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Abstract 
 

 
Rural floodplain management plans (FMPs) prepared under the NSW Water Act 1912 are 
used to assess approvals for flood control works (levees, channels and other earthworks). The 
plans aim to minimise flood risk to floodplain occupiers and support the needs of the 
floodplain environment.  
 
Accurate topographical surveys and digital mapping, which are used in flood modelling 
analysis, are a key element of the FMP process. 
 
The paper outlines how FMPs have been developed in the past and describes the new Valley-
Wide Floodplain Management Planning approach. The paper provide examples of the 
interaction of flood modelling studies with digital topographical data and highlights the need 
and importance of associated survey and mapping data to accurately describe river and 
floodplain surface features to simulate flood behaviour. 
 
The paper concludes by describing the techniques that have been used to acquire topographic 
data from land surveys to aerial data capture using LiDAR. 

 
 
 

  



 

1. Introduction and Background 
 
1.1 The origin of the problem 
For the most part, the State (NSW) was originally explored and opened up in pursuit of 
pastoral land, and in many localities flooding was a welcome and natural process which 
rejuvenated and maintained large grazing areas. Few attempts were made to control this 
flooding and as no major problems arose special legislation controlling the utilisation of 
floodplains did not evolve in our early history.  
 
Initially all irrigation farming developed close to major rivers. In most cases only minor flood 
protection works were required because the type of crops being irrigated did not warrant the 
cost of constructing large levees, to ensure full protection from inundation. With this type of 
development legislation evolved under Part 2 of the Water Act,1912 which enabled the NSW 
government to exercise control only over structures in the beds of rivers and along, or in close 
proximity to river banks. 
 
The situation changed radically with the construction of large storage dams in the 1950s on 
the headwaters of most western flowing rivers, providing regulated supplies of large volumes 
of water for irrigation. Consequently, valuable cash crops which were not feasible with an 
irregular water supply now became a reality. As a result extensive tracts of land kilometres 
away from the main rivers were developed for irrigation and privately constructed floodplain 
structures proliferated on the floodplains of inland western NSW. In most cases water was 
conveyed from the river in elevated supply channels which were often constructed in a line 
directly across the natural flood paths. Similar development also occurred with the increased 
use of groundwater for irrigation schemes.  
 
Apart from major flood channels and creeks little attention was paid to providing openings in 
these irrigation channels to allow flood flows to pass unimpeded. The result was that 
floodwaters were often constricted and forced onto lands not previously flooded, or the local 
flood levels were raised above normal heights. 
 
Affected landholders often retaliated by building protective levees, and this had a snowballing 
effect as opposing levees were then consistently increased in height and extent. This scene 
was repeated in most major western river valleys. This lack of control over these structures 
meant that the interests of landholders away from a defined river could not be protected in the 
same way as those landholders on or close to a river. 
 
1.2 The first attempt to address the problem 
As a result of the problem outlined above and following the major floods in the mid 1970’s, 
the NSW government developed some 40 floodplain development guidelines (Guidelines) for 
rural areas west of the Great Dividing Range. They covered some 31,000 km2 of the Murray-
Darling Basin, providing guidance to landowners on areas to keep open for flood passage and 
areas of arable land that could be flood protected.  
 
The Guidelines were not statutory documents, and hence their success depended on voluntary 
compliance by landholders who also funded, implemented and maintained flood protection 
works. 
 
 
  



 

2. The current practice used to manage NSW Inland Floodplains 
 
2.1 History 
From the 1980s onwards there have been a number of legislative responses to manage 
structures on rural floodplains in New South Wales. Part 8 of the Water Act, 1912 was 
enacted in 1984 and amended in 1999 to allow for greater consideration of ecological matters 
and for the preparation of statutory rural floodplain management plans (FMP’s).  
 
Currently, the Department of Environment, Climate Change and Water (DECCW) prepares 
rural FMP’s which represent the principal planning mechanism for managing the distribution 
of floodwaters in designated floodplains across inland NSW floodplains. Rural FMPs, 
augment the role of councils in managing land subject to varying degrees of flood risk. 
 
The NSW Office of Water (NOW), a separate office within DECCW, uses the rural FMP’s as 
the basis for determining approvals for flood control works (levees, channels and other 
earthworks) under Part 8 and for ensuring compliance with approvals.  
 
Since 1999 the DECCW program has included 21 rural FMP’s covering 25,000 km2 of the 
Murray-Darling Basin – 17 FMP’s have been finalized and gazetted and another four are in 
progress (refer Figure 1). The program has included floodplain areas in the Namoi, Gwydir, 
Lachlan, Macquarie, Murrumbidgee and Murray River valleys. 
 

 
Figure 1 - Rural Floodplain Management Plans in NSW (some sites include multiple Plans) 
 
2.2 Rural Floodplain Management Plans 
Rural FMP’s develop a scheme to manage floodwaters by defining corridors or floodway 
networks that allow the unimpeded passage of floodwaters and maintain floodplain 
connectivity to flood dependent ecosystems (FDE’s) such as wetlands and woodlands as well 
as protecting fish passage. Typically as part of the development of a rural FMP a design flood 
standard based on a historic flood event is adopted to determine floodway widths 



 

Subject to approval, floodplain structures such as levees can be built outside floodway 
networks for the protection of crops and assets. The level of protection achieved against 
flooding is entirely up to the individual landholder. In other words, levee construction outside 
or along the boundaries of floodways is purely voluntary (subject to formal approval). Rural 
FMP’s do not specify the design, construction or maintenance standards for levees or other 
forms of flood control works, aside from the need to comply with approved horizontal 
alignments and occasionally vertical alignments where levee crest height limitions are 
required for controlled overtopping for floods greater than the design flood standard. 
 
Rural FMP’s also identify specific structures that landholders will need to modify or remove 
to avoid obstructing floodwaters within the defined floodway networks. 
 
There are no restrictions on agricultural land use within defined floodway networks provided 
flood conveyance and/or storage is not reduced and FDE’s are not compromised. Landholders 
need to make their own assessment regarding the risk of flood damage to crops or other flood 
sensitive agricultural activities within these corridors.  
 
2.3 Rural Floodplain Management Planning Process 
Under the current DECCW program commencing in 1999, rural FMP’s are prepared in 
accordance with the Floodplain Risk Management Process outlined in the NSW 
Government’s Floodplain Development Manual (NSW Government, 2005). This involves 
multiple studies completed in stages as follows: 
 

• Flood Study – data collection plus technical assessment of the nature and extent of 
flooding, usually involving computer hydraulic modeling of flood behaviour. 

 
• Floodplain Risk Management Study – to evaluate various management options for the 

floodplain giving consideration to hydraulic, environmental, social and economic 
issues. 

 
 
• Floodplain Management Plan – outlining adopted strategies and legislative backing to 

manage flood risk, support the natural floodplain environment and implement 
recommended works. 

 
 
3. Valley-wide planning – a new approach 
 
Rural FMP’s have to date, been prepared in response to development pressures in targeted 
areas, using the staged multiple study format described above. Also, community based 
committees overseeing the preparation of individual rural FMP’s have had to deal with a 
range of interests and views within the group which has included micro managing solutions 
for hotspot areas (ie areas where works have a detrimental effect on flood behaviour). This 
has impacted on the time taken to complete rural FMP’s. 
 
As part of a regular review and fine tuning of rural floodplain management in NSW, a new 
valley-wide approach with enhanced timelines and environmental outcomes is being 
developed by DECCW. The valley-wide rural FMP’s will provide a mechanism for managing 
flood control works at a broader valley scale using data from existing supporting flood 
behaviour studies and computer modles (filling in knowledge gap areas where required) and 
by defining detailed assessment criteria to be used to assess work approvals without the need 



 

to determine solutions for specific hotpsot areas. Where detailed studies are required for 
hotpsot cluster areas these will be carried out separately using information from the valley 
wide rural FMP’s. An interagency steering panel will engage the community through targeted 
consultation. More consistent planning outcomes will result, with the planning process 
considerably fast-tracked with plans expected to be delivered in 2-3 years, compared to 6-10 
years previously. 
 
4. Advancements in hydraulic floodplain analysis and evolving topographic 
data requirements  
 
4.1 Some examples of what was used during the 1970’s and 1980’s  
During the 1970’s  
Assessment of floodplain structures and their impacts on flood behaviour was carried out 
using open channel hydraulic calculations such as Manning’s equation to determine the 
discharge at selected hydraulic control points: 
 
Q = AR2/3 S1/2 
            n 
 
where  
Q is discharge (m3/second)  
A = area of cross-section 
R= hydraulic radius (A/P) where P is the wetted perimeter of the cross-section 
S= flood slope 
n = value assigned for channel/overbank hydraulic roughness (roughness co-efficient) 
 
To use the equation, cross-sectional survey data of the river channel and the adjoining 
floodplain was necessary. Typically traditional survey methods using dumpy levels, 
theodolites and tape measures were used to survey the topography of channel and floodplain 
cross-sections at hydraulic control points. 
 
During the 1980’s and 1990’s  
The use of one dimensional hydraulic computer modeling to calculate water surface profiles 
along extended river reaches started to emerge around this time, one example being the HEC-
2 model (Hydraulic Engineering Centre [1981]).  It was a computer-based application of 
Bernoulli’s theorem utilizing Manning’s equation for the friction head loss between cross-
sections and adopting the Standard Step Method of calculation. It was widely used in 
Australia at the time by public authorities and consultants to determine design flood levels for 
the management of floodplains.  
 
For one dimensional models the floodplain topography is defined by a series of surveyed 
cross-sections across the channel and floodplain, at right angles to the direction of the flood 
flow. Values of the hydraulic roughness coefficient are assigned to the main channel and the 
right and left overbanks, each value being for the reach between successive cross-sections. 
Calculations start at a known downstream water level and proceed upstream, computing the 
water level at each successive cross-section. 
 
The requirement for gathering large amounts of topographic information for computer models 
especially in remote areas where access is an issue resulted in traditional survey methods 
being supplemented by earlier remote sensing tools such as photogrammetry to map land 



 

contours. The vertical accuracy of survey points as well as the speed at which topographic 
information was being gathered was becoming an issue. 
 
4.2 Some examples of what is being used at present (post the       1990’s) 
Post the 1990’s, a number of sophisticated two-dimensional (2D), floodplain models such as 
MIKEFLOOD, RMA-2, SOBEK, HEC-RAS and TUFLOW became available on the market 
to accurately model flood behavior and the impact of floodplain development.  
 
The use of these models which solve the hydraulic Saint Venant equations in the X and Y 
direction provides a realistic representation of flood inundation pathways and extent using 
digital terrain models.. 2D models are developed by overlaying a 2-dimensional grid over a 
digital terrain model (DTM’s) of the area to be studied.  
There has been an industry trend to use remote sensing technology such as high resolution 
airborne LiDAR (Light Detection And Ranging) mapping to acquire DTM’s. The benefits 
include the capture of large tracts of topographic data accurately and quickly when compared 
to traditional survey methods. 
Further, the contribution and importance of advancements in flood surveillance/monitoring 
using oblique/vertical flood photography and satellite imagery for calibrating computer 
models has greatly contribute to improved floodplain management decision making. 
 
 
5. Conclusion 
 
The importance of advancement in the various forms of survey data, make it possible to 
undertake detailed hydraulic modelling of often very complex flood flow analysis in our 
inland rural floodplains. The ability to do so, results in formulation of accurate and 
appropriate floodplain management decisions for the community, both now and for future 
generations. 
 
 
 

 


