the air, leading to a
faster spread of a wildfire (mass transport). Once
burning material lands, it may ignite additional wildfires
located a further distance from their source (Fig. 1 B).

Topography

Topography can massively influence wildfire behaviour.
Topographical factors include the steepness of the
terrain, the orientation of a slope, the nature of the
subsoil and elevation.

Wildfires spread faster uphill because the flames heat
the fuel on the slope and dry them by hot convection
air before flames reach and ignite them (Fig. 1 C). The
steeper the slope, the faster the rate of fire spread.

(A 10 % steeper slope means approximately a doubling
of the spreading speed).
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Wind turbulence can cause unpredictable fire spread
on the downwind side of hills and hilltops. The
same applies to ravines, narrow valleys and other
topographical elements that lead to wind turbulence.

Mitigation measures /
Loss prevention (extract)

Constructional mitigation measures:
L]
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Avoid using combustible materials such as wood,
plastic and vinyl for buildings and structures.

Roofs, roof surfaces, exterior walls and exterior wall
cladding should be constructed of non-combustible
materials such as concrete or tiles or be highly fire
resistant.

Consider using heat-resistant glass and specially
tempered or double-pane glass for doors and windows
in combination with non-combustible frames.
Protection against ember access/intake through

air vents/openings by e.g., installation of valves in
air-intake openings of ventilation systems which
can be automatically closed by smoke detectors.
Installation of important utility supply systems
below ground level (with parts which need to be
installed above ground level composed of non-
combustible materials).

Avoid accumulations of dead leaves and other plant
debris in rain gutters by either using interior roof
drainage or mesh covered rain gutters and regular
cleaning of the rain gutters.

In wildfire prone areas, try to locate operational
facilities on level or gently sloping terrain (locations
close to slopes, ridges, hilltops, and gullies are more
exposed to faster fire spread.)

Trees should not overhang buildings, fire pump
houses, tanks or open reservoirs.

Keep grass short and lawns mowed on site.
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Figure 1: Schematic model for predicting fire spread in wildland fuels. A) No-wind fire. Without wind, fires depend on the availability of fuel
and its physical and chemical properties. B) Wind-driven fire. Flames are guided by winds to unburnt fuel and spread much faster. C) Upslope fire.
Fires move faster uphill as fire loads are already “prepared” by heat. After Rothermal, 1972.



¢ Plant vegetation on site which does not ignite and Preparation — Before the Wll.dflre
burn quickly (e.g., plants with higher water and/

or salt content and low amounts of volatile oils).

s ) . ) ¢ Regularly check whether an increased wildfire danger
¢ Installation of exterior sprinkler protection can be

has been declared for your region.

helpful.
* Implement an emergency response plan to ensure
Area / Site mitigation measures: clear responsibilities and procedures in case of an
Create a defensible space by using a zone concept. emergency.

Buffer zones between buildings and areas prone to
wildfires reduce the fire load and facilitate firefighting
efforts and evacuations in an emergency. The
following recommendations for setting up the
various zones summarises information from various
sources such as FEMA (U.S. Federal Emergency

e Setup an emergency team to coordinate cooperation
between your company, local emergency services,
local fire brigade and wildland fire brigade in the
event of an incident and ensure that the emergency
team is available 24/7.

Management Agency) or IBHS (U.S. Insurance Institute * In case of an unclear situation:

for Business & Home Safety, Fig. 2). Nevertheless, these — observe the situation and inform your employees
suggested measures should serve as recommendations and colleagues that a dangerous situation could
rather than as individual guidelines, as local conditions arise.

vary, e.g., slopes and their inclination, can lead to greater - contact local authorities to assess the situation
distances than the minimum distances stated in Fig. 2. or read their publications. National authorities

often provide information, such as the National
Interagency Coordination Center, which provides
monthly and seasonal maps and updates on fire
danger in the US.
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Figure 2: Buffer zones on premises. Buffer zones help to mitigate the wildfire risk and possible impact on buildings. Plants and vegetation
should be chosen wisely to reduce fire loads and to make propagation of fires towards buildings more difficult. (HDI Global SE)

concrete
path

plants
under trees

=t 1]

Detailed description of zones: ¢ no (parking of) vehicles or machines
¢ avoid large growing plants over 3 m — plants
Buffer zone 1 = 0 to min. 1.5 m (0 to min. 5 feet) from should never grow higher than their distance
the outside wall of buildings: from buildings
¢ avoid any planting ¢ place plantsin small groups and keep sufficient
e create non-combustible paths (made of stone, brick, space between the plant groups - the distance
or concrete) surrounding the building should be at least equal to the height of the
e fences-if any —should be made of metal plants, preferably one and a half times the height
e do not store any goods or combustible materials in e prevent the plants from drying out by watering
this zone regularly and abundantly in addition to remo-
¢ no (parking of) vehicles or machines ving dead plant material on a regular base
¢ provide irrigation systems or connection options
e if planting is mandatory / unavoidable: prevent Buffer zone 3 =9 to 30 m (30 to 100 feet)
plants from drying out by watering regularly and from the outer wall of the buildings:
abundantly in addition to removing dead plant ma- o keep a (horizontal) distance of at least 3 m
terial on a regular base between tree tops
¢ do not place plants close to building openings (win- ¢ relocate/remove shrubs or bushes located under
dows, doors, ventilation shafts, etc.) or near trees
¢ avoid plants and trees in this area from drying
Buffer zone 2 = 1.5 to 9 m (5 to 30 feet) out and remove dry plant material
from the outside wall of buildings: ® generous spacing between plants should prevent
¢ do not store any goods or combustible materials in fire from spreading from one plant to another

this zone



e Prepare for the worst-case scenario: familiarise
yourself with procedures for decommissioning
and evacuation, including backing up data and
transporting (outside) stored materials to another
location.

¢ Create a pre-incident checklist that includes
information about your facility, such as the building
floor plan, a description of occupancies, fire alarms
and fire protection systems. This may reveal weak
points, which should be fixed as soon as possible.

¢ Maintain entrances and access routes to the site
and ensure they are clearly marked (and free of
fire loads).

¢ Provide and clearly mark water sources, including
hydrants, water tanks, wells, and ponds.

e Establish the above-mentioned buffer zones and
regularly (at least once per quarter) ensure that they
comply with the above-mentioned requirements.

¢ Make neighbouring property owners aware of
potential fire loads and recommend the establishment
of the above-mentioned buffer zones.

¢ Ensure good accessibility to fire-fighting equipment
and fire extinguishers.

e Provide emergency power supply to run pumps
(extinguishing water)

¢ Maintain firefighting equipment and provide
training on its use at least once a year.

¢ Inform the responsible fire brigade if production or
processing steps are carried out in your company
that are associated with an increased fire risk or
are particularly vulnerable. This also includes the
storage and handling of large quantities of 2
flammable or combustible materials.

Response — Immediately before
the Wildfire

¢ Ensure that entrances to your facility are large
enough to accommodate emergency vehicles.

¢ Provide and clearly mark water sources, including
hydrants, water storage tanks, wells, and ponds.

¢ Smoke may affect your site far earlier than flames —
check local/global news for health warnings about
smoke and keep windows and doors closed and stop
air conditioning in case it is not able to runin re-
circulate mode.

e Evacuate, if you cannot rule out a hazard to your
staff. (If possible, the emergency response team
should remain on site).

¢ Provide non-combustible covers for heating,
ventilation, and air conditioning (HVAC) systems to
prevent soot and smoke from entering the building.

HDI Risk Consulting
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www.hdi.global

Recovery — After the Wildfire

¢ Do not enter the premises and buildings until official
access prohibitions have been lifted and you have
made sure that it is possible to enter without danger
to life.

e Check the roof and outside areas as well as attics and
interior rooms for sparks, embers, or smouldering fires.
Also note that ash on roofs can endanger their stability.

e Stay away from damaged or fallen power lines,
poles, and wires.

e Check all HVAC systems, clean surfaces and replace
filters before resuming operations after a fire.

e Ash may still be hot or may be hiding in ash pits.
When starting clean-up operations, make sure all
workers wear protective equipment (e.g., masks,
leather gloves) and follow public health instructions.
If possible, water ash-covered debris to prevent ash
particles from being stirred up.

¢ Do notdrink water that you think may be
contaminated by ashes.

HDI's risk experts support clients in identifying the
specific exposure of their sites and facilities and in
developing measures to minimise the loss potential
from natural disasters. Doing so, they use HDI's ARGOS
tool and other available information. For further
questions or additional information, please contact the
experts of the HRC NatCat team:
HRC-Natural-Hazards@hdi.global

About HDI Risk Consulting

HDI Risk Consulting (HRC) supports companies in
identifying and assessing operational risks and avoiding
them through proactive, qualified risk engineering.

With around 240 engineers and specialists from various
disciplines, HRC is active worldwide.

As “Partner in Transformation”, we offer our clients
in-depth and wide-ranging expertise in areas such as
increasing risks from natural hazards, new technologies
and other business interruptions.

We support them in taking appropriate measures to
further strengthen their operational resilience and
successfully implement the transformation process.

HDI Risk Consulting GmbH is a wholly owned subsidiary
of HDI Global SE.

Although we made every effort possible to ensure the accuracy of the information provided,
no liability can be assumed for the currentness, correctness and completeness of the information.
We neither intend, nor assume any obligation, to update or revise these statements in light of
developments which differ from those anticipated.
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