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“Mapping and Responding to Coastal Inundation”  

 

Given that it is impossible to stop climate change impacts and resultant sea level increases 

and more intense significant storm events; Local, State and Federal authorities are faced with 

the need to consider key areas at immediate to medium threat. This information needs to 

then be applied to planning mechanisms and management strategies to cope with future 

impacts of increased coastal inundation and erosion directly impacting existing, 

redeveloped and new development within their coastal landscape areas.  

 

This project maps areas of risk, utilising sophisticated modeling together with Councils own 

information sources (e.g. LiDAR technology) to determine risk and develop consistent model 

planning and management responses in consultation with relevant state government 

agencies and the broader community. 

This project has been made possible with joint funding by the  

Australian and NSW Governments under the Natural Disaster Mitigation program.    

 

Project Objectives  

 

 Enhance the capacity and knowledge of local governments and other decision 

makers in the region to prepare for and adapt to climate change (specifically 

focusing on sea level rise and extreme water levels, eg storm surges), 

 Develop an approach to climate change assessment and adaptation with a 

particular focus on relevant planning provisions in identified immediate and future 

coastal inundation (flood) zones and potential beach erosion escarpments,  

 Develop and distribute associated community risk disclosure information and 

corresponding community and stakeholder education programs to better inform 

communities of the degree of risk(s).  

 

Project Stages  

 

Stage One: Effect of Climate Change on Sea level Rise and Extreme Sea Levels - A set of high 

resolution hydrodynamic model simulations have been produced in order to obtain current 

climate, as well as storm tide return level estimates and sea level rise considerations. 



 

 

 

Stage Two: Development of planning guidance to integrate sea level rise and extreme sea 

level events into relevant planning strategies of the SCCG: 

 

 Assess existing planning strategies (Australia and Internationally) 1 

 Identify gaps in information, knowledge, capacity or external barriers  

 Develop model provisions, actions and implementation strategies  

 

1 The SCCG engaged the Environmental Defender’s Office NSW (EDO) to conduct a 

comparative assessment of: 

 

1. Australian State and Territory planning and coastal legislation and policies that address 

sea level rise, coastal erosion, coastal inundation and storm surge; and 

2. regional and international jurisdictions. 

 

The results of this analysis are presented in the report prepared by the EDO, a copy of which 

can be downloaded by clicking on the following link: Audit of Sea Level Rise, Coastal Erosion 

and Inundation Legislation and Policy 

 

Stage Three: Develop and distribute community risk disclosure information and corresponding 

community and stakeholder education program:  

 

 Assess existing education strategies within Australia and Internationally for addressing 

and communicating sea level rise and flooding impacts.  

 Consultation with member councils and targeted community groups and individuals to 

identify gaps in information, knowledge and capacity as well as internal and external 

barriers for message transfers.  

 Utilising outcomes of stage 1 and 2 and incorporating the above to develop and 

deliver freely available educational tools that build the understanding and capacity of 

relevant stakeholders. 

http://www.sydneycoastalcouncils.com.au/sites/default/files/Audit%20of%20Sea%20Level%20Rise%20Coastal%20Erosion%20and%20Inundation%20Legislation%20and%20Policy.pdf
http://www.sydneycoastalcouncils.com.au/sites/default/files/Audit%20of%20Sea%20Level%20Rise%20Coastal%20Erosion%20and%20Inundation%20Legislation%20and%20Policy.pdf
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8.30 REGISTRATIONS OPEN 
 9.00 INTRODUCTION & WELCOME  

Mr Geoff Withycombe,  

Executive Officer SCCG 

Dr Matthew Inman 

Program Leader  

CSIRO – Urban Systems  

9.15 A LEGAL PERSPECTIVE 
Ms Kirston Gerathy 

Partner 

HWL Ebsworth Lawyers   

9.45 MODELLING AND MAPPING COASTAL INUNDATION (Stage1) 
Dr Felix Lipkin,  

Research Officer  

CSIRO- Marine and Atmospheric Research  

10.45 – 11.15 MORNING TEA 
11.15 AUDIT OF SEA LEVEL RISE, COASTAL EROSION AND INUNDATION LEGISLATION 

AND POLICY (Stage 2 – Preliminary) 
Ms Rachel Walmsley  

Policy & Law Reform Director 

NSW EDO  

11.40 INCORPORATING COASTAL INUNDATION AND SEA LEVEL RISE INTO LOCAL AND 

REGIONAL PLANNING RESPONSES (Stage 2) 
Dr Matt Inman 

Project Leader 

CSIRO- Sustainable Ecosystems  

12.05 SUPPORTING LOCAL GOVERNMENT TO COMMUNICATE COASTAL INUNDATION 

(Stage 3) 
Ms Anne Leitch  

Communications Advisor  

CSIRO - Climate Change Adaptation Flagship 

12.45 PANEL SESSION (Questions - Implementation)  

All Presenters  

1.25 CONCLUDING REMARKS  

Mr Geoff Withycombe, Executive Officer SCCG 

1.30 LUNCH / NETWORKING  

2.00 FORUM CLOSE  



 

 

PROGRAM 

A LEGAL PERSPECTIVE 

 

Ms Kirston Gerathy      

Partner | HWL Ebsworth Lawyers  

 

Expertise: Climate Change and Sustainability, Government, Planning and Environment 

Kirston Gerathy is a specialist Planning and Environment lawyer with a particular emphasis on 

the strategic, regulatory and environmental aspects of development and infrastructure 

projects. Kirston is highly skilled at working with multi-disciplinary teams to ensure project 

outcomes are achieved. 

 

Kirston is recognised for her successful approach to the conduct of environmental litigation, 

and has been involved in a number of significant and seminal cases in both the Land & 

Environment Court and the Court of Appeal concerning land use development. Kirston has 

particular experience advising clients in relation to heritage conservation and the regulatory 

and compliance regimes relating to pollution of the environment. She regularly advises in 

relation to large-scale infrastructure augmentation including sewage treatment plants, water 

reclamation and supply and stormwater utilities.  

 

Kirston has a special interest in managing ecological sustainability and biodiversity 

conservation issues including preservation of wetlands, native vegetation and threatened 

species. 

 

Frequently retained in relation to release and renewal projects, Kirston has in depth 

experience in assisting clients to achieve strategic planning goals through the preparation of 

s94 contributions plans, local environmental plans, development control plans, voluntary 

planning agreements and management guidelines to facilitate sustainable development in 

conjunction with essential infrastructure, roadworks and public domain improvements.

http://www.hwlebsworth.com.au/expertise/climate-change-and-sustainability/87-climate-change-a-sustainability.html
http://www.hwlebsworth.com.au/expertise/government.html
http://www.hwlebsworth.com.au/expertise/planning-and-environment.html


 

 

 

MODELLING AND MAPPING COASTAL INUNDATION 

 

Dr Felix Lipkin 

Research Officer I CSIRO 

 

Felix is a spatial scientist with CSIRO's Urban Systems Program and his key areas of research 

involve the development and use of 3D physical models of the built and natural 

environments to model energy demand, impact from natural hazards and urban 

sustainability.   

 

For this project, Felix worked with Kathy McInnes and led the inundation mapping component 

of Stage One = 'Effect of Climate Change on Sea Level Rise and Extreme Sea Levels' 
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Mapping and Responding to Coastal Inundation 
Data Sources, Modelling and Mapping

04 October 2012

Content

• The Team
• Introduction
• Data Sources
• Interpolation

CSIRO.

• Mapping onto High Resolution Topography
• Uncertainty in LiDAR Data

• What data you have!

The Team

• Dr. Matthew Inman – Project Leader

Effect of Climate Change on Sea-Level Rise and Extreme Sea 
Levels – (Stage 1 Team)

• Dr Kathleen McInnes – Technical Lead/Surge and Tide g
Modeling

• Felix Lipkin – GIS Mapping and Data Analyst

• Julian O’Grady – Wave Modeling

CSIRO.

Stage 1

• Key Activities
1. Extreme event identification and analysis: 
Extreme sea level events are identified from episodes of elevated 

sea levels in tide gauge records.
2. Numerical Modeling of Stormtide:
Detailed modeling of selected events. Modeling of tide, 

meteorological and wave forcingmeteorological and wave forcing.

3. Numerical Modeling of 1 in 100 year storm:
A plausible storm will be constructed that is based on historical storm 

data to produce a sea-level consistent with a 1-100 year event. 
4. Inundation Analysis: 
Spatial Analysis of Inundation will be developed for input GIS 

software.

CSIRO.

Bathymetric and Topographic Grid
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CSIRO.

1.3 3.2 3.2 1.2 2.3

-1.1 -2.2 -2.1 -3.2 -2.3

-1.5 -1.2 -2.2 -2.3 -2.3

-2.4 -2.1 -2.1 -2.1 -2.5

-2.1 -1.2 -2.3 -2.4 -2.6

-1.3 -3.2 -3.2 -1.2 -2.3

Bathymetry

Each Grid

10m

10m

CSIRO.
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LiDAR (LIght Detection And Ranging)

CSIRO.

Sonar(SOund Navigation And Ranging)

CSIRO.

Data Sources

CSIRO.

And for all remaining areas...

Australian Bathymetry and Topographic Grid
• Sourced from Geosciences Australia
• Derived in 2009 and of a 250m resolution
• Used for deep Ocean Bathymetry

CSIRO.

Topography LiDAR

Hornsby City Council
Sourced from Hornsby City Council

2m GRID and derived in 2008

CSIRO.

New South Wales Coast, Sydney 2007, 
Sydney 2008, ALS Sydney 

Hydrologically enforced dataset. 
Collected by AAM Hatch

Developed by SKM

Sydney Harbour

• Sydney Ports Corporation Multi-beam data - 0.5m Resolution and Collected in 2010.
• Data is re-sampled to 5 m using aggregation of maximum values.
• Values are multiplied by -1 so the depths are represented by negative numbers. (Fort 

Denison =  0)
• A Low Pass filter is applied twice in order to seamlessly integrate with surrounding GA 

Bathymetric Dataset.

CSIRO.
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Sydney Northern Beach Surveys

Acquiring near shore bathymetry involved liaising with the NSW Public 
Works. They provided an extract from their SASIS (Surveying and Spatial 
Information Services) of all hydrological surveys conducted over the case 
study area. Data was provided as PDF’s maps and the Office of 
Environment and Heritage were able to provide the digitized contour lines.

CSIRO.

Sydney Northern Beach Surveys
Sample

CSIRO.

Hydro-Dynamic Modeling Extents

CSIRO.

Interpolation

For areas of low resolution data the ANUDEM thin spline 
interpolation Method was used and the 
high resolution datasets, mosaicked onto the interpolated 
low-resolution grid with a 600m overlap using a GIS function that 
performs weighted averaging on a cell by-cell basis according to the 
proximity to the edges of the overlap area

-It is a multi-resolution approach

CSIRO.

It is a multi resolution approach
-It is designed to work intelligently with contour inputs
- A derivative of an established approach (Gesch and
Wilson (2002))

A Seamless Topographic/Bathymetric 
Grid for Wave Modelling

CSIRO.

Selection of recent events for modelling

• Data sources
• Fort Denison tide gauge data
• Sydney Wave Rider Buoy (33º 46’ 54" S, 151º 25’ 29" E)
Available wave parameters: 

Significant wave height (Hs), 

CSIRO.

Peak wave period (Tp1) 
Wave direction (Wd)

• Events ranked by:
• Total Sea Level
• Significant Wave Height  
• Residual Sea Level
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Sources of Atmospheric data

• CSFR winds and mean sea level pressure data 
• Spatial Resolution: 0.313x0.312 degree
• Temporal Resolution: hourly.  
• Availability:  1979-2010

• NCEP winds and mean sea level pressure data 

CSIRO.

• Spatial Resolution 1.875x1.9 degrees 
• Temporal Resolution 6-hourly.  
• Availability  1948-2010

• Coastal meteorological sites 
• Sydney Airport  
• Williamtown
• Newcastle

Modeled Water Levels

CSIRO.

Modelled sea levels from the 1-in-1 year event Modelled sea levels from the 1-in-100 year event + 90cm 
Sea Level Rise

Mapping onto High Resolution Topography

CSIRO.

The 1-in-100 year storm and 90 cm sea-level rise water level data overlaid on top of aerial
photography red line marks out PSMA delineated shoreline boundary and yellow points are terrestrial
LiDAR below 4m. Water Heights are assigned to the shoreline by querying the closest 20m cell for a
water level per design storm.

Mapping to High Resolution Topography

CSIRO.

Uncertainty in LiDAR Data

To portray the uncertainty in potential inundation levels calculated from elevation data, the
absolute vertical accuracy of the data must be known at a 95% confidence (Gesch 2009.)
L.E. at 95% confidence = 1.96 * RMSE = 1.96 * 0.15cm
0.30m

*Two layers have been provided extracted per event: an inundation layer and an inundation including the maximum vertical.

CSIRO.

What Has Been Provided

File name conventions

An A2 Size Map Per Council (.PDF)

1yr.shp - 1 in 1 year event.
1yrLU.shp - 1 in 1 year event with 30cm LiDAR Uncertainty. 
1yr40.shp - 1 in 1 year event with 40 cm Sea Level Rise.
1yr40LU.shp- 1 in 1 year event with 40cm Sea Level Rise and 30cm LiDAR Uncertainty.

CSIRO.

y p y y
1yr90.shp - 1 in 1 year event with 90cm Sea Level Rise.
1yr90LU.shp- 1 in 1 year event. with 90cm Sea Level Rise and 30cm LiDAR Uncertainty.

100yr.shp - 1 in 100 year event . 
100yrLU.shp- 1 in 100 year event with 30cm LiDAR Uncertainty.
100yr40.shp- 1 in 100 year event with 40 cm Sea Level Rise.
100yr40LU.shp- 1 in 100 year event with 40cm Sea Level Rise and 30cm LiDAR Uncertainty.
100yr90.shp- 1 in 100 year event with 90cm Sea Level Rise.
100yr90LU.shp- 1 in 100 year event with 90cm Sea Level Rise and 30cm LiDAR Uncertainty.


