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I Authority

Guideline
Disaster Management Act 2003

Mitigating the adverse impacts of cyclones

Evacuation and shelter

The act requires Local Governments to prepare
disaster management plans and to include in the

plan matters stated in disaster management
guidelines.
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Ll Purpose

Reduce the impacts of
tropical cyclones on
Queensland communities.




0L Scope

Defines a process to reduce community
vulnerability to cyclones by:

* Analysing risks

e Quantifying risks

 |dentifying and prioritising strategies to
reduce community risk
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I Risk study

e Communicate and consult
o Establish the context

o ldentify risks

* Analyse risks

e Evaluate risks

e Treat risks — mitigate

» Monitor-and review
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Ll ldentify risks

Study Goal:

|dentify risks to the community, in evacuating
prior to, and sheltering during, a tropical cyclone.

The risks exam!
e Storm tide inundation
 Abllity to evacuate

o \Wind resistance of housing

/-« Ability to shelter
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LIl Analyse risks - Storm tide inundation

Study Goal:

ldentify areas at risk of storm tide inundation.
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Storm surge at Kurumba during cyclone Harvey — April 2005
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IEl Storm tide inundation

sep1: StOrm tide events

e Determine the storm tide events and
iInundation areas consistent with the

National DIOrm I |ue IVIdppIﬂg Moael
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15l Example Storm tide inundation

Event Levels

7 4.5m AHD
6

4m AHD
: iim AHD
3 l"lmhl ID
1 HAT

Storm tide events
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IEl Storm tide inundation

sep2. LIKelihood of inundation

e Estimate the storm tide level for events
which have a chance of occurring or
being exceeded In any year of:
1/50, 1/100, 1/500, 1/1,000,
1/5 000 and 1/10,000 s
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Storm tide inundation

sep3 LIKelihood of evacuation
and shelter

X P *
Tropical cyclone Ingrid — I\/I_arg)ff?p&#“ 1

p =

IDRC Davos 2008 %"



IEl Storm tide inundation

Forecast uncertainty at time of evacuation —
Location of landfall
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IEl Storm tide inundation

Forecast uncertainty at time of evacuation —

| Time of landfall
Storm tide

Bureau of
Meteorology storm
tide forecast is the

Extreme
Winds

Ocean Waves

S0 ‘yorst case’ of
landfall occurring
on the high tide
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Currents

AHD

Storm Tide = Astronomical Tide + Surge + Wave Setup Astronomical Tide Range
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15l Example Storm tide inundation

Event KES Probability
/ 4.5m AHD 1/1,000
6 4m AHD 1/350
> 3.5m AHD 1/120
4 3m AHD 1/45
3 2.5m AHD 1/15

i ,,—d._ == i [ 1 HAT ¢1/15

Likelihood of storm tide evacuation and shelter
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IEl Storm tide inundation

-+ Map the storm tide evacuatlon zones for
~ . each of the six storm tide events
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IEl Storm tide inundation

Storm tide event inundation areas
— Evacuation zones

Frontal area evacuation level is
higher to allow for effects of

Inland Area Frontal Area
Evacuate zones 1 to 4 Evacuate zones 1t0 6

Predicted Storm Tide Height
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15l Example Storm tide inundation

Event 3 - Evacuation zone
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Li Analyse risks - Ability to evacuate

Study Goal:
|dentify the number of people, reliable routes and
time to move from evacuation zones to shelter.
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Jnl Ability to evacuate

seps: EvVacuation population

e Estimate the population in the
evacuation zone for each of the
storm tide events.
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Jnl Ability to evacuate

seps; Deslignated evacuation routes

 |dentify evacuation routes and modes of
travel for all areas to be evacuated.

 Map the designated evacuation routes.
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Ability to evacuate

sep7. ROUTE capacity

 Determine the capacity of, and travel
time along, the evacuation routes.
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Jnl Ability to evacuate

seps: ROUte vulnerability

e Quantify the vulnerability to hazards

which may block the evacuation route.
- _
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Jnl Ability to evacuate

sepo: EVAcuation timelines

e Determine the evacuation timelines
for each storm tide evacuation event
and present the timelines graphically.
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Example

Ability to evacuate

Evacuation Timeline (hrs)

Voluntary evacuation

g o U @ @
= = £ = =
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Preliminary Warning

24 hrs

i Warning

iminary

Prel|

18 hrs

Storm Tide Warning

12 hrs Estimates height

11 hrs

Storm Tide Warning

Mandatory evacuation

Authorisation Implementation

9hrs Revises estimate
6 hrs Revises estimate
3hrs Revises estimate

Storm Tide Warning
Storm Tide Warnin

8hrs
2hrs

o|5hrs

1hr

Route

Evacuation

Condition | Route

100 km/hr Winds

Evacuation
Population

Storm
Tide
Event

Suburb

W T T s j Hormal
DEgW T T T T 5 | Disrupted Beach Rd/ Jetty 500 Coconut
Rd Beach
pwlt 1 10871 T 1071 1T TQT 1 5 |Flooded
D W T 5 fj Hormal Beach Rd/ Jetty 10 Coconut
D W T T T T 3 Disrupted Rd s 1
Normal Seaview Drf Wil o
Disrupted Jetty Rd ! eaview
Hormal . Mountain
Disrupted el - View

legend: D — Decision Time; W — Warning Time; T— Withdrawal Time; 5 — Sheitering Time
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Analvyse risks - Wind resistance

Study Goal:

Identify housing complying with cyclone building
standards and the population evacuating from
housing above the storm tide evacuation zone.
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ol Wind resistance of housing

sepr0. Map complying housing

 Map suburbs and developments which
are built to CyCiOﬂe building standards.
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Wind resistance of housing

sepz: HOUSING VUlnerable to wind

o Estimate the population in structurally
vulnerable accommodation, such as
caravan and temporary buildings, and the
population housed in accommodation
WhICh does not comly with cyclone

IDRC Davos 2008




ol Wind resistance of housing

sep12 PoOpulation evacuating housing

e Estimate the number of people

.

housed above the storm tide

evacuation zone who may evacuate.

4.5m AHD Coconut Beach | Coconut Grove Seaview Mountain View
6 4m AHD na na na 20 20
5 3.5m AHD na na na 25 25
== 4 3m AHD na na 10 30 40
il na 15 20 30 65
na 25 20 25 70
1 HAT 90 30 15 20 155
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[l Analyse risks - Ability to shelter

Study Goal:
|dentify areas to shelter and estimate the
population seeking shelter.
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Jnl Ability to shelter

sep13. Shelter catchment

 Map the shelter catchment.

sep14: Shelter zone

 Map the shelter zone and suburbs or
developments constructed to cyclone building
standards.

S s::)15. Public cyclone shelter zone

 Map the public shelter zone and the location of
public cyclone shelters.
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Example

Ability to shelter

Legend:

Shelter storm tide level

Maximum hill slope

Q500 flood line

Q100 flood line

Public cyclone shelter zone

Constructed to current
building standards

Designated evacuation route

IDRC Davos 2008

L B i Zimy d ol
T e [Pl L
T e e
Y i S W] &

.e"-‘ -I-= "=====.==== H

i
: %f.
Tl =
13T

:I-II

|

nlim

R

= ===-= /

(_sit-Adad

P

%

/
\

:
|
4

i

\V_-'f’__l

1 km

| ; .,-'d:‘f -
- Evacuation zone, evacuation ro

L

1

utes and shelter zones

Mullins

Consulting



Jnl Ability to shelter

Step 16: Determine

Evacuation population

Evacuation = Storm tide +  Population evacuating
population evacuation population wind vulnerable housing

Step 17: Determine
Population leaving

The population evacuating to beyond the cyclone warning zone.

& Step 18: Determine

Population seeking shelter

Population seeking shelter = Evacuation population — Population leaving
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Jnl Ability to shelter

sep19:  Sheltering within the community

 Determine the population sheltering within

+hnA M inidys nA tha Aanan~ihvs AfF thAa
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community to prowde shelter
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Jnl Ability to shelter

sep20:  Public cyclone shelters

 Determine the population seeking
shelter, and the capacity to shelter, In
public cyclone shelters for each storm
tide evacuation event.

Public cyclone shelters
Event Levels Population seeking ~ _ Shelteringwithin  _ Population  Population
shelter the community seeking able to be

4 5 m AHD shelter sheltered
———=— . 4an AHD 2240 70 2170 il
am s 5 1 i 5 3.5m AHD 1910 170 1740 nil
4 3m AHD 1655 230 1425 nil
3 2.5m AHD 1395 270 1125 nil
e - PR
1 HAT 650 100 550 nil




L Evaluate risks

Study Goal:
Evaluate the risk to Queensland communities Iin

evacuation and shelter from severe tropical cyclones.

Standarised quantified statement for each risk
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IEl Evaluate risks

Storm tide inundation risk statement;

'For each storm tide event there is a specific probability that a certain
number of people will need to evacuate and seek shelter:’

Storm tide inundation

For each storm tide event there is a specific probability that a certain number of people will need to evacuate
and seek shelter.

Evacuation probability Number of people evacuating and sheltering

6 1in 350 2300
3 1in120 1950
4 1in4s 1660
3 linls 1360

ey | e—— _ 890

IS _: i More frequently than 1in 15
=TT 1 510

Mullins
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il Evaluate risks
Ability to evacuate risk statement:

‘There are events where people will not be able to evacuate to a shelter
zone in less than 6 hrs’

Event Route condition | Number of people evacuating Estimated evacuation time
Normal 2300 8 hrs
b Disrupted 2300 14 hrs
Flooded 800 19 hrs

I Mullins
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IEl Evaluate risks

Wind resistance of housing risk statement

Example:

700 people live in dwellings which do not comply with cyclone building
standards, this represents 70% of the population

Ability to shelter risk statement:

‘There are events where:
* more people are seeking shelter than are housed in dwelling
complying with cyclone building standards
« people who have evacuated and are seeking shelter will not be
___.able to shelter in complying buildings
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[l Treat risks - mitigation

Study Goal:

Identify schemes to reduce community vulnerability.

Preparedness

e Plan for the evacuation and shelter of
communities based upon current
Infrastructure

Infrastructure planning

-« |dentify Infrastructure solutions to
~— ——-—safeguard vulnerable communities
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H Conclusion

Mitigating the adverse impacts of cyclones

Evacuation and shelter

Provides local governments with detailed
guidance on a risk management study which
— evaluates community vulnerability
— Iinforms development planning,
_ disaster management planning and
= emergency response operations
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