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ABSTRACT 

The Otway Ranges in southwest Victoria rank among the most susceptible areas for landslides in 

Australia. In December 2015, a bushfire led to significant loss of vegetation and property damage in 

the townships of Wye River and Separation Creek which are located on the Great Ocean Road on 

the coastal flank of the Otway Ranges. Heavy rain in the period following the bushfires led to 

landslides that temporarily closed the Great Ocean Road and hampered the post-bushfire recovery 

and rebuilding work in the townships. 

This paper presents learnings relating to: 

• the impact of bushfire on landslide susceptibility; 

• the challenges associated with communicating landslide issues to a diverse audience including 

the affected communities, emergency response organisations, government authorities and 

construction contractors; 

•  the practical constraints on recovery and rebuilding operations in areas with a high susceptibility 

to landslide; and 

•  the opportunities for increasing the resilience of the townships to cope with future natural 

hazard events 

based on observations made in the period prior to the December 2015 bushfire event, immediately 

after the bushfire, during the approximately 1-year long recovery phase and in the subsequent 

rebuilding of the townships. 
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1 INTRODUCTION 

The coastal townships of Wye River and Separation Creek are located in small estuaries along the southeast 

flanks of the Otway Ranges in southwest Victoria, Australia, about 160 km southwest of Melbourne (Fig. 1). 

The townships are important tourist destinations on the Great Ocean Road. The surrounding terrain is rugged 

with ridges and spurs separated by deeply dissected steep valleys and generally comprising public land 

forested with tall eucalypt species. The region has a temperate climate with warm dry summers and cool wet 

winters, with the Otway Ranges considered one of the most susceptible areas to landslide in Victoria. 

 

Figure 1: Locality plan showing the extent of the bushfire (incident area boundary)  

On 19 December 2015, a bushfire was ignited as a 

result of a lightning strike about 5 km north of the 

townships. The bushfire reached the townships on 

the afternoon of 25 December 2015. Firefighting 

operations protected large sections of the townships 

and no lives were lost. However, 98 houses were 

destroyed in Wye River and 18 houses were 

destroyed in Separation Creek. There was also 

significant loss of vegetation on the surrounding 

slopes and significant road infrastructure including 

many timber retaining walls were destroyed 

(Fig. 2). The ignition and burning of retaining walls 

below and in close proximity to dwellings were also 

identified as a contributing factor to the loss of some 

buildings that may otherwise have survived the fire front (Leonard et al. 2016). Although considered a small 

fire, the bushfire burned over 2500 hectares and was contained on 21 January 2016. 

The authors were involved in assessment of landslide susceptibility in the townships prior to the bushfire, 

during the initial response operations from 26 December 2015 (to assess landslide risk to life on the road 

network and surviving private property), and/or subsequent recovery operations during 2016 and early 2017 

that included the clearance of damaged property and subsequent rebuilding of retention structures destroyed 

by the bushfire. The assessment and reconstruction works were undertaken on behalf of the local Council 

(Colac Otway Shire Council) or Grocon, the contractor engaged by the Victorian State Government (Major 

Projects Victoria/Emergency Management Victoria) for the recovery operations. 

Figure 2: Example of a burnt retaining wall 
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This paper presents learnings relating to the impact of bushfire on landslide susceptibility; the challenges 

associated with communicating landslide issues to a diverse audience including the affected communities, 

emergency response organisations, government authorities and construction contractors; the practical 

constraints on recovery and rebuilding operations in areas with a high susceptibility to landslide; and the 

opportunities for increasing the resilience of the townships to cope with future natural hazard events. 

 

2 BACKGROUND INFORMATION 

2.1 Geology and geomorphology 

The townships are underlain by the Cretaceous age Otway Group (Eumeralla Formation) materials, which 

typically comprises interbedded sandstone, siltstone and mudstone, with occasional beds of conglomerate 

and coal (GSV 1996). The Eumeralla Formation is folded and faulted; the bedding typically dips down 

towards the southeast forming characteristic dip slopes parallel to the coastline (Medwell 1971).  

Figure 3 shows the typical shore platform exposure 

of sandstone, siltstone and thin coals beds. The dip 

angle is typically about 25 degrees and this bedding 

dip generally controls the slope of dip slopes. 

Natural slopes formed perpendicular to the dip slope 

or facing in the opposite direction are typically 

steeper than the dip slopes. Locations where weaker 

siltstone beds are present have generally been 

observed to be more susceptible to landslide than 

stronger sandstone beds; this susceptibility is 

primarily inferred to relate to: 

• the typical deeper weathering of the siltstone 

leading to an increased thickness of soil strength 

materials that are less stable (for a given slope) than rock strength materials; and 

• the potential for deeply weathered siltstone beds to act as hydraulic barriers to groundwater flow which 

could lead to elevated groundwater pressures noting that springs or seeps are often observed at the 

ground surface level where siltstone beds are present. 

There is evidence for ancient landslides in LiDAR imagery that may have been caused by seismic activity. 

However, there are no records of any direct links between earthquakes and landslides in the townships. 

2.2 Landslides observed following the 2015 bushfire event 

Landslides observed during the bushfire recovery operations ranged from shallow, very small to small scale 

slides on unsupported cut or fill batter slopes (Fig. 4) to the medium scale Paddy’s Path landslide where 

slope movement occurred over an area measuring about 30 m wide by 40 m roughly between the pedestrian 

footpath that links Wye River to Separation Creek and the Great Ocean Road downslope (Fig. 5). The direct 

impact of very small to small scale landslides on clean-up and rebuilding operations was generally minor as 

risk mitigation measures including weekly visual assessment of site conditions by a geotechnical engineer 

and the establishment of worker/vehicle exclusion and no parking zones were in place. However, the Paddy’s 

Path landslide closed the Great Ocean Road for 3 weeks with traffic restrictions then in place for several 

months during remedial works. The focus of the rebuilding works in the townships was to reduce the 

landslide risk to road reserves where retaining walls or stabilising vegetation had been destroyed.  

Figure 3: Shore platform exposure of dipping beds 
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Figure 3: Examples of very small to small scale instability. 

  

Figure 4: View the initial Paddy’s Path landslide from the Great Ocean Road (LHS); displacement of the 

footpath that occurred over a period of about 1 month after the initial landslide (RHS). 

2.3 Rainfall 

Years with high rainfall totals within the Otway Ranges generally relate to periods of significant landslide 

activity. Observations made during the bushfire recovery works (using a temporary BoM monitoring station 

installed at Wye River in May 2016 as well as other nearby monitoring stations) indicate that the frequency 

of landslide typically increased following more than about 100 mm of antecedent monthly rainfall and a 

trigger event of more than about 20 mm of rainfall over a 24-hour period. 

The Paddy’s Path landslide was first observed following a daily rainfall total of about 60 mm (the highest 

recorded in 2016) and antecedent monthly rainfall of more than 100 mm. Figure 5 shows the measured daily, 

and 4-day and monthly (30-day) rainfall totals over the year following the bushfire event. The circles 

indicate periods when frequent landslides were observed. There were several days on which daily rainfall 

totals of more than 20 mm were recorded between December 2015 and April 2016 but no significant 

landslide activity was observed until May 2016 when the antecedent monthly rainfall was more than about 

100 mm and batter slopes left unsupported by the damage to retaining walls had been standing for about five 

to six months. 
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Figure 5: Rainfall records for the period following the 2015 bushfire event. Circles indicate periods when 

frequent landslides were observed. 

Hourly rainfall totals recorded following the Paddy’s Path landslide indicated the potential for a relatively 

rapid increase in slope velocity when the rainfall intensity was more than about 4 mm/hr over a 1-hour period 

or more than about 15 mm to 20 mm daily. For that landslide, the maximum slope velocity recorded was 

about 23 mm/hr or about 320 mm per day. 

2.4 Anthropogenic factors 

Historical aerial photographs indicate that vegetation cover in the currently developed parts of the townships 

generally appears to have been much less prior to 1970 than prior to the bushfire and in 2018 shortly after the 

bushfire, which indicates that the slopes within the study area have experienced changes in vegetation that 

are similar to (and probably more severe in some areas) those associated with the 2015 bushfire event. The 

regrowth since the 1940s-1950s is generally attributed to the cessation of logging and/or farming activities. 

Anthropogenic factors including roads not built to 

modern standards (generally with over-steep cut and 

fill batter slopes across slopes) and a largely 

informal drainage network are inferred to be key 

causal factors for the landslides observed during the 

townships in the period after the bushfire. Figure 6 

shows an example of the surface water runoff 

observed during September 2016.  

The townships are not connected to reticulated 

sewage with household wastewater typically 

directed to onsite effluent disposal systems. Many 

tiered effluent disposal areas (typically with low 

timber retaining walls and exposed plastic piping) were damaged by bushfire. 

 

Figure 6: Surface water runoff, 14 September 2016 
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3 IMPACT OF BUSHFIRE ON LANDSLIDE SUSCEPTIBILITY 

3.1 Published information 

Bushfires in the Otway Ranges predate European settlement. Nyman et al. (2011)  refer to studies of 

vegetation in north east Victoria that suggest a maximum fire return period of between 5 years and 60 years 

(average 20 years to 30 years) for dry forests and between 25 years and 150 years (average 70 years) for wet 

forests. The typical return period for the Otway Ranges is not known but is expected to be similar to the 

above period for wet forests. Anecdotal reports and a review of publicly available news articles indicate that 

post-settlement bushfires may have occurred in or near the townships in 1919, 1939, 1953 and 1964. 

Information from a review of published studies on the impact of bushfires on landslide is summarised below. 

Factors that contribute to the impact of bushfire on landslides (e.g. Staley et al. 2017 and Shin et al. 2013) 

include topography (e.g. slope); geology and the nature of the near surface soils; vegetation type and 

coverage; fire severity/intensity, including whether the fire burns only in the crown of tall trees or also at 

ground level; weather/climate, including the impact of climate on the rate of vegetation regrowth following a 

bushfire and the moisture condition of the soil and vegetation prior to the bushfire; and land management, 

including land use and the presence of fire access tracks or other slope alterations. 

Changes to landslide susceptibility as a result of bushfire are principally due to the following effects: 

• A reduction in the stabilising effect of tree roots (particularly from tall trees as opposed to ground cover), 

through the direct burning of roots and through the more gradual decay of tree roots following the death 

of trees. 

• An increase in surface runoff due to the removal of vegetation (ground cover and larger trees) and an 

increase in soil repellence to water infiltration (‘hydrophobicity’) immediately following bushfire (the 

increase in soil repellence is typically only to about 1 cm depth). 

• Increased infiltration of surface water into slopes due to increased runoff further up catchment, noting 

that the effect of increased soil repellence may be short-lived following bushfire due to erosion or other 

factors. 

• Increased soil erosion that can increase the potential for debris flow in combination with increased 

surface runoff, particularly if surface runoff containing debris is concentrated. 

There are numerous studies that indicate bushfire is a significant preparatory factor for debris flow and other 

types of landslide, usually triggered by intense rainfall in the period following the bushfire. A recent example 

was the January 2018 Montecito debris flow in California that is reported to have killed more than 20 people. 

Post-bushfire debris flows have also been well studied in Australia (e.g. Nyman et al., 2011). 

The time period over which landscapes recover to pre-bushfire landslide susceptibility conditions is difficult 

to quantify due to inherent variation in the contributing factors and the difficulty in performing scientifically 

controlled field studies. Diakakis et al. (2017) indicate that there remains an increased susceptibility to 

landslide 9 years after a bushfire in Greece in 2007, compared to pre-bushfire conditions. The increase in 

susceptibility was most noticeable immediately after the bushfire and has gradually decreased since that 

time. Shakesby & Doerr (2006) also refer to a study where the landslide frequency in an area burned 9 years 

previously was about 18 times that of an area burned 50 years previously. Although we are not aware of any 

specific studies, it seems reasonable to expect that southeast Australian vegetation which is accustomed to 

bushfire recovers more rapidly than in regions where bushfires are infrequent. However, this may not be the 

case for unusually severe bushfires.  
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Other notable information from the literature review includes the following: 

• The recurrence period for bushfires in the areas studied is typically in the order of decades, which is 

generally more frequent than medium or larger scale landslides but less frequent than very small to small 

scale landslides. This suggests that the impact of bushfire on landslide susceptibility becomes less 

important as the size (scale) of the landslide increases. 

• Rainfall intensity-duration (I-D) thresholds developed to assess the potential for post-bushfire debris 

flow vary widely across geographical locations due to the inherent variability in preparatory and trigger 

factors, which makes it difficult to apply learnings from one location directly to another. 

• Several authors indicate that susceptibility to post-bushfire erosion and debris flow can be reduced by 

deliberately placing fallen or felled trees horizontally across the slope so that they can disrupt and slow 

surface water runoff and are also less likely to become entrained in debris flows or floods. 

The findings of the literature review are generally consistent with observations made during the bushfire 

clean-up and rebuilding works. However, a key factor for increased susceptibility that does not appear to be 

described in the literature was the damage or destruction of slope stabilisation infrastructure such as timber 

retaining walls. 

3.2 Key learnings 

Based on the review of published information and observations made during the bushfire clean-up and 

rebuilding operations a general model for the impact of bushfire on slope stability during the period of 

vegetation recovery following a bushfire is described below: 

1. There is an initial rapid loss in the stabilising effect of roots from both ground cover and large trees as 

well as from damage to vulnerable slope stabilisation infrastructure (e.g. timber retaining walls). 

2. Initially, the increase in soil repellence may mean that the soil moisture decreases and there is a 

reduction in the likelihood of shallow landslides. However, increased surface water runoff over a large 

enough area can lead to debris flows and rapidly erode the very shallow layer of higher repellence, 

therefore the reduction in likelihood may only be short-lived. 

3. Increased surface water runoff can also lead to an increase in erosion and soil moisture lower on slopes 

(i.e. down catchment) due to reduced infiltration further upslope. This may mean that in the period soon 

after a fire, there is a greater likelihood of shallow landslides near the base of slopes. The combustion 

and later decay of tree roots may also provide pathways for water infiltration into slopes. 

4. Over time, the likelihood of erosion and debris flows decreases to pre-bushfire conditions relatively 

rapidly (say within 2 years of the bushfire event) if ground cover vegetation recovers over this time. It 

takes much longer (probably at least 5 years and potentially more than 10 years) for the stabilising effect 

of deep-rooted trees to recover, depending on the rate at which decaying roots from trees killed in the 

bushfire (or cleared following the bushfire) are replaced by new roots with a similar depth and extent to 

the pre-bushfire root network. 

Note that given bushfires generally occur following a period of below average rainfall, there may often (but 

not always) be above average rainfall in the years following a bushfire that would have contributed to an 

increase in landslide susceptibility regardless of whether or not a bushfire occurred and make the 

contribution of the bushfire to this increase difficult to distinguish. Where practical, it is important that 

landslides and rainfall data in specific geographical locations are recorded before a bushfire event occurs to 

assist with setting thresholds for safe access by emergency responders, residents and workers in the period 

following the bushfire. Recording such data would also assist with distinguishing the impact of bushfire on 

landslide susceptibility from background factors such as rainfall. 
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4 COMMUNICATION OF LANDSLIDE ISSUES 

Communication of landslide risk information to a varied audience including members of the local 

community, emergency services workers, construction workers and various levels of government 

representatives was an ongoing challenge during the initial response and clean-up works given the pressure 

on producing information in a short period of time and different priorities for different stakeholders.  

During the rebuilding works, a key challenge was communicating to stakeholders including Council and 

private landowners that new retaining walls and other stabilisation works would only be effective in 

improving the local stability of the slopes (with only limited benefit for larger scale ‘natural’ landslide 

hazards where present) and if maintained and used in accordance with design assumptions (e.g. maximum 

surcharge loads above the walls and the need to maintain drainage).  

Key learnings relating to the communication of landslide issues are summarised as follows: 

• Maps and plans were generally effective at communicating areas of higher risk. However, on some 

occasions they were misinterpreted and it was important for guidance to interpretation to also be 

provided. Common areas for misinterpretation related to the scale of the landslide hazard, the element at 

risk (e.g. risk to life or risk to property including mobile or stationary elements at risk), and whether the 

assessment considered conditions before or after the implementation of mitigation measures. 

• If information about landslide susceptibility, the location and condition of existing slope stabilisation and 

drainage infrastructure as well as a protocol for replacing fire-damaged infrastructure was available 

before the bushfire it would have significantly reduced the time pressure on initial response works and 

enabled more effective communication to stakeholders including the affected community. If this 

information can be communicated to stakeholders it will increase their preparedness for the next event.  

5 PRACTICAL CONSIDERATIONS 

The initial focus of landslide risk assessment in the townships was to assess the risk to response workers 

using the public road network and accessing private property to commence clean-up operations. Over time 

the focus shifted from the temporary works to rebuilding works including new steel post and concrete panel 

retaining walls to replace burnt timber walls and erosion protection matting and steel mesh secured with soil 

nails to improve the near-surface stability of slopes where vegetation cover was destroyed by the fire. 

The following comments relate to observations and learnings relating to the practical considerations for 

landslide assessment in the period following the 2015 bushfire event: 

• Health and safety considerations played a 

significant role in limiting access due to the risk 

of ongoing fires, tree and branch fall, potential 

hazardous materials (e.g. asbestos) associated 

with damaged property, in addition to potential 

instability hazards and the inherent stress of 

working in a disaster recovery environment in a 

traumatised community affected by the 

bushfire. 

• The presence of debris limited the ability to 

undertaken visual assessments in the period 

immediately following the bushfire (e.g. Fig. 7). 

Damaged retention structures were in some cases obscured by damaged buildings or fallen trees. The 

bushfire damage also meant it could be difficult to identify specific property locations on maps, and there 

Figure 7: Typical site conditions December 2015 



 

9 

 

were only limited records of the location and condition of retention infrastructure available when the 

bushfire event occurred. However, the destruction of vegetation by the bushfires generally made 

evidence of historical instability in roadside cut and fill batter slopes easier to identify than it would have 

been prior to the bushfire when thick vegetation was present. 

• The presence of significant earthworks on some building sites with fire damaged retention structures that 

hampered safe access for clean-up and rebuilding works reinforces the need for effective planning 

controls in areas with a high landslide susceptibility once an initial building/site development reaches the 

end of its design life or is destroyed before reaching this design life. 

• Regular visual assessment combined with ‘low-tech’ monitoring at critical locations (e.g. slope 

movement monitoring between metal stakes) generally proved effective at identifying, monitoring and 

responding to evidence of developing instability. Risk reduction measures such as signage and temporary 

barriers to control vehicle traffic movements were generally effective in reducing risk to construction 

traffic noting that several batter-scale failures occurred in areas where restrictions were in place (e.g. no 

parking areas). 

• The geotechnical risks needed to be considered in the context of other risks such as falling trees and 

branches, with decisions on risk prioritisation not necessarily governed by geotechnical considerations. 

For example, significant vegetation clearance was undertaken in the period following the bushfire to 

reduce the risk of tree/branch fall but with a likely increase in landslide risk. 

• Temporary erosion protection measures put in place by Council in early 2017 including sediment fences, 

check dams and jute matting/grass in table drains, erosion matting and the use of coir logs to treat steep 

slopes were generally effective in reducing erosion and controlling stormwater runoff. Coir logs were 

also effectively used as a temporary drainage measure for the Paddy’s Path landslide.  

• Practical restrictions on programme and access prior to rebuilding works meant the geotechnical 

investigation able to be performed was limited, requiring a generally conservative design approach. The 

geotechnical design of rebuilding works was based on a combination of a review of previous 

investigations available through Council building permit records, visual mapping of surface exposures, 

feature survey and intrusive investigation where access was available. 

• The geotechnical design of rebuilding works took into consideration contractor requirement for ease of 

procurement and construction, aesthetic requirements for building in an area of natural beauty, as well as 

design assumptions on future use including maximum surcharge loads above walls. The erosion 

protection mesh was generally effective at encouraging vegetation regrowth on steep slopes (Fig. 8).  

  

Figure 8: Erosion protection mesh with soil nails shortly after installation in December 2016 (LHS) and 

about 3 years later in October 2019 (RHS). 
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6 OPPORTUNITIES FOR INCREASING COMMUNITY RESILIENCE 

Considering the comments made in previous sections, key learnings relating to opportunities for increased 

community resilience (i.e. the ability to recover quickly from a bushfire event) include the following: 

• Recognising that all levels of government, non-government groups and the community have a role to 

play in managing the impact of a natural disaster event and that communication of these roles in advance 

of the event and effectively managing the different stakeholders is critical to delivering an effective 

response. 

• Implementing and enforcing building standards including the use of fire-resistant materials in retaining 

walls, modern effluent disposal systems, maintaining infrastructure in accordance with its original design 

assumptions and avoiding non-engineered slope stabilisation infrastructure or unauthorised modifications 

to engineered structures and poor earthworks and construction practice. 

• Assessing the nature and condition of drainage/stormwater infrastructure and upgrading it if required, as 

well as planning for temporary erosion/sediment control measures in the period after the bushfire event, 

the impact of bushfire and decreased occupancy on the maintenance of stormwater drainage and the 

impact of increased surface water flows shortly after the bushfire which may damage roadside drains. 

• Considering the potential impact of vegetation and tree clearance and changes to the vegetation cover 

(understorey and trees) following the bushfire on landslide susceptibility. 

• The need to have readily accessible information about landslide susceptibility, existing slope stabilisation 

and drainage infrastructure before the bushfire or other natural hazard event occurs as discussed in 

Section 4 and to communicate this information to the relevant stakeholders. Having existing landslide 

inventory information for Colac Otway Shire (e.g. ASMG & Dahlhaus, 2007) allowed for an initial rapid 

understanding of the factors associated with landslide and areas likely to have higher susceptibility. 

However, having registers of the location and condition of retention and drainage infrastructure and 

assessments of the potential impact of bushfire on landslide susceptibility and risk would have 

significantly reduced the time required to obtain this information in the period immediately following the 

bushfire.  

It should be noted that since the 2015 bushfire event, Council in conjunction with state government 

authorities have undertaken studies in Wye River/Separation Creek and other coastal communities nearby to 

prepare and plan for the next event and improve community resilience. The stormwater drainage system in 

the townships has also been upgraded in the period following the bushfire. 

7 CONCLUDING REMARKS 

The December 2015 bushfire in Wye River and Separation Creek led to significant damage to buildings, 

retention structures and vegetation to a region that is one of Victoria’s most susceptible to landslide.  

The observations and learnings presented in this paper are intended to assist with sharing knowledge among 

geotechnical practitioners so that the profession is better prepared for the next bushfire event. Key learnings 

as they relate to the impact of bushfire in areas susceptible to landslides include the following: 

• There is likely to be a period of increased landslide susceptibility following a bushfire due to the 

destruction of vegetation and damage to retention and drainage infrastructure and the potential for above 

average rainfall in the period following a bushfire. Based on observations in the townships, the landslide 

susceptibility is likely to return to close to ‘background’ levels within about 5 years after the bushfire. 

• The durability and resilience of slope stabilisation and drainage infrastructure is a key consideration in 

areas susceptible to both landslide and bushfire. For example, the use of timber retaining walls is poor 

practice in areas susceptible to bushfire and anthropogenic modifications to slopes (e.g. extensive cut and 
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fill batters) can present significant hazards to clean-up and rebuilding operations even if they were 

originally constructed with engineered retention. The implementation and enforcement of strict planning 

controls is therefore very important in these areas. 

• Gathering information relevant to landslide susceptibility (including learnings from prior events) before 

a bushfire occurs and effectively communicating this information to the relevant stakeholders is a key 

element of improving community preparedness and resilience to bushfires. 

8 ACKNOWLEDGEMENTS 

The approval of Colac Otway Shire Council and Grocon to publish information relating the 2015 bushfire 

event is gratefully acknowledged. During the bushfire recovery period and particularly the period following 

the Paddy’s Path landslide the authors worked with other consultants and technical staff from Golder, 

VicRoads, Coffey and Baynes Geologic and their contribution to discussions on factors affecting landslide 

susceptibility is acknowledged. 

REFERENCES 

AS Miner Geotechnical (ASMG) and Dahlhaus Environmental Geology Pty Ltd (Dahlhaus) 2007. Landslide inventory 
maps – Colac Otway Shire 1:125,000. Corangamite Catchment Management Authority Soil Health Knowledgebase. 

Diakakis, M., Nikolopoulos, E.I., Mavroulis, S., Vassilakis, E. & Korakaki, E. 2017. Observational evidence on the effects 
of mega-fires on the frequency of hydrogeomorphic hazards. The case of the Peloponnese fires of 2007 in Greece, 
Science of the Total Environment, 592, 262-276 

Geological Survey of Victoria (GSV) 1996. 1:250,000 scale geological map series – Colac. Sheet SJ-54-12, Edition 2. 

Leonard, J., Opie, K., Blnachi, R., Newnham, G. & Holland, M. 2016. Wye River / Separation Creek – post-bushfire 
building survey findings, CSIRO Client Report EP16924 

Medwell, G.J. 1971 ‘Structures of the Otway Ranges in the Otway Basin of southeastern Australia, Special Bulletin of 
the Geological Surveys of South Australia and Victoria, 339-362 

Nyman, P., Sheridan, G.J., Smith, H.G. & Lane, P.N.J. 2011. Evidence of debris flow occurrence after wildfire in upland 
catchments of south-east Australia, Geomorphology, 125, 383-401 

Shakesby, R.A. & Doerr, S.H. 2006. Wildfire as a hydrological and geomorphological agent. Earth-Science Reviews, 
Vol 74, pp. 269-307. 

Shin, S.S., Park, S.D. & Lee, K.S. 2013. Sediment and hydrological response to vegetation recovery following wildfire 
on hillslopes and hollow of a small watershed, Journal of Hydrology, 499, 154-166. 

Staley, D.M., Negri, J.A., Kean, J.W., Laber, J.L., Tillery, A.C. & Youberg, A.M. 2017. Prediction of spatially explicit 
rainfall intensity-duration thresholds for post-fire debris flow generation in the western United States, 
Geomorphology, 278, 149-162.  

 


	Bushfires, landslides and geotechnical challenges in the Otway Ranges, Victoria
	1 introduction
	2 background information
	2.1 Geology and geomorphology
	2.2 Landslides observed following the 2015 bushfire event
	2.3 Rainfall
	2.4 Anthropogenic factors

	3 impact of bushfire on landslide susceptibility
	3.1 Published information
	3.2 Key learnings

	4 communication of landslide issues
	5 Practical considerations
	6 Opportunities for increasing community resilience
	7 CONCLUDING REMARKS
	8 acknowledgements

