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Key Points 
• Major flood events in the second half of the 20th  Century triggered a channel metamorphosis in Blackfellow Creek 
• Blackfellow Creek was severely affected by floods again in 2011 and 2013, with bank erosion, sediment deposition 

and a large scale meander cut occurring in the reach between Mount Sylvia and Junction View 
• Land clearing and the construction of roads, bridges and culverts adjacent to the waterway have impacted on 

stream processes and contributed to channel change 
• Four separate LiDAR datasets captured since 2009 have allowed the impacts of the floods and post flood 

reconstruction and mitigation works on the fluvial geomorphology to be assessed quantitatively  
• Holistic catchment and riparian management is required to reduce the impacts of future flood events on the stream 

form, landuse and public infrastructure. 
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Introduction 

Blackfellow Creek is a tributary of Lockyer Creek in South East Queensland. In the last century the system has undergone 
channel metamorphosis as a result of major changes to the flow regime, sediment supply and riparian vegetation 
condition. The channel change processes have had major economic, social and environmental impacts. The impacts have 
been compounded and repeated as a result of emergency works that have been implemented with limited appreciation 
of catchment, waterway and floodplain processes.  

A short history of Blackfellow Creek 

A literature review revealed limited information on the characteristics of Blackfellow Creek at the time of European 
settlement. However, based on the earliest available aerial photographs and landholder recollections we understand 
Blackfellow Creek to have been a small meandering, gravel bed channel that migrated across the valley floor periodically 
abutting the valley margins. In extremely large events the stream is likely to have been subject to meander cutoffs and 
avulsions leaving remnant paleochannels within the floodplain. Rates of channel change prior to settlement are likely to 
have been low, due to the hydraulic and erosional resistance provided by the riparian and floodplain forest across the 
valley floor. 

European settlement within the Blackfellow Creek catchment began from the 1890s (Rob Bauer, pers. comm.). From this 
time the floodplain began to be cleared for cultivation and grazing. Aerial imagery reveals that the floodplain had been 
largely cleared by the early 1950’s. Furthermore the aerial imagery reveals that the riparian vegetation was also 
denuded, with large sections of stream devoid of vegetation. 

During the 1950s culverts with a permanent decking were placed at numerous river crossings. These culvert crossings 
created permanent bed controls and limited the gravel bedload sediment transport capacity of the system.  

Post -European settlement channel changes were analysed by Olley et al (2010) in some detail using historic aerial 
imagery. In 1951 the channel was found to be much narrower and more sinuous than 2010 (Figure 2). The aerial 
photography indicates that by 1976 the channel had enlarged from approximately 10 m wide to approximately 40 m, 
and was a similar (40m) width in 2010.  Works had also been undertaken to straighten the channel to divert flow away 
from the only road into the valley.  

There was also substantial changes in vegetation in the catchment in the period between 1951 and 1976. Olley et al 
(2010) estimated the changes in vegetation in the catchment would have led to a doubling of the average annual 

 
Ivezich, M. & Hardie, R. (2014). Repeat Channel Change in Blackfellow Creek,Lockyer Valley, South East Queensland,  in Vietz, G; Rutherfurd, I.D, and 
Hughes, R. (editors), Proceedings of the 7th Australian Stream Management Conference. Townsville, Queensland, Pages 81-88. 81 



7ASM Full Paper 

Ivezich et.al. – Repeat Channel Change in Blackfellow Creek 

discharge over the last 70 years. In addition to catchment clearing the burning of hillslopes is periodically undertaken to 
aid grazing practices which can further increase runoff.  

The combination of increased flows, floodplain and riparian vegetation clearing, channel aggradation upstream of 
culverts and major flood events in the second half of last century, triggered a channel metamorphosis which resulted in 
an increase in channel width of between 40 -80 m by 2010 (Olley, 2010).  The channel change during this period had 
major impacts on the local community including loss of cultivation land and damage to infrastructure (Figure 3). 

 

 

 

 
Figure 1. The Blackfellow Creek catchment 

 
Ivezich, M. & Hardie, R. (2014). Repeat Channel Change in Blackfellow Creek,Lockyer Valley, South East Queensland,  in Vietz, G; Rutherfurd, I.D, and 
Hughes, R. (editors), Proceedings of the 7th Australian Stream Management Conference. Townsville, Queensland, Pages 81-88. 82 



7ASM Full Paper 

Ivezich et.al. – Repeat Channel Change in Blackfellow Creek 

 

Figure 2 Historic aerial photographs of the study reach at West Haldon Road (from Olley et al. (2010)). The yellow 
dashed lines indicate the location of the channel banks at the time of writing of the Olley et al. (2010) report. 
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Figure 3. Channel Change in Blackfellow creek in the 1970s near Junction View (photo supplied by local landholder) 

The 2011 flood story  
Large floods in December 2010 and January 2011 (7 years ARI and 30 year ARI respectively) caused substantial channel 
change in Blackfellow Creek. Channel change processes included meander migration, channel widening and meander 
cutoffs. These processes resulted in loss of cultivated land and damage to numerous road crossings and loss of entire 
stretches of roads. The channel change that occurred was consistent with a watercourse with limited resistance to flood 
disturbance. 

Modifications to the channel and riparian zone were undertaken by road authorities, as part of a short term program to 
restore access to local communities immediately following the 2011 flood. Earth moving equipment was used to move 
bed and bank sediments and remove some vegetation to facilitate construction of temporary road crossings and 
increase hydraulic conveyance. These works were undertaken in relatively ad hoc manner without consideration of their 
fluvial geomorphic implications. The wide shallow channel was both straightened and deepened and instream and 
riparian vegetation removed as part of the emergency works program. The works resulted in a deeper (compared to the 
post flood channel), straighter channel with lower hydraulic roughness and low bank resistance to applied shear stress.   

LiDAR data captured at three points in time (pre-flood, post-flood (before the works) and post reconstruction works) 
allowed quantitative assessment of the impacts of both the flood(s) and the emergency reconstruction works. More than 
76,000 m³ of sediment was exported from a 9 km section of Blackfellow Creek during the 2010/2011 flood events 
(Alluvium, 2012).  Hydraulic modeling revealed that channel widening that occurred during the floods substantially 
changed the hydraulics of the channel, leading to a post flood (before the works were undertaken) reduction in the 
stream power compared to pre-flood condition.  

Hydraulic modelling of the system using the LiDAR data for the three points in time revealed that the channel 
modification works increased the shear stress and stream power in the channel for all flow events when compared to 
the post-flood conditions. The stream power distribution for the post works scenario was similar to the pre-flood 
scenario. However the ability of the system to resist erosion had been substantially reduced as a result of the wide scale 
removal of riparian vegetation during the floods and through the post flood reconstruction works.  
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Alluvium (2012) identified that in the absence of well planned remedial action, similar or greater channel change was 
likely to occur if a flood event of similar magnitude to that experienced in January 2011 was to occur again. The channel 
change processes were predicted to include both bank erosion and floodplain scour.  

The 2013 flood story  
A subsequent large flood, of similar magnitude to the 2011 event, occurred in early January 2013. As predicted 
substantial channel change occurred. (Figure 4 and Figure 5). This channel change included channel widening, floodplain 
stripping and meander cutoffs. Over 240,000 m³ of sediment was eroded from the 9 km reach that had previously lost 
over 76,000 m³ in the 2011 flood. The channel change resulted in large losses of land with entire floodplains stripped of 
the fertile topsoil. Extensive damage to roads and crossings occurred throughout the valley.  

The flood and related erosion resulted in the abandonment of a series of meander bends (Figure 5). A new straighter 
alignment of the low flow channel is now developing through the study reach.  

One of the major meander cutoffs occurred at a meander with an abrupt reduction in sediment transport capacity when 
compared with the upstream reach (see Figure 5). The abrupt reduction in sediment transport capacity was associated 
with a highly sinuous reach, narrow channel, remnant vegetation and multiple road culvert crossings through the 
meander bend. Upstream from this sinuous reach, the stream had been straightened under the 2011 emergency flood 
recovery program and was devoid of vegetation. The meander bend was infilled in the 2013 flood with sediment derived 
from the upstream (straightened) reach.  The infilling of the subject reach and the associated increased depth and shear 
stress of the floodplain flow led to stripping of the floodplain vegetation, scour of the floodplain, increased flow across 
the floodplain and abandonment of the former channel.  

Hydraulic modeling of the site revealed that the stream power through the meander cutoff alignment remains high with 
potential for ongoing localised widening and meander development. In the absence of intervention the meander cut off 
alignment will continue to develop as the primary channel alignment of Blackfellow Creek. This channel development 
will impact on private and public infrastructure and provide a source of sediment for transport downstream. Bed load 
sediment associated with the development of the meander cutoff will provide an ongoing source of sediment to 
downstream reaches and increase the potential for meander cutoffs in downstream reaches. 

Post 2013 flood reconstruction works, undertaken to restore access to local communities has involved reinstating the 
road to its pre-flood easement. While meander migration into the road easement has occurred throughout the system, 
the post 2013 flood reconstruction works have continued past practice to realign the creek to a straightened course 
parallel to the road. While some bank reinstatement works have been undertaken, the type and scale of work necessary 
to maintain this alignment has not been provided. Existing gravel and cobbles have been dozed and placed adjacent to 
the reconstructed road. These river gravels and cobbles are likely to be mobilised in future flood events. In some 
locations the road has been reconstructed through and parallel to the active river channel. We expect the road to be 
subject to ongoing damage associated with flood related meander migration. 
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Figure 4. Channel change in Blackfellow Creek following the 2013 flood event 

 

Figure 5. Channel change in Blackfellow Creek following the 2013 flood event 
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Figure 6. Before and after the 2013 flood showing the channel abandonment and the changes in the LiDAR data. Flow 
from bottom of image to top. The reach immediately upstream had been straightened to increase hydraulic efficiency.  

Conclusions 
The subject reach of Blackfellow Creek is a high energy gravel bed stream, located within a partly confined floodplain. 
The stream has a large sediment supply from upstream mobile bedloads and hillslope runoff. Over time the river will 
continue to adjust its planform across the valley floor through the process of sediment transport and deposition, and 
meander migration and cutoff development.  

There are reaches of Blackfellow Creek with high sediment transport capacity, abutting reaches with low sediment 
transport capacity.  Some of the high transport capacity reaches are the result of straightening for road reconstruction 
works and meander cutoffs. 

• Reaches of low transport capacity located immediately downstream of high transport capacity reaches will 
remain at risk of infilling and abandonment.  

• The watercourse has high energy and capacity to mobilize sediment resulting in meander migration particularly 
at sites immediately downstream of the zones of limited transport capacity.  

• The floodplain is cleared and cultivated and is at risk of floodplain scour.  

The issue of both meander migration and meander cutoff development will continue to be problematic through the 
system. There are multiple locations along Blackfellow Creek where channel widening, scour and cutoffs have occurred. 
Damage to roads and infrastructure is expected to continue into the future. Failure to recognise and consider 
geomorphic processes increases the risk of damage.   

 
Ivezich, M. & Hardie, R. (2014). Repeat Channel Change in Blackfellow Creek,Lockyer Valley, South East Queensland,  in Vietz, G; Rutherfurd, I.D, and 
Hughes, R. (editors), Proceedings of the 7th Australian Stream Management Conference. Townsville, Queensland, Pages 81-88. 87 



7ASM Full Paper 

Ivezich et.al. – Repeat Channel Change in Blackfellow Creek 

However, efforts to limit channel change through increasing channel roughness  will increase the occurrence and 
duration of floodplain flows and shear stress and increase the risk of floodplain scour.  

Management of the system to reduce the rate of channel change requires integrated catchment, waterway and 
floodplain management.   Catchment management efforts are required to reduce the scale and frequency of flood 
events and sediment release. Integrated waterway and floodplain management are required to:  

• Limit sediment transport and instream scour 

• Maintain relatively consistent transport capacity through the system avoiding abrupt site and reach scale 
reductions in transport capacity 

• Encourage overbank inundation to disperse excess energy 

• Provide floodplain resistance (through appropriate structures and vegetation) to limit floodplain scour 

None of these activities can be undertaken in isolation of the other. Further, integrated catchment management is not 
just the realm of waterway and land managers. Road reconstruction efforts should also be integrated with waterway and 
floodplain management efforts. Improved planning of the road alignment, design of protection works and consideration 
of bed load sediment transport in the design of road crossings and channel restoration works would assist with limiting 
future expenditure on the repair of flood damage. 
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