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1 Introduction 

NSW Coastline Management Manual

NSW Coastal Planning Guideline – Adapting to Sea Level Rise

2 The impact of sea level rise in coastal areas 

Figure 2.1. Erosion at Belongil Spit, Byron Bay  
(2 June 2009). 



3 Coastal hazard assessment 

Coastline Management Manual

et al

NSW Sea Level Rise Policy Statement

Figure 3.1. Erosion at Old Bar, Taree (7 July 2008).



Flood Risk Management Guide – Incorporating sea 
level rise benchmarks in flood risk assessments

Figure 3.2. Idealised schematic of a dune profile depicting the immediate hazard area and 
associated zone of reduced foundation capacity (after Nielsen et al 1992). 

Figure 3.3. Idealised schematic of a dune profile depicting the high hazard area, 2050 coastal 
hazard area and 2100 coastal hazard area.  



4 Application of sea level rise planning benchmarks 

4.1 Sea level rise benchmarks 

4.2 Design still-water levels 

Figure 4.1. Erosion at North Entrance, Wyong Shire 
(12 June 2009). 
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Where tidal conditions less than the oceanic range prevail (e.g. inside constrained estuarine 
environments), Table 4.1 does not apply and locally derived design still water levels would be 
determined on a site-specific basis, taking into consideration the sea level rise benchmarks 
for oceanic conditions. 

Table 4.1. Design ocean still water levels at Fort Denison for 2010 and predicted levels for 2050 
and 2100 incorporating projected sea level rise.

Average Recurrence 
Interval (years) 

2010 design still 
water levels 

(1)

(metres AHD) 

2050 design still 
water levels 

(2)

(metres AHD) 

2100 design still 
water levels 

(2)

(metres AHD) 

0.02 0.97 1.31 1.81 

0.05 1.05 1.39 1.89 

0.1 1.00 1.44 1.94 

1 1.24 1.58 2.08 

10 1.35 1.69 2.19 

50 1.41 1.75 2.25 

100 1.44 1.78 2.28 

Notes: The design still water levels are only relevant where full ocean tide conditions prevail. (1.) Design still-
water levels for 2010 were derived from extreme value analysis of Fort Denison tide gauge data from June 1914 
to December 2009 (after Watson and Lord, 2008). There are negligible tidal friction losses between the ocean and 
Fort Denison within Sydney Harbour; therefore, Fort Denison data provides an indicative representation of 
oceanic still-water levels. The design still-water levels inherently incorporate allowance for all components of 
elevated ocean water levels experienced over this timeframe (including tides, meteorological influences and other 
water level anomalies); however, they exclude wave setup and wave runup influences. (2.) Design still-water 
levels for 2050 and 2100 incorporate planning benchmark allowances for sea level rise with a reduction of 60 
millimetres to accommodate the estimated amount of global average sea level rise that has occurred between 
1990 and present. From satellite altimetry, this is estimated to be 3 millimetres/year (CSIRO, 2009). These design 
levels are indicative and provided for guidance only. 

4.3 Recession of unconsolidated shorelines 

It is widely acknowledged that the 
projected sea level rise will result in 
recession of unconsolidated (sandy) 
shorelines (Figures 4.1 and 4.2). The 
simple two-dimensional model, 
known as the ‘Bruun Rule’ (Bruun 
1962, 1988), can be used as a 
coarse first-order approximation for 
determining sea level rise induced 
recession for planning purposes 
along the open coast. Using the 
Bruun Rule, recession due to sea 
level rise can be estimated simply as 
the product of the sea level rise (over 
the planning timeframe of interest) 
multiplied by the inverse of the active 

profile slope (see ‘X’ in Figure 4.3). 

It should, however, be clearly 
understood that there are limitations with the Bruun Rule for use throughout the coastal zone 
in determining foreshore recession due to sea level rise (Ranasinghe et al 2007). Improved 
three-dimensional modelling methodologies for estimating the shoreline response to sea 

Figure 4.2. Coastal erosion at Collaroy/Narabeen 
beach (June 2007). 



‘Bruun Rule’,

‘Bruun Rule’

‘Bruun Rule’

Figure 4.3. This diagram represents as idealised schematic of the active profile for 
consideration in ‘Bruun Rule’ applications. 
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6 Glossary 

active profile slope 

Australian Height Datum 

oceanic inundation 

shoreline recession 

storm surge 

still water levels 

tidal inundation 

wave runup 

wave setup 

zone of reduced foundation 
capacity 

et al


