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The scale of the problem 
•  6 million people live within two kilometres  of the 

beach in Australia.   

• Residential buildings valued at approximately $63 
billion at risk of inundation from a 1.1 metre sea level 
rise.  

• A “considerable body of evidence that points toward 
a sea level rise of 0.5 – 1.0 m by 2100” and  “sea level 
rise… towards 1.5 m cannot be ruled out” (Steffen, 
2009).    

 

 



Policy Responses 
• Protect:  construction of sea walls, beach sand 

replenishment or improved drainage to protect 
existing developments from damage  by tidal 
encroachment;  

• Accommodate:  raise buildings on stilts, or 
redesign lower floors to allow flooding to take 
place without significant damage;  

• Retreat: abandon settlements and move 
development inland in the face of rising sea 
levels.    

• Do nothing. 
 



Byron Bay 

Professor Ralf Buckley (Belongil landowner): We don’t’ have the option to 
take the whole of Sydney and move it inland a few feet every year. It’s not 
going to happen. So it shouldn’t happen at Belongil either. 
 

….it’s just un-Australian. I just can’t 
understand why they’d be going off to 
courts getting injunctions and – to stop 
them protecting their property…. Ed 
Ahern (President, local chamber of 
commerce) 

‘Owners of properties at Belongil Beach in Byron Bay have launched a $100 
million lawsuit against the Council for damage they claim has been caused to 
their properties by the Council’s own beach protection system’. Sydney 
Morning Herald, Jan 11th 2011 
 



South Australian  coastline: study area   



Purpose of decision mapping 

• Develop a graphical presentation; 
• Resolve decision  complexity;   
• Identify  individual elements  , define the scope and limits; 
• Identify structure and functional relationships;   
• Identify subsidiary decision points in the sequence;   
• Identify external inputs into the decision framework;   
• Construct an action framework;     
• Identify elements or variables   subject to uncertainty; 
• Identify points  where subjective judgement is material;   
• Identify  stakeholders - including community, political, 

governmental, business or community - most influenced by 
or most contributing to the decision. 
 



The following six step process provides a logical framework in which assess options to deal with 
assets at risk from rising sea levels or coastal erosion.  The process will assist you to collect the 
necessary data and to identify key issues that need to be considered in order to make an 

informed decision.  

1 
• Adopt sea level rise scenario. 

2 
• Analyse existing coastal protection works. 

3 • Identify ownership of assets at risk.  

4 
• Determine council liability. 

5 
• Determine monetary value of assets at risk. 

 

6 
  

• Analyse possible actions 
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Process Overview 

Click on the titles to start the process Click on these for a brief overview 



 

Look up sea level rise 
planning benchmark 
from relevant policy 

documents for selected 
scenario

Modify by local rates of 
rise at closest gauge for 

selected scenario(s)

Choose the type 
of  hazard

Erosion
Flooding/ 

Inundation

To step 2

Step 1:  
Analyse climate impact

Generate local projected 
sea level rise curve

Source baseline 
(1990) flood height 

ARI for location (add 
storm surge and 

wave set up where 
available)

Add projected SLR 
for selected SRES 

scenario

Generate SLR  ARI curve 
for selected SRES 

scenario

Obtain local coastal 
geomorph from 

OzCoasts

Identify any 
previous erosion 
studies or aerial 

photographs

Prepare or source flood 
inundation maps for 
selected years. Eg. 

30,50,100 yrs. 

Prepare or source 
erosion map 

To step 2

Take into account 
local projected sea 

level rise

Choose SRES scenario 
(A1Fl, B1,High End) 

and year (2030, 2050, 
2070, 2100)

Output from Step 1: 
Maps for flood or 

erosion.

Decision Map

Coastal Adaptation 
Decision Pathways

Identify location
and baseline data

SLR

Consider

Modify SLR projection 

by local factors and 

defined baseline

2.3. Describe historical 
baseline performance of 
protection structures and 

strategies

Step 2: Analyse existing 
protection structures and 

strategies

2.1. Conduct desktop 
review of the history of 
the existing protection 
works and strategies

Review any approvals, 
conditions and 

reports relating to the 
existing coastal 

protection structures

Review any 
approvals, conditions 
and reports relating 

to  the initial 
development.

Review any reports or 
scientific studies from 

other government 
bodies or private 

consultants relating to 
the existing coastal 

protection structures

Report findings from 
Step 2, processes 1-4

Review condition of 
protection works and 

strategies.

Review performance 
of protection works 

under events

Identify any previous 
claims or legal action 

relating to existing 
protection works

2.2. Describe any 
responsibilities the 

Council has in relation to 
maintenance of the 

existing protection works   

To step 3

2.4. Taking into account the 
findings from Step 1, describe 

the protection deficit  
between existing and 
required protection

Output from Step 2:
Report of findings 

from 2.1-2.4

History Performance

Identify existing coastal 
protection structures 

and strategies 



To Step 5

Is legal exposure 
likely?

Is legal exposure 
likely?

yes

Is political 
exposure likely?

no

yes

yes

no

yes

Is legal exposure 
likely?

yes

4. Determine Council Liability 

PRIVATE
List of private assets at 

risk of inundation or 
erosion

No further 
action

no

No further 
action

no

No further 
action

List of private assets at 
risk of inundation or 
erosion for which the 

Council is likely to 
accept liability

List of state/federal 
assets for which the 
Council is likely to 

accept  liability

List of Council assets or 
assets under its control 
for which the Council is 
likely to accept  liability

To Step 5 To Step 5

STATE/FEDERAL ASSETS
List of state/federal 

assets at risk of 
inundation or erosion

COUNCIL ASSETS
List of Council assets 
(and/or assets under 
Council control under 

Section 192/196 of 
LGA)

Is political 
exposure likely?

no

yes

yes

nono

Is political 
exposure likely?

no

yes

yes

no

Outputs from Step 4:  A list of assets for which Council is 
likely to accept liability. This may be supported by a 

range of other outputs, including legal opinions, results 
from consultation with public, directives from council 

leadership.

Refer to Council 
leadership for 

decision

Refer to Council 
leadership for 

decision

Refer to Council 
leadership for 

decision

Check point: There may be two conclusions drawn at Step 4 that may bring the process to a close. The first may be 

that the council liability may be minimal and the cost of any action is not justified. Conversely, the liability of the 

council may be deemed to be major but the cost of action is out of reach. In either case, the Council has a duty of 

care to warn its constituents. These warnings may be generic warnings about the impacts of climate change, 

specific warnings targeted to locations under threat, or the institution of emergency action procedures.

Outputs from Step 4: A list of assets for which Council is 

likely to accept liability. This may be supported by a range 

of other outputs, including legal opinions, results from 

consultation with public, directives from council 

leadership.

3.1 List and describe 
assets at risk

3.2 Determine ownership 
of listed assets 

List addresses/ title 
descriptors, site specific 
details, depth of flood, 

and infrastructure 
assets at risk

PRIVATE ASSETS
List of private assets at 

risk of inundation or 
erosion

Step 3: Establish profile of 
assets at risk

STATE/FEDERAL ASSETS
List of state/federal 

assets at risk of 
inundation or erosion

COUNCIL ASSETS
List of Council assets 
(and/or assets under 
Council control under 

Section 192/196 of 
LGA)

Output from Step 3: List of assets that 
includes location descriptors, ownership, 

and where appropriate, site specific 
details such as building type.

Use flood map from 
Step 1 and a map 
showing assets to 

identify those at risk

 Establish site specific 
details such as 

building type and 
floor height above 

ground level

Use erosion map 
from Step 1 and a 

map showing assets 
to identify those at 

risk

 Establish site specific 
details such as 
building type.

Using flood map from 
Step 1 assign a flood 
depth for each asset 
(or in larger projects 
groups of assets) at 

risk

Flood Erosion



Step 1: Climate impact analysis 

1:100 year ARI flood event (2.6 m AHD) including wave setup and run up of 0.1 m and sea level rise of 0.2, 
0.4, 0.6, 0.8 and 1.0 m above 1990 levels   (Source: SA Coast Protection Board, DENR).  

 



Step 2: Protection Structures and 
Strategies 



 Step 3: Establish assets at risk 



 



Step 4: Determine Council Liability 

•   Subdivision was granted consent by Council contrary to the advice of the 
     Coast Protection Branch and the State Planning Agency . 
•   The proposal was contrary to the objectives of the development plan then in force 
     and  seen as unsuitable  residential development as a result of risk 
     of inundation from the sea.  



Step 5: Estimate value of assets at risk 

• Roads and other infrastructure to the value of 
$1.6 million  
 
 
 
 

• If Council is considered liable for private property 
damage then  asset damage for which the Council 
has responsibility could amount to $4.5 million 
for a single maximum ARI flood event with 1 m 
sea level rise. 
 

Capital 

value 

Building 

value 1.0 m SLR 0.8 m SLR 0.6 m SLR 0.4 m SLR 0.2 m SLR 

$15,709,000 $8,807,000 $4,386,300 $3,325,750 $2,282,750 $1,401,150 $764,400 

 



Thompson 2.8m 

 



Thompson 3.0m 



Thompson 3.7m 



Step 6:Actions analysis 

• Do Nothing is the most expensive option 
(mean of $28 million).  

• Retreat ($15.3 million) or  

• Accommodate ($1 million). 



Parham –adaptation options  

5. Raising existing floor levels (rather than 
raising protection works). 

 

 

 
Total dwellings : 143 



What have we learned? 

• Fine accuracy and local information is vital 

• Local community involvement 

• Time scales 

• Managed retreat is not simple 

• Adapt and increase land owner responsibility 
for action 

• Its not just about $$$$ 

• But ignoring the problem will prove costly! 

 



4th July  2007 



26 September 2013 



What have we learned? 

• Fine accuracy and local information is vital 

• Local community involvement 

• Time scales 

• Managed retreat is not simple 

• Adapt and increase land owner responsibility 
for action 

• Its not just about $$$$ 

• Translation to major cities??? 

 


