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Analysis of geomorphic responses to projected 
climate change in Tasmania

This presentation describes a 2011 DPIPWE project to 
identify potential changes to landform (geomorphic) 
processes in the Tasmanian Wilderness World Heritage 
Area (TWWHA) expected with ongoing climate change:

• Based on Climate Futures model projections (Grose et al. 
2010), current at the time for Tasmania.

• Working from first-principles understanding of 
geomorphic processes and their climatic “system 
controls”.

• Study was focussed on TWWHA but many elements of it 
are applicable to production forest and other lands in 
Tasmania.

• No equivalent updated analysis of geomorphic responses 
to climate change in Tasmania undertaken to date.

• Key projections likely remain plausible today
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Systematic analysis method

Identify key geomorphic process themes  
(fluvial, karst, soils, etc)

Review how climatic variables influence each 
geomorphic process (as “system controls”)

Identify projected changes to relevant climatic 
variables (from Climate Futures projections: 

Grose et al. 2010)

Infer consequent changes to geomorphic processes 
(mainly from existing understanding of geomorphic 

processes)
Slide 2 of 10



Key projected changes to climate and consequential 
processes
Primary Climate Variables  (Climate Futures Projections)

– Temperatures: 

• Continuing mean rise, greater in summer and autumn 

• fewer very cold / frost days

– Rainfall:

• Increase in winter and spring rainfall, decrease in summer and autumn rainfall 

• More rainfall in intense events, with longer dry periods between

– Wind:  

• Increasing wind speeds in some areas  

(Observed: wind speed increases since 1980s at west coast BoM stations)

Consequential Landscape Processes
– Fire regime:  Increasing severity & frequency (due to wetter springs, warmer drier 

summers; more lightning ignition)

– Sea-level: Ongoing and accelerating rise will increasing cause coastal flooding and 
erosion

– Vegetation dynamics: Latitudinal and altitudinal migration & change; invasive 
species favoured Slide 3 of 10



Some key climate change impacts expected on 
TWWHA landforms & soils

Organic moorland soils 
• Environmentally marginal now (need persistent 

cold wet climate).
• Existing degradation widespread – timing and  

causes still unknown (fire?)
• Increased drying and fires expected – could      

further degrade remaining soils.

Periglacial patterned terraces
• Active freeze-thaw sorting phenomenon in alpine 

gravels
• Process likely to cease with warmer average 

temperatures, fewer very cold days
• Then water runoff and vegetation increase will 

degrade the landforms

The Boomerang, TWWHALost World Plateau, TWWHA

Anne River area, TWWHA
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Slope process changes - Landslides 

• Landslides are a natural slope process in both 
TWWHA and production forests, but may be 
triggered by human disturbances.

• Expect increased frequency of landslides with 
climate change due to more intense rainfall 
trigger events.

• Likely to be exacerbated by any fire-driven soil 
and vegetation losses (also leading to more slope 
substrate erosion generally).

• May feed increased sediment loads into streams 
and rivers.

• Mt Hopetoun landslide occurred in undisturbed 
TWWHA forest. Unclear whether climate change 
was a factor in this case (research hint: analysis 
of historic air photos could reveal any trends in 
landslide frequency and magnitude).

1991

2007

Mt Hopetoun (TWWHA) Slide 5 of 10



Fluvial (river) geomorphic 
process changes

North River avulsion   Bathurst Harbour 2009

Relevant climate projections:
• Increase in winter and spring rainfall  (spatially variable)
• Decrease in summer and autumn rainfall (spatially 

variable)
• More rainfall in intense events with longer dry 

periods in-between

Geomorphic process changes:
• Increased average river discharges in some areas
• Decreased summer base flows in some areas
• Increased flood magnitudes (from more intense 

rainfall events)

Landform changes:
• Increased average and flood discharges may result in 

increased stream and river channel erosion & 
channel switching (avulsion)

• Increased sediment supply to rivers:
• From increased slope instability
• From increased channel erosion (in bigger flood 

events)
• Increased sediment loads may lead to increasing water 

turbidity, channel braiding and channel switching

Quartz sand (from quartzite bedrock) washing 
downslope after fire, soil and vegetation loss  (Davey 
Gorge area 2014: burnt 2013) Slide 6 of 10



Karst processes - sinkholes

Relevant climate projections:
• Increasing magnitude 

rainfall events.

Geomorphic process changes:
• Increased soil water infiltration 

washing sediment into 
underlying karst cavities and 
drainages during high rainfall 
events.

Landform changes:
• Increased sinkhole subsidence 

and collapses.

Existing (known) sinkholes may become more active.  

Sinkhole collapse and subsidence may develop in locations where they weren’t previously evident at the 
surface (sediment washing into previously undetected subterranean cavities).

Conversely, in some situations long dry periods may also trigger sinkhole collapse (water table lowering 
removing hydraulic support) Slide 7 of 10



Fluvio-karst processes – Landslips and cave 
sedimentation
January 2011:  Nine landslips over several days 
on the Great  Western Tiers above Mole Creek,  
following heavy rainfall event after a wet spring 
and summer. 

These funnelled coarse sediment and woody 
debris down creek-lines, stripping riparian 
vegetation, bank & stream sediments.

A debris flow >2 km long flowed into 
Westmorland Cave (low on the Tiers) and 
choked entrance with debris, diverting normal 
water flow away from the cave.

Scale of stream damage (change) 
unprecedented in historical times (destroyed 
convict-build water infrastructure), likely at least 
partly attributable to climate change.

Similar terrain in Junee-Florentine valleys 
susceptible to similar impacts?

Reference: Hunter, D., 2011: Recent changes in the local 
hydrology, Lobster Rivulet catchment, Mole Creek karst: The 
landslides of January 2011; ACKMA Cave and Karst 
Management in Australasia, 19, Ulverstone, Tasmania, 2011 Photos: Deb Hunter Slide 8 of 10



Coastal processes

Relevant Climate Variable:
• Increasing mean global 

temperatures

Consequential Landscape Process:
• Global mean sea-level rise

Geomorphic process changes:
• More frequent wave attack at higher 

levels on shore

Landform change:
• Increasing shoreline erosion and 

recession of susceptible shoreline 
types

Long term shoreline recession at 
Pittwater shoreline, expected to 
accelerate with sea-level rise;

Already has undermined and killed 
many large plantation pines.

Mostly not an issue for production forest…
but…

Seven Mile Beach Pine Plantation (2008):  north side (Pittwater 
shoreline) Slide 9 of 10



Key implications: 1.
Changes to geomorphic processes under changed 
climatic conditions may necessitate changes to 
some infrastructure and forestry practice 
standards. Examples:

Bridges, roads, drains may need new standards 
to cope with increased wet and flooding 
conditions (channel erosion, channel switching, 
sinkhole collapses, etc)

Forestry practices may need changes to 
minimise increased hazards of landslides, 
sinkhole collapses.

2.
Data-driven research into identifying any changing 
trends in landform behaviour in Tasmania 
warranted. e.g.:

Collection and analysis of data on landslides 
and sinkhole activity – frequency and 
magnitude trends?
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Thank you


