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EXECUTIVE SUMMARY

The Australian Alps catchments

The Australian Alps are the highest mountains of 
the mainland of Australia and the headwater catch–
ments of the Murray, Snowy and Murrumbidgee 
Rivers. They are outstanding natural environments 
made famous by their scenic beauty, mountain 
wildlife, rich history, mountain folklore, dynamic 
mountain weather, and clear cascading streams 
and rivers. Of all the values and benefits delivered 
by this outstanding region, one of the greatest is as 
a water catchment; a major capture, storage and 
filtration landscape yielding high quality and reliable 
water. The Alps reliably deliver an average of 9600 
Gigalitres (GL) of high quality mountain water to 
the Murray-Darling Basin which is about 29% of the 
total Basin’s 32800GL annual average flows. This 
water helps support the production of an annual 
$15 billion worth of agricultural produce from the 
Murray-Darling Basin and directly contributes to a 
$300 million hydroelectricity industry and an Alps 
tourism industry worth at least $280 million. These 
economic advantages are directly linked to the 
natural flow regime, water quality and water yields 
of the Alps catchments which in turn are directly 
linked to the natural condition of the catchments.

Climate change threats

The Alps catchments are directly and indirectly 
threatened by climate change with its forecast 
impacts of drying conditions, more frequent and 
extreme fires, extreme weather events, violent 
storms and the invasion of weeds in the warmer 
conditions. The retention of natural vegetative cover 
for soils is especially critical in a climate change 
environment to help retain non-eroding catchments, 
high water yields, high quality water and natural 
flow regimes. In addition to climate change impacts 
on the catchments, there have been worsening 
soil erosion problems caused by thousands of feral 
horses which are trampling, pugging, eroding and 
causing incision to mountain wetlands and streams. 
Despite some control actions, the numbers of feral 
horses have grown by 200%, from 2500 in 2003 to 
7600 in 2009. A whole-of-Alps population of 13800 
is forecast for 2012.

Inaction will be costly

There is a cost to inaction. The catchments 
are of utmost economic importance to Australia 
with (for example) 3980GL of water flowing from 
the Victorian Alps having been estimated to be 
worth (in 2005) at least $1 billion per 1000GL. The 
average 9600GL generated by the Alps is therefore 
a significant economic resource for Australia. Many 
agricultural areas, some energy sectors, mountain 
tourism and local communities are wholly or partly 
dependent on these Alps waters and the natural 
(good) condition of the catchments. The threats 
mean probable poorer quality water, lower yields 
and changed flow regimes which would bring 
with them economic impacts from less available 
water; the shortening of the economic life of 
impoundments (siltation); the cost of additional 
water treatment and major restoration works for 
the catchments. Dealing with soil erosion threats to 
the Alps catchments is urgent.

Additional action is needed

Protection of the natural condition of the 
catchments is a primary objective of the protected 
areas which conserve the Alps. The 11 Alps national 
parks (including Alpine, Kosciuszko and Namadgi 
National Parks) form a mostly interconnected area 
of conserved lands spanning State and Territory 
borders. They are managed by three organisations 
representing the respective State and Territory 
government Agencies; ACT Parks and Conservation, 
NSW National Parks and Wildlife and Parks 
Victoria. An integrated, cooperative management 
approach is achieved through a Memorandum of 
Understanding (MOU) which includes the three 
Agencies and the Commonwealth Government. 
The MOU is managed by the Australian Alps 
Liaison Committee (AALC). The combined annual 
investment for Alps catchment management by the 
three Agencies in 2009-2010 was $52.69 million. 
Regrettably the status of national park does not 
automatically mean the catchment condition is 
always near-pristine. The landuse history of the park 
and new threats influence this condition status and 
constant management work is needed. For some 



iv

Alps issues, the current combined budgets have 
proven to be inadequate given the serious nature 
of the threats. However, what was the condition of 
the Alps catchments? To address this a systematic 
whole-of-Alps assessment was completed to fully 
understand the magnitude and pervasiveness of 
threats in a climate change environment.

Alps Catchments condition assessment

This Alps Catchments Technical Report 
has provided the assessment needed. It was 
commissioned by the AALC and the Department of 
Climate Change and Energy Efficiency (DCCEE) and 
it has assessed the condition and trend in condition 
of 235 sub-catchments of the Alps parks. In addition 
to soil erosion and feral horses, it identified serious 
threats including introduced deer, severe wildfire 
and four very serious weed species (blackberry, 
broom, hawkweed and willow). With these threats, 
the Alps catchments were considered ill-prepared 
for predicted enhanced climate change pressures. 

Priority Actions

The responses identified at a whole-of-Alps scale 
included six innovative and Priority Actions:

1) halting catchment degradation; 

2) investing in resilient ecosystems; 

3) adapting to new climates; 

4) investing in management innovation; 

5) investing in people and communities and

6) researching for better catchments. 

These Priority Actions were designed as individual 
modules for individual implementation; however, 
they can also work as an integrated, single, large-
scale whole-of-Alps adaptation response to climate 
change if required. The cooperative Alps program 
managed by the AALC has created an important 
capacity to go beyond jurisdictional boundaries 
and to manage at a scale suitable for responding 
to threats to an entire Bioregion. The AALC could, if 
required, administer these works either as discrete 
modules or as larger integrated actions.

The Priority Actions have been programmed 
for implementation over 15 years. This extended 
time frame respects a necessity for summer only 
operations (winter snow cover), the biology and 
difficulty of some pests, the complexity of some 
issues (fire) and the enormity and whole-of-Alps 
extent of the threats in rough, rugged and remote 
terrain.

The works are supplementary to the routine 
Alps Agency work programs and an average 
supplementation investment of $6.6 million per 
annum for the 15 years was identified. The total 
investment estimated was $100 million. This 
is a 12.5% annual increase to the $52.7 million 
funding investment made by the Alps Agencies. 
The investments have been sought as a direct 
contribution to managing the natural condition of 
the Alps catchments given their national economic 
significance.

Benefits

The full implementation of the Priority Actions 
aims to bring long term economic benefits by 
conserving the natural condition of the catchments 
and especially the high quality, reliable water 
flows. The work plans will enhance catchment 
yield at a time of predicted drying. They include 
improved fire research and management of the 
Alps catchments in a changing climate where more 
frequent and extreme fires are forecast, as well as 
the consequential impacts of lower water yields 
through forest regeneration. The responses would 
restore and protect the soil cover and vegetation for 
the highest and most important water catchments 
at a time of increased vulnerability to severe 
storm events and rapid run-off. This work would 
maintain the water flow-regime buffering effects 
of native vegetation when it is needed most. It 
is precautionary by immediately dealing with 
whole-of-Alps soil erosion problems and causes of 
erosion such as feral horse activities. This would 
preclude a need for more massive soil stabilisation 
works to protect hydroelectric power generation 
infrastructure and catchment yield.
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Investments in improved management

The Priority Actions invest in improved 
approaches to management, which would assist 
managers to more adequately respond to climate 
change threats. It is planned for a quantified baseline 
condition of the Alps catchments to be assessed, 
sub-catchment by sub-catchment. This would 
permit managers to track any change in condition 
occurring and for early identification of threats. 
Quantified assessments of the issues and adaptive 
management responses would then be possible. This 
is considered  a minimum management capacity for 
catchments of such economic importance. Research 
into managing the catchments for severe fire will 
also be critical. Additional on-ground climate change 
response work includes ecosystem restoration 

(resilience); fire prediction capability (adaptation) 
and forest replanting (mitigation) work. The Priority 
Actions are forecast to create about 80 long-term 
on-ground jobs in regional Australia.

Urgent action is needed

This report has identified that serious threats are 
impacting the Alps catchments and urgent responses 
are needed. At risk are the quality of the mountain 
waters, water-yield, natural flow regimes and the 
natural condition of the catchments. The impacts 
are a direct threat to the long-term economic well-
being of the Alps area and to downstream users of 
water, particularly for the Murray-Darling Basin, one 
of the economically significant agricultural areas of 
Australia.
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INTRODUCTION

Caring for the Alps catchments (Source: Roger Good collection)
Sphagnum bog restoration and control of non-natural stream incision work following the 2003 Australian Alps fires, Australian 
Alps protected areas. Organic material (clean hay) barriers were used to prevent stream incision of the organic soils and peat 
of bogs which otherwise leads to drying and degradation of wetlands and their adjacent vegetation communities. The shade 
cloth was used successfully to enhance recovery of the Sphagnum.



2

1. INTRODUCTION

1.1 Introduction

Caring for our Australian Alps Catchments is a strategy 
for reducing serious threats impacting the natural 
(good) condition of the high mountain catchments of 
Australia in an environment of climate change. The 
strategy has assessed the natural condition of 235 Alps 
sub-catchments within the Australian Alps national 
parks (Figure 1.1) and has identified local variable 
patterns of improvements from past disturbances and 
it has also recognised some serious and worsening 
threats. “Business as usual” management responses 
have been assessed as inadequate for these threats 
and this report advises major, urgent and immediate 
remedial management action.

The Alps catchments have great significance; their 
outstanding natural values are special to all Australians 
and to the international community. These values are 

officially recognised, with the Alps being listed on the 
register of the National Estate. They are of special 
significance to Indigenous Australians, particularly 
those connecting to country. One of the values, water, 
is enormously important for our Australian economy 
and especially for the many Australians living within the 
basin and the city of Adelaide. The Alps yield on average 
(annually) approximately 9600GL of water (Table 2.3) 
which is about 29% of the average 32800GL yield (DSIR 
2000, Prosser 2009, MDBA 2010) of the Murray-Darling 
Basin (MDB) from just 1% of the one million km2 Basin 
(Figure 1.2) (MDBA 2010). These waters contribute to 
Australia’s economy and this includes hydroelectric 
power generation worth approximately $300 million 
annually (Young 2004 p229); $45 million per annum for 
reduced carbon offsets (Young 2004 p229); and inputs 
to returns from agricultural products of the Murray-

Figure 1.1 The Australian Alps national parks in the context of the Australian continent (Source: NSW DECCW 2010a)
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Darling Basin worth an estimated $15 billion annually 
(Young 2004 p228, MDBA 2010). It has been estimated 
for example, in 2005, that the value of the 3980GL of 
water flowing from the Victorian Alps catchments was 
worth $4 billion (PV 2009c) and this is considered an 
underestimate.

Very serious threats to the catchments exist despite 
active and effective management by the protected 
area agencies; considerable investment by State and 
Territory governments; and, the most advanced and 
effective transboundary protected area cooperative 
management scheme in Australia. This reflects the 
historical (inherited) Alps landuse circumstances; 
the intrinsic biological characteristics of some of the 
threats; and the nature of external changes affecting the 
Alps. Special supplementary funding investments are 
required to provide substantial, long-term investments.

1.2 Threats

Climate change is predicted to be the single greatest 
threat to the natural values of the Australian Alps 
catchments as we know them today. A shift in natural 
vegetation communities of the Alps is forecast as 
temperatures increase, predicted rainfall decreases and 
more cloud-free days occur. As these changes occur, 
many native fauna and flora species will be threatened 
by extinction. One scenario modelled for the year 2100 
for (high) 600ppm CO2 pollution levels by Will Steffen 
of the Australian National University and his colleagues 
forecasts major changes for Australia’s biomes (Figure 
1.3) (Steffen et al, 2009). Whilst this is indicative and 
should be used cautiously, it illustrates the point that 
change to Australia’s biomes are inevitable.

The scenario portrays future hotter and drier 

Figure 1.2 The Australian Alps national parks and the Murray-Darling Basin (Source: NSW DECCW 2010a)
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conditions in south-eastern Australia, the advance of 
the central deserts south-eastwards towards Albury, 
a massive contraction of woodland communities west 
of the Great Dividing Range and a massive contraction 
of eucalypts southward and up-mountain for the Alps. 
Professor Steffen and his co-authors state: 

“Over the next 100 years Australia could well 
experience changes in ecosystem type and 
distribution as least as great as those associated with 
the transition from the Last Glacial Maximum to the 
present, a period of at least 5000 years. The rate of 
climate change – a similar transition in only 100 years 
– is surely unprecedented for the last several million 
years” (Steffen et al, 2009 p40)

How much on-the-ground change will actually 
happen is difficult to assess. However, this indicative 
prediction is based on good science and there is no doubt 
such predictions will become more accurate as science 
improves further. The scenario identifies major changes 
for Australia, for many Australians and for the natural 
condition of the Alps if greenhouse gas mitigation efforts 
are not implemented or are unsuccessful. Regrettably, 

the current global pollution trajectory is tracking at 
the highest level forecast by the IPCC in 2007 (Allison 
et al, 2009) and could well reach the high pollution 
levels modelled for 2100 (Figure 1.3). Even when the 
CO2 pollution is reduced to less dangerous levels, there 
will still be changes in the natural condition of the Alps 
given the lag effect of elevated CO2 in the atmosphere.

For the Alps, the risks to the natural condition of 
the catchments introduced by climate change include 
an increased frequency of severe fires; the loss 
(extinction) of alpine obligate and specialist flora and 
fauna species; a drying of habitats and reduced water 
yield; an invasion of weed species; an altitudinal shift 
in the treeline up mountain and downwards into frost 
hollow basins; a decrease in snow cover and duration 
and reduction in the flows of spring-thaw fed rivers and 
the up-mountain movement of a number of subalpine 
and montane species (Dunlop and Brown 2008; PV 
2009a). Substantial adaptive management responses 
will be needed to respond to these changes. Where it 
is possible, mitigation actions such as the restoration of 

Figure 1.3 A climate change scenario for the year 2100 [modelled by Sandy Harrison of the University of Bristol]  
(Source: Steffen et al, 2009 p41)
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disturbed lands in the Alps protected areas could help 
by sequestering carbon from the atmosphere.

In addition to climate change threats, there are 
immediate threats which exacerbate these problems. 
The Australian Alps national parks, which include the 
Australian Alps South East Corner and South Eastern 
Highlands Bioregions, are impacted by many threats 
including pest animals and weeds, some of which are 
threatening processes (NLWRA 2002 p58). The status of 
the amphibian, bird, reptile and mammal species is of 
concern for all of the Alps, and (for example) of the 293 
native vertebrate animal species of Kosciuszko National 
Park, 50 (or 17%) are considered rare, vulnerable 
or threatened (Mansergh et al, 2004). This is a high 
percentage of species for highly conserved Bioregions. 
The threats affect habitats, can cause soil erosion and 
more frequent and intense fires are also major issues 
for the catchments.

There was an identified need to assess the condition 
of the catchments and the extent of these serious 

threats. This report is a completion of this work. It 
assesses the current condition and trend in condition 
of the catchments and identifies immediate threats and 
the implications of these in a climate change world. 
This assessment then forms a basis for identifying 
major, priority management responses for the Alps 
catchments. 

1.3 The report

The Caring for our Australian Alps Catchments 
Technical Report comprises eight Chapters organised 
into three key sections.

SECTION A:  Describes the values of the Alps catch–
ments, their management and climate 
change threats

SECTION B:  Assesses the current condition, trend 
in condition and threats to the Alps 
catchment values

SECTION C:  Presents responses to the threats and six 
Priority Actions
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SECTION A

VALUES, MANAGEMENT AND CLIMATE CHANGE THREATS

Some Sphagnum Bog wetlands of the Australian Alps (Source: Roger Good collection; Graeme Worboys collection) Some of 
these wetlands were treated by soil conservation works during the 1960s and 1970s and were, in 2010, still slowly recovering 
from the impacts of stock grazing removed in 1952. Others were treated more recently following the 2003 fires.
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2.1 Geography

The Australian Alps with its highest peak, Mount 
Kosciuszko at 2228 metres are the highest lands of the 
Australian continent. They are located in the south-
eastern corner of mainland Australia broadly between 
the Victorian and New South Wales capital cities of 
Melbourne and Sydney [Figure 2.1]. They extend over 
500 kilometres north to south from the New South 
Wales (NSW) Brindabella Ranges, through Namadgi 
National Park in the Australian Capital Territory (ACT), to 

the Snowy Mountains (NSW) and then to the Victorian 
Alps (Anderson and Atkins 2010). They occupy a total 
area of about 25000km2 or 0.3% of Australia (Crabb 
2003). The 11 Australian Alps national parks and other 
protected areas (Australian Alps national parks) occupy 
1.644 million hectares and extend across the majority 
of the Australian Alps Bioregion [Figures 1.1, 2.1, 2.2; 
Table 2.1]

2. THE AUSTRALIAN ALPS NATIONAL PARKS

“Although occupying less than 0.3 percent of the continent, the Australian Alps present to the world a large and 
irreplaceable sample of Australian natural history (...)” (Costin 1989)

Table 2.1 The Australian Alps national parks and other protected areas
(Vic CE 1992a; Vic CE 1992b; Vic CNR 1995; Vic NRE 1996; NSW NPWS 1997; Hardy 2000; Crabb 2003; PV 2005; NSW DEC 2006; ACT DTMS 
2007; CAPAD 2008; NSW DECC 2008; IBRA 2009, AALC 2010)

Protected area Area (ha) Established IUCN protected 
area category

IBRA Bioregion(s) partly conserved 
by the protected areas

Australian Capital Territory

Namadgi National Park 106095 1984 II Australian Alps and South Eastern 
Highlands Tidbinbilla Nature Reserve 5450 1962 II

New South Wales

Bimberi Nature Reserve 7100 1985 II

Australian Alps, South Eastern 
Highlands and South East Corner

Brindabella National Park 18484 1996 II

Kosciuszko National Park 673542 1944 II

Scabby Range Nature Reserve 4982 1982 IA

Victoria

Alpine National Park 646200 1989 II

Australian Alps, South Eastern 
Highlands and South East Corner

Avon Wilderness Park 39650 1987 IB

Baw Baw National Park 13530 1979 II

Mount Buffalo National Park 31000 1898 II

Snowy River National Park 98700 1979 II

Total Area 1644733



9

2.2 Bioregions conserved

The Alps national parks extend across 0.22% of 
Australia and are found within three of Australia’s 85 
Bioregions (Figure 2.1), the Australian Alps (AA), South 
Eastern Highlands (SEH) and South East Corner (SEC)
Bioregions (IBRA 2009) (Figure 2.2). The protected 

areas help conserve the majority of the Australian 
Alps Bioregion and a proportion of the South Eastern 
Highlands and South East Corner Bioregions (Table 2.2, 
Figure 2.2).

Figure 2.1 The 85 Interim Biogeographic Regionalisation of Australia (IBRA) Version 6.1. Bioregions and the Australian Alps 
national parks (Source: NSW DECCW 2010a)
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Figure 2.2 Bioregions (IBRA 6.1) and the Australian Alps (Source: NSW DECCW 2010a)

IBRA code IBRA 6.1 region Total IBRA area for the State/
Territory/nation (ha)

Total area protected 
(ha)

Percent protected

Australian Capital Territory

AA Australian Alps 40382 40378 99.99%

SEH South Eastern Highlands 19431 89156 45.62%

New South Wales

AA Australian Alps 460061 376403 81.82%

SEH South Eastern Highlands 4720672 701222 14.85%

Victoria

AA Australian Alps 714460 357132 49.99%

SEH South Eastern Highlands 3179092 693120 21.80%

SEC South East Corner 1395739 377642 27.06%

Australia

AA Australian Alps 1214902 773912 63.70%

SEH South Eastern Highlands 8095195 1483498 18.33%

SEC South East Corner 2555337 880994 34.47%

Table 2.2 Area of Bioregions conserved as protected areas in the Australian Alps (CAPAD 2008)
(Note: SEH and SEC include some protected areas external to the Australian Alps)
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2.3 Significance
“The alpine areas (...) are of international significance. They are a world-class example of mid-latitude alps, of which 
there are few in the southern hemisphere. They are also unusual in the development of alpine humus soils on a gently 
rounded landscape” (Costin et al, 2004 p57).

Introduction

The Australian Alps national parks and reserves are 
significant to Australia and to Australians (Good 2002). 
They have been recognised in the prestigious National 
Heritage List as a “place” under six criteria (Appendix 
One); they are officially recognised as a National 
Landscape and they include protected area lands of 
World Biosphere Reserve and International Ramsar 
Wetland status. The Alps are located in the lowest, 
flattest and driest (except for Antarctica) continent on 
Earth which has an average elevation of just 330 metres 
and registers just 1% of its total area as lying above 1000 
metres (Lindenmayer 2007; ABS 2008). They are winter 
snow covered high mountain water catchments and are 
the most important and reliable source of water for the 
entire Murray-Darling Basin. The Alps are especially rich 
in cultural heritage and form part of Australia’s folklore 
and stories of country (Appendix One). They have a 
complex and diverse history of use.

Significance of Australia’s natural heritage

Australia is one of 17 mega biodiverse countries on 
earth and one of two developed nations (the other is the 
USA) to have this special status (Lindenmayer 2007). Of 
the estimated 8-9 million species of Earth, about 600000 
to 700000 are found in Australia (Chapman 2006). A 
very large number of them, including 1350 terrestrial 
vertebrates are not found anywhere else on Earth 
(Lindenmayer 2007). When species richness and (such) 
endemicity are combined, a Global Diversity Index can 
be established for nations. Australia is eleventh on this 
list (Chapman 2006). It is a special status, but one which 
brings with it special responsibilities for conservation 
and management of species. It means Australia has 
a very special responsibility for the conservation of 
natural values, ecosystems and species for all of its 85 
Bioregions including the three Alps Bioregions (Figure 
2.1). The Alps have many outstanding values, and have 
been recognised internationally for their importance as 
one of the 234 worldwide biodiversity “Centres of Plant 
Diversity and Endemism” (Boden and Given, 1995).

Alps geology and landforms

The Australian Alps evolved from uplift - thought to 
have initiated as early as the Cretaceous and during the 
Miocene when huge fault blocks were uplifted (Ollier 
and Wyborn 1989 pp35-53). The uplift was distant from 
the margins of the continent which is different to other 
mountain areas of the world that have origins from the 
collision of continental plates. This intra-plate uplift of 
the Australian Alps is special. The geological history of 
this uplifted area is important since it provides a slice of 
the geological evolution of eastern Australia from the 
Cambrian to the recent (AALC 2006). It includes ancient 
Cambrian submarine volcanics, marine deposits, 
limestone reefs, igneous intrusions, volcanics, and 
evidence of tectonic disturbance during the Ordovician, 
Silurian and Lower Devonian and volcanicity during the 
Tertiary. It also icludes evidence of glacial and periglacial 
episodes during the Pleistocene and modern weathering 
and erosion processes for the last 10000 years. This 
evolution also included long periods of erosion and 
planation; faulting and uplift (Galloway 2004).

Today the Australian Alps reflect all of these 
influences. The Alps comprise the entire high altitude 
areas of mainland Australia and includes the highest 
parts of the Great Dividing Range and the continent’s 
highest mountain, Mount Kosciuszko (2228 metres) 
near Thredbo in NSW (Figure 2.3). The Alps extend 
southwards from the Brindabella Mountains in NSW 
and the ACT which includes Mount Franklin (1644 
metres) and Mount Ginnini (1762 metres), to the more 
dissected high country of Victoria (Figure 2.3). The 
Victorian section comprises remnant high mountain 
snow country rising above montane dissected terrain. 
High points are dispersed across eastern Victoria 
and include Mount Bogong (1986 metres), Mount 
Feathertop (1922 metres) and Mt Buller (1805 metres). 
High plateau areas include the Bogong High Plains, 
Dargo and Howitt Plains and the isolated Mount Buffalo 
plateau (1724 metres) (Figure 2.3).
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What is breathtaking for the Alps is its great antiquity, 
its great geological diversity and its tectonic complexity. 
The geological and landscape values include records of 
ancient life found in limestone reef deposits; fish fossil 
sites; palynological sites and cave sub-fossil sites. Cold 
climate features include glacial scoured and moraine 
dammed lakes, moraines, ice-scoured rock surfaces, 
block-streams, records of permafrost, solifluction 
terraces and string bogs. Weathering and erosion 
features are evidenced by deep gorges and waterfalls, 

bold dome-like granite mountains, and karst landscapes 
which include caves, dolines, blind valleys, cliffs, springs 
and risings. The erosion of ancient elevated peneplains 
has left a characteristic Alps landscape of plateau and 
cascading ridge and spur terrain. One special expression 
of this is the tilted Kosciuszko plateau which rises 
steadily in altitude from Jindabyne, to the west to Mount 
Kosciuszko before abruptly plunging to the Geehi River 
along a dramatic mountainous escarpment (Figure 2.3).

Hedley Tarn, a glacial terminal-moraine dammed lake, Kosciuszko National Park (source: Graeme L. Worboys collection)
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Figure 2.3 The physiography of the Australian Alps (Source: NSW DECCW, 2010a)

Soils

The Australian Alps with their deep organic soils are 
recognised as special “soil mountains” (Costin 1989, 
2004) and are unusual on a world basis since most 
high mountain areas have thin or no soil at the highest 
elevations (AALC 2006 p13). These rich subalpine and 
alpine soils receive, store, process and supply a larger 
quantity of high-quality water than any other group of 
soils on the continent (Costin 2004 p27). Costin (2004 
p29) also states:

“Along drainage lines within a catchment, 
groundwater soils have a further controlling role in 
spreading and filtering catchment run-off before it 
enters streams. The groundwater soils have to carry 
a heavy “water load”; they can function successfully 
only if they retain their almost level even surface. 
Incision by gullying and entrenchment impairs these 
functions (...)”.

The deep alpine humus soils have a special 
significance for their role in maintaining the integrity 
of the high mountain catchments and their ability to 
provide water of high quality and sustained yield.

Water and catchment values
“The Australian Alps are of outstanding national 
significance because they contain the highest yielding 
and most efficient water catchments in Australia 
providing the majority of water resources (irrigation, 
domestic use and environmental flows) for South-
East Australia, and associated electricity generation” 
(AALC 2006 p20)

The Alps clean, clear and pure mountain water is 
special. Four of the glacial lakes of the Alps for example 
have the purest waters in Australia; they are clear and 
have low turbidity (Cullen and Norris 1989, p282). Two 
types of rivers have been recognised in the Alps, the 
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fast flowing turbulent streams with stony beds and 
steep gradients and the slower moving flatter gradient 
streams of the plateau areas (Cullen and Norris 1989, 
p283). The streams are supplied from groundwater, but 
also respond rapidly to surface runoff following rainfall 
events although disturbance to natural stream flow has 
been recognised (Cullen and Norris 1989, p283). Aquatic 
invertebrates and native galaxids (Galaxias olidus and 

G. brevipinnis) are found in these streams (Cullen and 
Norris 1989, p284).

The Australian Alps encompass the foremost water 
catchments in Australia (Costin 2004) and the alpine 
areas are of critical importance nationally since they 
receive the highest precipitation (Good 1992) (Figure 
2.4).

Figure 2.4 Mean annual precipitation for the Australian Alps (Source: NSW DECCW 2010a)
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The highest precipitation is in the order of 3800 mm 
per annum for a location immediately north of Mount 
Kosciuszko (Brown and Milner 1989 p300). The average 
annual water yield is approximately 9600GL (Table 2.3) 
which is about 29% of the water yield of the Murray-
Darling Basin (MDB). The Alps water is particularly 
valuable because of its reliability; there is more constant 
flow compared with the wildly fluctuating discharges 
of other Basin rivers and streams. The Alps waters 
contribute to important rivers and streams including 
the Cotter, Goodradigbee, Eucumbene, Kiewa, Mitta 
Mitta, Murray, Murrumbidgee, Snowy, and Thompson 

Rivers. It is the reliability of these water flows which 
makes the Alps catchments so important. In drought 
times, the relative percentage of water contributed 
by the Alps to the Murray-Darling Basin increases and 
this plays a vital role in maintaining environmental 
flows and for providing (initially) high quality water to 
streams for downstream users. Stream ecosystems in 
the Alps catchments are different since stream fauna 
are fragmented and peak discharge of streams is in 
spring (September and October) with snow melt. There 
is nothing else like this in the Australian mainland 
(Williams 2010).

State/Territory 
catchments

Average annual volume of water (GL) Reference

NSW/ACT 4500GL from the Alps catchments, plus an average of 1140GL is diverted 
from the Snowy River catchments to the Murray and Murrumbidgee Rivers

Brown and Milner 
1989; DSIR 2000

NSW Snowy Hydro is required to provide minimum releases of 2088GL to the 
Murray and Murrumbidgee Rivers

Young, D 2004; 
SMA 2006

Victoria 3980GL flows from the Victorian Alps catchments SKM 2005;  
PV 2009c

Aggregated (from the above) the average annual flows from the Australian Alps is about 9620GL

Victoria and NSW Long term average yield / flow for all of the Australian Alps is 13100GL Brown and Millner 
1989

Based on the above sources, the average annual water flow (GL) from the Australian Alps catchments used for the 
purposes of this report is 9600GL

Table 2.3 Annual average water volumes (Gigalitres) flowing from the Australian Alps national parks catchments sourced 
from the literature (Note that different estimates have been provided by different sources with the source of average flow 
figures used by this report accounted for)
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The critical economic and social significance and 
benefits of water sourced from the Alps catchments 
have been summarised (Table 2.4). The (approximate) 
average of 9600GL of Alps water contributes financial 

benefits within the Murray-Darling Basin, especially 
those from potable water supplies, hydroelectric power, 
tourism, and agriculture, especially irrigation. These 
benefits are discussed further in Chapter 5.

Economic area Estimated annual financial 
value ($)

References

Agriculture: Murray-Darling Basin Irrigation products $3.5 billion Young, D 2004 p227

Agriculture: Annual estimated value of Snowy River waters 
contribution to irrigated products of the Murray-Darling Basin

$245 million Young, D 2004 p228

Hydroelectricity (Snowy Hydro Limited) $300 million Young, D 2004 p229

Hydroelectric power displacement of 4.5 million tonnes of 
carbon dioxide emissions

$45 million Young, D 2004 
p229 (for emissions 
valued at $10 a 
tonne)

Recreation values of the Alps catchments area of NSW Between $102 million and 
$458 million per annum, or, an 
average of about $280 million

Young, D 2004 p230; 
Mules, T 2004 p237

Irrigation agriculture: Annual estimate Murrumbidgee River 
Management Committee

About S3 billion MDBC 2006

Irrigation agriculture produces 80% of net profit from agriculture 
from the Murray-Darling Basin

$3.5 to $4.0 billion Prosser 2009

Irrigation agriculture from the Murray and Murrumbidgee 
irrigation areas annual estimate

$3.5 to 4.5 billion Prosser 2009

Water for the environment – Approximate direct value of water 
(price of trade in entitlements)

Approx $10 billion Prosser 2009

Investment in restoring water to the environment $3 billion Prosser 2009

Murray-Darling Basin irrigation agriculture estimate from DSIR 
(2000) based on 43% of Murray-Darling Basin agriculture

$12 billion DSIR 2000; Prosser 
2009

Murray-Darling Basin annual agricultural produce $15 billion MDBA 2010

Table 2.4 Some (annual) financial revenues sourced directly or indirectly from the Alps catchments (Note, some of these 
estimates vary for the same economic area. The purpose of this table is to provide a general appreciation of the financial 
returns associated with water sourced in part or wholly from the Alps)
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Flora communities and habitats
“the [Australian] Alps assemblages of habitats 
and communities (...) are among the richest on the 
mainland (...)” (Costin 1989 p9).

The vegetation communities of the Australian 
Alps and their habitats are diverse, reflecting the 
mountainous terrain, high altitude, the diversity of rock 
types and a marked rain-shadow effect due to water 
laden air from the west being stripped of its moisture as 
it rises over the mountains in moving eastwards. Some 
852 species of vascular plants and 221 species of non-
vascular plants for example are recorded in Kosciuszko 
alone, and at least 380 of these are found in the alpine 
and subalpine areas (Maiden 1898, Good 1992; AALC 
2006).

If we take a mega transect from west to east across 
the Australian Alps we encounter cool temperate 
Sassafras rainforests (Atherosperma moschatum) and 
Mountain Ash communities (Eucalyptus regnans) at the 
base of the mountains in Victoria (Baw Baw National 
Park). In NSW at Kosciuszko, riparian woodlands with 
Black Sallee (E. stellulata) and Broad-leaved Sallee 
(E. camphora) are found at the western base of the 
mountains in the Geehi and Upper Murray rivers. In 
ascending the western escarpment of Kosciuszko, dry 
sclerophyll forests grow on the lower slopes which 
include Broad-leaved Peppermint (E. dives) and Red 
Stringybark (E. macrorhyncha); on mid-slopes wet 
sclerophyll communities are found including Ribbon 
Gum (E. viminalis) and Alpine Ash (E. delegatensis) 
and some rare patches of cool temperate Sassafras 
rainforest. Immediately below the crest of the Main 
Range subalpine Snow-gum woodlands (E. pauciflora) 
bear the brunt of strong winds and snow. At the highest 
point of the range, the treeless and winter snow covered 
alpine communities are found. Continuing eastwards 
beyond the crest, montane forest communities 
including Mountain Gum (E. dalrympleana), Alpine Ash 
(E. delegatensis) and Candlebark (E. rubida) are found 
immediately to the east of subalpine Snow-gums; and, 
on the far eastern fall and rain-shadow areas, drier 
communities of Box Eucalypt (E.albens) and Callitris 
(Callitris glauca) woodlands grow, particularly along 
the lower Snowy River area of NSW and Victoria. In this 
ecologically diverse landscape, there are more than 30 
eucalypts found in Kosciuszko alone, from the highest 

peaks to 200 metres above sea-level (Costin et al, 2004 
p65). Forty-six Eucalypt species are recorded for the 
entire Australian Alps national parks (Kirkpatrick 1994). 
It is a single genus dominating the forest landscape 
from the subalpine to the sea and this does not occur 
anywhere else in the world (Costin 1989).

Wetland communities including bogs and mires are 
particularly important for the rich ecosystems they 
support and the organic soils and peat deposits they 
protect. They provide vegetation cover which assists 
with a natural flow regime of downslope flowing 
waters. Many species are dependent on them such as 
the endemic alpine and subalpine frogs. The work of 
Geoff Hope and his colleagues of the Australian National 
University researching mires in Namadgi National Park 
has provided insights to the recent geological past of 
the Alps including the frequency of pre-European 
fire events (Hope et al, 2009). Many Namadgi and 
Kosciuszko wetlands impacted by the 2003 fires have 
been restored (Hope et al, 2005, Macdonald 2009).

Alpine community

The alpine area (the area above the treeline) is only 
found on the highest mountains of the mainland Alps. It 
occurs on several high peaks in Namadgi National Park 
in the ACT. In Victoria, there are 180 square kilometres 
of alpine environments with 23 vegetation types, 
three of which include endemic fauna (PV 2009a p48). 
The alpine area in Kosciuszko covers approximately 
250 square kilometres (Good 1992). It contains 204 
species of flowering plants, 21 of which are endemic 
and 33 of which are rare (Costin et al, 2000). The 
Tall Alpine Herbfield community dominated by the 
attractive Silver Snow Daisy (Celmisia spp) and Snow 
Grass (Poa spp) association is the most widespread 
community. The alpine area has one of the highest 
proportions of endemic (11%) and rare species of any 
world flora (AALC 2006). Some of its plant communities 
are found nowhere else on Earth (Costin et al, 2004). 
This Kosciuszko alpine vegetation “includes herbfields, 
heaths, bogs and fens, as well as very restricted areas 
of feldmark and snowpatch communities, each with its 
distinctive assemblage of species, many of them unique 
to Kosciuszko” (Costin et al, 2000). 

There are some special habitats found high in the 
Alps which contain specialist alpine and subalpine 
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and threatened animal species. A favoured habitat of 
the Mountain Pygmy Possum (Burramys parvus) (for 
example) is the periglacial boulder fields and their 
associated Mountain Plum Pine (Podocarpus lawrencii) 
communities (Mansergh et al, 2004 p84). Wetlands are 
critical for many alpine and subalpine species including 
the Alpine Water Skink (Eulamprus kosciuskoi), Alpine 
Tree Frog (Littoria verreauxii alpina) and Corroboree 
Frogs (Psuedophryne corroboree and P. pengilleyi) 
(Mansergh et al, 2004 p88). 

Subalpine community

Subalpine communities are found in the ACT, NSW 
and Victoria. The subalpine areas of Kosciuszko cover 
a total of 1627 square kilometres (Good 1992) and are 
dominated by Snow-gum, and the upper slope treelines 
are amoungst the few in the world where the trees are 
dominated by evergreen angiosperms (Kirkpatrick 1994 
cited in Costin et al, 2004). Treeless frost hollows occur 
with inverted treelines where there are broad valleys 
with restricted cold air drainage, and these features and 
their native grasslands are nationally significant (Costin 
et al, 2004). Wetlands are particularly significant in the 
subalpine and alpine and especially the Ginnini Flats 
wetlands in the Brindabella Range in Namadgi National 
Park, which are recognised as an International Ramsar 
wetland site (ACT DTMS 2007).

Fauna

The Bioregions of the Alps have many special values 
for fauna not found anywhere else in the country or the 
world. For vertebrate species, there is a rich assemblage 
of amphibians, birds, reptiles and mammals with 300 
plus vertebrate species recorded (Tables 2.5 and 2.6). 
This includes 61 species (or 21%), which are considered 
rare, vulnerable or threatened. More specifically, the 
Australian Alps national parks conserve 17 mammals, 15 
birds, nine reptiles, nine frogs and 11 fish of this status 
(Mansergh et al, 2004 p77). They also conserve many 

more common species which are of critical importance 
for the health and resilience of the Alps ecosystems 
(Mansergh et al, 2004, p80). 

The alpine and subalpine area is quite special for its 
native fauna and needs to be thought of as an ecological 
island surrounded by montane forests. Kosciuszko 
National Park for example supports 100 native species 
in these environments including endemic or alpine 
specialists (one mammal, four frogs, four reptiles and a 
range of invertebrates. (Mansergh et al, 2004 p73). The 
Baw Baw National Park of Victoria includes the endemic 
Baw Baw frog (Philoria frosti) and Namadgi National 
Park includes critical populations of the endangered 
and endemic Northern Corroboree Frog (Pseudophryne 
pengilleyi) (AALC 2006). The highest concentration of 
reptiles above the snowline anywhere in the world is 
found in the Alps. The Alps parks are also the location 
of the only over-wintering marsupial mammal in the 
world, the Mountain Pygmy Possum (Burramys parvus) 
(Mansergh et al. 2004 p73) and three recorded species 
of native fish (the Mountain Galaxias) are found in the 
snow country (Green and Osborne, 1994 p124).

The unusually deep and rich soils and diverse 
flora of the alpine and subalpine host a number of 
invertebrate species, and it is thought that these fauna 
played a major role in soil formation and continued 
health of the soils (Mansergh et al, 2004 p75). A total 
of 979 invertebrates have been recorded (AALC 2006) 
and there are a high number of individuals for these 
species, with grasshoppers, ants, wasps and bees being 
more important here than overseas (Mansergh et al, 
2004). Earthworms are common in the mountain soils 
and include 10 species of megascolecid earthworms. 
The Alpine Thermocolour grasshopper (Kosciuscola 
tristis) is widespread and is significant as it is one of 
the few insects in the world which changes its colour in 
response to ambient temperature change.
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Species Scientific name Special significance

Amphibians

Fifteen of Australia’s 219 recorded amphibians are found in Kosciuszko National Park. Nine of these species are considered 
rare, vulnerable or threatened

Southern 
Corroboree 
Frog

Pseudophryne 
corroboree

This spectacular black and yellow frog is endemic to the high mountains, and its 
populations are threatened. It is dependent on the high mountain Sphagnum bog 
communities.

Northern 
Corroboree 
Frog

Pseudophryne 
pengilleyi

This equally spectacular frog is endemic to the Brindabella mountains, and its 
populations are threatened. It is also dependent on Sphagnum bog communities.

Birds

One sixth of the world’s species of parrots call Australia home. Australia has 828 recorded bird species of which 196, 
including parrot species are found in the Kosciuszko National Park. Fifteen of these species are considered rare, vulnerable 
or threatened. There are no alpine specialists, but more than 60 species exploit the high country either as international, 
regional or altitudinal migrants. 

Lathams Snipe Gallinago 
hardwickii

Latham’s Snipe commutes annually from the northern hemisphere (Japan) and 
inhabits the mountain wetlands in summer. It is a species subject to JAMBA (Japan-
Australia Migratory Bird Agreement).

Gang Gang 
Cockatoo

Callocephalon 
fimbriatum

Gang Gangs may be found in subalpine woodlands all year round, and at the end of 
summer, may be found in large flocks in the high country.

Reptiles

Relative to other high mountain environments of the world, the Australian Alps are significant for the number of reptile 
species found above the snowline. Of Australia’s 869 recorded reptiles, 41 are found in the Kosciuszko National Park. Nine 
of these species are considered rare, vulnerable or threatened. 

Alpine water 
skink

Eulamprus 
Kosciuskoi

The Alpine Water Skink is distributed through the snow-country of the Australian 
Alps bioregion. It is confined to wetter sites including Sphagnum bogs, fens, wet 
heath and wet sod-tussock grassland

White-lipped 
snake

Drysdalia 
coronoides

The relatively small White-lipped snake is found as high as 2100 metres and is 
relatively common throughout the snow country. It occupies a range of habitats 
from woodlands, grasslands to wet heaths, Sphagnum bogs and rocky areas.

Table 2.5 Australian Alps: Conservation significance of some amphibians, birds and reptiles
(After Good 1992; Mansergh and Broome 1994; Green and Osborne 1994; Mansergh et al, 2004; Chapman 2005; 
Lindenmayer 2007)
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Species Scientific name Special significance

Mammals
The Australian Alps are important on a global basis for the presence of representatives of all subclasses and infraclasses 
of Mammals (Monotremata, Marsupiala and Eutheria). Forty-one of Australia’s 378 recorded mammals (for example) are 
found in Kosciuszko National Park. Seventeen of these species are considered rare, vulnerable or threatened

Mammals-Monotremes

Only three Monotreme species are known for the world, and two are found in Australia (the third, an Echidna, is found in 
New Guinea) The Australian Alps national parks help conserve both of the Australian Monotreme species

Echidna Tachyglossus 
aculeatus

The Echidna is found throughout the subalpine zone and up to the treeline.

Platypus Ornithorhynchus 
anatinus

The Platypus is found in the subalpine and montane rivers of the Alps and generally 
below 1500 metres.

Mammals-Marsupials

Mountain 
Pygmy Possum

Burramys parvus The Mountain Pygmy Possum is the only mountain dependent mammal in Australia 
and is a relic of colder Pleistocene ice ages. It is the only marsupial alpine specialist 
and its descendents can be traced to the early Miocene in Australia (20-25 million 
years ago). It has been found at Australia’s highest mountain, Mount Kosciuszko, 
it has a limited distribution in the Kosciuszko alpine area and the Victorian Alpine 
National Park (Mt Higginbotham and other locations). It has been at the centre 
of conflict between skiing and conservation interests (Mount Blue Cow and Mt 
Hotham).

Spotted-tailed 
Quoll

Dasyurus 
viverrinus

The endangered Spotted-tailed Quoll is found within the Alps national parks. It is 
the largest surviving marsupial carnivore on the Australian mainland.

Wombat Vombatis ursinus The Wombat is the world’s largest burrowing animal and is common throughout 
the subalpine zone. What is different for the Alps, is that the wombat is found in an 
environment which is snow-covered for a number of months of the year.

Mammals-Eutherians

Broad-toothed 
Rat

Mastacomys 
fuscus

The threatened Broad-toothed Rat distribution is generally confined to above the 
snow-line and especially in tall wet heath communities and along water courses. 
It is an endemic cold climate rodent with a vegetarian diet. It is the dominant 
Australian alpine mammalian grazer (compared with deer and other ungulates on 
other continents).

Common Bent-
winged Bat

Miniopterus 
schreibersii

The threatened Common Bent-winged Bat uses the subalpine and alpine areas for 
seasonal foraging of summer insects.

Table 2.6 Australian Alps: Conservation significance of some mammals
(After Good 1992; Mansergh and Broome 1994; Green and Osborne 1994; Mansergh et al, 2004; Chapman 2005; 
Lindenmayer 2007)
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Species migrations

The mountains are an important destination for 
vertebrate and invertebrate migrant species. Over 
60 different bird species are known to use the alpine 
and subalpine areas as a spring, summer and autumn 
destination. They are altitudinal, regional, national or 
international migrants. Following summer (for example), 
one of Australia’s largest bird migrations of hundreds of 
thousands of Yellow-faced Honeyeaters (Lichenostomus 
chrysops) takes place from the mountains towards the 
forests and scrubs of the coast (Costin 1983 p5). There 
are trans-equator birds (two species); north-south 
(eastern Australia) migrants (13 species); less well-
defined nomadic species (six species); and birds which 
undertake regional altitudinal movements (Green and 
Osborne 1994). Latham’s Snipe (Gallinago hardwickii) 
breeds in Japan and flies to Australia for summer 

and then returns (Green and Osborne 1994 p81) and 
is listed under the Japan Australia Migratory Birds 
Agreement (JAMBA) as well as CAMBA, the migratory 
bird agreement with China. 

The Alps are a destination for migrating (up-mountain) 
invertebrate species, including Bogong Moths (Agrotus 
infusa) that travel from their north-western NSW and 
southern Queensland hatching areas to the mountains 
for summer and then return again (Green and Osborne 
1994 p145). The moth is a rich food source, and is the 
basis for major summer congregations of hundreds 
of Little Ravens (Corvus mellori) (Green and Osborne 
1994 p96). At times of ecological stress, such as severe 
droughts, the Alps areas become important refugia 
areas for many bird species which otherwise would be 
found further inland or along the coast. 

Some Australian Alps fauna
(Clockwise from top left) Little Raven (Corvus mellori); Mountain Pygmy Possum (Burramys parvus); Little Raven feeding chick; 
Emu eggs (Dromaius novaehollandiae); Spotted Tree Frog (Litoria spenceri; Eastern Grey Kangaroo (Macropus giganteus); 
Alpine Water Skink (Eulamprus kosciuskoi); Spotted-Tailed Quoll (Dasyurus maculatus); Corroboree Frog (Pseudophryne 
corroboree) (Source: Australian Alps collection; Graeme L. Worboys collection)
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Cultural and social values

The Australian Alps have a rich cultural and social 
heritage. Aboriginal people have continuously lived 
and visited the Alps area from at least 21000 years 
ago as evidenced by archaeological sites (Flood 1980). 
There were cultural traditions and significance linked 
to the mountains such as summer visits for social 
gatherings that took advantage of the abundant Bogong 
Moths (AALC 2006). They are especially important for 
Indigenous people connecting to country today. The 
Alps also have diverse European and Chinese cultural 
traditions associated with explorers, pastoralists, 
settlers, miners, loggers, scientists, hydroelectric 
scheme developers and recreationists. Gold, copper 
and tin mines were established in different locations in 
the mountains, and locations such as “Sawpit Creek” 
in Kosciuszko reflect their early Alpine Ash logging 
heritage, though logging extended until the 1980s in 
some parts of the Alps.

Many scientists such as Baron Ferdinand von Mueller 
(botanist); Edgeworth David (geologist); Alfred Howitt 
(anthropologist, geologist and botanist) and Clement 
Wragge (meteorologist) pioneered scientific discovery 
in the Alps (AALC 2006). The Alps have been a favourite 
recreation destination for people, and destinations such 
as Yarrangobilly Caves House (1901); the Kosciuszko 
Hotel (1908); Mount Buffalo Chalet (1910); and the 

Mount Franklin Chalet (1938) are just some of the 
facilities established (AALC 2006). The Alps today are a 
significant destination for sightseers, hikers, painters, 
photographers, skiers and other visitors.

Ski Resorts and ski areas within and adjacent to 
the Alps national parks such as Falls Creek, Mount 
Hotham, Mount Buffalo, Perisher Valley, Guthega, 
Thredbo and Charlotte Pass are very important winter 
social and recreation destinations for people. The 
construction of the Kiewa and Snowy Mountains 
Hydroelectric Schemes introduced many people to 
Australia at a critical time in its development following 
the Second World War, and has been instrumental in 
transforming Australia’s economic prosperity, cultural 
identity and heritage. The mountains also contributed 
to the beginnings of Government administered nature 
conservation in NSW. The severe erosion of the NSW 
portion of the Alps catchments led to the establishment 
of the Soil Conservation Service of NSW (1938) and the 
establishment of the Kosciusko State Park and its Trust 
(1944). Later, the establishment of the NSW National 
Parks Service in 1967 was particularly influenced by the 
professional management and precedents established 
by the Kosciusko State Park (Worboys and Pickering 
2002).
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The principal purpose of the Australian Alps 
protected areas is to conserve and protect the natural 
and cultural values of the high country. Consistent 
with the Australian constitution, the Australian Alps 
national parks are managed (respectively) by the ACT 
Government (ACT Parks Conservation and Lands); the 
NSW Government (National Parks and Wildlife Service) 
and the Victorian Government (Parks Victoria). The 
Alps protected areas are also the subject of a successful 
cooperative transboundary management agreement 
between these organisations and the Commonwealth 
Government which had been in place for 24 years 
in 2010 (Crabb 2003). Described in this chapter are 
the accountabilities and legal responsibilities of 
each organisation, the Australian Alps national parks 
Memorandum of Understanding (MOU) as well as 
other legislation, policies, and conventions that provide 
a basis for management of the Alps. Also described is 
the conservation progress that has been achieved for 
the Alps parks.

3.1 Legislative and policy context

The Australian Alps national parks are established 
and managed under State and Territory legislation and 
the indicative nature of these legal instruments and 
agreements has been presented for three representative 
protected areas (Table 3.1). Each has nature, catchment 
conservation and culture heritage conservation as a 
focus and each requires a legal instrument (a plan of 
management) to be prepared. The plans establish the 
rationale for management; management actions to be 
undertaken and performance reporting assessments. 
Each Agency has regard for the Alps MOU and national 
and international legal obligations (Table 3.2).

3.2 ACT Parks Conservation and Lands

The ACT is a self-governing Territory of Australia 
which administers two of the Alps parks, Namadgi 
National Park and Tidbinbilla Nature Reserve through 
the Parks, Conservation and Lands (PCL) branch (Table 
2.1). Namadgi National Park and Tidbinbilla are critical 
catchment conservation areas for the ACT’s principal 
water storages for the City of Canberra and nearby towns.

3. CURRENT MANAGEMENT OF THE AUSTRALIAN ALPS NATIONAL PARKS

Ranger Dave Whitfield, ACT Parks and Conservation, Ginini Ramsar wetland inspection, Namadgi National Park, 2010 
(Source: Graeme L. Worboys collection)
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Protected area Plan of management Legislation 
(including amendments)

Purpose (objectives)

Australian Capital Territory

Namadgi 
National Park

2005 Draft Namadgi 
National Park Plan of 
Management (ACT 
DTMS 2005)

(Lands include 
Wilderness and 
National Park)

ACT Land Planning 
and Environment Act 
(1991)

For wilderness:

To conserve the natural environment in a manner 
ensuring that disturbance to that environment is 
minimal

To provide for the use of the area (other than 
by vehicles or other mechanised equipment) for 
recreation by limited numbers of people, so as to 
ensure opportunities for solitude are provided

For national park

To conserve the natural environment

To provide for public use of the area for recreation, 
education and research

New South Wales

Kosciuszko 
National Park

2006 Kosciuszko 
National Park Plan of 
Management (NSW 
DEC 2006)

National Parks and 
Wildlife Act (1974); 
Environmental 
Planning and 
Assessment Act 
(1979) (2001); 
Aboriginal Land 
Rights Act, (1983); 
Wilderness Act 
(1985);
Threatened Species 
Conservation Act 
(1995); Snowy Hydro 
Corporatisation Act 
(1997); Protection 
of the Environment 
Operations Act 
(1997); Rural Fires 
Act (1997) and 
others

For natural values:

Geodiversity and biodiversity values of the park are 
recognised and conserved;

Significance and threat levels guide the management 
of all natural values

The high nature conservation values of the 
watercourses of the park are recognised and protected

Weed, feral animal, soil conservation and revegetation 
works are undertaken in an integrated manner

Threats to the park’s values are managed and reduced

Endangered, vulnerable and other significant plant 
and animal species and communities are afforded 
maximum protection

Management achieves net gains in the extent and 
condition of habitats against surmised pre-European 
levels

Victoria

Alpine National 
Park
Bogong Unit;
Cobberas-
Tingaringy Unit
Dartmouth Unit
Wonangatta-
Moroka Unit 
(including Avon 
Wilderness 
Park)

1992 Plan of 
Management (Four 
plans, one plan per 
Unit)

The National Parks 
Act (1975) (1989)
(1992); Wildlife Act 
(1975); 
Flora and Fauna 
Guarantee Act 
(1988); and other 
legislation

The primary objective is nature conservation, and 
subject to this, sub-objectives include:

Provide opportunities for recreation and education 
associated with enjoyment and understanding of 
natural environments

Conserve and protect natural ecosystems

Supply water and protect catchments and streams

(Selected) Other primary objectives

Allow natural environmental process to continue with 
minimum of disturbance

Protect the park, adjacent land and visitors from 
wildfire

Control or eradicate pest plants and animals

Encourage and undertake scientific research and 
monitoring particularly that which will assist 
management

Table 3.1 Basis for management of the Alps protected areas (examples)
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Protected area Site or feature National legislation; 
policy; agreement

International convention or agreement

Australian Capital Territory

Namadgi National Park Ginini Flats wetlands 
Ramsar Site

Namadgi wetlands

Australian Alps MOU

ACT (Planning and Land 
Management) Act 1988 
(Clth)

Environment Protection 
and Biodiversity 
Conservation Act (1999) 
(Clth)

The Ramsar Convention on Wetlands

Japan (JAMBA) and China (CAMBA) 
International Migratory Bird Agreement 
for Lathams Snipe (Gallinago 
hardwickii)

The Convention on Biological Diversity

New South Wales

Kosciuszko National 
Park

Kosciuszko National Park, 
a World Man and the 
Biosphere Reserve

Blue Lake Ramsar Site

Kosciuszko wetlands

Australian Alps MOU

Environment Protection 
and Biodiversity 
Conservation Act (1999) 
(Clth)

UNESCO Man and the Biosphere 
Program

The Ramsar Convention on Wetlands

Japan (JAMBA) and China (CAMBA) 
International Migratory Bird Agreement 
for Lathams Snipe

The Convention on Biological Diversity

Victoria

Alpine National Park Australian Alps MOU

Environment Protection 
and Biodiversity 
Conservation Act (1999) 
(Clth)

The Convention on Biological Diversity

Table 3.2 National and international management requirements (examples)

3.3 NSW National Parks and Wildlife Service

The NSW National Parks and Wildlife Service (NPWS) 
was established in 1967 and is within the NSW Office 
of Environment and Heritage (OEH), Department of 
Premier and Cabinet. It manages four protected areas 
of the Alps (Bimberi Nature Reserve; Brindabella 
National Park; Kosciuszko National Park and Scabby 
Range National Park-Table 2.1) which are the principal 
catchment areas for the Snowy Mountains Hydroelectric 
Scheme.

3.4 Parks Victoria

Parks Victoria was established in 1996 as a Statutory 
Authority that reports to the Minister for Environment 
and Climate Change (PV 2009b). It administers the 
Alpine National Park; Avon Wilderness Park; Baw Baw 

National Park; Mount Buffalo National Park and the 
Snowy River National Park in the Australian Alps (Table 
2.1). Parts of these areas form important catchments for 
the Kiewa Hydroelectric Scheme and for water storage 
for the city of Melbourne.

3.5 Commonwealth Department of Sustainability, 
Environment, Water, Population and 
Communities (DSEWPaC)

The Commonwealth undertakes national 
responsibilities for Australia on the environment 
for matters that are its direct responsibility such as 
the implementation of the Convention on Biological 
Diversity (DEWHA 2009). The Commonwealth was a 
founding member of the Alps Liaison Committee and 
has taken an active role in the development of the 
trans-boundary cooperative management program. 
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The Commonwealth has no active land management 
responsibilities in the Alps parks, but through its role 
in the Snowy Mountains Hydroelectric Authority, it has 
considerable interest in the maintenance of the Alps 
catchments.

3.6 The Australian Alps Memorandum of 
Understanding (MOU)

A cooperative program for the Australian Alps, the 
Alps MOU was signed by Ministers of the Environment 
for two States and a Territory and the Commonwealth 
in 1986. The vision states:

“Agencies working in partnership to achieve 
excellence in conservation management of natural 
and cultural values and sustainable use through 
an active program of cross-border co-operation” 
(Anderson and Atkins 2010 p88)

The MOU formed the basis for a coordinating 
group (the Australian Alps Liaison Committee), 
the development of an Alps Strategic Plan, the 
establishment of a shared budget, the appointment of 
a full time Program Manager and an annual reporting 
responsibility. Cooperative work includes trans-
boundary threat management actions to conserve the 
catchments (Anderson and Atkins 2010 p88).

3.7 The Australian Alps Liaison Committee

The Australian Alps Liaison Committee (AALC) is 
responsible for the operation of the Alps MOU. It reports 
to a Heads of Agency Group, which in turn reports to an 
Alps Ministerial Council. The Committee is supported by 

a full-time Program Manager, an Operational Group and 
Special Reference Groups. Cooperative management 
actions are facilitated by the Program Manager and the 
four reference groups (Anderson and Atkins 2010 p90). 
The annual pooled budget is allocated to cooperative 
projects and lead agencies and the Program Manager 
undertakes the responsibility of managing staff, 
resources and budgets to achieve the tasks.

3.8 The Alps and other organisations

There are many government, private, non-
government and volunteer organisations that retain 
a vital interest and active involvement in maintaining 
the natural condition of the Alps catchments and 
management of the Alps. These organisations include 
catchment management organisations (with their 
associated Catchment Management Plans); Snowy 
Hydro; AGL-Hydro; ACTEW-AGL; fire management 
organisations; soil conservation authorities; tourism 
companies; local government organisations; indigenous 
organisations; recreation and user groups and many 
others. These organisations and their roles are formally 
recognised in the statutory plans of management for 
the Alps parks.

3.9 Conservation management progress, 
Australian Alps national parks

The Alps management agencies have contributed 
a great deal to the conservation condition of the Alps 
catchments. The combined annual budget of the Alps 
Agencies in 2009-2010 was $52.69 million (Table 3.3), 

Protected area Agency Approximate (combined) 
2009-2010 recurrent and 
capital budgets

ACT Parks Conservation and Lands $6460000

NSW Department of Conservation, Climate Change and Water $31300000

Parks Victoria $14930000

Total $52690000

Table 3.3 Combined (approximate) recurrent and capital investments by Australian Alps national parks protected area 
Agencies for the 2009-2010 financial year (Source: Protected area Agencies)
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with this investment being committed to staffing costs 
and the active, fully operational management of the 
Alps parks.

The management task is great, there are many 
issues to deal with and there are some severe and 
difficult threats. The condition of the Australian Alps 
catchments in 2010 was a product of its landuse history; 
disturbance history; management interventions; the 
virulence and impact of invasive species and the time 
it takes for high mountain lands to fully heal following 
restoration. The oldest of the Alps national parks, 
Kosciuszko National Park in NSW (for example) has 
achieved many important conservation improvements 
and some of these are described (Table 3.3). The 
improvements reflect 66 years of on-going conservation 
work. These conservation management interventions 
were often highly contentious. However, the net long-
term outcome has been the restoration or retention of 
the natural values of the catchments. Many historically 
impacted areas however still need maintenance or 
restoration. New threats are also emerging and the 
park is actively managed to help maintain conservation 
outcomes. 

Namadgi National Park in the ACT was established 

in 1984 and its core area has less disturbance history 
thanks to the very early and strict management of the 
Canberra water supply catchments. There was major 
grazing activity in the Naas and Gudgenby valleys and 
some forestry operations. Namadgi requires full time 
active management to deal with new and historical 
issues. 

The Alpine Park in Victoria was established in 1989 
and bought with it a complex landuse history with 
many degraded areas, inherited weed species and feral 
animals. Landuse debates are still common, including 
scientifically disproven arguments that “alpine grazing 
reduces blazing” (Williams et al, 2006). Parks Victoria 
have multiple, active and on-going programs that are 
treating these issues. In just 21 years of active protected 
area management, important headway had been made, 
but it is early days in a long-term program of restoration 
work.

Climate change is another major threat that all 
management agencies have to contend with. The 
magnitude, complexity and pervasiveness of climate 
change effects for the Alps catchments are described 
next (Chapter 4).

Access for visitors: The Thredbo Top-Station to Mount Kosciuszko walkway (Table 3.4). This elevated, black-iron (steel) mesh 
elevated walkway successfully catered in 2010, for more than 100000 visitors walking to the summit during the summer 
(snow-free) months. This light transmitting structure extends for about 5 kilometres, it protects wetland and Sphagnum 
communities and the easily compacted Alpine Humus soils and it is weed free. The 25 year old structure was designed to 
be zinc free (galvanising is toxic to alpine plants) and to permit the plants to grow up through the mesh. (Source: Graeme L. 
Worboys collection).
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Kosciuszko National Park

Natural condition 
conservation issue

Management intervention Conservation progress (2010)

Summer grazing of the 
park from the 1830s to 
1973 and associated 
burning off caused soil 
erosion and impacts to 
vegetation.

Grazing was removed from 
the alpine area in 1944; from 
areas above 1370 metres 
in 1958 and all grazing 
leases were terminated in 
1972; 1973 drought relief 
grazing was permitted in 
the alpine area; the 1982 
plan of management legally 
prohibited grazing within the 
Park (Worboys and Pickering 
2002 p10).

“In general the recovery trend of the past 40-50 years has 
reached a plateau of relative stability, but not always in the 
original condition. Near original conditions have been achieved 
where sufficient organo-mineral topsoil remained, but not 
where topsoil loss proceeded to the residual stony erosion-
pavement stage” (Costin 2004 p30).

“(...) most of the vegetation of the Kosciuszko plateau has 
achieved a relatively stable state, with changes being cyclic in 
response to short term changes in climate (Scherrer 2003). An 
exception is the continuing increase in some species such as 
Ribbony Grass (Chionochloa frigida) and the Anemone Buttercup 
(Ranunculus anemoneus) that were greatly reduced under 
stocking” (Costin et al, 2000; 2004 p57).

“In some instances, subalpine ground water areas have seen 
an increase in bog mosses and shrubs as streamlines become 
blocked and the water table was raised locally” (Costin et al, 
2004 p61).

Large scale soil 
erosion in the highest 
catchments was 
impacting the natural 
condition of the 
catchments.

The Soil Conservation Service 
of NSW undertook a 25 year 
program of revegetation for 
the alpine area from 1958 to 
1983 (Worboys and Pickering 
2002 p17).

Some 5560 hectares of minor sheet erosion and 440 hectares of 
severe erosion between Mount Kosciuszko and Mount Jagungal 
were provided priority soil conservation treatment. Some areas 
had lost 60cm of soil. 

“Loss of topsoil on parts of the Main Range has caused a change 
in vegetation that is virtually permanent, with feldmark species 
colonising bare soil pavements” (Wimbush and Costin 1979; 
Costin 2004 p57).

Broad-scale 
prescribed burning 
was impacting soil 
cover, causing erosion 
in the catchments, 
and causing changes 
to vegetation 
communities.

Broad-scale prescribed 
burning by the Hume-Snowy 
Bushfire Prevention Scheme 
from the 1950s to the 1970s 
was reviewed in 1981 and 
fire management transferred 
to the NSW National Parks 
and Wildlife Service in 1986. 
Strategic fire management 
plans have replaced the 
Hume-Snowy approach.

The practice of broad-scale prescribed burning was “resulting in 
catchment degradation not in catchment stability” and “there 
was no instance where the burning program had any influence 
on the outcome of subsequent wildfire suppression operations” 
(Leaver 2004 p119). 

Table 3.4 Managing for natural condition of the catchments, Kosciuszko National Park (established 1944) (Kosciuszko 
examples of conservation progress have been selected given its longer period of active conservation management in 2010 (66 
years). This independent assessment has been sourced from published papers.
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Kosciuszko National Park

Natural condition 
conservation issue

Management intervention Conservation progress (2010)

1959 Hydroelectric 
scheme developments 
were proposed for 
Spencers Creek and 
the Western face of 
the Main Range.

The Australian Academy 
of Science supported the 
Kosciuszko State Park Trust 
in establishing a “Primitive 
Area” for the Summit Area 
(Worboys and Pickering 2002 
p13).

A dam at Spencers Creek and aqueducts on the western face of 
the Main Range were prevented and the natural scenery and 
condition of the alpine area has been officially recognised as 
an “Area of exceptional natural and cultural significance” in the 
2006 plan of management (NSW DEC 2006).

Threats from Tourism 
to the natural values 
of the alpine area 
included new ski 
field developments; 
road developments; 
pollution of glacial 
lakes and soil 
compaction and 
erosion impacts from 
overuse.

The 1982 Plan of 
Management officially 
closed the Summit road; 
prevented an expansion of 
Ski Resort areas into the 
highest mountains of the 
Park; removed a hut causing 
pollution of a glacial lake 
and established an elevated 
walkway to the Summit
(Worboys and Pickering 2002).

Traffic jams are no longer encountered near the summit 
of Mount Kosciuszko, plans for road upgrading have been 
withdrawn and the steel mesh elevated walkway between 
Thredbo and the Summit is catering for more than 100000 
visitors per annum with no impacts to the mountain soils and 
no weed problems (Worboys and Pickering 2002). Multiple 
tracking of wet areas has been restored. Lake Albina, with 
the purest water in Australia is no longer being polluted and 
mountains previously mooted for ski developments will remain 
in a natural condition.

Blackberries invaded 
the old Geehi airstrip 
and river side areas, 
Alpine Way.

A concerted spraying program 
over many years has removed 
the blackberries from the 
Geehi Hut area.

The restored area has been redeveloped as a camping and day 
use area by the NPWS, and is a popular destination for visitors 
today. The area needs constant maintenance for weeds. It 
was burnt in 2003, and the Geehi Hut has subsequently been 
restored.

Lightning strike fires 
in remote areas were 
previously responded 
to using fire trail 
access and tankers.

Pioneering NPWS helicopter 
based fire suppression 
techniques were introduced 
including water bombing, use 
of incendiaries, and winch-in 
and direct attack fire crews.

Multiple fire ignitions were kept small and extinguished using 
this approach. The use of Remote Area Fire Fighting crews 
and helicopters has subsequently been adopted by other 
organisations. Small, easily transportable bulldozers were used 
to establish fire control lines in remote terrain (Worboys et al, 
2005). 
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4.1 The Alps: Projected climate change threats 

The predicted changes in climate and weather 
factors in the Alps include temperature increases and 
precipitation regime changes including less snow; less 
total precipitation; changed seasonality of precipitation 
and more extreme precipitation events (Hennessy 
et al, 2003; Pickering et al, 2004; Dunlop and Brown 
2008; Hennessy et al, 2007; Garnaut 2008; Green and 
Pickering 2009; PV 2009a) (Table 4.1). In addition to 
these changes, there are secondary factors associated 
with these changes including more cloud-free days, 
lower humidity and increased total solar radiation 
(UVR) (Howden et al 2003). This is predicted to result in 
more variable and extreme climatic regimes and erratic 
weather events such as high intensity rainfall. These 
extreme weather events will subsequently lead to more 

frequent and erratic, high intensity wildfire events 
(Williams et al 2009). This is of particular significance 
for catchment stability.

Temperature

It is predicted that mean average temperatures may 
increase by between 2.0 and 4.0 degrees Centigrade 
in the Alps over the next 30 to 40 years (Hennessy et 
al 2003, 2007). Data collected to 2009 (K.Green pers 
comm) for Charlotte Pass in Kosciuszko National Park 
indicates that mean average temperatures over the 
past 5 to 6 years had increased by approximately one 
degree more than the mean average for the previous 25 
years. This is an indicator that climate change is already 
occurring. Other actual changes have been recorded 
(Table 4.2).

4. CLIMATE CHANGE THREATS TO THE ALPS CATCHMENTS
The natural catchment condition, water quality, quantity and flow regimes of the Australian Alps are threatened 
by climate change impacts. 

“Predictions of the effects of enhanced greenhouse climate change suggests that the alpine environments and their 
dependent biota are amoungst the most vulnerable environments in Australia and their protection and that of the 
adjacent eucalypt montane forests and woodlands are vital for biodiversity conservation at the national scale” 
(Mansergh et al, 2004 p73).

Alpine Ash (Eucalyptus delegatensis) regenerating after 
fire, Alpine National Park, Victoria. High frequency severe 
fires are predicted to impact this species which is dependent 
on seeds for regeneration (Source Graeme L. Worboys 
collection)
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Australia
(Hennessy et al, 2007; Garnaut 2008; 
Allison et al, 2009; Steffen et al, 2009; Vic 
DSE 2009)

Victoria
(Vic DSE 2009)

Australian Alps national parks
(Hennessy et al, 2003; Pickering et al, 2004; 
Dunlop and Brown 2008; Hennessy et al, 2007; 
Garnaut 2008; Green and Pickering 2009; PV 
2009a)

Average 
Temperature
Increases

[For 2030]
• 2008 emission levels lead to a 25% 

chance of a 2°C rise in temperature
[Best estimates for 2100]
• 1.6°C increase (450 ppm CO2)
• 2.0°C increase (550 ppm CO2)
• 5.1°C increase (no mitigation)
• The north-west is expected to warm 

more quickly than the rest of Australia

• Projections for 2050 are for an increase 
between (low impact) 0.6°C and (high impact) 
2.9°C

Heatwaves • Increase in the number of heatwaves • More days above 35°C

Bushfires • Fire seasons will start earlier
• They will finish later
• They will be more intense
• Two new categories of fire weather 

are forecast, very extreme and 
catastrophic

• More days with very high and 
extreme fire behaviour

• Changes will occur to fire intensity 
and frequency

• (High risk) By 2030 more frequent hot fires 
reduce regeneration of Alpine ecosystems

• Frequent fire: possible conversion of 
woodlands to shrublands and grasslands

Precipitation • Likely decreased precipitation in 
temperate lands

• Less annual rainfall, but more 
intense rainfall events

For 2050
• Possible reduction by 24% (from 1990) for 

high impact 

Snow • Retreat of the snowline. No snow in 
2100 for the no mitigation scenario

• Fewer frosts For 2050
• Possible reductions (high impact) to 96% in 

the area sustaining snow cover for more than 
60 days 

For 2100
• For 450 ppm CO2: Resorts OK
• For 550 ppm CO2: Some snow
• No-mitigation: No snow

Pattern of 
precipitation

• Impacts to seasonality and patterns of 
rainfall intensity

For 2050
• Precipitation is expected to decrease by up 

to 24%

Runoff • More floods
• Changes will occur to water flows 

in rivers and wetlands

• Reduced buffering of stream flows due to loss 
of snow, bogs and fens

• (Medium risk) By 2040 there is reduced snow 
depth and rainfall and increased evaporation 
leads to lower yield and lower water quality

Drought • Increased risk of drought • More droughts • The alpine area is highly sensitive to drought

Weeds and 
pests

• Changes will occur to weed and 
pest distribution

• Less snow, invasion of the alpine area by 
introduced herbivores and carnivores

• (High risk) By 2070, increased competition 
from invasive summer weeds

Habitats and 
Ecosystems

• Decrease in Sphagnum bogs
• Vegetation thickening due to CO2

• Rising treeline, upward migration of species 
and ecosystems

• Loss of insulation and habitat for species

Landuse • Increase in snowmaking
• Increase in summer tourism and recreation
• Pressure for summer sports facilities and 

infrastructure

Table 4.1 Climate change predictions
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Precipitation

There have already been considerable changes in 
snow regimes over the past 50 years with an evident 
steady decline in snow. The five years up until 2009 
for example were within the warmest decade of the 
century and recorded the lowest five-year average snow 
metre-days since the start of recordings in 1954 (Green 
2002, Green and Pickering 2009). This reduced snow 
cover affected the catchment water yields and flow 
regimes, as well as the resilience of a number of snow-
dependent flora and fauna species. Where the flora was 
impacted, the soil stability also declined. The reduced 
distribution and duration of snow cover has led to 
increased frost-heave action over the last decade which 
in turn has resulted in renewed erosion of many areas 
in NSW rehabilitated and revegetated in the 1950s and 
1960s. Similarly, there are predicted changes in rainfall 
regimes for the Alps. All climate change projections 
identify more extreme high intensity storm events, with 
reduced distribution and occurrence of low intensity 
rainfall, particularly in summer.

Extreme weather

The high intensity storms will be both damaging for 
vegetation and soils. These types of storms have already 
resulted in extensive erosion of large areas of exposed 
soils following the 2001, 2003, 2007 and 2009 Alps 
wildfires, as well as in bogs and fens damaged by fire, 
feral horses, pigs and other feral animals. The predicted 
increased rate of climate change over the next 30 years 
will exacerbate these impacts by providing conditions 
advantageous to weeds and other exotic plants and 
animals.

Impacts to native flora

Increasing temperatures and deceasing precipitation 
together with other secondary climate regime changes 
such as lower humidity, increased number of cloud-
free days and increased levels of ultra-violet radiation 
(UV-B) are predicted (Good 2008, Good et al, 2010). 
This will have impacts on the existing native vegetation 
species and communities. This is particularly the case 
for communities such as grasslands and shrublands 

Australia
(Hennessy et al, 2007; Garnaut 
2008; Steffen et al, 2009; Vic DSE 
2009)

Victoria
(Vic DSE 2009)

Australian Alps national parks
(Hennessy et al, 2003; Pickering 
et al, 2004; Dunlop and Brown 
2008; Hennessy et al, 2007; 
Garnaut 2008; Green and 
Pickering 2009; PV 2009)

Measured 
trends 

1900-2009

• 1910-2007: average temperature  
increase 0.9°C

• Rainfall is higher in the north 
and west, drying in southern and 
south-west Australia

• There have been low stream flows 
over the last decade

• The average sea-level has risen 
70mm

• 2009 CO2 emissions tracked at 
the upper bounds of the most 
pessimistic IPCC scenarios

• The alpine region has warmed 
over the past 35 years by 0.2°C 
per decade

• Warming trends at alpine sites 
over 35 years are greater than 
at lower altitudes

• There has been a significant 
decrease in snow over the past 
54 years

• Spring thaw has been 
occurring 2 days earlier each 
decade

• The frequency of “big dumps” 
of snow has decreased 

• The decline of the Short 
Alpine Herbfield and Snow 
patch communities has been 
recorded

Table 4.2 Measured climate change trends (1900-2009)
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that provide soil cover and protection from frost-heave 
and high intensity storms. In the highest catchments of 
the alpine area it is predicted that the declining Short 
Alpine Herbfield will disappear and be replaced by Tall 
Alpine Herbfield, while the Sod-tussock Grasslands 
and Wet Herbfields will dry and become Tall Alpine 
Herbfield (Pickering et al, 2004). These changes in 
community distribution will not greatly impact water 
yield and flow regimes from the alpine area catchments 
in the short-term but as the predicted extinction of a 
number of inter-tussock herbaceous species occurs, 
fragmentation of the vegetative cover will occur leading 
to soil exposure and eventually, increased soil erosion.

Impacts to native fauna

Endemic alpine species such as the Mountain Pygmy 
Possum and Broad-toothed Rat which are dependent 
on reliable winter snow cover for their survival will be 
directly impacted by the variable snow cover and non-
snow cover of the future. Current habitats suitable for 
these species will be lost (Pickering et al, 2004). 

Invasive species

The fragmentation of native vegetation and exposed 
soils provide opportunities for colonisation from exotic 
plant species, particularly those that are able to adapt 
faster to changes in environmental conditions and 
climate change, such as Broom and Hawkweed. The 
increasing upward invasion of such weed species to 
the highest elevations is already occurring and will be 
further enhanced by predicted increasing temperatures 
and by introduced animals which are (similarly) moving 
higher and higher into the Alps. Feral horses and their 
associated damage to bogs and fens are of particular 
concern as many of these mires are being incised by 
runoff following damage by feral horses. Consequently, 
the mires (and streams to which they discharge) which 
are already under stress from reduced groundwater 
seepage and reductions in surface and subsurface 
inflows will result in erosion of the peatbeds. Ultimately 
this leads to the loss of the functional hydrological and 
water filtering role of these groundwater communities. 
This will be to the detriment of the Alps catchments and 
their reliable high quality water yields.

Vegetation communities

Changes in climate will directly impact all plant 
communities, species and habitats and the fauna 
that frequent the individual communities and 
ecosystems and will engender a range of responses 
which (predictably) will mostly be negative (Green 
1998; Pickering et al, 2004). The plant communities 
that will be most impacted by climate change will be 
the higher elevation communities of the alpine and 
subalpine areas including Snowpatch and Feldmark; 
Tall Alpine Herbfield; Short-alpine Herbfield and Sod-
tussock Grasslands and groundwater communities. The 
high elevation alpine and subalpine areas are also the 
areas of highest precipitation and while relatively small 
in area, they are the highest yielding catchments on 
a unit area basis. It is a complexity which will need to 
be managed very carefully, where change in condition 
will need to be monitored closely, and where adaptive 
responses will be needed.

While the individual alpine area catchments yield 
the most water per catchment area, the greater part 
of the subalpine and montane areas are forested and 
it is these forested catchments which contribute the 
greatest total volume of water, both as surface runoff 
and as contributions to groundwater and subsequent 
groundwater seepage to the rivers and streams. Hotter 
and drier climatic conditions will influence the rate of 
forest ground litter accumulation and most significantly, 
the reduction of fuel moisture of the ground litter fuels. 

Frequent extreme fires 

The dryness of forest fuels will lead to more 
frequent wildfire ignitions and higher intensity fires. 
For obligate seeders such as Mountain Ash (Eucalyptus 
regnans) an increase in frequency may influence 
catchment yield through large areas of regenerating 
forests utilising larger amounts of water in-catchment 
and ultimately, as the seed source diminishes, it may 
result in species composition changes in catchments. 
Alpine Ash (Eucalyptus delegatensis) another obligate 
seeder will be impacted by hot, frequent fires (Williams 
et al, 2009). These frequent high intensity forest 
fires in turn impact the stability of the understorey 
vegetation species leading to fragmentation of the 
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forested areas. With declining plant species number 
and vegetation and ground litter cover, the soils of the 
forested catchments are more prone to accelerated 
erosion. Any unstable and eroding catchments will have 
higher catchment discharge rates, with high levels of 
sediments and pollutants transported to dam storages 
and downstream, and which reduces the life of the 
impoundment and quality of the water.

The maintenance of soil stability in the forested Alps 
catchments is very much dependent on the retention of a 
vegetative cover of 70 to 100% and greater than 10 tonnes 
per hectare (10 to 35 t/ha) (Costin et al, 1960; Costin 
2004; Good 1976, 1982, 1986; Good and Leaver 2004). 
It is also recognised that this level of vegetative cover 
will be difficult to achieve and maintain under predicted 
temperature increases, reduced total precipitation and 
more frequent high intensity fires. This minimum level 
of vegetative cover for catchment stability is also the 
maximum fuel level target for prescribed burning. It is 
a direct conflict between catchment conservation and 
wildfire management objectives for the Alps. Further 
research work is needed to investigate this complexity. 
The Alps parks fire management plans generally state 
an aim of maintaining fine fuels (vegetation and organic 
matter) below 10 t/ha. This is usually achieved through 
prescribed burning programs, carried out in autumn. 
Unfortunately this regime of ‘protection burning’ often 
leaves the catchments with little vegetative and litter 
groundcover for several months through winter, spring 
and early summer and at a time when the greatest 
amount of precipitation is received in the Alps. The 
consequences for catchment management are further 
erosion. 

Flow regimes

As the majority of the Alps forests have, at equilibrium 
fuel accumulation, fuel loads in the order of 20 to 70 t/ha, 
(Good 1982, 1986, Leaver 2004), the relatively low level 
of 10t/ha of vegetative / fuel cover reduces the capacity 

of the forest ecosystems to facilitate rainfall infiltration to 
the groundwater. This results in considerable increases 
in surface discharge rates. These high discharge rates 
result in downstream dam storages not being able to 
store, regulate and release environmental flows, urban 
water supplies, and irrigation supplies as the high and 
short-term discharges fill the dams and pass through 
the dams before they can be stored and released. The 
capacity to regulate flows for multiple-use is central 
to the ‘operation’ of the Murray and Murrumbidgee 
Rivers. While a winter high flow and summer low flow 
river regime is the natural Murray River flow regime to 
which native biota and riverine ecosystem processes 
have evolved, this has been changed by river regulation 
over the past 70 to 80 years. The maximum capacity 
of the dams to store and regulate all flows is central 
to having adequate water to release at appropriate 
times for maximum benefit to the environment, urban 
supplies and for irrigation industries. Maintaining 
the natural flow regimes of all discharges from the 
high elevation catchments is therefore essential to 
this management approach, particularly at a time of 
predicted declining precipitation and real reductions in 
amounts of water available for environmental flows and 
riverine ecosystem management. 

4.2 Climate change and catchments

The predicted climate change effects for the 
catchments will introduce many changes and 
interactions. Some of these have been assessed by 
Caffrey and Thompson (2009, Figure 4.1) and their 
analysis demonstrates the complexity of events which 
will need to be managed in the future. There will be 
impacts to the Alps catchments which will require 
constant management inputs. For some issues, if no 
innovative and adaptive management actions are 
implemented in the short-term, accelerated degradation 
of much of the upper elevation Alps catchments is 
predicted to occur.
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Severe erosion of tracks and impacts of run-off and erosion of a wetland from two severe 200mm plus summer rainfall 
events, Kosciuszko National Park (Source: Graeme L. Worboys collection)
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SECTION B

ASSESSING CATCHMENT CONDITION

ACT Parks and Conservation Ranger staff and researchers; assessing the condition, trend in condition and key threats of 
Alps sub-catchments, Namadgi National Park, Namadgi Visitor Centre, January 2010 (Source: Graeme L. Worboys collection)
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5. CONDITION OF THE AUSTRALIAN ALPS NATIONAL PARKS CATCHMENTS

The catchments of the Australian Alps are the most 
significant water catchments of south-eastern Australia 
and are directly affected by climate change threats. 
Managing for the natural condition of the catchments 
which helps to retain natural water yields, water quality 
and flow regimes is vital for the economy of Australia.

5.1 Catchment yields

The catchments are very efficient in capturing and 
delivering high quality water to the Alps rivers and 
streams and they deliver (yield) approximately 1000mm 
of the total annual average precipitation of 1800 to 
2000mm (Figure 2.4). On average, the Alps catchments 
contribute approximately 9600GL of the total runoff 
water yield of the Murray-Darling Basin (DSIR 2000). 
Given the Basin generates an average of 32800GL 
(MDBA 2010) this is a contribution of about 29% of the 
annual average flow of the Basin from less than 1% of 
the total surface area of the Basin catchments.

5.2 Financial benefits of water from the 
Australian Alps

Approximately 48% of the total water yield of the 
Murray-Darling Basin is diverted each year for irrigation 
and urban use; an average diversion of about 11300GL 
per year. Some 3780GL of Murray River and 2350GL of 
Murrumbidgee River flows are diverted annually for 
consumptive use. On route, the waters contribute to 
hydroelectric power generation (Appendix Three). The 
bulk of the diversions are for irrigation (95%) with the 
remainder being used for stock and domestic supplies, 
urban and industrial supplies (DSIR 2000). Agriculture 
production in the Murray-Darling Basin amounts to 
about $15 billion annually which is approximately 
45% of Australia’s gross agricultural production value 
(MDBA 2010). The irrigation industries generate about 
half of the agricultural production but achieve more 
than 60% of the annual returns (DSIR 2000). Waters 
from the Australian Alps contribute importantly to this 
production (Appendix Three). The electricity generated 
from the Snowy and Kiewa Hydroelectric schemes is 
valued at more than $300 million annually (DSIR 2000). 

The value of the Alps water can be calculated. The 
Victorian Alps (for example) deliver an annual average 
of 3980GL and this was estimated (in 2005) to be worth 

$4 billion (PV 2009c). It was considered that this was 
an underestimate of the full economic benefits. In 
the Goulburn-Murray Water region across Victoria’s 
northern plains, the price of permanent water was 
around $1100/Megalitre (ML) in 2005-06. Water 
prices have since fluctuated, with permanent water 
trades exceeding $2300/ML in 2007-08 as the region 
experienced low water availability. While water is 
traded, the market is heavily regulated. In reality, only 
a small portion of total-run off from the Alpine National 
Park is available for trade on the water market. Non-
consumption, social, environmental and non-use values 
are additional benefits and are difficult to quantify. For 
example, the relatively high quality of water leaving 
the Park contributes significantly to water quality 
downstream and thus the costs of treating water before 
and after use. While methodologies for quantifying 
these various benefits are evolving, studies done to 
date for south-eastern Australia indicate there are 
considerable economic benefits (URS 2005, SKM 2005).

The environmental benefits of water from the 
catchments can also be valued in terms of ecosystem 
services. The non-market values of riverine wetlands 
for parts of South Australia and the Murrumbidgee 
River area have been valued at about $2000-$2400 
per hectare (Whitten and Bennett 2001). An economic 
assessment of a Ramsar listed Murray River wetland 
by the Australian Conservation Foundation found that 
such wetlands can have direct and indirect benefits 
amounting to the value of $14.5 million (ACF 2010). 
Water from the Alps parks catchments is therefore 
of great economic importance to Australia and this is 
especially evident during times of drought (Appendix 
Three).

5.3 Natural condition: natural water yields, water 
quality and flow regime

Maintaining the natural condition of the Alps 
catchments is fundamentally important to maintaining 
the (downstream) economic benefits of water and 
for maintaining the economic benefits of the Alps 
landscapes for tourism and recreation. The naturally 
vegetated, stable, and non-eroding Alps catchments, 
their associated healthy, functioning ecosystems, their 
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stable soils and natural surface and sub-surface water 
flows help sustain a reliable flow of high quality water. 
Some considerations about natural condition and water 
delivery include:

• A natural vegetated condition helps maximise water 
yields from catchments. A lower frequency of major, 
intense, forest fires in the catchments for example, 
increases yield through less water committed to 
post-fire forest regeneration in some forrest types. 
The high altitude Snow-gum communities harvest 
additional water from summer cloud and fog and 
maintain enhanced snow deposition (a snow fence 
effect) in winter and the removal of water-hungry 
willows from streams enhances downstream water 
yield.

• Clear, high quality water is sourced from non-
eroding catchments. Non-natural erosion pollutes 
high mountain streams and impacts downstream 
infrastructure such as impoundments servicing 
hydroelectric power generation. Disturbance to 
naturally vegetated condition in high altitude 
environments exposes soils to frost (needle ice) and 
precipitation and subsequent soil erosion.

• Eroding catchments impact natural flow-regimes by 
contributing to more rapid run-off from catchments. 
In severe and prolonged storm events this may 
lead to a more rapid filling of impoundments than 
would have otherwise occurred if the catchment 
was in a natural condition. Excess water flowing 
over impoundment spillways becomes lost water 
in terms of multiple uses, but may benefit the river 
environments.

• Natural condition enhances the resilience (and 
stability) of catchments to perturbations such as 
climate change and other threats such as invasive 
animal and plant species and human use. Areas of 
soil disturbance and soil erosion are opportunities 
for weed invasions and impacts to natural ecosystem 
function.

• The natural condition maintains the natural scenic 
beauty, ecosystem function and biodiversity richness 
of the Alps which is of great national heritage 
conservation significance and of great economic 
importance for tourism.

5.4 Current catchment condition status

It could be assumed that the Alps catchments are in 
a reasonably natural condition given their national park 
status for up to 66 years. This may be the case for some 
areas, but there are still areas requiring restoration 
and maintenance action. In addition, new threats 
and pressures are being placed on natural catchment 
condition from prolonged droughts, invasive species 
and climate change. Many areas recovering from past 
landuse impacts have been affected by more severe 
climate conditions and new threats such as larger and 
more intense fires. The 2003 Alps fires (for example) 
burnt approximately 1.91 million hectares in the 
ACT, NSW and Victoria. This occurred in catastrophic 
circumstances in places as evidenced by the tragic loss 
of four lives and 500 houses in Canberra. Soon after in 
2006/2007 large-scale fires burnt in the Victorian Alps.

These are major issues for managing catchment 
condition. Some new threats have also rapidly 
escalated in the Alps in the five years prior to 2010. 
The numbers of feral horses and introduced deer (for 
example) have risen dramatically. These animals affect 
catchment condition and the delivery of water. Feral 
horses for example directly impact streams, wetlands, 
wetland habitats, soils and endangered species of the 
catchments through trampling, pugging of wet areas, 
habitat destruction, faecal contamination and stream 
incision. 

Individual Alps area managers are aware of such 
threats and changes to their areas of responsibility, 
but there was no “big picture” [at an Australian Alps 
Bioregion scale] assessment for these issues. In addition, 
predictions identify that many issues impacting the 
natural condition of the catchments could become 
worse due to climate change (Chapter 4). An assessment 
of the natural condition of the Alps catchments was 
needed as part of preparing management responses to 
threats. This conclusion was also reached knowing that 
the only previous whole-of-Alps catchment condition 
assessment was completed by the Australian Academy 
of Science in 1957 (AAS 1957). The first step taken was 
to identify the sub-catchments to be assessed.
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5.5 Delineating sub-catchments to be assessed

A total of 235 sub-catchments were defined for 
assessment (Figure 5.1). The number of sub-catchments 
assessed in Kosciuszko National Park combined with 
the Namadgi National Park (108) and the Alpine 
National Park (127) were very similar. There were 12 
sub-catchments identified for Namadgi National Park. 
The delineation method used is described in Appendix 
Three.

5.6 The catchment condition assessment method

In the absence of a suitable database on the 
condition of the Alps catchments it was decided to 
secure an whole-of-Alps assessment of the condition of 

catchments based on expert opinion from Rangers and 
Area Managers (Appendix Three). The expert opinion 
of Rangers has been shown to be a legitimate method 
of assessing the condition and threats to protected 
areas for NSW “State of the Parks” reporting (Hockings 
et al, 2009). Only the “big” catchment condition issues 
were targeted and expert management staff were 
asked to analyse a complexity of catchment condition 
variables prior to providing their summative judgement. 
Wherever possible and where available, supporting 
information was used. It was understood that this 
qualitative assessment would be indicative and not 
prescriptive though it would have credibility given the 
reliability of the expert inputs (Hockings et al, 2009). 

Researchers and NSW National Parks and Wildlife rangers and area managers completing sub-catchment condition and 
trend in condition assessments for northern Kosciuszko National Park, January 2010 (Source: Graeme L. Worboys collection)
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Background: Basis for the method used

The catchment condition assessment method was 
determined during three workshops conducted for 
the Alps Catchments Project. The workshops were 
attended by experts from park Agencies; Catchment 
Management Authorities; CSIRO Freshwater Research 
Centre; State and Territory Government Departments; 
and the Commonwealth Government. The possible 
approaches, appropriate criteria and the methodology 
for determining the condition status of the Alps 
catchments were discussed and finalised. The approach 
to be used was then confirmed by the Alps Catchments 
Project Steering Committee. Simplicity of method was 
sought, and a “traffic light” approach to classifying 
the individual catchments was taken (Figure 5.2). The 
method used is described in more detail (Appendix 
Three). The terms (Poor, Moderate and Good) have 
been defined (Glossary).

Decision making criteria

Rangers and Area Managers were asked to make 
their judgement on condition and trend in condition 
guided by a number of priority criteria (Table 5.1). 

Each expert reviewed a number of factors that could 
influence their assessment for a sub-catchment before 
reaching a decision. Each decision was then immediately 
peer reviewed and discussed by colleagues who were 
present at the work sessions. The priority criteria used 
for guidance were determined at workshops conducted 
as part of this project. Choices for the priority criteria 
were guided by known whole-of-Alps issues and very 
serious and worsening threats.

Advantages of the method

In the absence of a standardised GIS based data-base 
for the Alps parks, this method of interviewing sub-
catchment experts provided a number of benefits for 
the project. The method was simple, cost-effective and 
focused on the major issues. It provided an indicative 
assessment of the condition and trend in condition of 
the Alps catchments at a whole-of-Alps and Bioregional 
scale.

Limitations to the method

The assessment is based on judgments from 
individuals and not by quantitative data and systematic 

Figure 5.2 Catchment condition assessment coding and trend in condition criteria
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survey and this was recognised as an important 
limitation. In addition, no field survey or ground-truthing 
was completed. Though the information generated 
was sourced from the best available knowledge and 
highly qualified and experienced professional staff, the 
findings were considered indicative. 

Some other limitations for the assessment included 
the general lack of readily accessible quantified data for 
some sub-catchments; the need to average the condition 
assessment information across sub-catchments; 
differences in the relative knowledge and experience of 
personnel completing the assessment; and, the general 
degree of difficulty in assessing the degree and extent of 
impacts across sub-catchments. Seven sub-catchments 
in wilderness areas of Kosciuszko National Park received 
a potentially more favourable condition assessment and 
three of these used a “default assessment” (Appendix 
Three).

5.7 Catchment condition assessment

The catchment condition status was assessed for 
235 sub-catchments and three categories of catchment 

condition were recognised being either good, moderate, 
or poor (Glossary) (Figure 5.3). These different status 
conditions reflect the landuse history of the site, the time 
it takes to achieve conservation management progress 
and a range of threats impacting the catchments. The 
assessment map is indicative and is subject to the 
limitations described. It does however identify some 
major concerns for catchment management and these 
will be discussed.

5.8 Trend in condition assessment

The trend in condition assessment map prepared 
for 235 sub-catchments identifies too many sub-
catchments where the condition is “not changing” or 
“declining”. The map is considered indicative (Figure 
5.4) but is also of concern. One of three categories were 
recognised for each sub-catchment being, declining, no 
trend change and improving (Glossary).

Management issues (concerns) Criteria for assessing condition status (disturbance)

Vegetation status Stability of the vegetation and percentage of natural cover. Exposure of bare (non-
vegetated) soil for more than 15% of an area provides a guide.

Introduced animal presence
(Deer, horses, pigs, foxes, rabbits)

The abundance and distribution (and percentage area) of the particular catchment 
utilised by the pest animal is assessed. The dominant pest animals are identified. 
“Other introduced animals” may be recognised where there are serious issues with 
species such as cats, hares, goats and wild cattle.

Introduced plants (weeds)
(Blackberry, willows, broom, 
hawkweed)

The abundance and distribution (and percentage area) of the particular catchment 
utilised by the introduced plants are assessed. The dominant introduced plants are 
identified. Other introduced plants may be recognised where they present serious 
issues.

Wildfire and prescribed fire The frequency, distribution and accumulated number of fires are assessed. Fire is 
treated as a natural phenomenon except where there is an increased fire frequency 
that is non-natural and where there are cumulative impacts.

Infrastructure developments The location and area covered by developments where they lead to threats which 
include introduced plants and animals, soil erosion and pollution.

Soils and soil erosion This includes active erosion which may be localised but in many locations or 
extensive and severe areas of erosion.

Table 5.1 Criteria used to guide interviewee assessment of catchment condition
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Researchers and Parks Victoria Ranger staff completing the review of the sub-catchment condition for their Alps protected 
areas, Falls Creek, Victoria, January 2010 (Source: Graeme L. Worboys collection)



45

Fi
gu

re
 5

.3
 C

at
ch

m
en

t 
co

nd
iti

on
 s

ta
tu

s 
de

pi
ct

ed
 b

y 
co

lo
ur

 (S
ou

rc
e:

 N
SW

 D
EC

CW
 2

01
0a

)



46

Fi
gu

re
 5

.4
 C

at
ch

m
en

t t
re

nd
 in

 c
on

di
ti

on
 s

ta
tu

s 
de

pi
ct

ed
 b

y 
co

lo
ur

 (S
ou

rc
e:

 N
SW

 D
EC

CW
 2

01
0a

)



47

5.9 Analysis: Serious threats

The overall condition status of the Alps catchments is 
of concern. More than 60% of catchments were either in 
poor or moderate condition (Figure 5.5). This contradicts 
many previously held assumptions about the condition 
of catchments within protected areas and is inconsistent 
with the principal management goals of the parks. The 
aim of all park managers is to achieve at least “good” 
status and if possible, “near pristine”. For downstream 
managers of water, this high quality catchment status 
is assumed and is the minimum status considered 
acceptable. To achieve this, active management work 
is constantly needed, and restoration and repair work 
takes long time frames in alpine areas.

Trend in condition status

The trend in condition of more than 70% of sub-
catchments has been assessed as “no trend change” 
or even worse, “declining” (Figure 5.6). Rangers and 
Area Managers who identified no change were often 
accounting for sub-catchments where important 
conservation gains had been made, but where there 
were new or enhanced threats and where management 
inputs were holding ground but the incremental 
improvements needed to overcome threats had not 
been possible. A declining catchment condition status is 
a serious assessment.

Figure 5.5 Assessed condition of the Alps sub-catchments (Source: NSW DECCW 2010a)
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Figure 5.6 Assessed trend in condition of the Alps sub-catchments (Source: NSW DECCW 2010a)
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Serious threats: Whole-of-Alps soil erosion

Soil erosion has been identified as a specific threat 
impacting the natural condition of sub-catchments in 
many locations (Figure 5.7). This is unacceptable in a 
climate change environment where resilient catchment 
ecosystems are needed to endure hotter temperatures 
and more severe storm events (Chapter 4).

The erosion has many causes. One direct cause is 
from rapidly growing populations of feral horses found 
in the Alps catchments and is a major concern (Figure 
5.8). In addition, three of the sub-catchments identified 
as declining in condition are located in the highest 

water yielding areas of the Alps (Figure 5.9). These sub-
catchments had extensive revegetation and restoration 
works applied to them in the 1960s and 1970s but wear 
and tear has led to areas of renewed erosion. Three 
sub-catchments are too many for catchments of this 
status where every Megalitre of water generated is 
precious. Soil erosion is an important threat associated 
with the declining condition of some of these high yield 
sub-catchments. It is clearly an issue for the managers 
of impoundments in the Alps. It is also a matter of 
great concern for the managers of key habitats and 
endangered species.

Figure 5.7 Sub-catchments with soil erosion problems (Source: NSW DECCW 2010a)
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Figure 5.8 Sub-catchments with feral horse problems. These feral horses are rapidly growing in numbers and contribute to 
catchment degradation and soil erosion (Source: NSW DECCW 2010a)

0 

2 

4 

6 

8 

10 

12 

14 

600-800 800-1000 1000-1200 1200-1400 1400-1600 1600-1800 1800-2000 2000-2250 

nu
m

be
r o

f c
at

ch
m

en
ts

 

mean ann. precip. range 

Figure 5.9 Sub-catchments identified as “declining in condition” relative to their catchment yield status  
(Source: NSW DECCW 2010a)
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Serious threats: Whole-of-Alps weeds

The condition assessment identified that introduced 
plants (weeds) remain a major threat to the natural 
condition of the sub-catchments. They have the 
capacity to change habitats, influence water flow 
regime and water quality and influence yield. Climate 
change predictions identify that the distribution of 
weeds may expand, including up-mountain, as average 
temperatures increase.

Some sub-catchments are especially impacted 
(Figure 5.10) and the ability to control the expansion 
and new recruitment of these weeds is becoming 
harder. Willows, blackberries, broom and hawkweed 
are considered to be particularly insidious for the 
Alps catchments. These weeds all impact the natural 

condition of the catchments. They affect native habitats 
and ecosystem function and some such as willows 
diminish water yield. Weeds such as blackberries and 
broom are also a major negative for recreation access 
and visitor use in the Alps, especially along rivers. 
There is great urgency to control the spread of these 
weeds and preferably to contain and reduce the areas 
impacted, and if possible eliminate these weeds.

Serious threat: Whole-of-Alps growth in deer 
numbers

Hard-hooved animals such as deer have been 
introduced to the Alps. Of great concern is their recent 
rapid growth in numbers and expansion of their range 
(Figure 5.11). These non-native pest animals have 

Figure 5.10 Sub-catchments with major weed management issues (Source: NSW DECCW 2010a)
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been recognised as a serious problem in New Zealand 
and studies there have demonstrated the impacts 
they have on the natural condition of catchments. The 
rapid growth in numbers in the Australian Alps can be 
expected to affect habitats, ecosystem function, soil 
erosion and water quality. Any non-natural soil erosion 
in the catchments in a climate change environment is 
unacceptable. Urgent action is required to control these 
animals.

Serious threat: Drier conditions, higher 
temperatures and whole-of-Alps bushfires

The effects of climate change and in particular 
the increased severity of bushfires and the forecast 
reduction of precipitation in the Alps were bought 

forward during the condition assessments as serious 
threats to the Alps catchments. Rangers were aware of 
a dilemma here. They understood that to conserve the 
catchments in steep mountainous terrain and prevent 
soil erosion, a minimum of 10t/ha of forest litter and 
at least 70% soil cover were needed. This forest litter 
fuel load was however considered by fire managers to 
be the upper limit desired for fire management in the 
mountains. The two objectives were contradictory. 
This is a complex problem which needs resolving and 
requires further management research.

Figure 5.11 Sub-catchments with introduced deer populations (Source: NSW DECCW 2010a)
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5.10 Catchment condition assessment: Summary 
of findings

Across the Australian Alps national parks 38% of 235 
sub-catchments were assessed to be in good condition; 
54% were in moderate condition; and 8% were in a poor 
condition. Only 55 catchments (less than 25%) were 
improving, while 42 (17%) were declining. Most (138) 
or 58% of sub-catchments exhibited no change despite 
Agencies being active, professional and contemporary 
with their management programs. In managing for the 
natural condition of the Alps catchments, this situation 
needs to be improved. The results reflect a limitation 
of resources. The low number of catchments in the 
improving category indicates that current investments 

by park management Agencies for threat management, 
soil conservation and biodiversity conservation work 
being undertaken are insufficient to respond to the 
immensity of some of the threats.

In addition to the overall condition and trend in 
condition assessment, four serious and urgent whole-of-
Alps threats were identified. They are 1) the threat of soil 
erosion, particularly that being caused by feral horses; 
2) major threats from weeds; 3) the rapid growth in 
numbers of a pest animal (deer); and 4) concerns about 
the effects of severe bushfires. All of these issues are 
of particular concern in a climate change environment. 
Urgent responses to these whole-of-Alps issues are 
needed and such responses are discussed in Chapter 6.

New outbreak of the aggressive Hawkweed (Hieracium sp) discovered near Round Mountain, 
Kosciuszko National Park in 2010 (Source: Anthony Evans)
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6. RESPONSES NEEDED

6.1 Introduction

The condition and trend in condition assessment of 
the Alps catchments (Chapter 5) identified urgent and 
substantial management responses were needed to 
deal with significant climate change and other threats. 
Because of the scale and complexity of the tasks, an 
innovative approach was needed. This has been based 
on identifying “Priority Actions” which respond to 
threats and invest in management capacities to ensure 
on-going, pro-active and adaptive responses to threats.

A step-by-step process of analysis was completed to 
identify the Priority Actions needed. This included using 
the catchment condition assessment results; identifying 
key responses needed for the threats; reviewing further 
how climate change may impact specific responses 
identified and reviewing how well prepared the current 

integrated Alps catchment management was able to 
deal with major responses (Figure 6.1). This chapter 
describes these steps in more detail and identifies the 
six Priority Actions needed.

6.2 Catchment condition (summary)

The condition assessment identified only 38% of 
the catchments were in good condition and there 
were serious threats to the whole-of-Alps catchment 
condition identified. These included 1) soil erosion, 
particularly erosion caused by the rapidly growing feral 
horse numbers; 2) four difficult weed species; 3) the 
rapid growth and spread of deer and 4) climate change 
threats, especially drought and more frequent and 
severe fires. Establishing causality for these threats is 
an important step in identifying priority management 
responses.

Catchment 
Condition 

Assessment

[Chapter 5 
Findings]

Pressure 
State 

Response 
Assessment

[Identifying 
causality and 
management 

responses 
needed]

Assessment  
Of Climate 

Change 
Forecasts

[Identifying how 
forecast 

management 
responses will be 

impacted by 
climate change] 

Strengths, 
Weaknesses 

Opportunities  
and Threats 

Analysis

[Assessing the 
current capability of 
an integrated AAnp  

to manage major 
projects]

Priority 
Actions

Identification of “what” Priority Actions need  to be implemented

Figure 6.1 Process used for identifying Priority Actions
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6.3 Pressure, State, Response assessment

Ultimately, society determines the nature and 
degree of management investments to be implemented 
to help maintain healthy ecosystems and healthy 
catchments and this decision making process needs to 
be clear. Understanding causality is an important part 
of this process; as is assessing the actual condition of 
the catchments. Using the “Pressure-State-Response” 
conceptual model developed by the Organisation for 
Economic Cooperation and Development (OECD 1993, 
2004), the direct and indirect “Pressures” exerted 
by human activities can be assessed relative to the 
“State” or condition of the catchments and the societal 

“Responses” needed (Figure 6.2).

This framework helps identify causality. Human 
activities cause pressures on the Alps environments 
either directly or indirectly which changes the integrity 
of the natural catchments. The pressures impact the 
state or condition of the catchments and this stimulates 
society’s response. The responses are organised actions 
that either respond directly to the pressure, or improve 
the environmental conditions affected (NZ MFE 2007). 
The condition mapping (Chapter 5) identified threats 
impacting the natural values of the Alps catchments and 
these have been assessed further (Table 6.1).

Historic grazing pressures on the alpine area of Kosciuszko 
National Park pre-1944 caused severe erosion in the 
catchments. Society’s response was to protect and invest in 
the high (economic) value water catchments by removing 
the cattle and undertaking soil erosion control measures 
(Source: Bulder Byles collection)
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Pressures 

(Threats)

State 

(Values being threatened)

Impacts 

(To society)

Response 

(Priority Actions)

Non-natural soil erosion 
of the high mountain 
catchments

4% of 235 Alps sub-catch–
ments have significant soil 
erosion. 

Loss of soil causes impacts 
to habitat diversity, species 
richness and ecosystem 
function of the Alps 
catchments.

Impacts to society from 
soil erosion include poor 
water quality (turbid 
water); altered flow 
regimes; sedimentation of 
impoundments; and impacts 
to healthy ecosystem 
function and the diversity of 
species.

Responses need to deal with 
major causes of non-natural 
soil erosion including: 
• Frequent fire
• Feral horses
• Deer
• Management tracks and 

trails
• Developments
• Visitor use

Introduced animals 17% of the 235 Alps sub-
catchments are significantly 
impacted by introduced 
animals.

Introduced animals have 
an impact on the natural 
ecosystems of the Australian 
Alps national parks and 
threaten the extinction of 
some rare and endangered 
species.

Impacts include the 
disruption of healthy 
habitats and ecosystems; 
impacts to populations 
of rare and endangered 
animals; trampling, soil 
erosion and stream bank 
impacts; the spreading of 
weeds; and impacts to water 
quality and flow regimes.

Responses are required 
for rapidly expanding 
populations of introduced 
animals including:
• Feral horses; and
• Deer

Introduced plants 13% of the 235 Alps sub-
catchments are significantly 
impacted by introduced 
plants.

Introduced plants disrupt 
healthy habitats and 
ecosystems and transform 
natural Australian setting 
values.

Introduced plants invade 
and subsume native 
habitats; some lower 
catchment water yield; and 
they impact on ecosystem 
function. They pose 
problems for recreation 
use of many areas of the 
Australian Alps national 
parks.

Responses are required 
for species that impact 
on catchment yield, those 
that spread aggressively 
and those that will rapidly 
expand their range under 
climate change especially:
• Broom
• Willows
• Blackberries
• Hawkweeds

Frequent fire 70% of the Alps sub-
catchments have been 
burnt by large fires twice (or 
more) in the past 10 years, 
and 12% of the alpine and 
87% sub- alpine have been 
burnt twice or more.

Frequent intense fires 
affect soils, vegetation 
communities, animal 
habitats, catchment yield 
and water quality values. 

Frequent hot fires and 
associated vegetation 
changes can change the 
nature of catchment water 
yield and water quality and 
can change the nature and 
composition of habitats and 
ecosystem function.

Responses are required 
to minimise the incidence 
of non-planned fires 
for strategic catchment 
environments, especially 
the alpine and subalpine 
including:
• Enhancing an Alps 

catchments fire research 
and information capacity 
to assist planning and 
preparing for fire

Table 6.1 Management responses needed for the Australian Alps national parks catchments
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The “Responses” identified have been developed 
from an understanding of causality and condition as 
well as an appreciation of the complexity of interactions 
that need to be considered for the Alps. Non-natural 
soil erosion (for example) is triggered by a number of 
vectors and if the condition is to be improved, a suite of 
integrated actions are needed (Table 6.1). The diagrams 
prepared by Dr Andrea White of Melbourne University 
illustrate these interactions in the alpine and subalpine 
well, and highlight the need for an integrated approach 

to problem solving (Figures 6.3 and 6.4). Some of the 
responses deal with more than one issue. The control 
of feral horses for example helps reduce the spread of 
weeds as well as reducing soil erosion. The relationship 
between threats and values in the catchments is shown 
(Figure 6.3) and some interactions are identified (Figure 
6.4). The response actions also help retain the resilience 
of catchments in an environment of climate change.

Willows impacting an Alps stream (Source: Roger Good collection)
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6.4 Climate change and proposed management 
responses

The nature of investments

The condition of the Alps catchments has been 
identified relative to contemporary climate conditions, 
as have the threat responses needed (Table 6.2). 
Climate change however is changing many ground 
rules for management. Any actions proposed for the 
Australian Alps national parks need to be cognisant of 
climate change predictions. Using these predictions, it 
may be possible to assess whether response actions 
are very urgent; a wise long term investment; or just 
plain futile. Because of the uncertainty of predicted 
climate futures, actions could also be assessed as being 
precautionary. Many precautionary actions may simply 
be a holding strategy for the period up to when current 
action or inaction by governments dictate future CO2 
pollution rates, since rapid response actions by society 
have potential too decrease the severity of some of 
changes forecast. 

Innovation in management

Climate change has introduced a dynamic change 
factor for natural environments which needs to be 
monitored and understood as best as possible. This 
introduces a suite of innovative management responses 
which would be needed for the Alps catchments 
including baseline condition and change in condition 
assessment. These are adaptation investments. Experts 
also advise that improving resilience and mitigation 
investments are important in responsibly managing the 
natural condition of the catchments (Dunlop and Brown 
2008). 

COAG recommended investments

Such innovative work has been identified as 
being important at the highest level of Australian 
intergovernmental liaison and cooperation, the Council 
of Australian Governments (COAG). COAG’s recent 
National Climate Change Adaptation Framework (COAG 
nd) forecasts the need for an “Integrated Regional 
Vulnerability Assessment” for the “climate change 
vulnerable area” of the Australian Alps catchments 

(COAG nd p8, p22). For water resources, it identifies a 
need for further understanding of impacts of climate 
change on water resources and dependent ecosystems 
and for integrating climate change related risks into 
water management (COAG nd p11). These are direct 
investments in research and management for the 
Alps catchments. For biodiversity conservation, it 
identifies the need to identify critical thresholds for 
natural ecosystems and approaches to increasing their 
resilience to the impacts of climate change including 
connectivity (COAG nd p13). These are critical climate 
change adaptation actions. The COAG Adaptation 
Framework has been used to guide the development of 
Priority Actions of this report.

Wise investments

Climate change predictions (Chapter 4) advise that 
conditions in the Alps will be hotter and drier, with 
more frequent extreme weather events and extreme 
fires. For an objective of retaining the natural condition 
of the catchments and objectives of retaining natural 
water quality, flow regimes and yields in a climate 
change environment, a number of considerations are 
clear. It is important that:

• Mountain soils are non-naturally exposed, especially 
given forecast extreme storm events and the resulting 
erosion and impacts to water quality;

• Key ecosystems in the landscape are as healthy as 
possible as they will have to endure hotter and drier 
conditions. Healthy wetland ecosystems for example 
are important for their biodiversity richness and in 
high altitude areas they act as a natural barrier to fire;

• Weeds be contained and controlled since it is 
predicted that many weeds will spread more 
aggressively up-mountain in warmer conditions;

• Agents of soil erosion and soil disturbance at a whole-
of-Alps  scale such as feral horses are removed from 
the Alps catchments;

• Biome shifts (up-mountain and southwards) and 
species losses are anticipated as ecosystems change, 
especially as a consequence of sudden catastrophic 
events and this potential needs to be prepared for; 
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• Management responses are at a landscape scale 
given that climate change predictions identify that 
the south-eastern Australian landscapes will be 
impacted across many degrees of latitude;

• Research and monitoring work is undertaken to 
“track” what is actually happening in the catchments 
and as a basis for adaptive management responses; 
and

• Management skills and capacities are available 
to undertake adaptive responses and that the 
community is well informed about such responses.

These climate change considerations directly 
influence the potential responses to the catchment 
condition and trend in condition findings (Chapter 5). In 
general, they identify a sense of urgency to the priority 
response actions needed. The considerations have been 
summarised relative to their nature, namely: resilience, 
adaptation, mitigation and research (Table 6.2).

Resilience issues are a mix of healing historical 
damage to ecosystems and working at a landscape scale 

in doing this to help achieve long-term conservation 
outcomes for natural catchments. Adaptation issues 
recognise the need to respond quickly to new threats; 
to anticipate and prepare for catastrophic fires; to deal 
with impacts to endangered species and the reality of 
diminishing precipitation.

Mitigation actions through major restoration works 
and the retention of green carbon identify opportunities 
for the Alps Agencies to help offset their own carbon 
emissions and provide opportunities for offsetting 
emissions of others (and the commercial opportunities 
that this may bring). Restoration work will assist the 
natural condition of the catchments. Protecting peat 
deposits and organic soils as well as all forms of green 
carbon will help reduce carbon emissions. Change 
in condition evaluation research, because of natural 
system dynamics, will be important for tracking climate 
change. Forecasting and modelling research will be 
important for predicting future weather and ambient 
conditions of the Alps catchments.

Resilience • Minimise non-natural soil erosion in the catchments
• Restore key damaged ecological communities
• Facilitate connectivity conservation in the wider landscape

Adaptation • Respond vigorously to existing and new pest animal and introduced plant threats
• Research and plan for forecast “catastrophic” scale fire events for the Australian Alps national parks
• Undertake precautionary management for threatened species
• Work with people, local communities, and industry

Mitigation • Conserve and protect strategically located organic soils and peatlands of the Alps catchments
• Conserve the green carbon present within the Alps catchments
• Restore disturbed lands

Evaluation 
and prediction 
research

• Establish a capacity to monitor changes in the condition of the natural environments of the Alps 
catchments from a known baseline condition

• Invest in fire research
• Monitor the change in condition of key species
• Assess “Thresholds of Potential Concern” for species, habitats and ecosystems
• Monitor the severity of threats and changes in threat status
• Undertake adaptive management for important projects
• Invest in research which forecasts climate change effects

Table 6.2 Climate change management issues requiring additional responses
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6.5 Integrated Australian Alps national parks management

Response actions are needed for urgent and major 
whole-of-Alps issues. The success of the cooperative 
and integrated trans boundary management for the 
Alps is known nationally and internationally (Crabb 
2003), however, there was a question of how well it 
would work with the major whole-of-Alps responses 

identified. Were there any special additional responses 
(for example) needed to assist the cooperative program? 
An assessment was completed using a Strengths, 
Weaknesses, Opportunities and Threats (SWOT) analysis 
(Table 6.3), and this process identified some important 
investments needed (Table 6.4).

Strengths Weaknesses Opportunities Threats

The Australian Alps national 
parks MOU successfully enables 
and facilitates transboundary 
protected area management at 
a landscape scale.

There is an effective 
governance system with an 
effective coordinating body, 
The Australian Alps Liaison 
Committee, and a Program 
Manager.

There is a Strategic Plan (AALC 
2008a); a modest combined 
budget of $320000 p.a. for 
cooperative projects; four 
established working groups and 
annual reporting (AALC 2008b).

Considerable success has 
been achieved in cooperative 
projects, capacity building, and 
whole-of-Alps (small) project 
outputs (AALC 2008b).

Catchment Management 
organisations and the AALC 
provide opportunities to extend 
catchment management works 
beyond the boundaries of 
protected areas to the greater 
Bioregion.

Alps cooperative projects are 
undertaken on a part-time basis 
by lead agencies.

Some large-scale whole-of-
Australian Alps national parks 
issues exceed the budget and 
staff time available to Alps 
Agencies.

In 2010, there was no standard 
framework or system for data 
collection (GIS, monitoring 
protocols) analysis, and 
reporting for the Australian 
Alps national parks.

In 2010, there was no 
standardised natural condition 
(baseline) data set from which 
change in condition could be 
measured.

The number of whole-of-
Australian Alps national 
parks area (landscape scale) 
management issues is 
increasing.

Substantial restoration work is 
needed across the Alps due to 
past landuse.

The MOU provides a platform 
from which major, whole-of-
Australian Alps national parks 
projects can be implemented.

There is an opportunity to 
restore the natural condition 
and healthy ecosystems of the 
Australian Alps national parks.

Adequately resourced whole-
of-Alps projects can control 
major threats, add to the 
resilience of the catchments 
and provide adaptation 
responses to climate change.

A standard Alps catchments 
data framework and monitoring 
system could provide a tool for 
whole-of-Alps natural condition 
and change in condition 
reporting.

Well informed scientists and 
managers can cooperatively 
implement adaptive 
management to improve 
the success of management 
interventions.

Climate change forecasting 
research can be facilitated to 
assist the constant refinement 
of adaptation responses.

Innovative projects can be 
implemented such as the 
restoration of subalpine 
woodland communities 
to increase the (relative) 
yield of water from the Alps 
catchments.

Whole-of-Alps projects 
will require approval from 
4 agencies which may be 
influenced by State or Territory 
political requirements.

The rapidity and enormity of 
forecast climate change events 
such as catastrophic fire may 
impact large-scale projects such 
as baseline condition mapping.

Some programs such as horse 
removal operations will be 
objected to. High quality 
education programs and 
strong and unflinching political 
support will be needed.

Large-scale Alps catchments 
projects will need adequate 
resourcing and adequate time 
for them to be successful.

Table 6.3 Integrated Australian Alps national parks management: Strengths, Weaknesses, Opportunities and Threats 
(SWOT) analysis 
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The SWOT identified the potential for the trans–
boundary program to undertake an whole-of-Alps series 
of responses, however, there is a need to improve some 
aspects of the cooperative management program, and 
these have been summarised (Table 6.4).

6.6 Alps catchments threat responses

Business as usual

This report identifies that the natural condition of 
the Alps catchments and the water they generate is 
threatened and urgently needs supplementary whole-
of-Alps management responses. Many threats are 
handled routinely by the Alps management Agencies; 
however, some threat responses require investments 
beyond their combined available resources. The 
responses require substantial funding, full time staff 
involvement and long-term responses for potentially 
up to fifteen years. Without such supplementation, 
some threats will get worse, a situation considered 
unacceptable at a time of worsening climate change 
impacts. Water is needed by south-eastern Australia 
and the Alps catchments need to be functioning in an 

optimum condition.

Given the condition of the Alps catchments, their 
trend in condition, the key issues they face with climate 
change and the urgent need for enhanced management 
responses, “business as usual” is untenable. An 
innovative approach is needed and priority responses 
have been identified.

Caring for catchments

From all of these considerations, six major, urgent 
and innovative whole-of-Alps management threat 
responses have been identified for the Alps catchments. 
These six Priority Actions are:

1. Halting catchment degradation

2. Investing in resilient ecosystems

3. Adapting to new climates

4. Investing in management innovation

5. Investing in people and communities; and

6. Researching for better catchments

The Priority Actions are described further in Chapter 
Seven.

Topic Issue

Alps cooperative budget • Additional funding resources will be needed. The annual Australian Alps national parks 
cooperative budget of $320000 is a fraction of the investment needed for the Alps 
catchments needed

Staff resources • Additional staffing would be needed. The Whole-of-Alps responses would need full time 
staff resources for up to 15 years 

Community involvement • A supportive community will be needed for responses and especially for issues such as 
catastrophic fire and dealing with the removal of feral horses

Agency cultures and systems • Establishing a unified data management framework and supporting information systems 
will need special understanding from the three protected area Agencies and the 
Commonwealth

Table 6.4 Cooperative management investments needed for whole-of-Alps responses
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SECTION C

THREAT RESPONSES AND PRIORITY ACTIONS

Feral horse damage of wetlands, Cooleman Plain, Kosciuszko National Park, 2009
(Source: Andy Spate collection)
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7. CARING FOR OUR AUSTRALIAN ALPS CATCHMENTS

Caring for our Australian Alps Catchments is an 
investment in six Priority Actions which respond to 
urgent climate change and other threats to the natural 
condition of the Alps catchments. 

7.1 Primary objective: Caring for catchments

The overall objective for investing supplementary 
management resources into the Australian Alps 
catchments is:

“To conserve, at a time of climate change, the natural 
condition of the Alps catchments as a basis for 
maintaining natural water yields, water quality and 
flow regimes for the environmental, economic and 
social benefit of Australia”

7.2 Specific objectives

The specific objectives for the six Priority Actions are 
to: 

• Halt catchment degradation and non-natural soil 
erosion;

• Improve the resilience of Alps catchments ecosystems;

• Adapt to climate change effects;

• Contribute to climate change mitigation;

• Use innovation in management practice to prepare 
for climate change effects;

• Involve people and communities in the management 
of the Priority Actions; and

• Undertake catchment research which:

• monitors change in the natural condition of the 
Alps catchments caused by climate change and 
other threats; 

• contributes to improved ecological based fire 
management and 

• which provides input to adaptive management 
practice.

7.3 Operating principles

The six Priority Actions may be implemented 
individually as cooperative transboundary projects 
under the provision of the Australian Alps MOU. They 
can also be integrated. Each Action will be compliant 
with the Constitutional rights, jurisdictional rights, 
responsibilities and wishes of each of the Alps Agencies. 
The following operating principles provide guidance for 
the Priority Actions.

The Priority Actions are:

• Substantial in scope and not otherwise possible to be 
resourced from individual or combined resources of 
the Australian Alps Agencies;

• Whole-of-Alps;

• Implemented consistent with the plans of man–
agement for each protected area;

• Consistent with the Australian Alps national parks 
Strategic Plan (AALC 2008a);

• Integrated and complementary to Agency operations 
in their application;

• Based on adaptive management principles and 
practice;

• Developed for ultimate integration and transfer to 
Alps Agencies operations; and

• Subject to project management evaluation and 
reporting.

7.4 Priority actions

The six Priority Actions are:

1. Halting catchment degradation;

2. Investing in resilient ecosystems;

3. Adapting to new climate regimes;

4. Investing in management innovation;

5. Investing in people and communities; and

6. Researching for better catchments.

Each Priority Action is developed and described 
as a self-contained, fully costed module. They 
are supplementary works which require urgent 
implementation for the stability of the Alps catchments. 
There is a choice to implement the modular Actions 
individually or concurrently as a suite of two or 
more integrated initiatives. The overall benefit of 
implementation is maximised when the implementation 
of all six are combined concurrently.

The Priority Actions are described here individually 
and in detail including: 

• A brief summary of the Action; 

• How the Action responds to climate change threats 
to catchment values; 

• A statement of the costs and the benefits of the 
investment; 
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• An appraisal of ramifications if no action is taken; 

• A detailed presentation of individual Targets for each 
Action;

• Background notes presented in “Boxes” which 
provide background notes for the Action; and 

• Detailed budget costings for each of the Targets 
provided as an Appendix (Appendix Four).

7.5 Priority Action One: “Halting catchment 
degradation”

“[In a climate change future] protected area 
managers are likely to be faced with new and 
evolving threats, increasing uncertainty about their 
potential impacts and changing effectiveness of 
different management approaches” (Dunlop and 
Brown 2008 p96)

Summary

This action seeks the urgent removal and control of 
rapidly growing populations of pest animals and weeds 
that are contributing to erosion in the catchments. 
It seeks the control of serious weeds impacting the 
natural catchment condition. Six urgent Targets have 
been identified.

i. Reduce the number of feral horses

ii. Reduce the number of deer

iii. Contain the spread of broom

iv. Eradicate willows

v. Contain the spread of blackberries

vi. Eradicate hawkweed

Catchment threats in an environment of climate 
change

Pest animals such as feral horses seriously impact 
the natural condition of the catchments by selectively 
grazing, trampling, disturbing soils, disturbing wet 
areas, causing soil erosion, entrenching streams and 
causing faecal contamination. The rapid invasion and 
replacement of natural habitats by introduced plant 
species impacts the functioning of natural ecosystems 
and healthy catchments and can enhance fire behaviour. 
The six targets selected reflect, in an environment 
of climate change, their whole-of-Alps status, the 
magnitude of the threats, their rapidly growing threat 

status (or potential growth) and their consequent soil 
erosion and destructive impacts to the natural condition 
of the catchments (Box 7.1).

Costs

The estimated cost of this work is $28 million at 
$5.6 million per annum for five core years of action. 
This estimate is exclusive of start-up costs and essential 
costs needed for an eight year follow through period of 
work following the “core” activity (Appendix Five).

Benefits

The Priority Action minimises whole-of-Alps soil 
erosion caused by serious agents of erosion. It maintains 
natural water yields through the removal of willows and 
it helps retain the natural condition of the catchments. 
These benefits mean less sedimentation of rivers, 
streams and hydroelectric-scheme dams; the delivery 
of higher quality water and more water yield is achieved 
in the absence of willows.

Ramifications of inaction

Inaction could ultimately lead to:

• much greater soil erosion control works being 
required later;

• more substantial weed control works to regain 
catchment yields lost;

• a diminished economic life of hydroelectric power 
generation infrastructure and impoundments; and 

• additional investments in water quality treatment 
downstream of the Alps.

Detailed description of the Targets

Six urgent management responses are needed to 
respond to six significant and immediate threats to the 
natural condition of the Alps catchments (Table 7.1). The 
outcomes sought are to be evaluated after five full years 
of control action. The fifteenth year evaluation would 
assess the benefits of the full Target implementation 
including the need for potential follow-up work.
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Five and Fifteen Year Outcomes Targets

Five years

Impacts to the natural condition of 
the catchments are reduced through a 
reduction in feral horse numbers. Feral 
horses are reduced to a level where 
routine annual population culls further 
decrease total numbers. Isolated 
populations are removed.

Fifteen years

Impacts to the natural catchments 
are reduced due to residual numbers 
only of feral horses remaining in the 
Australian Alps national parks.

1. Urgently contain and reduce the number of feral horses

More feral horses mean more impacts to the natural condition of the catchments. 
Feral horses (Equus caballus) cause serious physical damage to the natural 
condition of the Alps catchments and particularly stream bank erosion, wetland 
disturbance, wallows (rolling areas), stream disturbance, soil compaction and the 
creation of tracks (Dyring 1993). Indirect impacts include the proliferation and 
perpetuation of weed species identified in trampled areas and dung piles (Dyring 
1993). Despite current control programs, feral horses are increasing at about 21% 
per annum spread across the Australian Alps national parks area, and in 2009 
there were about 7600 (Dawson, 2009). This is a 200+% growth in population 
numbers from the estimated 2003 populations of about 2500. A population of 
13800 has been forecast for 2012 (Dawson, 2009; Australian Alps national parks 
nd)

Five years

Impacts to the natural condition of 
the catchments are reduced due to a 
reduction in the number of deer.

Fifteen years

Impacts to the natural catchments 
are reduced and the number of 
deer remaining are reduced to a 
level where annual population culls 
decrease the total population number.

2. Urgently contain and reduce the number of deer

More deer mean more impacts to the natural condition of the catchments. Deer 
species, principally Sambar (Cervus unicolour), Fallow (Dama dama) and Red Deer 
(Cervus elaphus) are cryptic species identified in forested terrain of the Australian 
Alps national parks and beyond. They prefer wet areas, streams and riparian 
vegetation in the catchments and Fallow and Sambar have rapidly expanded 
in numbers and extended their range throughout the Australian Alps national 
parks. Deer have caused impacts to natural systems in New Zealand (Husheer and 
Frampton 2005) and are a species of concern here.

Five years

Natural habitats of the Alps are 
protected from further spread of 
broom species through containment 
of large areas of broom infestation and 
the elimination of small and isolated 
infestations.

Fifteen years

The area of natural habitats of the 
Alps is increased [There are less areas 
subject to broom species infestation].

3. Contain the spread of broom species, reduce the area of impact, and restore 
previously infested areas

English Broom (Cytisus scoparius) and Cape Broom (Genista monspessulana) are 
aggressive invaders of natural habitats across a wide environmental gradient 
including in montane and riparian habitats. The Victorian Alpine National Park 
is subject to one of most extensive infestations of English broom in Australia 
(Caffrey and Thompson 2009 p42) and Cape Broom is a significant problem in 
areas such as the Wonnangatta Valley in the Alpine National Park. Broom invades 
native habitats in the catchments and generates dense thickets which alters 
the micro-climate; it excludes most other vegetation and disturbs ecological 
processes. Broom also increases the intensity of fire (Caffrey and Thompson 2009 
p42). Broom seeds can remain viable for several decades necessitating long term 
maintenance follow-up. Fire can lead to mass germination post fire.

Table 7.1 Halting catchment degradation
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Five and Fifteen Year Outcomes Targets

Five years

The area of natural riparian habitats 
[and other willow impacted areas] 
of the Australian Alps national parks 
catchments are increased through 
the intensive removal of willows and 
associated follow-up treatment and 
restoration.

Fifteen years

The natural condition of the Australian 
Alps national parks catchments 
impacted by willows is 100% restored 
and new infestations are removed as 
they appear.

4. Eradicate willow infestations from the Australian Alps national parks

Willows (Salix spp) are weeds of national significance and in the Australian Alps 
national parks they are still expanding their range. They impact the natural 
condition of catchments by invading and spreading in natural riparian lands, 
other wet areas and peatlands. They reduce the habitat available for vertebrates 
such as drainage line vegetation favoured by the threatened Broad-toothed Rat 
(Ladson et al, 1997 cited in Caffrey and Thompson, 2009), they impact natural 
ecosystems and reduce catchment water yield. Researchers have found for a 
property at Jerilderie NSW for example, annual savings of 3-4 megalitres per 
hectare of willows removed as well as water quality improvements (Doody et al, 
2007). Willows are an issue for the Australian Alps national parks area generally, 
however large areas of the Alps are still willow free and subject to new invasions 
from wind-blown seed, such as the Howqua area of the Alpine National Park. At 
a time of (overall) declining catchment water yields, their removal is especially 
important. A large scale program can remove the majority of existing willows 
from the Australian Alps national parks in 15 years. A concerted willow control 
program (for example) was undertaken during 2003-2009 for 186 kilometres of 
the main branch of the NSW Snowy River downstream from Jindabyne to the 
Victorian Border. It successfully removed this weed to a maintenance checking 
status (Henderson 2009).

Five years

The potential up-mountain spread 
of blackberries into high elevation 
areas of the Australian Alps national 
parks is halted for all sub-catchments 
of the Australian Alps national parks. 
Key natural assets threatened by 
blackberries are protected.

Fifteen Years

The up-mountain range of blackberries 
remains contained. Key natural assets 
threatened by blackberries remain 
protected.

5. Contain the “up-mountain” spread of blackberries and protect key natural 
assets threatened by blackberries

Blackberries (Rubus spp) are weeds of national significance and are found in 
montane environments throughout the Australian Alps national parks. They 
significantly impact the natural condition of catchments. They form dense 
thickets that can restrict access to and along waterways. They out compete many 
native flora species, and they can harbour pest vertebrate species (Caffrey and 
Thompson 2009 p53). Climate change forecasts identify a strong potential for 
up-mountain movement of flora species (such as blackberries) as temperatures 
increase (Dunlop and Brown 2008, p153; Caffrey and Thompson 2009 p53). 
Containment action for this weed is critical for the upper montane, subalpine and 
alpine areas.

Five years

All occurrences of Hawkweeds in the 
Australian Alps national parks are 
eradicated.

Fifteen years

Hawkweeds remain undetected in the 
Australian Alps national parks despite 
on-going surveillance in previously 
infected areas.

6. Eradicate hawkweeds from the Australian Alps national parks

King Devil, Orange and Mouse-Ear Hawkweed (Hieracium praealtum, H. 
aurantiacum and H. aurantiacum respectively) are highly aggressive invaders of 
natural ecosystems. Hawkweeds have been identified in the Jagungal Wilderness 
of Kosciuszko National Park; in Falls Creek and on the adjacent Bogong High 
Plains area of the Alpine National Park and at Mount Buller adjacent to the Alpine 
National Park. Mouse-Ear Hawkweed has been identified in Namadgi National 
Park. Complete eradication is the target for all three species. Ten species of 
Hawkweed have invaded large areas of New Zealand and have completely altered 
many ecosystems there (AALC 2009a)
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Major threats to the natural values of the 
Australian Alps national parks catchments are caused 
by introduced plant and animal impacts. Some pest 
animals such as feral horses and pigs selectively 
graze, trample ground cover, disturb soils, disturb 
wet areas, cause soil erosion, help entrench streams 
and cause faecal contamination. The rapid invasion 
and replacement of natural habitats by introduced 
plant species is a serious threat to the functioning 
of natural ecosystems and healthy catchments. 
Invasive species are recognised as a major issue in 
the Victorian Government’s White Paper on “Land 
and Biodiversity at a time of Climate Change Report” 
which states: 

“Invasive species contribute to the extinction 
of indigenous species, affect the diversity and 
function of ecosystems, reduce productivity, 
damage amenity, lesson tourism opportunities, 
reduce water quality and may increase fire risk. 
(...) Weeds alone cost the Victorian economy over 
$900 million each year (Vic DSE 2009 p83)”

The Australian Alps national parks Agencies 
undertake introduced species control within the parks 
for wild dogs (Canis lupus), foxes (Vulpes vulpes), 
cats (Felix catus), rabbits (Oryctolagus cuniculus), 
hares (Lepus capensis), feral pigs (Sus scrofa), feral 
goats (Capra hircus), feral horses (Equus caballus), 
St Johns Wort (Hypericum perforatum), Broom 
(Cytisus spp), Cape Broom (Genista monspessulana), 
Serrated Tussock (Nassella trichotoma), Hawkweeds 
(Hieracium spp), Willows (Salix spp) and other 
species. Despite important management successes 
(Chapter 3) some threats are getting worse because 
of the aggressive nature of these species.

The Alps condition assessment has identified six 
major (immediate) introduced species threats to the 
Alps catchments which are whole-of-Alps in scale 
and which will continue to seriously degrade the 
natural values of the catchments if left unmanaged. 

The threats are the:

• Rapid spread and growth in horse numbers

• Rapid spread and growth in deer numbers

• Spread of broom species

• Spread of willows

• Spread of blackberries to higher elevations

• Spread of hawkweeds

The responses needed are large in scale and need 
to be sustained for many years. They are beyond 
the resources of the individual (and integrated) 
Australian Alps national parks resources and are 
most appropriate for the Priority Action.

“A successful invasive species  program depends 
on people working together to achieve change 
at the right scale (...) it is important that invasive 
species are managed to protect high priority 
assets [including the Alps] at a landscape scale 
(Vic DSE 2009 p83)”

The landscape scale of weeds as a serious 
management issue for the Alps catchments has been 
shown by the condition assessment.

Feral horses (Equus caballus) are a growing 
problem in the Alps. The 2009 population estimate 
of 7679 feral horses for the Australian Alps national 
parks is the highest ever recorded and growth to 
reach these numbers has been recent (Dawson 
2009). Their forecast increase to 13800 in just two 
more years is of great concern (Dawson 2009).The 
area in which they are found across the Australian 
Alps national parks has also expanded. Wetland 
habitats are particularly vulnerable from horses with 
species found in them such as the endangered alpine 
and subalpine Sphagnum bog dwelling Corroboree 
Frog and Broad-toothed Rat at risk from increasing 
numbers of horses. Each management Agency has 
approved horse control programs. NSW and Victoria 
use live capture and removal, with several hundred 
horses removed each year. This is about 4% per 

Box 7.1 Background notes: Halting catchment degradation 
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annum and well below the natural replacement 
numbers of about 21% (1400) feral horses per 
annum. The net result is an expanding population. 
The ACT impounds and then euthanises horses. 
Through their proactive management, there are no 
feral horses in the Cotter water supply catchment of 
the ACT, though some horses are found in the Naas 
Valley area.

Deer species, principally Sambar (Cervus 
unicolour), Fallow (Dama dama) and Red Deer 
(Cervus elaphus) are cryptic species found in forested 
terrain of the Australian Alps national parks and 
beyond. Deer have rapidly expanded throughout the 
Alps in recent years and catchments considered as 
having a serious deer presence in 2010 have been 
presented (Figure 5.11). This is a cloven-hoofed pest 
animal introduced into a natural environment whose 
evolution has not been exposed to such species. 

Expanding numbers and preference for moister 
areas, forests and riparian areas ensures that it will 
be of concern to those responsible for managing the 
natural condition of catchments. Deer have caused 
extensive impacts in natural areas of New Zealand 
(Husheer and Frampton 2005). The need to respond 
to threats is especially urgent for some issues given 
the rapid recent increase in severity and spatial 
extent of the threat. However, such control work is 
long term if it is to be effective.

Threat responses identified by the Targets need 
enhanced management resourcing for a minimum 
of 15 years to ensure an effective response. The 
outcomes sought are for the threats to natural values 
of the catchments to be eliminated; controlled 
(the threat declines); or, contained (the spread is 
halted and outliers eliminated) after 15 years of 
management intervention.

Feral horses in the alpine area following the 2003 fires, Kosciuszko National Park (Source: Dane Wimbush collection)
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7.6 Priority Action Two: “Investing In resilient 
ecosystems”

“Resilience describes an ecosystem’s capacity to 
adapt to changes and disturbances while maintaining 
the same basic function, structure and interactions” 
(Australia’s Biodiversity Conservation Strategy 2010-
2020, Consultation Draft, CA 2009b p21)

Summary

This Priority Action focuses on the restoration of soil 
erosion in the catchments of highest precipitation to 
maximise natural water yield, quality and flow regimes 
from these areas. It targets the strategic restoration 
of high altitude Snow-gum communities to restore 
natural (higher) water yields in an environment of 
drying conditions and it focuses on the restoration of 
high altitude wetlands to prevent erosion, retain natural 
flow regimes, to act as a fire barrier in fire events as 
well as retaining organic carbon in the soil profile. 
This Action recognises the pervasive landscape scale 
effects of climate change and facilitates whole-of-
Alps connectivity conservation actions as part of the 
larger Great Eastern Ranges connectivity conservation 
initiative. The Action includes four targets:

i. Restore strategic areas of non-natural soil erosion

ii. Restore strategically selected alpine and subalpine 
wetlands

iii. Revegetate high altitude Snow-gum communities

iv. Facilitate connectivity conservation

Catchment threats in an environment of climate 
change

Many of the soil erosion works of the 1960s and 
1970s in Kosciuszko National Park now need urgent 
maintenance. New soil erosion disturbance requires 
restoration action elsewhere in the Alps. Many 
wetland areas are recovering naturally from historical 
disturbance, however, non-natural stream incision and 
recent fires have impacted many wetlands and recovery 
action is needed to minimise exposed soil areas and 
to prevent further entrenchment of streams. Major 
climate change influenced biome shifts are predicted 
and there is a threat, in a fragmented landscape, that 
the Alps could be isolated from the greater landscape of 

the Great Eastern Ranges. This threatens the integrity of 
natural processes in the Alps and therefore the natural 
condition of the Alps. Loss of connectivity in the larger 
landscape is a long term threat (Soulé et al, 2006). 

Costs

The estimated cost of this work is $8 million at $1.6 
million per annum for five core years of action. This 
estimate is exclusive of start-up costs and essential 
costs needed for an eight year follow through period of 
work (Appendix Five).

Benefits

The restoration of Snow-gums (on maturity) is 
predicted to enhance water yield and these additional 
Megalitres are estimated to be worth as much as $12.4 
million per annum or more (Box 7.2). Natural, stable 
wetlands and wetlands functioning as a fire barrier 
are investments in minimising future restoration 
and soil erosion control works. Prevention of soil 
erosion increases the life of major hydroelectric and 
irrigation water impoundments, minimises the need 
for downstream water treatment, and provides a more 
natural water flow regime through vegetation which can 
help minimise water loss to the water regulation system 
through dam overflow during high precipitation events.

Ramifications of inaction

There are economic consequences in the longer 
term for inaction. Additional water yield generated 
from the Alps in a drying environment will not be 
gained. An eroding catchment will be vulnerable to 
extreme weather events, and in-action will result in a 
much larger restoration program being required later. 
Water quality impacted by sediment loads may need 
to be treated downstream. Non-natural flow regimes 
may result in too rapid discharge of water from the 
Alps and in periods of high discharge, there may be a 
loss of economically valuable over-flow water from 
impoundments.

Targets (detail)

Four critical management Targets are identified to 
help facilitate resilience for natural ecosystems of the 
Alps catchments.
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Five Year and Fifteen Year Outcomes Targets

Five years

The natural condition of the alpine 
and subalpine wetlands is enhanced 
by restoration of 25% of wetlands 
scheduled for restoration.

Fifteen year

The natural condition of the Alpine 
and subalpine wetlands is enhanced 
by restoration of 80% of wetlands 
scheduled for restoration.

1. Restore alpine and subalpine wetland communities

This Target plans to survey and review all Australian Alps national parks wetlands 
and identify those strategic wetlands to receive restoration work. This work 
would be closely integrated with the soil erosion Target as a basis for minimising 
soil erosion and the continued non-natural down-cutting of streams. Restoration 
would then be initiated. Wetland communities of the Alps catchments provide a 
significant role in sustaining healthy catchments and ecosystem functions. On a 
proportional area basis, their habitats retain the greatest diversity of alpine and 
subalpine species, many of which are threatened. Many of these wet areas have 
been impacted by past fire, developments and by trampling from feral animals, and 
require restoration work. Some areas have already been successfully restored. 

Five years

The natural condition of the 
Kosciuszko subalpine Snow-gum 
communities is enhanced through 
the restoration of 25% of the former 
Snow-gum distribution.

Fifteen years

The natural condition of the 
Kosciuszko subalpine Snow-gum 
communities is enhanced through 
the restoration of 80% of the former 
Snow-gum distribution.

2. Revegetate the previous Snow-gum (Eucalyptus pauciflora) ecosystems

This Target plans to survey the Alps catchments and historical evidence of the 
former distribution of Snow-gum to accurately plot the actual prior distribution 
of this species. The natural catchments of Kosciuszko National Park once included 
a greater area covered by Snow-gum ecosystems than currently exist. Grazing 
and fire impacts killed many areas of Snow-gum woodland in the highest parts of 
the catchments and consequently today there is generally more heath and less 
herbaceous species present than before (Costin 1954 p374). The focus is forecast 
to be in the highest areas (the highest water yielding) areas of the parks. Based on 
this survey, a total area of restoration would be accurately assessed. The current 
estimate of 17000 hectares is indicative (Figure 7.2).

Five years

Twenty percent of soils exposed 
to non-natural erosion in the 
catchments are restored.

Fifteen years

Eighty percent of soils exposed 
to non-natural erosion in the 
catchments are restored.

3. Restore areas subject to non-natural soil erosion 

Highest priority for this target is planned to be given to restoring sub-catchments 
which have the highest water yields (which are the sub-catchments of the highest 
parts of the Alps) (Figure 2.4). This priority work includes repairing historical 
soil conservation works completed for these areas. Restoration of important 
wetland and other areas impacted by feral horses would generally be completed 
concurrently with feral horse removal programs, and other urgent soil conservation 
work will also be prioritised.

Soil erosion due to non-natural disturbance is occurring throughout the Australian 
Alps national parks and is an issue for water quality and yield and for the infilling 
of impoundments. Eroding soils are a particular issue for a climate change world 
with its forecast for more frequent and increasingly severe storms and associated 
high intensity rainfall events. Bare soil areas also provide opportunities for weed 
invasions. A major whole-of-Alps program of minimising soil erosion impacts from 
feral horse impacts, disturbed bogs and streams, old soil conservation works, 
roads, tracks, trails, infrastructure, fire control lines, unofficial visitor recreation 
tracks (Pickering and Growcock 2009) is proposed over a 15 year period.

Table 7.2 Investing in resilient ecosystems
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Resilience is forecast to be maximised if natural 
ecosystems are healthy and disturbance is minimised 
(Good 1998, 2006, 2008).

“In the context of climate change, ecosystem 
resilience might be considered as the extent 
to which species, ecosystems, landscapes and 
seascapes can undergo change without loss of 
values; that is, species do not become extinct and 
ecosystems continue to function as they change 

(Vic DSE 2009 pxiii)”

To maintain resilience, large scale and immediate 
threats need to be dealt with and responses to six 
threats have already been described (Action One). 
In addition there are historical impacts to the Alps 
ecosystems that need repair. Significant areas 
of the Australian Alps national parks have prior 
disturbance such as the alpine and subalpine areas 
of the Main Range and the cleared montane forests 
of Blowering, Waste Point, Kalkite and Merambego 
Homestead areas of Kosciuszko. Some of these areas 
need restoration work to help enhance resilience. 
This is the focus of Priority Action Two which 
includes the restoration of wetland communities, 
Snow=gum woodlands, and non-natural areas of soil 
erosion given the importance of these actions for 

sustaining the natural condition of the catchments. 
At a landscape scale, managing to retain natural 
interconnections between the Alps national parks 
and the Great Eastern Ranges Connectivity Corridor 
(Mackey et al, 2010; Pulsford et al, 2010) and 
Victoria’s Biolinks that extend into the Alps area 
(Vic DSE 2009 p14) are important for continuing and 
evolving ecosystem processes and resilience. This 
action will help ensure opportunities for species 
dispersal, migration and evolutionary adaptation. 
Background information about the four resilience 
targets is presented here.

Ecological restoration of wetlands
“The subalpine bogs are in a sorry state. A few 
areas escaped the [2003] fires, but most of the 
bogs we saw between Valentines and Snakey Plain 
were badly burnt, the odd remaining hummocks 
of Sphagnum brown and undercut and the bog 
shrubs blackened sticks. The wetland sedges were 
sprouting from the base but it is hard to see how 
the bogs will recover in the short term”. (Costin et 
al, 2004 p66)

The Alpine Sphagnum Bogs and Associated 
Fens (CA 2009a) community  is a nationally listed 
threatened community and is also listed under 

Five Year and Fifteen Year Outcomes Targets

Five years

The Australian Alps national parks 
Project is a respected partner of 
the Great Eastern Ranges (GER) 
Connectivity Corridor management 
team and directly contributes to 
six (or more) GER connectivity 
conservation management projects.

Fifteen years

The Australian Alps national 
parks Project is a respected 
partner of GER management and 
actively contributes management 
information, expertise, and 
cooperative resources to facilitate 
connectivity conservation.

4. Facilitate GER corridor connectivity conservation

“Implementing a system of Biolinks [for Victoria] will require a significant 
increase in shared investment, action and co-operation over the next 50 
years or more” (Vic DSE 2009 p15)

This Target will help facilitate connectivity conservation outcomes for the 
Australian Alps, South Eastern Highlands and South East Coast Bioregions as part of 
their landscape conservation context in the Great Eastern Ranges (GER) Corridor. 
Conservation of natural habitats, connectivity management, fire management and 
threat management is likely to be a focus. This work will be mostly off-park. 

The long term health of the Alps catchment ecosystems is forecast to be facilitated 
by resilient natural systems and interconnected natural areas will assist this ideal. 
The Australian Alps national parks as part of a large scale and effectively managed 
GER connectivity corridor can help to maintain such resilience. The start-up and 
early-formative GER management is likely to need cooperative support from many 
stakeholders. Cooperative input and assistance from Australian Alps national parks 
protected area managers for strategic planning, for information and for on-ground 
partnerships will be critical (Worboys et al, 2010). This position is reinforced by the 
Victorian White paper on biodiversity and climate change (Vic DSE 2009).

Box 7.2 Background notes: Investing in resilient ecosystems: 
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NSW and Victorian threatened species legislation. 
Retaining its natural condition is significant in the 
Alps catchments given that as a healthy ecosystem, 
it includes the greatest concentration of biodiversity 
per hectare for alpine and subalpine communities. 
Many rare and endangered species are dependent 
on its healthy condition for their welfare. During 
the history of grazing in the Alps, wetlands were 
particularly modified by burning and grazing activities 
(AAS 1957; Good 1992; Worboys and Pickering 
2002). More recently, fires in 2003 and 2007 have 
also impacted these areas and restoration actions 
have been completed for some. These high country 
wetlands are also important for the peatlands and 
organic soils they shield (the carbon in the organic 
soils are not otherwise lost to the atmosphere); for 
the minor filtration role they play in water quality 
flowing from the mountains and for their role in 
transferring downslope sub-surface water flows 
as part of the natural delivery of waters from the 
mountains.

Many wetlands are still disturbed and need 
restoration (Costin et al, 2004 p66). Many streams 
are still non-naturally incising through the organic 
soils of wetlands and need urgent erosion control 
work. The restoration of wetland ecosystems of the 
subalpine and alpine areas is unfinished work in the 
Alps catchments. Victoria also has many threats to 
its alpine peatlands including feral horses, willows 
(and other weeds), and disturbance such as roads, 
access tracks, aqueducts and other infrastructure 
disturbance (Pascoe 2010).

Ecological restoration of subalpine Snow-gum 
ecosystems

“There are previously wooded areas where, 
through lack of recruitment, trees are still absent” 
(Costin et al, 2004 p62)

The Snow-gum woodland ecosystems of the 
Kosciuszko National Park once had a more extensive 
prior-distribution and restoration of the previous 
distribution of Snow-gum will help add to the natural 
resilience of the high mountain catchments. Prior 
to the park being established, large areas of alpine 
and subalpine communities were regularly burnt by 

graziers. 
“I am told by men who worked here over thirty 
years ago that their first job was to burn and keep 
on burning the woody shrubs and snow gum” 

(Byles 1932 cited in Zylstra 2006 p41). 

The burning which was followed by sheep eating 
the lignotuber regrowth helped to kill many trees 
over a long period of time. In addition, the severe 
and broad scale wildfires of 1939 burnt many Snow-
gum communities (Figure 7.1) and subsequent 
grazing killed many Snow-gums (see the historical 
note hereunder). More than 60 years later, there is 
an opportunity to restore these natural Snow-gum 
communities to their previous distribution, to the 
benefit of natural ecosystem processes, resilience 
and the hydrological yield of the catchments (Figure 
7.2).

High altitude Snow-gum are important for 
catchment hydrology for a dual water harvesting role. 
In winter they act as “snow fences” and help achieve 
greater snow deposition, often in particularly windy 
environments. For the common misty, foggy and 
ground-level cloudy conditions of the mountains 
their canopies harvest water from the atmosphere 
for the catchments (Costin 1983 p6). This effect has 
been measured, and the condensation of water from 
mist and cloud is greater for timbered areas (Costin 
and Wimbush 1961b). The Snow-gum communities 
were found to enhance precipitation yield by up to 
10% (Costin and Wimbush 1961b). In addition, the 
amount of snow deposited in Snow-gum woodlands 
was found to be twice that of a dead Snow-gum 
woodland (Costin et al, 1961a).

The restored Snow-gum woodland ecosystems 
are predicted to achieve healthier catchments, 
enhanced water yield and improved ecosystem 
services for people. Preliminary calculations identify 
that an estimated 17000 hectare area has depleted 
or no Snow-gum occurrence at this time (Figure 7.2) 
and this is found in the high parts of the Main Range 
of Kosciuszko National Park and therefore its areas 
of highest precipitation (Figure 2.4) (DECCW 2010a). 
The average precipitation for these areas is 1820mm 
per annum (DECCW 2010a).
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Longer term yields could be enhanced by up 
to 200 mm for these areas once the restored 
Eucalypts gain full maturity and this could represent 
an enhanced yield of up to 31000 Megalitres per 
annum (DECCW 2010a). Using indicative 2010 
“general water security” values of about $400 per 
Megalitre, this volume of water would be worth an 
estimated $12.4 million dollars. Whilst these spatial 
area figures and financial benefit amounts must be 
considered preliminary they are indicative of the 
longer-term benefits of this restoration initiative in a 
predicted climate change drying environment.

Historical note: Grazing, fire and Snow-gums, 
Kosciuszko National Park

Prior to the establishment of the Kosciuszko State 
Park in 1944, grazing had been undertaken in the 
alpine and subalpine areas for at least 114 years 
(Wimbush and Costin 1979, Good 1992, Worboys 
and Pickering 2002). Burning practices by graziers 
had caused impacts to Snow-gums, both in the 
numbers and in the total area they were found. 
In the 1930s Bulder Byles, a Forester, completed a 
survey of the mountain catchments and observed 
extensive Snow-gum damage (Byles 1932). 

He recognised four stages of degradation:

1. Large diameter single stem trees; 

2. Trees growing in a coppice formation following 
fire; 

3. Dead Snow-gum coppices following repeated fire; 
and,

4. Total removal of the trees through death followed 
by further burning of stumps (Zylstra 2006 p41). 

Byles stated: 
“The snow gum has been killed on all the level and 
sloping top country, this includes the whole of the 
main divide from Kosciuszko to Bulls Peak, about 
half of the Murray plateau, all of Robertson’s 
Ridge and all of the snow gum part of Scammell’s 
Ridge” (Byles cited in Zylstra 2006 p41).

Wildfires combined with grazing also played a role. 
In 1939 during an exceptional drought and extreme 
summer temperatures, extensive fires burnt through 
many areas of south-eastern Australia, including the 
Australian Alps catchments (Zylstra 2006). The 1939 

fires are infamous in the history of Australia for the 
ferocity of the fires, the 71 deaths and property 
damage resulting and the 2 million hectares burnt (Vic 
DSE 2010). The Black Friday fires of the 13th January 
1939 were the third most intense ever recorded 
after Victoria’s Black Saturday (7/2/2009) and Ash 
Wednesday (16/2/1983) and had an estimated 
intensity of 50000 kilowatts per metre (VBRC 2009). 
Many parts of the subalpine area of Kosciuszko were 
burnt during these fires (Figure 7.1) during a time of 
drought and intense grazing. It was estimated that 
there were 200000 sheep and 17000 cattle using 
these NSW high mountain pastures seasonally in 
the 1940s (NSW NPWS 1991). Following the fire, 
sheep selectively grazed the Snow-gum lignotuber 
and seedling regeneration, killing the Snow-gums 
and producing a disclimax community of grassland, 
heath and bare ground (Costin 1954; Wimbush and 
Costin 1979 p744).

For one such site near Dainers Gap, an aerial 
photograph taken prior to 1939 illustrates a Snow-
gum covered landscape (Wimbush and Costin, 1979 
p744). Immediately adjacent to this site, Wimbush 
and Costin described how cattle and sheep 
exclusion fencing for the Hotel Kosciuszko’s water 
supply catchment (at Dainers Gap) protected the 
subsequent regrowth found in this small catchment 
area.

Restoration of soil erosion

The 2010 assessment of catchment condition 
found there was a need for further soil conservation 
work. There is a stark comparison between this 
survey and the findings of the Academy of Science 
condition survey conducted in 1957. Their report 
stated:

“There is also abundant evidence that sheet 
erosion is occurring over a large part of these 
catchments [the mountain catchments of NSW 
and Victoria], and this has gone so far in some 
of the higher parts of the Kosciuszko Range near 
Twynam and Carruther’s Peak that positive action 
already needs to be taken to halt soil loss and 
gulling. The condition of these areas alone is 
sufficient to indicate to us that the whole of this 
catchment is in a state of severe erosion hazard 
(...)” (AAS 1957 p12).
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Figure 7.1 Area burnt by the 1939 fires (Zylstra 2006)

Figure 7.2 Indicative (preliminary) mapping of areas of prior distribution of Snow-gum 
(Eucalyptus pauciflora) Kosciuszko National Park (Source: NSW DECCW 2010a)
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Improvements have been made in the NSW 
catchments due to 25 years of effective soil 
conservation works by the Soil Conservation Service 
which commenced in 1958 and completed in 1983 
(Irwin and Rogers 1986; Good 1999, Worboys and 
Pickering 2002). There has been some follow-up 
maintenance of these soil conservation works, but 
the 2010 survey identified that reinvestment is 
needed now for many catchments.

“Loss of topsoil on parts of the Main Range has 
caused a change in vegetation that is virtually 
permanent, with feldmark species colonising bare 
erosion pavements. On the edges of these areas 
the remaining alpine humus profile is still subject 
to erosion and needs further conservation work” 
(Wimbush and Costin 1979; Costin et al, 2004 

p57).

It was found that there was a “generic need” for 
soil stabilisation works for the Alps catchments for 
disturbance caused by management actions, tracks, 
trails, feral animals, fire and visitor use; there was 
a need to undertake comprehensive maintenance 
work for the old NSW Main Range soil conservation 
works and there was a need to treat some catchments 
because of their soil erosion condition. Soil erosion is 
a whole-of-Alps issue and urgent restoration action 
was needed.

Connectivity conservation
“Connectivity refers to the links between different 
ecosystems and species within a landscape. 
The degree of connectivity affects ecological 
and evolutionary processes. Re-establishing 
appropriate connectivity for Victoria’s ecosystems 
is a necessary part of building ecosystem resilience 
and sustaining the productivity of landscapes. 
Increasing ecological function and connectivity 
will improve the potential of plants and animals to 
disperse, recolonise, evolve and adapt” (Vic DSE 

2009 p14)

In Australia, large-scale connectivity conservation 
is an essential part of functioning ecosystems, 
including, facilitating critical species interactions; 
long distance biological movement; responding to 
disturbance at local and regional levels; responding 
to climate change; for hydro-ecology and for 
spatially dependent evolutionary processes (Soule 
et al, 2006 pp649-675; Worboys et al, 2010). Large 

scale connectivity conservation is a key mechanism 
for helping maintain resilience and it is recognised as 
an important action for Australia’s draft Biodiversity 
Conservation Strategy (CA 2009b) and the Victorian 
White Paper on “Land and Biodiversity at a Time of 
Climate Change” (Vic DSE 2009).

The Great Eastern Ranges Connectivity 
Corridor

The Australian Alps are a core part of one of 
the great connectivity conservation corridors of 
Australia. This large-scale connectivity corridor is 
known as the Great Eastern Ranges (GER) Corridor 
and its continuum of natural lands has been extant 
for 80 million years (Worboys 2009, Pulsford et al, 
2010). It extends from north of Melbourne near 
Walhalla in Victoria to the Atherton Tablelands and 
beyond in Queensland (Figure 7.3). It currently helps 
conserve the greatest diversity and concentration 
of native species for our country, both within and 
outside of protected areas (Mackey et al, 2010). 

The connectivity corridor includes a range of 
different tenures and embeds an archipelago of 
protected areas including World Heritage Areas and 
a World Biosphere Reserve along its 2800 kilometre 
length (Pulsford et al, 2010). It is considered 
essential for keeping Australia’s common species 
common (AALC 2009b); it is a refugia for dispersive 
species in the driest of times; its sheer size helps 
species to respond to catastrophic events and biome 
shifts (Olsen 2007 p2); and its healthy ecosystems 
help maintain healthy people since it is the source 
of water supplies for 94% of Australians living on 
the east coast (Pulsford et al, 2010). It is also a 
fundamental insurance policy for helping to manage 
the rapidity of change and unforecast catastrophic 
events. At the southern end of the GER corridor, 
the Victorian Alps section of the Alps catchments 
have been recognised by Government as a “Flagship 
Area”, and one of 13 such areas for the State (Vic 
DSE 2009 p12). These are special areas recognised 
for their special environmental, social and economic 
values, and especially for the importance of their 
ecosystem service values. Victoria has also identified 
the importance of “Biolinks” and connectivity 
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conservation areas which interconnect natural areas 
of the State to the Alps “Flagship” area (Vic DSE 2009 
p14). NSW has done the same with its Kosciuszko to 
Coast and Slopes to Summit connectivity corridor 
initiatives (Pulsford et al, 2010). 

Given this special context for Australia, the Alps 
catchments provide opportunities for resilience 
for species at a national scale. The retention of 
these interconnected natural lands along the GER 
Corridor and beyond the Alps will always need 
active management. Protected area managers 
from the Australian Alps national parks working 
with the greater community and at a national 
scale can help to facilitate such connectivity 
conservation management (Worboys et al, 2010). It 
is a 21st Century way of managing for biodiversity 
conservation in Australia and around the world.

Right: Figure 7.3 The Great Eastern Ranges (From Alps 
to Atherton) connectivity corridor (Source NSW DECCW 
2010c)

Mount Carruthers soil erosion, pre-treatment in 1963, Kosciuszko National Park (Source: 
Roger Good collection) 

Mount Carruthers twenty years post soil conservation treatment, Kosciuszko National 
Park (Source: Roger Good collection) 
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7.7 Priority Action Three: “Adapting to new 
climates”

“CSIRO’s climate modelling can provide projections 
of how climate change may influence the occurrence 
of high fire danger weather conditions in future 
decades. (...). For high rates of global warming [the 
current trajectory], the number of ‘Extreme’ days 
increases by 15%-65% by 2020 [for south-eastern 
Australia]” (CSIRO 2009 p2)

Priority Action (Summary)

The majority of the Alps catchments are steep, 
forested and commonly retain vegetation sub-canopies, 
ground flora and ground litter. This ground litter plays 
a critical role in the catchments. It protects forest soils 
from erosion; it facilitates water infiltration into the soil 
profile and helps retain natural flow regimes across steep 
landscapes. It has been calculated that a minimum of 10 
tonnes per hectare of catchment ground-litter cover is 
needed to prevent erosion (Costin 1954, Good 1996). 
Wildfire and prescription burning practices affect this 
cover and there is potential for catchments to degrade if 
this is cover regularly removed. It is a complex problem. 
As a consequence, ecological based fire management 
research for the Alps is required which will target an 
optimum approach to fire, ground cover and catchment 
management in the predicted climate change world. 
Other adaptation Targets to be undertaken will include 
post-fire restoration work, forest restoration, informing 
the community of changes, preparing for worst-case 
scenarios for conserving individual species and for 
working with the tourism industry (Box 7.3). These 
adaptation Targets are:

i. Undertake ecological based fire management 
adaptation research

ii. Achieve a post-fire disturbance response capacity

iii. Facilitate e-information for people and for 
communities

iv. Maintain assurance populations of key species

v. Facilitate the collection of native seeds for the 
National seed bank

vi. Work cooperatively with the tourism industry for 
adaptation actions

vii. Restore forests to Australian Alps national parks 
disturbed lands

Threats to catchment values in an environment of 
climate change

Fires burning at an increased frequency and as higher 
intensity fires have a substantial capacity to degrade 
catchments, with soil loss and immediate impacts to 
water quality. Regeneration of obligate seeders such as 
Mountain Ash (Eucalyptus regnans) and fire sensitive 
species such as Snow-gum will have medium term 
effects on catchments including lower water yields. 
Too frequent fire on obligate seeder species such as 
Alpine Ash (Eucalyptus delegatensis) will impact the 
composition of catchment forests (Williams et al, 
2009). Different vegetation regimes may develop which 
introduce new rules for how catchments will yield water. 
There are also threats that key species will be lost due 
to climate change. In addition, there will be new threats 
to the catchments from weeds being spread by people 
and weeds spreading into previously altered landscapes 
in the Alps parks.

Costs

The estimated cost of this work is $5.5 million at 
$1.1 million per annum for five core years of action. 
This estimate is exclusive of start-up costs and essential 
costs needed for an eight year follow through period of 
work (Appendix Five).

Benefits

The Alps catchments ecological fire management 
research would explore the optimum responses 
management can make to fires in the Alps. The target 
will be to minimise the negative effects of the inevitable 
fires in the catchments to help retain natural water 
yield, water quality and flow regimes. Other benefits 
include a reduction in erosion, control in the spread of 
weeds, minimising soil erosion and the conservation of 
key species that would have been lost from catastrophic 
fire events.

Ramifications of inaction

Without these interventions, the natural condition 
of the catchments will most likely decline. This would 
impact water yield, quality and flow regimes, with 
negative downstream economic impacts.
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The endangered Mountain Pygmy Possum, Burramys parvus, a potential candidate species for an ex-situ assurance 
population (Action Three, Target Four) (Source: Linda Broom)
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Adapting to new climates Targets (detail)

Seven adaptation and mitigation targets are identified.

Five Year and Fifteen Year Outcomes Targets

Five years and Fifteen years

The natural condition of the Alps 
catchments is conserved through 
improved, timely, relevant, and accessible 
research information contributing to 
fewer large fires and fewer fire control 
impacts.

1. Undertake Alps catchments research for fire behaviour prediction; 
methods for extinguishment and methods for ecological based restoration. 
Monitor for the whole-of-Alps catchments area, the ambient on-ground fire 
weather conditions

This research is directly linked to the baseline condition and change in 
condition project initiative [Priority Action Six]. The research information 
achieved will be used directly in the conservation management of the 
Alps catchments. It would be made e-available for fire managers and the 
community. “Live access” to the best fire weather, atmospheric condition and 
fire behaviour modelling information will help improve decision making and 
help achieve protection of the catchments. Improved e-information available 
to the community may help save lives in catastrophic fire events.

Five years and Fifteen years

The natural condition of the Alps 
catchments is assisted through immediate 
and on-going restoration of fire disturbed 
areas, soil erosion control and responses 
to new weed incursions in fire disturbed 
areas.

2. Utilise an Alps Catchments Project post fire conservation response 
capacity

Using an integrated approach to the catchment management project, 
undertake training for crews who are working on the restoration of soil 
erosion and the control of introduced plants so that they may safely 
undertake immediate restoration and threat response work in newly burnt 
areas.

Five years

The natural condition of the Alps 
catchments is enhanced through 
improvements to the accessibility of 
e-information about catchment values 
and management.

3. Develop an e- catchment condition information service

This Target involves web-site development for management use and 
community access and provides real-time information for ambient (on-
ground) conditions for the catchments. It would also provide forecast 
conditions. This Target is closely integrated with the community Target 
(Priority Action Five). It would be implemented in close cooperation with Alps 
Agencies, bushfire and meteorological organisations.

Five years and Fifteen years

The conservation of Alps catchments 
species is supported by off-site captive 
assurance population(s) [where this 
action is identified in a recovery plan or 
by the State or Territory conservation 
Agency].

4. Maintain assurance populations of selected animal species 

Conserving the natural condition of the alpine and subalpine environments 
means conserving component species as part of the ecosystem. In certain 
cases this may need captive populations to be established off-site to provide 
some assurance against extinction by providing a source of individuals 
to bolster wild populations or for reintroduction should wild populations 
become extinct. Such action would be appropriate for a threatened species 
which occurs as small, isolated populations that are vulnerable to non-
forecasted catastrophic events (drought, fire, disease) and where a captive 
population is formally identified as a conservation action. New partnerships 
for the species conservation management could be established for the ex-situ 
conservation of key alpine species such as the Mountain Pygmy Possum, the 
Spotted Tree Frog (Litoria spenceri) and Broad-toothed Rat (NRMMC 2004).

Table 7.3 Targets: Adapting to new climates
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Five Year and Fifteen Year Outcomes Targets

Five years and Fifteen years

The restoration of disturbed alpine and 
subalpine communities is enhanced 
through access to a comprehensive seed 
bank.

5. Facilitate native seed collection for the National Botanic Gardens gene 
bank seed collection

To help conserve the natural condition of the Alps catchments, and to assist 
with future (unforecast) restoration work, the Project would help facilitate 
comprehensive seed collection for the Australian Alps national parks in 
partnership with the Australian National Botanic Gardens to enable the 
speeding-up of their National Gene Bank collection of seeds.

Five years and fifteen years

The natural condition of the Alps 
catchments is maintained through 
actively managed sustainable visitor use 
(as measured by Thresholds of Potential 
Concern) and the prevention of the 
spread of weeds.

6. Adapt with the tourism industry to help conserve the natural condition of 
the catchments

This target aims to work in partnership with the tourism industry to help 
minimise threats to the Alps catchments. It is planned to inform stakeholders 
of actions that aim to contain the spread of weeds and fungal pathogens by 
visitors and tourism operations (Pickering et al, 2007). The Catchment Project 
would work closely and positively with tourism operators and communities 
in undertaking this work. The Target would be closely integrated with the soil 
erosion and weed control projects.

Five years

The natural condition of the Alps 
catchments is enhanced with 25% of 
previously disturbed lands restored.

Fifteen years

The natural condition of the Alps 
catchments is enhanced with 80% of 
previously disturbed lands restored.

7. Climate mitigation through the restoration of disturbed Australian Alps 
national parks lands

The natural condition of the Alps is enhanced through a whole-of-Alps 
restoration program of previously disturbed forested lands. Priority is 
planned to be given to those catchments which provide greater water 
yields. The target will help mitigate the effects of climate change. It is an 
integrated project with the resilience Targets (Priority Action Two). The work 
is planned to include the collection of local seeds and the establishment 
and management of nursery stock to facilitate landscape scale restoration 
work. Major treatment programs for weeds would typically precede the 
restoration work. Any benefits from carbon markets to help offset costs and 
for maintenance of the investment may be assessed. The initiative could also 
be used to offset the carbon footprint of the Alps Catchments Project and 
Australian Alps national parks Agencies.
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Adaptation involves deliberate actions which 
avoid, manage or reduce the consequences of climate 
change effects (Vic DSE 2009 pxii, Worboys 2005). 
For the Australian Alps, climate change predictions 
identify that it will be hotter and drier with more 
extreme weather events and more frequent, more 
extreme fires in the future.

The adaptation actions need to be proactive. 
They include anticipating large scale and catastrophic 
wildfires (PV 2009a p52) and being prepared for 
them. A Parks Victoria 2009 report titled “Climate 
Change Risk Assessment” predicts an increase in 
frequency and severity of ‘catastrophic’ fires for 
the Alps area (PV 2009a p52). This prediction is 
applicable for all of the Australian Alps national 
parks area. The risk assessment states there is a 
high risk in 5-30 years that the increased frequency 
of high intensity fires will impact alpine ecosystems 
and threatened species they help support (PV 2009a 
p52). Recent experience of the 2003, 2007, and 2009 
fires reinforces this prediction.

The February 2009 Victorian fires demonstrated 
fire phenomena equal to the worst ever recorded, 
with (for the fire area) the highest daily temperatures 
ever recorded; severe and unpredictable winds; spot 
fires occurring at record distances; blast furnace 
effects from burning gases; fire-ember “storms”; 
confused and multiple fire fronts and fire directions; 
fire storms and, an appalling loss of 173 people 
and 2000 homes (VBRC 2009, Glenvale School 
2009). The exceptionally high temperatures which 
helped create this fire behaviour have been directly 
attributed to climate change (CSIRO 2009). It is this 
type of scenario that needs to be understood better 
and prepared for in the Alps catchments based on 
current climate change predictions (Leaver 2004). 
It is a (predicted) “future experience” regrettably 
experienced in 2009. The managers and people of the 
Australian Alps national parks need to be prepared. 
They need to be both innovative and adaptive since 
traditional practices and previous experience may 
not be good enough. 

Research information generated would be 
used for forecasting anticipated fire behaviour, 
for responding to fire, for ecological catchment 
management and for developing ecologically 
sound post-fire restoration guidelines for the Alps 
catchments. This includes researching the baseline 
natural condition of the Alps catchments and from 
this, accurately measuring any changes in condition 
as well as monitoring ambient conditions. This 
ambient condition monitoring could also be made 
e-available to the community as a service. Actions to 
minimise threats such as weeds, introduced animal 
impacts and soil erosion in recently fire-disturbed 
environments would be undertaken as part of a 
dynamic (adaptive) approach to managing the 
catchments. 

Adaptation actions also include working with the 
Tourism industry in the Alps. The area, depth and 
duration of snow-cover is declining for the Australian 
Alps national parks, with predictions using a low 
global warming scenario of 0.6 degrees Celsius and 
reduced precipitation identifying that areas with at 
least 60 days snow cover could decrease by about 
38% by 2050 (Hennessy et al, 2003). For higher 
average temperatures and less precipitation, the 
forecasts estimate that up to 96% reduction in snow 
cover would occur (Hennessy et al, 2003).

More extensive summer recreation activities 
such as alpine area walking and mountain-bike 
riding may be anticipated (Pickering et al, 2009) and 
cooperative actions could focus on helping visitors to 
learn about the Alps catchments as well their direct 
involvement and assistance in minimising the spread 
of weeds and minimising soil erosion. Cooperative 
fire research projects with the Tourism industry 
could build on the lessons learned from the February 
2009 Victorian fires. This could include (for example) 
researching the potential for catastrophic fires on 
the western face of Kosciuszko’s Main Range leading 
to ember attacks that threaten all of the Kosciuszko 
Ski Resorts in a single event.

Safety net actions such as helping to maintain off-

Box 7.3 Background notes: Adapting to new climates
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reserve assurance-populations of endangered fauna; 
assisting the Australian National Botanic Gardens 
off-reserves seed bank facility and alpine species 
research programs and maintaining a capacity to 
restore disturbed catchments post-fire are identified. 
Risks of change identified for the Australian Alps 
with a forecast reduced snow cover include impacts 
to snow-adapted alpine and subalpine species such 
as the Mountain Pygmy Possum and Broad-toothed 
Rat. Other changes in habitat may occur due to 
introduced plant and animal species; increased fire 
events; increased competitiveness in shrubs (richer 
carbon dioxide concentrations); the expansion of 
subalpine Snow-gum communities into the alpine 

areas and into frost hollow basins; increased 
evaporation; reduced catchment yield; and the loss 
of wetland areas (Pickering et al, 2004; PV 2009a). 
Scientists warn that changes in the Australian Alps 
may be abrupt, not gradual and may occur as a 
consequence of unforecast and severe events (Ken 
Green pers comm). Some important species may 
need the benefit of assurance populations.

The restoration of previously disturbed Australian 
Alps national parks forested environments may help 
mitigate atmospheric carbon dioxide levels and will 
have an additional benefit of expanding the area of 
catchments in a natural condition.

2003 Australian Alps fires, north Kosciuszko National Park (Source: Michelle Watson)
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7.8 Priority Action Four: “Investing in 
management innovation”

“Park Managers will be faced with the challenge of 
managing changing species and ecosystems. They 
will be at the ‘front line’, observing what changes are 
actually occurring, and they will have to implement 
the paradigm switch from the current conservation 
goal (preserve biodiversity as it is) to the dynamic 
goal of ‘managing the change to minimise the loss’. In 
doing this, they will need to decide: 1) Which changes 
are acceptable in the context of long-term continuing 
changes in biodiversity, and how to facilitate change 
where needed? [and] 2) Which changes are likely to 
lead to unacceptable loss of biodiversity values, and 
what responses are suitable?” (Dunlop and Brown, 
2008 p120)

Summary

This Action focuses on critical catchment 
management decision making information being 
accessible and usable to managers. It actively engages 
scientists and operational managers in working together 
to achieve optimum adaptive management responses 
in a climate change environment. Five Targets have 
been identified:

i. Organising for accessible and usable management 
decision making data 

ii. Using decision making information for adaptive 
management and evaluation

iii. Instituting joint science and management decision 
making accountability

iv. Facilitating the development of a risk management 
system

v. Providing capacity building for Alps catchment 
management people

Threats to catchment values in an environment of 
climate change

Poor management decision making will mean poor 
catchment management outcomes and potentially this 
is a threat to the catchments.

Costs

The estimated cost of this work is $4.25 million at 
$850000 per annum for five core years of action. This 
estimate is exclusive of start-up costs and essential 
costs needed for an eight year follow through period of 
work (Appendix Five).

Benefits

Wise management decision-making based on 
the use of readily available and relevant science 
information means that conservation of the Alps 
catchments will benefit. This includes information 
sourced from climate change models and predictions. 
The immediacy of relevant information through good 
systems is particularly important in a rapidly changing 
environment, where incidents may be more frequent 
and where in the (otherwise) absence of science-based 
information politically imposed (reactive) decisions may 
negatively impact the catchments.

Ramifications of inaction

Responses to issues are more likely to be reactive 
rather than considered and this may negatively 
impact the natural condition and water yields of the 
catchments. This is too great a risk. Management has 
a responsibility to ensure that decisions made are 
the optimum decisions relative to the science-based 
information available.
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Investing in management innovation: Targets

Five major Targets are identified for this Action

Five Year and Fifteen Year 
Outcomes

Targets

Five years and Fifteen years

The natural condition of 
the Alps catchments is 
improved and water yields 
sustained through improved 
accessibility and usability of 
decision making information.

1. Organising the e-accessibility of monitoring and management decision making 
information (one system) for the Alps catchments

One e-system is planned for the six Priority Action modules for data and management 
information. This system would be planned and designed to be integrated (simply) 
with State, Territory, and Australian Government information management systems. It 
would be planned to have common data rules and standards. It would be planned to 
be organised (for example) to work seamlessly with the new natural values information 
system being developed by Parks Victoria. This integrated e-system would help guarantee 
that the Alps catchments Bioregions can be managed effectively as an integrated, whole-
of-Alps approach. This is planned to be achieved through a number of key sub-projects 
described below.

a) Establish an agreed (integrated) framework for data management for the Alps

This framework for the Australian Alps national parks would be planned and developed 
in close collaboration with the Alps Agencies and with other organisations interested in 
access to the data that would be available.

b) Establish a standardised data storage and retrieval system

The Australian Alps national parks data storage and retrieval system would be designed 
as an annexure to systems developed for the Commonwealth, ACT, NSW, and Victoria. It 
would be focused on data and management systems required for the Priority Actions. It 
would not replace existing State, Territory and Australian Government systems; rather, it 
would be designed to integrate with them as necessary. It would require specialist staff to 
service the hardware, software and data management needs.

c) Develop a standardised GIS 

NSW, Victoria and the ACT have established GIS systems based on their respective 
corporate needs. A GIS system for the Alps catchments is planned to be based on these 
systems; data exchange and transferability of information will be planned; and, a unified 
standard GIS system which permits whole-of-Alps catchment reporting is proposed to 
be established. This service would be directly linked to a new catchment water yield 
reporting system.

d) Establish standardised data collection, monitoring and accessibility protocols 

Consistent with existing protocols and standards established by governments, the Action 
is planned to develop common data collection rules and monitoring protocols for the 
Australian Alps national parks. Data collected would include (for example) water yield (by 
sub-catchment), natural environment change in condition data, species distribution and 
abundance data, severity of threat and threat trend data, management data such as threat 
response actions, and financial information such as cost benefit information (Worboys 
2007). Partnerships with organisations such as the Murray-Darling Basin Authority, Bureau 
of Meteorology, Victorian Department of Sustainability and Environment, Snowy-Hydro, 
ACTEW-AGL and AGL-Hydro may be established. If remote sensing data (satellite) sources 
are relevant and functional, partnerships could be established with organisations like 
NASA and Google Earth to secure automated data downloads. This monitoring will have 
national significance for water and catchment management given that it would report on 
sub-catchment water yields.

Table 7.4 Investing in management innovation
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Five Year and Fifteen Year 
Outcomes

Targets

Five Years and Fifteen Years

The natural condition 
of the catchments is 
enhanced through improved 
management based on the 
accessibility of high quality 
information; adaptive 
management and the 
evaluation of management 
effectiveness.

2. Utilise e-information including GIS information and survey monitoring data for 
adaptive, incident, operational, evaluation and reporting management needs

The e-information available ideally will be 1) accessible at the right scales; 2) available to 
managers and planners; 3) in a useful format; and 4) used by managers and planners with 
the necessary skills (Dunlop and Brown, 2008 p122).

a) Adaptive management

Monitoring data collected for Targets would be analysed to provide immediate feedback 
for Target managers. The data would be used for adaptive management decision making 
and for performance reporting. This could include (for example) the threat management 
status for feral horses or a performance assessment for Snow-gum restoration work.

b) Operational management initiatives

The e-information would be a source of ambient condition data and its analysis for 
management including the Byram–Keech Drought Index (or Soil Dryness Index) and 
the modified Fire Danger Index. It could help develop improved fire prediction models. 
Baseline condition data for fire fuels, vegetation types and soil cover would contribute to 
risk management planning, fire management planning and catchment stability planning. It 
would provide e-information for forecasting fire behaviour for incidents.

c) Change in condition analysis

Baseline condition and change in condition monitoring data, once analysed, is planned 
to contribute directly to the operational management and performance assessment of 
Priority Actions. The information would permit regular reporting on potential indicators 
such as trend data for snow cover; species population changes; migratory species patterns 
and other natural phenomena dynamics.

d) “Thresholds of Potential Concern” initiatives

Thresholds of Potential Concern (TPC) protocols and analysis could be used as a basis for 
initiating adaptive management responses.

e) Evaluation and reporting

An integrated management evaluation and information reporting system for the Alps 
Catchments Priority Actions (Compatible with the Commonwealth’s MERI Evaluation 
Framework if appropriate) would plan to use the data framework for reporting. 

Five Years and Fifteen Years

The natural condition of 
the catchments is improved 
through dynamic, responsive, 
operational decision making 
based on good science; 
problem analysis; forecasting, 
pre-determined TPC’s and 
operational experience.

3. An innovative approach to operational decision making is introduced with senior 
scientists and senior operational officers having joint accountability for decisions

The Priority Actions would plan to delegate senior scientists and senior operations 
managers with joint accountability for timely, accurate and considered operational 
decisions based on pre-determined objectives; performance criteria (TPC’s); and, 
considered adaptations that were necessary (Du Toit et al, 2003). It is a governance 
response to a complex and dynamic operating environment which helps ensure 
decisions are practical as well as being based on good science. The aim is to avoid 
reactive responses to dynamic ecological problems and ecosystem service issues. The 
e-information system is planned to help empower managers to make the best possible 
decisions for the operational circumstances prevailing.
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Change is considered to be the normal paradigm 
of the Anthropocene. In contrast to the (generally) 
steady state climate conditions of Australia during 
the 10000 years of the Holocene, the only certainty 
will be “change” for future operating environments. 
The February 2009 Victorian fires have provided a 
glimpse of differences “beyond-the-experience” of 
hardened fire fighters that can be expected for future 
fire behaviour. Management operations will need to 
be conducted in a context of dynamic and different 
short term events, set within a context of gradual 
and forecast change and abrupt, unforecast severe 
events. “Expect the unexpected” and “anticipate the 
inevitable” can describe this situation for a manager.

In this new paradigm raw operational experience 
and traditional responses may be less successful than 
responses based on experience, operational skills and 
science based information that provides insight into 
what is actually happening. Such “live” information 
could include a blend of immediately accessible real-
time ambient condition data; remote sensing data 
such as from live satellite imagery; accurate initial 
analysis; secondary interrogation analysis; situation 

forecasts and quality context information sourced 
immediately. This is a major shift in management 
systems but it is needed to meet future management 
demands and expectations. Dunlop and Brown 
(2008 p121) stress the importance of access to 
reliable information in managing protected areas in 
a climate change future. They state:

“Information is currently a constraint to 
management of individual protected areas and 
to conservation at the continental scale”. (...) 
“Continentally and in many regions there is poor 
information about the distribution of habitat 
types and their condition, and few assessments of 
threats at scales that are useful for planning and 
management”.

They also state (Dunlop and Brown 2008 p121):
“Acquiring much of this information will require 
carefully designed and concerted monitoring 
programs. Increasingly, planning will need to 
consider future changes, the details of which will 
be uncertain; management that is designed to 
generate good quality empirical information and 
that is responsive to such information (ie active 
adaptive management) may be increasingly 
appropriate”.

Five Year and Fifteen Year 
Outcomes

Targets

Five Years and Fifteen Years

The natural condition of the 
Alps catchments is enhanced 
through routine catchment 
condition risk assessments 
and precautionary 
management actions.

4. A risk management system is introduced

The condition and change in condition of key threats are analysed as a basis for assessing 
threat trends and the impact of management interventions. This may also include regular 
ambient condition reporting such as during the fire season. Other risks to the natural 
condition of the catchments would be assessed.

Five Years and Fifteen Years

The natural condition of 
the Alps catchments is 
enhanced through 100% 
of Australian Alps national 
parks management staff 
(and others) trained in the 
Alps innovative management 
approach.

5. A training program is established 

Training courses are established to provide capacity building for the “management 
innovation” Priority Action including informed and effective decision making; data 
collection; data analysis; reporting; adaptive management; and, how information may be 
collected for the system and how it may be used by the system.

Box 7.4 Background notes: Investing in management innovation
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Knee-jerk reactive management is likely to be 
a threat to long-term biodiversity conservation. 
In anticipating this future, a new information 
based operational management support system is 
planned. This target is planned to establish the data 
storage and then use management frameworks 
and systems. Then, in a closely integrated manner 
with Priority Action Six, it would host baseline 
condition information secured for the Alps natural 
environments; it would store monitoring data and 
facilitate analysis of change in condition; it would 
host research information for future climate change 
forecasts; it could introduce and facilitate new 
systems for adaptive management and utilise new 
concepts such as Thresholds of Potential Concern. It 
would provide a capacity to monitor the condition 
of critical sub-catchments through water yield, 
quality and flow regimes and initiate management 
interventions where necessary.  The approach 
is consistent with the data management action 
recommended by the Victorian Government’s White 
Paper titled “Land and Biodiversity at a Time of 
Climate Change” which stated: (Vic DSE 2009).

“Long-term baseline monitoring of environmental 
condition is needed so that impacts of climate 
change; drought and other stressors can be 
measured” (Vic DSE 2009 p33); and,

“Effective natural resource management requires 
consistent, high quality and relevant long-term 
data to underpin a knowledge management 
framework. Key data gaps and consistent 
processes for collecting, acquiring, managing and 
curating data are needed” (Vic DSE 2009 p34); 
and,

“The Victorian Government will implement a 
knowledge management framework which 
will guide the manner in which knowledge is 
identified, created, captured, stored, shared and 
used” (Vic DSE 2009 p34)

The Priority Action is planned to complement 
natural condition monitoring protocols and 
information systems used by individual agencies 
including the initiatives of the Victorian Government. 
It would (for example) have regard to:
• The Sustainable Rivers Audit of the Murray-Darling 

Basin Authority, and the associated river monitoring 
procedures used by the ACT, Victoria and NSW (MDBC 
2008)

• Victoria’s Knowledge Management Framework
• Water flow recording stations data systems used by 

Snowy-Hydro and others
• Unique, long term (50 year plus) monitoring sites 

such as the Costin and Wimbush alpine area transects 
(Scherrer 2003) and Maisie Fawcett’s (Fawcett 1955) 
long-term exclusion plots on the Victorian high plains.

Through enhanced information and improved 
governance, it could provide a new (holistic) 
operational capacity for the Priority Action. It is 
planned to be the centrepiece for evaluating the 
performance of all six Priority Actions; for assessing 
risk to the natural condition of the Alps; and for 
providing immediate decision support information 
during incidents. It has the potential to be a significant 
pilot program for applied, landscape-scale climate 
change adaptation responses for the Australian Alps 
national parks and for other Australian protected 
areas. Capacity building may be needed for people 
using and implementing such a new approach.
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7.9 Priority Action Five: “Investing in people and 
communities”

“Communities have an important role to play in 
managing our natural resources. This priority area 
[of Caring For Our Country] will invest in the skills 
and knowledge of indigenous people, volunteers 
and communities to enable them to partner more 
effectively with regional and other organisations to 
deliver landscape-scale change” (CFOC 2008 p12)

Summary

Involvement of people and communities in the local  
areas of the Australian Alps catchments is critical for the 
success of all six Priority Actions. This Action includes 
providing opportunities for interaction; easily accessible 
free information; education and training opportunities 
and opportunities for employment associated with 
implementing Targets. The three Targets are: 

i. E-information on catchment condition is made 
available to the community

ii. Connectivity conservation partnerships are 
implemented

iii. The indigenous community is actively involved and 
participates in Priority Actions

Threats to catchment values in an environment of 
climate change

Community concerns and an absence of political 
support about aspects of the Priority Actions could 
prevent management from responding effectively to 
catchment threats.

Costs

The estimated cost of this work is $750000 at 
$150000 per annum for five core years of action. This 
estimate is exclusive of start-up costs and essential 
costs needed for an eight year follow through period of 
work (Appendix Five).

Benefits

An informed community provides a basis for shared 
progress in conserving the catchments; better utilisation 
of water resources from the catchments; a potential 
for cooperative partnerships and for achieving political 
support for the Alps catchments work.

Ramifications of inaction

There is potential for an adverse response from 
the community and closure of Priority Actions 
through political intervention. This would have serious 
ramifications for water quality, water yield and natural 
flow regimes.

Investing in people and communities: Targets

Three Targets are described (Table 7.5).
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Five and Fifteen Year Outcomes Targets

Five Years and Fifteen Years

The natural condition of the 
catchments are better protected 
through an informed Alps 
catchments community.

1. Providing an catchment condition e-information service to the community 

Catchment condition e-information which provides ambient condition information 
is made accessible to the community through this service. This Target is integrated 
with the Priority Action which establishes a web capacity of e-information. This 
Target ensures the delivery of this e-information to assist the community. The 
Target also involves some training and information sessions. Potentially, community 
funding grants could be allocated to facilitate this work.

a) Providing a cooperative information service to the community: How to access 
and use the e-information available

The Action plans to cooperatively and systematically provide briefings about the 
e-information available for individuals and communities throughout the Australian 
Alps national parks and surrounding areas. The briefings would be undertaken 
cooperatively with local authorities and organisations.

Five Years

The natural condition and ecosystem 
processes of the Alps catchments 
are further enhanced through 
multiple cooperative and effective 
connectivity conservation projects 
beyond the Australian Alps national 
parks boundaries.

Fifteen Years

Long-term connectivity conservation 
projects have facilitated the natural 
condition and ecosystem processes 
of the Alps catchments.

2. Implementing connectivity conservation project partnerships 

The Action helps facilitate substantive (and strategic) connectivity conservation 
projects for the Great Eastern Ranges connectivity corridor. It could extend 
responses to threats, adaptive management and resilience management to off-
park areas. This may include partnerships which help plan, organise, fund and 
implement pest animal and weed control, restoration projects or other works. The 
work may also involve a range of organisations such as Catchment Management 
Authorities, Local Government Authorities, Non Government Organisations such as 
Australian Bush Heritage and the Australian Wildlife Conservancy and other private 
and government organisations. Some grants may be allocated to facilitate this 
work.

Five Years and Fifteen Years

The natural condition of the Alps 
catchments is enhanced through 
the participation of indigenous 
communities.

3. The Indigenous community actively participates in the Alps work

The Action aims to establish opportunities for the involvement of Aboriginal 
communities in the improved management of the Alps catchments. This would 
include opportunities for Elders and others to provide information and advice; 
information exchange meetings about the Action; training programs; and 
employment opportunities for Targets such as catchment condition mapping and 
introduced species control work. Some grants may be made available to facilitate 
this work.

Table 7.5 Investing in people and communities
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The Alps catchments work provides a number of 
opportunities for involving local communities and 
people in helping to conserve the Alps catchments. 
These include connectivity conservation investments 
(such as trans-boundary cooperative pest plant 
and animal control programs and fire safety 
programs), working with indigenous peoples of the 
mountains and investments in whole-of-Alps threat 
management. The Australian Alps national parks 
agencies already implement a commendable suite 
of community extension programs for the Alps, and 
there are established close working relationships 
with local communities that can be built on. 
Participation of the Australian Alps Indigenous 

Reference Group, and State and Territory indigenous 
advisory groups and indigenous communities is also 
very important since the work offers opportunities 
for input to how “country” is managed, as well as 
direct opportunities for potentially long-term (more 
than 10 years) employment. The Victorian White 
Paper on biodiversity and Climate Change reinforces 
this point.

“Consultation with Traditional Owner groups 
(...) indicated that they desire a more active and 
formal involvement in managing Victoria’s land, 
water and biodiversity. A stronger role in natural 
resource management will enable a greater 
connection to country, especially for those whose 
connection to country has been disrupted” (Vic 
DSE 2009 p60)

Box 7.5 Background notes: Investing in people and communities

Historic catchment management research:  Researchers Alec Costin (left) and Dain Wimbush measuring and stream 
incision, Kosciuszko National Park, 1974 (Source: Graeme L. Worboys collection)
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7.10 Priority Action Six: “Researching for better 
catchments”

“Effective natural resource management requires 
consistent high quality and relevant long-term data 
to underpin a knowledge management framework. 
Key data gaps and consistent processes for collecting, 
acquiring, managing and curating data are needed” 
(Vic DSE 2009 p34)

“To inform the development of better understanding 
of current and future changes, debates about their 
implications for biodiversity conservation, and 
assessments of adaptation options, we suggest as 
a priority that information is needed about changes 
in species abundance, species interactions and 
ecosystem process to complement the more readily 
available information about species distribution 
changes” (Dunlop and Brown 2008 p122)

Summary

This Priority Action invests in securing basic 
quantified scientific information for the economically 
most important catchments of south-eastern Australia. 
It is a basis for assessing the natural baseline condition 
of the Alps catchments; change in condition; severity 
(and trend) of threats; forecast risks and for achieving 
adaptive management of the Alps catchments in a 
changing environment. It is information needed for 
effective catchment management in a climate change 
environment. The Action has six Targets:

i. Establishing a baseline condition for the Australian 
Alps national parks

ii. Assessing change in condition for the Australian Alps 
national parks

iii. Undertaking adaptive management research

iv. Facilitating research into ecological fire management

v. Facilitating research for climate change forecasts

vi. Facilitating innovative research of benefit to the Alps 
catchments

Threats to catchment values in an environment of 
climate change

Without this science based information about 
catchment condition and change in condition, the Alps 
catchments are threatened by potential management 
inaction or inappropriate actions. Responsiveness to 
new threats could be too slow.

Costs

The estimated cost of this work is $9.5 million at 
$1.9 million per annum for five core years of action. 
This estimate is exclusive of start-up costs and essential 
costs needed for an eight year follow through period of 
work (Appendix Five).

Benefits

This Action generates the critical information needed 
for the Alps catchments to be more effectively managed 
in a climate change environment. It means more effective 
responses to threats and a greater ability to adapt 
responsibly to changing environmental circumstances. 
It means the community will be better informed about 
what is happening to the Alps catchments.

Ramifications of inaction

The actual condition of the catchments will be 
unknown and more specific predictions of change for 
the catchments will not be possible. The real benefits 
of management interventions will be difficult to assess. 
The ability to research ecological fire management for 
the Alps will be frustrated. The amount of water and 
its quality flowing from the Alps in the future may be 
directly impacted by an absence of this information.

Researching for better catchments: Targets

Six Targets have been identified (Table 7.6)
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Five and Fifteen Year Outcomes Targets

Five Years

The baseline condition 
measurement and mapping for 
all Australian Alps national parks 
catchments is 25% complete.

Fifteen Years

The baseline condition 
measurement and mapping for 
all Australian Alps national parks 
catchments is 100% complete.

1. Establish a standardised natural baseline condition data set for the Alps 
catchments

This research is closely linked to Priority Action Four and the data management 
framework. The aim is to establish a natural condition data base from which changes 
in condition can be measured. There are a number of subsidiary actions for this task. 
These are:

a) Establish the data set to be collected and data collection protocols to be used

Researchers and managers establish the data to be collected for the Priority Action. 
At a minimum this could include consistent mapped and other information for water 
yield, soils, vegetation, animals, habitat, fire history, and introduced plants and 
animals.

b) Establish the baseline condition for all Australian Alps national parks sub-
catchments

Consistent with agreed data collection protocols and agreed standard data variables, 
all 235 sub-catchments or a sample of these are planned to be surveyed to establish 
their natural condition (such as vegetation communities and habitat types) and 
inputs such as estimates of catchment soil cover and fire fuel loads. Priority would 
be given to the most economically important catchments. Spatial and quantitative 
habitat data would be generated. Where appropriate, this information may be 
linked to satellite (remote sensing) information. Threat and non-native species and 
disturbance would be included. A team of field survey and remote sensing specialists 
are planned to be contracted to complete this work. 

c) Establish the baseline condition of key animal and plant species

The distribution, abundance and condition of (agreed-selected) key species are 
planned to be measured. Existing research by research organisations into these 
species would be supported and additional work undertaken (as necessary) across 
the Australian Alps national parks

d) Establish the severity of key threats

The severity of key threats to the natural condition of the Alps catchments are 
planned to be measured and monitored as a basis for instituting management 
responses and analysing trends.

Five Years and Fifteen Years

The natural condition of the Alps 
catchments are enhanced through 
the systematic collection of data 
and the frequent analysis of 
change in condition status.

2. Assessing change in condition

The systematic, long-term collection of carefully selected monitoring data is 
proposed to be undertaken routinely throughout the year. This data would also 
be analysed routinely, and the subsequent change in condition information would 
be used to assess threats, the need for adaptive management and other potential 
responses.

Table 7.6 Researching for better catchments
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Five and Fifteen Year Outcomes Targets

Five Years

The natural condition of the Alps 
catchments are enhanced through 
effective adaptive management 
interventions for selected (major) 
Targets.

Fifteen Years

The natural condition of the Alps 
catchments are enhanced through 
effective adaptive management 
interventions for 80% of (major) 
Targets.

3. Undertake adaptive management research

Adaptive management and adaptive experimental management research techniques 
may be used for important Priority Action operations where there is a degree 
of uncertainty about the operational practices used and where validation of 
effectiveness or improvement is needed. This approach would be used for some 
of the 30 Targets. Adaptive management would ensure that the management 
objectives established to help maintain natural condition are achieved. Identifying 
and using Thresholds of Potential Concern is planned to be an important part of this 
work.

Five Years and Fifteen Years

The natural condition of the Alps 
is improved through greater 
precision in forecasting fire 
behaviour in the Alps catchments. 

4. Undertake Alps catchments fire management research

This collaborative research project is planned to undertake fire management 
research to help refine how management conserves the natural condition of the 
Alps catchments at a time of increasingly severe fire behaviour and more frequent 
fires (Gill et al, 2004). The Research Target would be integrated with the forecast 
adaptation ecological fire research (Priority Action Three). This work is planned to 
include an assessment of how impacts to the catchments may be minimised during 
suppression operations.

Five Years

The natural condition of the Alps 
is improved through greater 
precision in predicting fire 
behaviour in the Alps catchments. 

Fifteen Years

Predictions of broad ecosystem 
changes to the alpine and 
subalpine and changes to snow 
deposition and rainfall are refined.

5. Predicted climate change effects for the Alps catchments

Investment is made in research which predicts future scenarios for the Alps 
catchments as a basis for climate change adaptation planning and risk management 
analysis. Preparation for incidents such as fire will be especially important. 
Predictions provided are further refined as real-time data contributes to the 
modelling. Models for forecasting future Alps catchments climate change scenarios 
are further developed and generate improved degrees of certainty for projections 
provided. This is planned to assist the fine tuning of objectives of management for 
achieving natural condition. It is anticipated to help prioritise the allocation of staff 
and financial resources.

Five Years and Fifteen Years

Improvements to managing the 
natural values of the catchment 
are achieved through innovative 
research.

6. Investments are made in innovative research

The Alps Catchments Priority Actions encourages innovative research proposals 
to help enhance management of the Australian Alps national parks. Invitations for 
proposals would be called for early in the program, with projects being completed 
over 15 years. 
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Research, monitoring, assessing change in 
condition and predicting future scenarios is an 
integral part of this 15 year Action and funding is 
targeted to achieve a number of critical but basic 
data and information milestones. This work would 
plan to build on existing systems and frameworks 
established by the Agencies and their governments. 
The baseline natural condition of catchments would 
be defined and systematically mapped for as many 
of the 235 plus Alps sub-catchments as possible.

Change in condition data will be very important 
and would be used for adaptive management 
responses. Research is planned to be focused 
on helping understand and improve the natural 
condition of the catchments. This approach is also 
reflected in the Victorian White Paper on Biodiversity 
and Climate Change.

“Future research and development will be 
targeted towards understanding significant 
threats to land, water and biodiversity, 
particularly climate change, and the impacts of 
policy and management on ecosystem function” 
(Vic DSE 2009 p36)

Data generated by research is planned to be 
organised for immediate analysis and management 
decision making and arrangements are planned to 
be in place for scientists to benefit professionally 
with this approach. The innovative approach of 
scientists and managers having joint accountability 
for operational decision making is proposed to be 
used [Priority Action 4; Target 3] and will help ensure 
timely responses to threats.

“Government has a further role in ensuring 
effective and timely exchange of knowledge 
between scientists, policy developers and decision 
makers” (Vic DSE 2009 p36)

The change in condition data could also be 
synthesised with research for future climate change 
effects. This would help refine the quality of such 
forecasts.

“Most ecological processes operate over long time 
frames. It is important to project future scenarios 
while recognising uncertainties and adjusting 
management approaches appropriately. The aim 
is to develop a rigorous experimental approach 
that will lead to the effective interpretation and 
extrapolation of data. This approach requires 
research that is multi-disciplinary, multi-
dimensional, scalable, information-driven and 
predictive. The use of virtual models in tandem 
with field research and community involvement is 
required.” (Vic DSE 2009 p36)

Research and development will also be encouraged 
to help generate innovation and improvement for 
on-ground Alps catchments management. Research 
may be planned to be carried out:

• On a contractual basis;

• On a collaborative institutional basis; and

• As a series of individual initiatives including 
many contributions from post-graduate students 
including PhD candidates and their supervisors.

Some of the research will be basic, reflecting gaps 
and inconsistencies in data available for the Alps 
catchments across two States and a Territory.

Box 7.6 Background notes: Researching for better catchments

Researcher Alec Costin and a NSW NPWS staff member, stream monitoring site, 
Schlink Pass, Kosciuszko National Park, 1974 (Source: Dane Wimbush collection)
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7.11 Implementation of Priority Actions

Implementation of each of the Priority Actions 
should be guided by a management framework. A 
framework based on the “IUCN WCPA Framework” 
and used by NSW DECC and Parks Victoria is highly 
recommended. This framework is also used by the 
World Bank; the World Wide Fund for Nature; The 
Secretariat of the Convention on Biological Diversity 
(Hockings et al, 2006); and Metsähallitus, the protected 
area management organisation of Finland (2007). 
The NSW adopted version of the framework has been 
illustrated (Figure 7.4).

Using this framework, management of a Priority 
Action is undertaken having regard for each of 
six “elements” of the WCPA Framework. Whilst 
implementation may be based (broadly) on a cyclical 
process, it is also understood that management 
implementation may need to be iterative between 
the elements and dynamic. A change in the “context” 

of an Action (for example) may necessitate additional 
“planning” and this may lead to differences in the 
“inputs” needed. Each of these elements is important 
for the “Target” implemented and they are described 
further.

Vision

A vision statement is the central guiding influence 
for implementing a Priority Action. The vision responds 
to the question “Where do we want to be?” (Hockings 
et al, 2006), and helps to drive the objectives and 
outputs and outcomes for the Action. In this instance, 
there are two time frames. Where do we want to be in 
the long term or 100 years (plus) in terms of the natural 
condition of the catchment and where do we want to be 
in 15 years after the completion of the Action.

Context

Context responds to the questions, What are the 
values present? and, Where are we now? (Hockings et 
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Figure 7.4 NSW NPWS Project Management Framework (Source: NSW DECCW 2010d; [after Hockings et al, 2006])
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al, 2006). For the Research Priority Action for example, 
this would include What is the current condition and 
trend in condition of the natural catchment values? 

Planning

In planning the Priority Actions, we ask the basic 
question, How are we going to get there? (Hockings 
et al, 2006) and How will the vision be achieved? In 
response to these questions, a hierarchy of objectives 
is planned to be established for each Priority Action and 
its Targets. Project planning would be undertaken at 
two levels, whole-of-Alps area (and beyond) and at the 
Target level.

For the entire Alps, regard shall be had for the 
planning context of relevant Commonwealth legislation, 
international agreements and treaties (such as Ramsar 
and China Australia Migratory Bird Agreement (CAMBA) 
and the Japan Australia Migratory Bird Agreement 
(JAMBA); State and Territory legislation; the principles 
and guidelines of the Australian Alps Memorandum of 
Understanding (Chapter 3); and, principles and practice 
of good transboundary protected area governance 
such as those provided by IUCN (Sandwith et al, 2001). 
At a national scale, the Australian Alps have two very 
important planning contexts. Firstly as an embedded 
part of the Great Eastern Ranges connectivity corridor 
and the importance of this for ecosystem health and 
biodiversity conservation; and, secondly for its role in 
the health and well-being of water flows and water 
quality for waters flowing downstream and particularly 
to the Murray-Darling Basin. At the level of Target 
implementation, regard shall be had for the relevant 
protected area plan of management, its priorities and 
procedures and relevant State or Territory Legislation. 

Inputs

The Priority Action will identify “What do we need” 
(Hockings et al, 2006). The costs would include estimates 
for staff salaries, equipment costs and accommodation 
costs. As part of an integrated approach for evaluating 
the Priority Action, a project information system would 
typically measure both inputs (dollars and time) and 
outputs for Targets to derive cost-benefit assessments.

Process

Process identifies “how we go about achieving the 
Priority Action” (Hockings et al, 2006). Preparing for 

site-based works will assess, respect and accommodate 
differences in operational procedures. State and Territory 
legislation and potentially Commonwealth legislation 
will determine requirements such as Environmental 
Impact approval processes and Occupational Health and 
Safety procedures (Worboys et al, 2005 pp288-308). For 
some whole-of-Alps Targets, it may mean “one Target” 
and “three methods” process though it is anticipated a 
synthesised approach would be the aim where possible. 
Project planning will need to include sufficient lead-
time for the potential three parallel approval processes 
needed.

Outputs

The Priority Action outputs refer to the results of 
actions that have been taken. What did the Actions 
achieve? (Hockings et al, 2006). Outputs are planned to 
be measured as an important assessment of the Alps 
catchments work. Measurement will typically be based 
on pre-determined (shared) protocols for the two States 
and Territory which may also account for differences in 
process between the three jurisdictions. A consistent 
and whole-of-Australian Alps national parks evaluation 
of outputs would be the aim, but evaluation reports 
would also have a capacity to document individual park 
or jurisdiction based progress. Target data management 
systems would also be planned to integrate agreed 
output measures with time and cost (performance 
based reporting) as sought by the Auditor General’s 
from Victoria (AGVictoria 1995); NSW (AGNSW 2004) 
and the Australian National Audit Office (ANAO 2002).

Outcomes

The outcomes measure progress made by the Priority 
Action towards the specific objectives determined. 
The question to be asked is: What has been achieved 
relative to the objectives established? (Hockings et al, 
2006). Similar to outputs, a consistent and whole-of-
Australian Alps national parks evaluation of outcomes 
would be the aim. Priority Action data management 
systems would be planned to integrate agreed outcome 
measures with time and cost (performance based 
reporting) as also sought by the Auditor General’s from 
Victoria (AGVictoria 1995), NSW (AGNSW 2004) and 
the Australian National Audit Office (ANAO 2002). It 
would be a basis for cost benefit analysis for the Action. 
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It would be a mechanism for benchmarking overall 
catchment management performance.

7.12 Governance

Governance for the Priority Actions is recommended 
to be based on the successful Australian Alps MOU 
and as guided by the Alps Liaison Committee. All 
Priority Actions have whole-of-Alps Targets and it 
is considered a whole-of-Australian Alps Bioregion 
approach to responding to these catchment threats is 
also advantageous.

7.13 Evaluation and integrated reporting

How efficiently and effectively the Priority Actions 
and Targets are implemented is critical for achieving 
the improved natural condition of the Alps catchments. 
Being able to undertake integrated reporting is 
important for assessing such performance. Integrated 
reporting is linked to the design and operation of the 
management information system (Priority Action Three) 
and this has been described further here (Figure 7.5).

The principles of the reporting system are (Worboys 2007):

• Data would be stored in separate but linked centres (versus a centralised system)

• Target management data from individual computers would be collected for all Targets (such as time 
committed and funds spent)

• Target progress data would be collected in an (agreed) measured form for outputs and outcomes

• Change in condition data (context) would be used as an outcome measure for some Priority Actions

• The integrated nature of the data storage systems would provide a mechanism for tracking dynamic 
events in the environment and the real-time cost and time needed to respond to threats

Figure 7.5 Integrated data management system (Source: Worboys 2007)

Outcome

Output

Process Input

Context

Planning

Management data stored in separate areas of the Project’s operation are accessible for larger 
data integration and analysis thus permitting more sophisticated tracking of change, adaptive 

management and the cost of doing this
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The integrated data system is planned to be kept 
simple. It would focus on time spent, money spent and 
clear target outputs and outcomes achieved (relative to 
pre-determined objectives). Information systems would 
be designed to achieve this capacity.

Evaluation

The success (in terms of outcomes) of the Priority 
Actions is planned to be measured by an overall 
improvement in the natural condition of the Alps 
catchments. Outcome performance measures 
indicatively could include 1) the area of the Alps 
catchments in a natural condition; 2) the area of 
the Alps catchments where the trend in condition is 
improving; and, 3) the condition and trend in condition 
of key values (identified for monitoring). The capacity 
established by Priority Actions to measure change in 
condition from baseline for the entire Australian Alps 
national parks would provide the basis for quantifying 
and judging these outcomes. It would also be possible 
to establish the cost-benefit of these improvements 
in most instances thanks to an integrated reporting 
capacity established (Figure 7.5). More specific 
evaluation requirements for the Commonwealth 
Monitoring, Evaluation, Reporting and Improvement 
(MERI) framework and individual reporting information 
required by State, Territory and the Alps MOU would 
be planned to be built into individual Project Priority 
Action and Target plans.

Annual reporting

The performance of the Priority Actions is planned 
to be assessed (internally) every 12 months and an 
Annual Report prepared. The Research Priority Action 
would also use a capacity to measure change against 
baseline condition for performance reporting. As the 
work progresses and the area covered by baseline 
condition mapping increases, the reporting capacity for 
(quantified) change in condition assessment could be 
enhanced. As automated information (such as satellite 

information) also becomes available, this may also 
be available for condition reporting. This evaluation 
information would be available for mandatory 
Agency State of the Parks reporting and for adaptive 
management work.

7.14 Economic benefits

The Priority Actions invest in long-term economic 
benefits for Australia. These include:

• Increased water yields and increased economic 
return from additional water through strategic Snow-
gum restoration;

• Retaining (natural) water yields through minimising 
the spatial area of regenerating fire-impacted forest 
communities;

• Retaining the maximum (natural) high quality water 
yields possible in predicted drier climate change 
affected times through ecosystem resilience work 
(erosion control, restoration work, and removal of 
introduced species);

• Minimising the economic value of water lost to the 
downstream water system (by dam overflows) at 
times of excess precipitation by managing for natural 
flow regimes in catchments;

• Preventing future expensive, large-scale soil erosion 
control works in the catchments through early  
intervention (maintenance of previous erosion 
control works; removing erosion causal agents; 
managing for fire); 

• Extending the life of hydroelectric scheme 
infrastructure through soil erosion control reducing 
sedimentation;

• Offsetting a need for expensive downstream water 
treatment plants by managing for the high quality 
of Alps waters through soil erosion control and the 
removal of any pollution; and

• Maintaining visitor numbers to the Alps catchments 
through the retention of its natural condition (control 
of weeds and introduced animals).
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8. DISCUSSION AND CONCLUSION

The Australian Alps catchments Priority Actions 
described by this report are a grand vision for 
conserving Australia’s high mountain catchments and 
the high quality water flowing from them. These water 
catchments are of great economic, environmental, social 
and cultural importance. They are of special importance 
to Indigenous peoples and are of significance to 
all Australians. Consequently, the catchments are 
permanently reserved as the Australian Alps national 
parks for their exceptional scenic beauty, outstanding 
natural and cultural values and important economic 
values and are National Heritage listed.

The Priority Actions respond to serious threats 
to these high catchments which are happening in an 
environment of climate change. The “Caring for our 
Australian Alps” management response identifies six 
Priority Actions and 30 Targets as being urgently needed 
for the 235 Alps sub-catchments. It focuses on the large 
scale, urgent, aggressive and long term threats and 
recognises these are currently beyond the combined 
resources of the Alps agencies. It provides whole-
of-Alps responses to serious threats and introduces 
adaptive responses.

8.1 Caring for our Australian Alps

This “Caring for our Australian Alps” strategy achieves 
a number of firsts for the Australian Alps and pioneers 
innovative approaches to conservation management in 
a climate change world.

Adaptive management

The strategy’s integrated science-management 
decision making and adaptive management design for 
70% of one of Australia’s great Bioregion’s is innovative 
and essential for preparing for climate change threats. 
The innovation includes an integrated Priority Action 
design with concurrent investments in:

• baseline condition and change in condition research; 

• catchment and ecological fire research;

• Whole-of-Alps monitoring; and 

• data analysis and information systems that support 
the information needs of decision makers.

Enhanced water yield

The restoration of Snow-gums is predicted to 
increase the water yield of the catchments at a time of 

forecast diminishing precipitation and will contribute 
to improving the natural resilience of the subalpine 
communities. This restoration of a major ecological 
community, the subalpine Snow-gum woodlands near 
the treeline in multiple areas of Kosciuszko National 
Park will be the first restoration action of its kind for 
Australia. 

Catchment condition

This is the second Australian Alps catchments 
condition assessment and the first time that the natural 
condition and trend in condition of 235 sub-catchments 
of the headwaters of the Murray, Murrumbidgee, 
Snowy and Mitchell Rivers have been assessed in a 
single survey. It may be the first time in Australia that 
the natural condition of most (70%) of a Bioregion has 
been assessed.

Economic values

It is landmark resource management initiative 
where the real economic and social value of the Alps 
catchments water to downstream users has played a 
pivotal role in establishing innovative management 
systems for high quality (protected area) catchment 
conservation management.

Scale of managing threats

Dealing with serious threats as mega-actions and at 
a whole-of-Alps scale (such as dealing with the rapidly 
increasing feral horse numbers) is an initiative seldom 
undertaken in Australia and one that may be needed 
more often in the future.

Transboundary project

The integrated Priority Actions are an important 
cooperative transboundary initiative for Australia at a 
time when increasingly, natural resource management 
cooperation across borders is needed. Few places in the 
world have accomplished similar large-scale initiatives.

Change in condition evaluation

A systematic baseline condition assessment of 235 
sub-catchments spanning 70% of one Bioregion and the 
subsequent capacity to quantify change in condition 
is forecast to transform how the condition of the Alps 
catchments is managed. It is a critical management 
capacity given the importance of water delivery from 
the catchments. Integrated information systems for 
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the Priority Actions would permit an assessment of 
cost-effectiveness of management interventions and 
quantified costs of catchment management and this 
would be another first for the Alps.

8.2 Conclusion

This report provides three conclusions.

One: Urgent responses are needed to climate 
change threats 

The overall condition of the Alps catchments and 
their trend in condition is not sufficiently resilient for 
current and predicted climate change scenarios. Some 
catchments are unstable, there is active erosion, and 
there are threatening processes, which are impacting 
the natural condition, water quality and water yield of 
the Alps. It is concluded that predicted climate change 
threats will cause additional impacts to catchment 
condition. Six Priority Actions are needed that are 
a combination of direct responses to threats and 
innovative improvements to catchment management. 
They are:

• Halting catchment degradation

• Investing in resilient ecosystems

• Adapting to new climates

• Investing in management innovation

• Investing in people and communities

• Researching for better catchments

The Actions are designed to be implemented 
as individual modules or as an integrated response 
program.

Two: The Priority Action investments will provide 
nationally significant economic, environmental 
and social benefits

The Alps generate 9600GL of water annually for the 
Murray-Darling Basin which is about 29% of the total 
water inflow to the Basin. Victorian studies have shown 
that 3980GL of the Victorian Alps water flowing to the 
Basin is worth in the order of $4 billion to Australia’s 
economy, meaning that the full economic value of the 
Alps water to the nation is great. The Priority Actions 
will help remove and contain threats to these critical 
catchments; directly improve vegetation cover and soil 
stability; and, will enhance water yields of important 

economic benefit through additional water capture and 
through the removal of excessive water users (willows). 
The investments will directly target the difficult fire 
and catchment management issue through research 
to help minimise water yields lost to fire impacted 
landscapes. The investments will help ensure the 
natural environmental condition of the catchments is 
retained to help protect water quality and natural flow 
regimes of waters flowing from the Alps. In extreme 
weather conditions, the natural condition helps retain 
the stability of the catchments (and the safety of people) 
during major flooding events in the mountains.

Three: The Alps catchments investments provide 
leadership for climate change responses for 
Australia

The Alps catchments initiative provides 
leadership for Australia’s responses to climate 
change. It is large-scale, it is in the national economic 
interest, it is transboundary, and it is based on a 
new era of evidence based operational responses 
and adaptive management decision making. It is a 
pilot approach for dealing with a new and dynamic 
climate change world where change is the norm 
and dealing with the unexpected is a constant 
complexity. The ability for management to monitor 
changes in condition; to deal with the complexity 
of events; to research serious threats for innovative 
responses; to respond adaptively, and to minimise 
threats through adequate and timely investments 
all will minimise risks to the vital delivery of Alps 
water in an environment of predicted drying. The 
investments focus on optimising natural condition, 
water yield, water quality and water flow regimes 
in the catchments and this will maximise benefits 
to Australian society. The investments will permit 
a heightened sophistication in management 
operations, management systems and the most 
advanced interface between researchers and 
managers for terrestrial protected areas in Australia. 
It is the type of investment needed for the adequate 
management of the Alps catchments which occupy 
such a small area of Australia, but which are so 
vital for its economy and for the millions of people 
benefiting from the water downstream.



104



105

GLOSSARY AND ABBREVIATIONS

21st Century Management 21st Century Management is a protected area management operating paradigm 
designed to respond to a dynamic environment of a climate change influenced world. 
Characteristics of this paradigm include a capacity to measure quantified changes in 
natural condition from a known baseline; adaptive management; a strong science-
management partnership which provides change analysis and predictions of change; an 
accessibility of decision making information; staff competencies and skills that utilise 
such information for operational decisions and an organisational capacity to respond to 
extreme events.

Adaptation Climate change adaptations are responses that decrease the negative effects of 
climate change and capitalise on positive opportunities associated with impacts. 
Adaptations can be split into “autonomous” [internal, automatic system adjustments 
such as evolutionary responses in natural systems] and “planned” where a deliberate 
intervention is made in an attempt to achieve a specific goal, recognising the 
change in environment (Dunlop and Howden 2003). It is the adjustment in natural 
or human systems in response to actual or expected climate stimuli or their effects 
which moderates harm or exploits beneficial opportunities (IPCC 2007). Ecosystem-
based adaptive strategies such as those linked to protected areas and connectivity 
conservation provide important direct and indirect benefits to people (TNC 2009).

Alps The Alps is an abbreviation for the Australian Alps and for the purposes of this report is 
the area principally focused on lands reserved by the Australian Alps national parks

Alps environments The Alps environments, for the purposes of this report, are those natural environments 
that are found within parts of the Australian Alps, South Eastern Highlands and South 
East Corner Bioregions and within the Australian Alps national parks

Alps program This is the Australian Alps national parks Cooperative Management Program and is 
described by a four year Strategic Plan

AALC Australian Alps Liaison Committee

AAnp The 11 Australian Alps national parks which are the subject of the Australian Alps 
cooperative management Memorandum of Understanding

Catchment Condition 
(Good)

The catchment condition assessment “Good” refers to an assessment made by 
experienced Rangers, Area Managers and senior staff of the Australian Alps national 
parks, in January 2010 for individual sub-catchments of the Alps. “Good” identifies that 
the sub-catchment area is well vegetated with a stable native species groundcover and 
is little impacted by other degradation factors such as feral animals. Good condition 
does not necessarily infer ‘near pristine’ which is the optimum natural condition for the 
protected area catchments. 

Catchment Condition 
(Moderate)

The catchment condition assessment “Moderate” refers to an assessment made by 
experienced Rangers, Area Managers and senior project staff of the Australian Alps 
national parks in January 2010 for individual sub-catchments of the Alps. “Moderate” 
identifies that a sub-catchment has an essentially stable but incomplete vegetation 
cover with minor soil instability. This may be the result of degradation factors such as 
vegetation destruction and soil disturbance by feral horses and feral pigs.
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Catchment Condition 
(Poor)

The catchment condition assessment “Poor” refers to an assessment made by 
experienced Rangers, Area Managers and senior project staff of the Australian Alps 
national parks in January 2010 for individual sub-catchments of the Alps. “Poor” 
identifies that the sub-catchment has been significantly disturbed and degraded such 
that there is a low percentage of groundcover and soil erosion is evident. There is likely 
to be the presence of weeds and introduced animal populations.

Catchment Trend in 
Condition (Improving)

The catchment trend in condition assessment “Improving” refers to an assessment 
made by experienced Rangers, Area Managers and senior project staff of the Australian 
Alps national parks in January 2010 for individual sub-catchments of the Alps. 
“Improving” identifies that the vegetation cover and species complex in combination 
with a reduction in the area of disturbance and soil loss, have improved in response 
to management programs. In most sub-catchments this status also recognises that 
introduced animal control and weed management programs (at the time of the 
assessment) were achieving their objectives.

Catchment Trend in 
Condition (No trend 
change)

The catchment trend in condition assessment “No trend change” refers to an 
assessment made by experienced Rangers, Area Managers and senior project staff of 
the Australian Alps national parks in January 2010 for individual sub-catchments of 
the Alps. “No trend change” identifies that the area overall is neither improving nor 
declining. The area may be improving in parts (such as an area that is being restored) 
and may be declining elsewhere (such as impacts from weeds). It recognises that threat 
mitigation programs have been or are in place but are only just maintaining the level of 
impact (it is not getting worse).

Catchment Trend in 
Condition (Declining)

The catchment trend in condition assessment “Declining” refers to an assessment made 
by experienced Rangers, Area Managers and senior project staff of the Australian Alps 
national parks in January 2010 for individual sub-catchments of the Alps. “Declining” 
identifies that irrespective of specific feral animal and weed control programs being 
undertaken by the Alps Agencies, native vegetation cover and species populations 
are declining and soil instability and erosion is evident. Management actions are not 
keeping pace with the increasing introduced animal populations and weed invasions 
and there is catchment damage and degradation resulting from these threats. 

IBRA 6.1 The Interim Biogeographic Regionalisation of Australia Version 6.1 is a biogeographic 
regionalisation developed by the Australian Government for use as a planning tool. It 
maps Australia’s 85 bioregions and 403 subregions and plays an important role in the 
development of the National Reserve System. [It replaced Version 5.1]. 

IUCN International Union for the Conservation of Nature

IUCN Protected Area 
Categories

Protected areas are a shorthand way of describing a plethora of landuse designations 
and management approaches that aim to conserve and protect natural and cultural 
heritage. IUCN developed a framework of six Categories to describe the broad types 
of protected areas. The Categories are: Category 1a (Strict Nature Reserve); Category 
1b (Wilderness area); Category II (National park); Category III (Natural monument 
of feature); Category IV (Habitat/species management area); Category V (Protected 
landscape/seascape); and, Category VI (Protected area with sustainable use of natural 
resources) (Dudley 2008)
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Mitigation Mitigation is an anthropogenic intervention to reduce the anthropogenic forcing of the 
climate system; it includes strategies to reduce greenhouse gas sources and emissions 
and enhancing greenhouse sinks (IPCC 2007)

MOU Memorandum of Understanding. For the Australian Alps national parks (AAnp), 
the MOU is a non-legally binding agreement between Victoria, NSW, ACT and the 
Commonwealth Government for the transboundary cooperative management of the 
contiguous protected areas. The Alps national parks MOU, established in 1986, is 
signed by Ministers responsible for environment portfolios in the two States, the ACT 
and the Commonwealth. The MOU has been updated in 1989, 1996, 1998 and 2003 
(AALC 2008a). The MOU requires that a Liaison Committee (AALC) co-ordinate the 
development and implementation of a cooperative management program for the Alps 
(the Alps program) and to report on progress annually (AALC 2008b).

Natural condition Natural condition for the purposes of this report refers to the pre-European condition 
of the Alps catchments. This includes the distribution of native vegetation communities; 
their habitats; functioning ecosystems; animal species that are present; the soils; 
wetlands; water courses and sub-surface water. It also refers to unmodified landscapes 
and geological phenomena of the Alps catchments.

Resilience Resilience is defined by the United Nations Environment Program and the 
Intergovernmental Panel on Climate Change. Their definitions (expressed from 
an ecological perspective) are: 1) Resilience is the capacity of a system potentially 
exposed to hazards to adapt by resisting or changing in order to reach and maintain 
an acceptable level of functioning and structure (UNEP 2007) and 2) Resilience is the 
ability of a ecological system to absorb disturbances while retaining the same basic 
structure and ways of functioning, the same capacity for self-organisation, and the 
capacity to adapt to stress and change (IPCC 2007). Dunlop and Brown (2008 p111) in 
the context of protected areas and climate change recognise 1) resilient species which 
are able to survive changes because they are not sensitive to change, they adapt, or 
they move; 2) resilient landscapes, which are those that maintain landscape-scale 
ecosystem processes and a diversity of healthy ecosystems; and, 3) resilient social-
ecological systems where societal use and natural ecosystems are not greatly altered 
by climate change and where resilience may be increased (for example) by allowing 
sustainable economic returns from conservation lands

Whole-of-Alps Whole-of-Alps describes the whole-of-Australian Alps national parks landscape context 
of the 235 sub-catchments defined in this report.
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APPENDIX ONE 

Criterion (a) “the place has outstanding heritage value to the nation because of the place’s importance in the course or 
pattern, of Australia’s natural or cultural history”

Values

Glacial and periglacial 
features

The five alpine lakes, 13 cirques and moraines , block streams and other associated glacial and 
periglacial phenomena are recognised for their value in identifying landscape responses to the 
late Quaternary ice ages as part of Australia’s natural history

Fossils The rich and diverse Mt Howitt Devonian fossil fish deposits are significant for their value in 
contributing to vertebrate evolution knowledge for the “Age of Fish” in the evolution of Earth

Karst The Yarrangobilly limestone gorges, dolines, arches, blind springs and pinnacle fields; the caves 
and their speleothems (with the ancient fire history record they preserve) add value for these 
special Karst landscapes, features and processes

Biological heritage These values encompass a significant and unique component of Australia’s biological heritage 
with the Alps:
• being one of Australia’s 11 centres of plant diversity
• as a refuge site for plant species during increasing aridity from the late Quaternary
• possessing a rich flora including cold climate specialist species and endemic species
• possessing cold climate adapted and endemic fauna including mammals (e.g. the mountain 

pygmy possum-Burramys parvus); reptiles (e.g. the Snowy Mountains Rock Skink-Egernia 
guthega); amphibians (e.g. the Baw Baw frog-Philoria frosti); and invertebrates (e.g. the 
mountain grasshopper- Acripeza reticulate)

Moth feasting Historical large scale annual gatherings of Aboriginal people to feast on Bogong Moth (Agrotus 
infusa) and to conduct ceremonies is exceptional in Australia and of outstanding value in 
Australia’s cultural history

Transhumance grazing The Alps high plains were used to graze stock during the summer months for 150 years (from the 
1830’s) and this transhumance way of life is valued as an important part of Australia’s pioneering 
history, including its evidences such as huts, stock yards and stock routes

Scientific research The Australian Alps national parks have outstanding historic and current values for scientific 
research which dates back to the 1830’s and includes botanical, geological, soil, fire, karst, glacial 
and other research sites

Water harvesting The Snowy Mountains and Kiewa Hydroelectric Schemes have outstanding heritage values for 
nation building, economic and social development and the numerous tunnels, aqueducts, power 
stations, huts, roads and former settlements bear testimony to this heritage

Recreation Recreation in the area of the Australian Alps national parks dates back to 1861 with the Kiandra 
Snowshoe Club, and now includes a significant ski industry, and historic buildings including 
Yarrangobilly Caves House, the Mount Buffalo Chalet and the Charlotte Pass Chalet and provide 
evidence of these outstanding values

The national significance of the Australian Alps national parks (CA 2008a)

National Heritage Listing:

A summary of the values of the Australian Alps identified for relevant National Heritage listing Criteria has been 
provided here.
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Criterion (b) “ the place has outstanding heritage value to the nation because of the place’s possession of uncommon, rare 
or endangered aspects of Australia’s natural or cultural history”

Values

Landscape and 
topography

The average altitude of Australia is 330 metres. The mountainous Australian Alps national 
parks are a stark contrast to this and include continental Australia’s highest mountain, Mount 
Kosciuszko (2228 metres), all peaks above 1900 metres and most above 1700 metres. This 
seasonally snow covered land, its winter ice-covered glacial lakes, and its uncommon alpine and 
subalpine ecosystems are of outstanding value to Australia

Glacial and periglacial 
features

The Kosciuszko Plateau is unique in mainland Australia for irrefutably exhibiting landforms 
created by Late Pleistocene glaciation and the Australian Alps national parks area contains classic 
periglacial features which are otherwise uncommon for the nation. These are of outstanding 
value

Fossils The exceptional Mt Howitt Devonian fossil fish site is globally rare and is unique in Australia 
for providing evidence of a complete freshwater community from tiny fish to adult fish. It 
(consequently) has outstanding heritage value for preserving an uncommon aspect of Australia’s 
natural history

Alpine and subalpine 
ecosystems

Alpine and subalpine ecosystems are very rare in the generally arid and warm climate of 
Australia and are of exceptional value. Many of the species are endemic to the Alps. Important 
communities like bogs and fens play a key role in maintain the richness of the Alps biodiversity

Eucalypt flora 
community

The Australian Alps national parks demonstrate an outstanding example of the ecological 
adaptability of a single plant genus, the Eucalypt along a steep topographical gradient which 
includes a treeline species, the Snow Gum (Eucalyptus pauciflora) and a rich diversity of other 
Eucalypts given the diversity of terrain

Criterion (d) “the place has outstanding heritage value to the nation because of the place’s importance in demonstrating 
characteristics of: (i) a class of Australia’s natural or cultural places; or (ii) a class of Australia’s natural environments”

Values

North-East Kosciuszko 
pastoral landscape

North East Kosciuszko includes an outstanding relict landscape of past grazing leases and their 
homestead buildings, old stock routes, and huts as well as the natural alpine grasslands

Criterion (e) “the place has outstanding heritage value to the nation because of the place’s importance in exhibiting 
particular aesthetic characteristics valued by a community or cultural group”

Values

The Australian 
Alps national parks 
landscape

The Australian Alps national parks are an outstanding landscape highly valued by Australians.  
It includes:
• Mountain vistas
• Distinctive range upon range panoramas
• Awe inspiring landscapes such as the west face of the Main Range, and the Mount Buffalo 

Gorge
• Snow covered crests, slopes and valleys, alpine streams and rivers, waterfalls, natural and 

artificial lakes, alpine herbfields, forests and natural sounds
• Landscapes and environments which inspire poets, painters, writers, musicians and film makers



120

Criterion (g) “the place has outstanding heritage value to the nation because of the place’s strong or special association 
with a particular community or cultural group for social, cultural or spiritual reasons”

Values

People and the 
Australian Alps 
national parks

There is a special association by the community for the “high country” because of its unique 
landscapes, the possibility of experiencing remoteness and as the only opportunity for snow 
recreation. Special values of the Australian Alps national parks include:
• Mount Kosciuszko as a special attraction
• The pioneering history of the mountains
• Folklore associated with “The Man from Snowy River” and
• The cultural identity of the mountain huts

Criterion (h) “the place has outstanding heritage value to the nation because of the place’s special association with the life 
or works of a person, or group of persons, of importance in Australia’s natural or cultural history”

Values

Special relationships 
between the place 
and special people

The life and work of some iconic Australians are directly linked to the special qualities of the 
Australian Alps national parks and include:
• The botanist Baron Ferdinand von Mueller and his rich collections from the Australian Alps
• The painter Eugene von Guerard who painted the portrait “North-east view from the northern 

top of Mount Kosciuszko” which is held in Australia’s National collection
• Banjo Patterson through his ballad, “The man from Snowy River”
• Writer Elyne Mitchell, and poet David Campbell who lived near the mountains and who were 

influenced by the Australian Alps national parks area 
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APPENDIX TWO

International significance

UNESCO Man and the 
Biosphere Reserve

Kosciuszko National Park, the largest protected area of the Australian Alps national parks is 
designated as a Biosphere Reserve under the United Nations Educational, Scientific and Cultural 
Organisation’s (UNESCO) Man and the Biosphere Program (NSW DECC 2006 p7)

Ramsar Wetland Blue Lake and its environs of the Main Range of Kosciuszko National Park is designated as a 
wetland of international importance under the Ramsar Convention (NSW DECC 2006 p7) as is 
Ginini Swamp in Namadgi National Park in the ACT

CHAMBA and JAMBA 
Agreements

Migratory species subject to the China Australia Migratory Bird Agreement and the Japan 
Australia Migratory Bird Agreement frequent Australian Alps habitats during summer

Mountain endemic 
species

The Australian Alps has (at 11% of its species) amongst the highest species endemism for any 
mountain area on Earth (NSW DECC 2006 p7)

Transboundary 
protected area

The cooperative management model and program of conservation for the Australian Alps 
national parks has been maintained by two States, a Territory and the Commonwealth 
Government for 23 years. It has provided guidance and a leadership model recognised 
internationally (Crabb 2003; Anderson and Atkins 2010)

National significance

Climate change refugia With predicted climate change, the Australian Alps may be expected to provide a refugia role 
for many species. One scenario for 2100 based on high levels of carbon dioxide pollution 
identifies dramatic change for the Australia we know, including the eastward movement 
of Australia’s deserts to Albury, and a major southerly contraction of the warm temperate 
evergreen and mixed forests (DCC 2009).

Landscape scale 
connectivity 
conservation

The Australian Alps are a connectivity conservation area in their own right (Anderson and 
Atkins 2010) with their interconnected network of legally protected areas extending across 
a very large 0.22% of Australia (from Central Victoria to Canberra). It is also a critical anchor 
for the continental scale Great Eastern Ranges (GER) Connectivity Corridor which extends 
north-south for over 2800 kilometres in eastern Australia. This is a vision to conserve multiple 
threatened species and for keeping “common species common” (Mackey et al. 2010; Pulsford 
and Worboys 2010).

National Heritage List Registered as a Place on the National Heritage List based on the values identified above

Additional international and national significant attributes of the Australian Alps national parks
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A) Hydroelectricity production: The Snowy 
Scheme

Much of the water yielded from the NSW Alps 
national parks catchment areas is passed through the 
Snowy Mountains Scheme. From this water, the Snowy 
Scheme produces an average 5129 Gigawatt hours 
(GWh) of electricity and diverts an average 1140GL of 
water from the Snowy River catchment westward to the 
Murray and Murrumbidgee River systems (DSIR 2000). 

On average the Snowy Scheme provides 1200GL or 
23% of flows of the Murray River. Some 580GL of this 
1200GL is diverted from the Snowy River to the Murray 
River for storage in and distribution from the Hume Dam 
for irrigation (DSIR 2000). The Snowy Scheme contributes 
an average of 34% of the inflows of the Murrumbidgee 
River, but little water from the Snowy–Tumut part of the 
Scheme reaches the Murray as it is stored in Blowering 
Dam on the Tumut River and released for irrigation use 
downstream along the Murrumbidgee River and in the 
Murrumbidgee irrigation areas of central NSW.

The current water sharing arrangements between 
the States and Commonwealth provide for assured 
releases of water of approximately 2090GL to the 
State water authorities but a return of a volume of 
environmental flow water to the Snowy River will 
reduce this proportionally. A proposal to return 28% of 
annual natural flows (ANF) or 295GL to the Snowy would 
reduce the assured releases of water to the Murray and 
Murrumbidgee by approximately 14% (DSIR 2000).

B) Drought and economic benefits of the Alps 
catchments

Water from the Alps plays a critical role for the 
Murray-Darling Basin at a time of drought.

a. The Snowy Scheme contributes on average 34% of 
the flow in the Murrumbidgee River and 23% of the 
flows in the River Murray. In drought periods this 
increases to 60% and 33% respectively. Without this 
guaranteed water supply of water, much primary 
production would not be possible (DSIR 2000).

b. Since the 2006/07 water year releases from the 
Snowy Scheme have been reduced in accordance with 
the Dry Inflow Sequence Volume formula, contained 
within the Snowy Water Licence. The 2006/07 water 
year witnessed the lowest inflows into the Scheme on 
record (SHL 2009). This is reflected for example in the 
General Security water allocations of Coleambally and 
the Murrumbidgee Irrigation District. Between 1992 
and 2002 the average General Security allocation in 
the Murrumbidgee was 96% of the allocation. In the 
period 2002 to 2009 this average had fallen to as low 
as 10% in 2006/07 (Prosser 2009).

c. Flow on effects of reduced water yields and allocations 
have included reductions in rice production from 
$152.5 million in 2002/03 to $7.2 million in 2007/08, 
a 50% reduction in horticultural production and a 
reduction in farm gate returns of about $1.5billion. For 
towns dependent on the Murray and Murrumbidgee 
River flows, this has contributed to the reduction 
in town and school populations, closure of shops, 
reduction in major irrigation dependent industries 
(such as the closure of Deniliquin Rice Mill with a loss 
of some 200 jobs) and loss of services, as a result of 
depleted local economies and people leaving towns 
(Williams 2009).

C) Historical impacts to the Alps catchments

Managing the natural condition of the Alps requires 
constant conservation action. A great deal of the current 
management work in catchments is linked to restoring 
impacts of past landuse practices and it is useful to 
briefly review some landuse history which has required 
this remedial work. Stock grazing in many of the high 
mountain catchments caused considerable damage and 
many areas will never fully recover. A brief account of 
this landuse is described here.

New South Wales

Domestic stock grazing in the area which is now 
Kosciuszko National Park from the 1820s to the 1940s 
resulted in extensive and severe erosion, particularly 

APPENDIX THREE

Alps Catchments supplementary information
Some supplementary text is provided here in support of the primary text. It is presented as a series of independent, 
supplementary notes which have been referenced in the primary text.
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along the Main Range of the Snowy Mountains from 
Mt Kosciuszko to Jagungal and the Kiandra Plains. It 
was estimated that over a million tonnes of alpine 
humus soil was lost from just the Carruthers and Club 
Lake Creek catchments during the grazing era (Good 
1976, 1992). Reports by Helms (1896ab), Byles (1932), 
Clayton (1956, 1957) and other observers between 
1932 and 1957 noted the deteriorating condition of the 
Alps catchments over a 60 year period.

A program of erosion control and revegetation works 
was undertaken by the NSW Soil Conservation Service 
(SCS) in the highest parts of the catchments over a 15 
year period and at a total cost in excess of $1 million 
(approximately $10 million in 2010 values). Prior to, and 
in the early years of this work, a great deal of research 
and field survey work was completed which contributed 
to the planning of the restoration project. This was 
completed by the SCS and Commonwealth Scientific 
and Industrial Research Organisation (CSIRO) staff, 
notable amongst these being Dr Alec Costin and Dane 
Wimbush of the CSIRO Alpine Ecology Unit. 

Between 1958 and 1964 Costin, Wimbush and 
others produced a series of reports and publications on 
the status of the catchments, several of which are of 
particular relevance today including the Grazing Factor 
and Catchment in the Australian Alps report (Costin 
1958) and Catchment Hydrology in the Australian Alps 
1-VI series (Costin et al, 1959, 1960, 1961a, 1961b). 
Costin also published a paper on the Weather Cycles 
and Short Term Climatic Trends in the Monaro Region 
of New South Wales in 1949 (Costin 1949). In this 
publication he reported that his data on the magnitude 
of recent changes (1930s to 1949) in many groundwater 
communities and soils indicated a declining precipitation 
regime and increasing temperatures across the Monaro 
and the Snowy Mountains. Interestingly no notice was 
taken of this at the time but climate change and local 
seasonal weather shifts are now a central theme for this 
report.

In the 1940s and early 1950s the debate over grazing 
in the Snowy Mountains was at its height and as a first, 
the Australian Academy of Science became directly 
involved in an environmental and nature conservation 
issue. The Academy published in 1957: A Report on 

the Condition of the High Mountain Catchments of 
New South Wales and Victoria (AAS 1957). This was a 
milestone report on the condition of the catchments 
at that time and is a baseline report for this current 
catchment condition assessment project.

Two years later Durham (1959) prepared several 
additional reports titled:  Indicators of Land Deterioration 
in the Snowy Mountains Catchments, while Newman 
between 1953 and 1955 published papers on the status 
of the Tumut River catchment (Newman 1954, 1955) 
and Morland (1949) published papers on the status of 
the Hume catchments. A number of other significant 
papers were published in the 1950s and 1960s and 
referred to the deteriorated condition of the mountain 
catchments (Browne 1952; Costin 1957ab; Costin et al, 
1959, 1960, 1961a,b; Taylor 1956; Costin and Wimbush 
1961; Costin 1952, 1972).

Victoria

Similar catchment condition studies were 
undertaken in Victoria by Maisie Fawcett Carr (Carr and 
Turner 1958ab), Costin (1957a) and others and these 
studies have provided important baseline information 
for the current assessment of the Alps national parks 
catchments. In Victoria grazing in the higher Alps 
catchments has been progressively removed from 1958 
when stock were removed from Mount Buffalo, Mount 
Hotham, Mount Loch and Mount Feathertop. Stock 
was removed from other parts of the Alps in the 1980s 
but was only removed from majority of the Victorian 
Alpine National Park catchments with the termination 
of grazing licences in 2006.

Australian Capital Territory

No stock grazing has occurred in the catchments of 
Namadgi National Park as the Park includes the greater 
part of the Canberra water supply catchment and it 
has been strictly protected since the turn of the 20th 
Century. Horses are strictly controlled and removed 
from the water supply catchment area. Horses and 
other feral animals remain as a major management 
issue for other parts of Namadgi National Park, as they 
are for the Victorian and New South Wales Alps parks 
management personnel. 
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D) Method used for identifying the Alps sub-
catchments to be assessed for condition and 
trend in condition

The condition assessment sub-catchments and 
catchments of the Australian Alps national parks 
were defined by practical and “manageable sized” 
areas. Using GIS support tools, the Alps parks were 
partitioned by river catchments and then further into 
relatively uniform sub-catchment areas to achieve the 
areas to be assessed. Relatively uniform biogeographic 
areas were sought that were neither too large nor 
too small for effective assessment. Too large an area 
would have introduced difficulties in assessing an 
overall condition of a sub-catchment. Too small an area 
would have increased the complexity and duration of 
the condition assessment conducted. An effort was 
therefore made to keep the assessed catchments below 
10000ha without getting too small, except for several 
areas along park boundaries (and other sites) where 
it was not practical to achieve these rules. The NSW 
and ACT sub-catchments were therefore based on a 
river or stream reach of approximately 15 kilometres. 
Parks Victoria had previously completed a catchment 
study for other purposes and the (similar sized) sub-
catchments delineated during that project were used 
for this project. 

A total of 235 sub-catchments were defined for 
assessment. The number of sub-catchments assessed in 
Kosciuszko National Park combined with the Namadgi 
National Park (108) and the Alpine National Park (127) 
were very similar. There were 12 sub-catchments 
identified for Namadgi National Park.

When the 108 NSW and ACT catchments were 
considered in more detail it was identified that:

• 106 catchments had more than 10% of their area in 
the Alps national parks

• Of these, 93 had greater than 20%; 83 had greater 
than 30% and 19 had 90 to 100% of their area in the 
parks

The range of catchment sizes in NSW-ACT and 
Victoria was similar, as was the distribution and number 
of catchments (Figure 5.1).

E) Reviewing possible approaches to assessing 
catchment condition

Runoff model

A “runoff model” was considered for assessing 
individual sub-catchments to determine a gross Alps 
catchments runoff yield but this was not possible in 
the time-frame available. In lieu of this approach, gross 
catchment runoff (yield) figures were obtained from a 
number of sources, but there was a lack of consistency 
between the figures. As stated by Brown and Milner in 
1988 detailed investigations of individual catchments or 
larger regions of the Alps have been made but there has 
been no study made to estimate the overall runoff. They 
(Brown and Milner 1988) gave examples of catchment 
runoff from ‘most of the major streams’ draining the 
Alps but note that mean annual runoff varies greatly. 
For example the Club Lake Creek catchment area 
(4.7km2) at a mean elevation of 1920m has a mean 
annual runoff in the order of 3660mm while the Snowy 
River catchment at Guthrie’s Creek (37.6km2) is 2850 
mm. The Snowy River catchment at Jindabyne has an 
estimated mean annual runoff 645mm indicating that 
as catchments increase in area the unit rate of runoff 
decreases as stream flows to lower elevations.

Soil loss approach

An assessment calculation of the rate of denudation 
(soil loss) of the catchments was considered but this 
was not possible in the timeframe available. It was 
noted from Snowy Mountains Authority and NSW Soil 
Conservation Service records however that the mean 
denudation rate for all catchments is in the order of 
0.0008mm per annum to 0.095mm per annum. This 
contrasts with those catchments of the upper Snowy 
Mountains in the vicinity of Mt Kosciuszko, Mt Carruthers 
and Mt Twynam where denudation rates were at least a 
magnitude higher (>1.0mm per annum). Following the 
restoration work by the NSW SCS the denudation rates 
have declined to near the mean catchment denudation 
rate of 0.01mm per annum.

A quantitative assessment?

The project proposed initially to use quantitative 
Geographic Information Systems (GIS) based data on 
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catchment condition held by the Alps Agencies. It was 
found that such data was not available in the form 
needed, nor was there a consistent approach across the 
Alps. An alternative approach was chosen. A qualitative 
condition assessment based on the expertise and 
experience of individual Rangers and Area Managers, 
sub-catchment by sub-catchment across the Alps 
national parks was agreed on. It was understood that 
this qualitative assessment would be indicative and not 
prescriptive though it would have credibility given the 
reliability of the expert inputs. 

F) Catchment condition assessment method

The method used to complete the catchment 
condition and trend in condition assessment included:

a) Defining the sub-catchment areas (of roughly equal 
size) to be assessed. The majority of the Alps parks 
were assessed, but not every hectare. Given the 
complex boundaries of the Alps protected areas, 
some sub-catchments only included a very small 
area of a national park. At the advising of the 
area managers interviewed, some of these sub-
catchments were not included. A total of 235 
catchments were assessed.

b) Compiling background data available for each of the 
catchment areas from GIS data held by the Alps Parks 
Agencies (extracted and compiled by Ben Crocket of 
Parks Victoria and Doug Mills of NSW OEH).

c) Undertaking meetings of many experts (Rangers 
and Area Managers) at five interview locations. The 
interviews were conducted in Jindabyne, Falls Creek, 
Namadgi Visitor Centre, Queanbeyan and Tumut.

d) Involving NSW OEH GIS expert Doug Mills for all 
five assessment work sessions including those 
conducted at Jindabyne (South Kosciuszko) and 
at Queanbeyan (Brindabella and Bimberi). The 
three project consultants participated in three 
work sessions (Falls Creek, Namadgi Visitor Centre 
and Tumut). All assessment work sessions were 
conducted systematically and were based on a 
standard design method as approved by the Project 
Steering Committee.

e) Interviewees selected for catchment condition 
assessment were the local experienced (expert) 
officers in charge of the sub-catchments (Rangers 
and Area Managers).

f) Briefing interviewees about the nature of the 
information sought. This was provided at the start 
of each assessment work session. The five dominant 
issues considered important by the three (pre-
assessment) workshops were used to guide the sub-
catchment experts.

g)  Asking interviewees to make a judgement assessment 
of the condition status of the sub-catchment (Poor, 
Moderate, Good). This was a judgement response 
made by experienced field managers based on the 
situational circumstances of their sub-catchment 
and their knowledge.

h)  Asking interviewees to make a judgement assessment 
of the trend in condition status of the sub-catchment 
(Declining, No change, Improving). This was also a 
judgement response made by experienced field 
managers based on the situational circumstances of 
their sub-catchment and their knowledge of change 
over time. It would include a suite of variables.

i)  Asking interviewees to identify, where appropriate, 
the big sub-catchment threats and management 
issues (for example, the presence of serious feral 
horse impacts).

j) Encouraging “live” peer review and interaction 
between participants during the assessment. 
Consultation of any supporting information and 
maps was encouraged. Input from observers present 
was encouraged. Typically, a consensus view from 
the group decided the final assessment for a sub-
catchment.

k) Preparing a Data Sheet (Appendix Four) which 
identifies the unique (numbered) sub-catchment, 
its condition, trend in condition and any dominant 
threats

l)  Preparing GIS analysis maps which illustrate 
the mosaic of catchment condition for the Alps 
landscape; the mosaic of trend in condition and 
analysis figures such as the relationship between 
condition and precipitation.
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m) Where little information on a sub-catchment was 
available and where assessing personnel found it 
difficult to provide definitive responses, a default 
assessment of good condition and no change in 
condition was used. This approach was used for 
seven sub-catchments in Wilderness areas of 
Kosciuszko National Park (Appendix Four). There 
is potential that these assessments may be more 
optimistic than reality.

All 235 sub-catchments and catchments were 
assessed using the above method. The data generated 
and presented was the information provided directly by 
the on-ground managers. 

G) Parks Victoria GIS based spreadsheet

A very detailed spreadsheet was prepared for the 
Victorian catchments where ratings (quantified figures) 
were applied to management issues. A spreadsheet 

was developed by Agency staff whereby a score was 
given to each management issue and a total score for 
all issues for each individual catchment. This was a very 
good guide for field staff to use in condition assessment 
deliberation. It identified Parks Victoria had a strong 
understanding of the condition of their catchments and 
issues affecting them. The spreadsheet was not used 
as a final condition assessment tool however. There 
needed to be a consistent approach for all Agencies, 
and such a tool was unavailable in the ACT and NSW. In 
addition there were some technical problems which still 
needed to be resolved with the data sheet. The scoring 
approach however was used in the working session as a 
guide to the status of each catchment. The spreadsheet 
approach showed great promise as an approach that 
could be use universally for the Alps sub-catchments in 
the future. It was the best sub-catchment data available 
for this 2010 assessment.
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APPENDIX FOUR

Catchment condition assessment data sheets

KEY
Condition assessment 
1-Poor Condition; 2-Moderate Condition; 3-Good 
Condition

Trend in condition assessment (trend status)
(+) Improving; (0) No Change; (-) Declining

Issues

Issues were recorded when they were specifically 
recognised by Area Managers and Rangers as being a 
particularly serious threat for a sub-catchment. They 
included:

• Other feral animals: Foxes, cats, pigs, goats and wild 
cattle

• Pollution: Pollution to the catchment from 
contaminants such as oil derivatives and sewage 
contamination

• Infrastructure: Impacts to catchments from human 
use and development

• 4WD: Four Wheel Drive Impacts to the catchments

Sub-catchment condition and trend in condition assessment

Index Major river Hectares Condition Trend status Issue(s)
1 Tumut River 11761 3 + Deer
2 Tumut River 13080 3 + Deer
3 Tumut River 7892 3 o Deer
4 Tumut River 5739 2 - Deer, Soil Erosion
5 Tumut River 10507 3 o Deer
6 Tumut River 6206 3 o
7 Tumut River 9382 2 o Deer, Feral Horses
8 Tumut River 8913 2 o Deer, Weeds, Soil Erosion
9 Tumut River 13917 2 o Deer, Weeds
10 Tumut River 11637 3 o Deer
11 Tumut River 9553 3 o Deer
12 Tumut River 11430 3 o Deer
13 Tumut River 14903 3 o
14 Tumut River 16812 3 o
15 Tumut River 10520 2 o Blackberry
16 Goobragandra River 10963 3 o Deer
17 Goobragandra River 15523 3 o Deer
18 Goobragandra River 5199 3 o
19 Goobragandra River 12103 3 o
20 Goobragandra River 7537 2 +
21 Goobragandra River 14546 3 o
22 Goodradigbee River 4559 3 o
23 Goodradigbee River 6838 2 - Feral Horses
24 Goodradigbee River 9026 3 o
25 Goodradigbee River 8696 3 o
26 Goodradigbee River 7236 3 o
27 Goodradigbee River 11091 3 o Soil Erosion
28 Goodradigbee River 5729 3 o Soil Erosion
29 Goodradigbee River 12952 3 - Soil Erosion
30 Goodradigbee River 15379 2 +
31 Cotter River 14125 3 +
32 Cotter River 5532 3 +
33 Cotter River 9116 3 +
34 Cotter River 8296 3 +
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Index Major river Hectares Condition Trend status Issue(s)
35 Cotter River 1515 3 +
36 Cotter River 2362 1 +
37 Cotter River 3247 3 +
38 Cotter River 7293 3 o
39 Cotter River 7368 3 o
40 Gudgenby River 8790 2 +
41 Gudgenby River 28188 2 +
42 Paddys River 6413 2 +
43 Paddys River 12175 2 +
44 Paddys River 4036 1 +
45 Naas River 9864 2 +
46 Naas River 16958 2 +
47 Eucumbene River 11165 2 - Feral Horses, Other Feral Animals, Soil 

Erosion
48 Eucumbene River 13979 3 +
49 Eucumbene River 13020 3 o Pigs
50 Eucumbene River 7776 3 o
51 Eucumbene River 9848 2 o Other Feral Animals
52 Murrumbidgee River 10162 2 - Feral Horses
53 Murrumbidgee River 13189 3 - Feral Horses, Other Feral Animals
54 Murrumbidgee River 6695 2 - Feral Horses, Other Feral Animals, Weeds
55 Murrumbidgee River 4196 3 o
56 Murrumbidgee River 12462 2 - Feral Horses, Other Feral Animals
57 Murrumbidgee River 11274 3 o
58 Murrumbidgee River 9549 3 -
59 Murrumbidgee River 15259 3 o
60 Tooma River 9636 3 +
61 Tooma River 13554 2 +
62 Tooma River 13514 2 +
63 Tooma River 9858 2 +
64 Tooma River 6391 2 +
65 Tooma River 8514 2 o
66 Swampy Plain River 8638 3 o
67 Swampy Plain River 9587 3 + Soil Erosion
68 Swampy Plain River 9078 2 +
69 Swampy Plain River 9966 3 o
70 Swampy Plain River 11189 2 o
71 Swampy Plain River 10980 3 o
72 Swampy Plain River 14947 2 o
73 Swampy Plain River 12721 2 +
74 Thredbo River 7784 2 - Feral Horses
75 Thredbo River 8559 2 - Deer, Feral Horses
76 Thredbo River 8845 3 +
77 Snowy River 9954 3 -
78 Snowy River 12220 2 - Pollution, Infrastructure
79 Snowy River 8227 3 o Pollution, Infrastructure
80 Snowy River 10712 3 o
81 Snowy River 11764 2 - Feral Horses, Other Feral Animals
82 Snowy River 10190 2 +
83 Snowy River 11600 3 o
84 Snowy River 9367 3 - Deer, Other Feral Animals
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Index Major river Hectares Condition Trend status Issue(s)
85 Snowy River 8670 3 o
86 Snowy River 11443 2 +
87 Snowy River 12898 3 o
88 Snowy River 9229 3 - Deer, Other Feral Animals
89 Snowy River 11563 3 - Deer, Feral Horses, Other Feral Animals, 

Weeds
90 Snowy River 15079 3 - Deer, Feral Horses, Other Feral Animals, 

Weeds
91 Snowy River 7705 3 - Deer, Feral Horses, Other Feral Animals
92 Snowy River 8586 3 - Deer, Feral Horses, Other Feral Animals
93 Snowy River 9158 3 o
94 Snowy River 13565 3 o Deer
95 Snowy River 12684 3 - Deer, Feral Horses, Other Feral Animals
96 Snowy River 8280 2 -
97 Snowy River 10196 2 o Deer, Feral Horses
98 Snowy River 8912 2 - Feral Horses
99 Snowy River 16127 3 o Soil Erosion
100 Snowy River 7120 2 o
101 Murray River 7126 3 o Deer
102 Snowy River 6026 2 +
103 Murray River 6376 2 o Deer, Blackberry
104 Murray River 9108 2 + Deer
105 Murray River 9718 2 - Deer
106 Murray River 9335 2 - Deer
107 Murray River 17725 2 o
108 Murray River 5913 2 o
109 Tanjil River 1257 3 o
110 Tanjil River 23936 3 o
111 Thomson River 1584 3 o
112 Thomson River 15587 3 o
113 Thomson River 1256 3 o
114 Thomson River 16074 3 o
115 Thomson River 15576 2 o
116 Aberfeldy River 6320 2 o
117 Aberfeldy River 1802 3 o
118 Tyers River 8711 3 o
119 Tyers River 11949 2 o
120 Delatite River 35051 2 + Deer
121 Goulburn River 36554 2 o
122 Goulburn River 36997 2 + Deer
123 King River 13294 2 - Deer
124 King River 11960 3 o
125 King River 6097 3 o
126 King River 1906 2 o
127 King River 4105 2 o
128 King River 7323 2 o
129 King River 3181 2 o
130 Macalister River 57267 2 +
131 Macalister River 24806 2 o
132 Macalister River 34204 2 o
133 Macalister River 18437 3 o
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Index Major river Hectares Condition Trend status Issue(s)
134 Buffalo River 16347 1 - Feral Animals, Soil Erosion
135 Buffalo River 9203 1 + Feral Animals
136 Buffalo River 4799 2 - Feral Animals
137 Buffalo River 12824 1 + Feral Animals
138 Buffalo River 3283 2 - Feral Animals, Weeds
139 Buffalo River 2560 2 - Feral Animals, Willow
140 Buffalo River 9641 1 + Feral Animals
141 Buffalo River 12825 2 o Feral Animals
142 Buffalo River 2966 2 - Feral Animals, Weeds
143 Buffalo River 5490 2 o Feral Animals
144 Buffalo River 9010 2 o Feral Animals, Blackberry
145 Buffalo River 6846 2 - Feral Animals
146 Buffalo River 1938 2 o Feral Animals, Blackberry
147 Avon River 10434 3 o
148 Avon River 5050 3 o
149 Avon River 1834 3 o
150 Avon River 13580 3 o
151 Avon River 9594 3 o
152 Mitchell River 13131 2 +
153 Mitchell River 7191 2 o
154 Mitchell River 39039 3 +
155 Mitchell River 4677 2 +
156 Wonnangatta River 8159 2 + 4WD
157 Wonnangatta River 22677 1 + Deer, Other Feral Animals
158 Wonnangatta River 4915 1 + Feral Horses, Infrastructure
159 Wonnangatta River 31524 3 +
160 Wonnangatta River 15854 2 o
161 Wonnangatta River 27018 2 o Willows, Blackberry
162 Wonnangatta River 29194 2 o
163 Turton River 6595 3 o
164 Valencia Creek 9405 3 o
165 Valencia Creek 8662 3 o
166 Buckland River 12199 1 + Deer, Soil Erosion
167 Buckland River 7163 2 o
168 Buckland River 1266 2 - Deer
169 Buckland River 1888 2 - Deer, Weeds
170 Ovens River 12327 2 o
171 Ovens River 14332 2 o
172 Ovens River 2824 1 +
173 Ovens River 6837 2 o
174 Ovens River 8588 2 o Deer
175 Ovens River 641 2 o
176 Freestone Creek 18122 3 +
177 Dargo River 7124 2 o Willows, Blackberry
178 Dargo River 46192 2 + Willows, Blackberry
179 Big River 17885 2 +
180 Big River 8473 2 + Feral Horses, Broom
181 Big River 36619 2 o Deer, Broom
182 Big River 4397 2 o Broom, Willow
183 Big River 4983 2 o
184 Big River 7436 2 o Broom, Willow
185 Kiewa River 5710 2 o
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Index Major river Hectares Condition Trend status Issue(s)
186 Kiewa River 7587 1 +
187 Kiewa River 2252 1 o Feral Animals
188 Kiewa River 1256 2 o
189 Kiewa River 1969 2 + Feral Animals, Weeds
190 Kiewa River 8256 2 o
191 Kiewa River 8027 2 o Weeds
192 Snowy Creek 21162 3 o Blackberry, Willows
193 Snowy Creek 20028 3 o
194 Mitta Mitta River 5344 1 o Broom
195 Mitta Mitta River 12515 1 o Deer, Other Feral Animals, Broom
196 Mitta Mitta River 14678 2 o Deer, Broom
197 Mitta Mitta River 2851 2 o Broom, Blackberry
198 Mitta Mitta River 2411 2 o
199 Mitta Mitta River 6437 3 o
200 Mitta Mitta River 12719 2 o Feral Animals, Weeds
201 Mitta Mitta River 6571 3 o
202 Mitta Mitta River 37790 2 - Deer, Broom, Blackberry, Soil Erosion
203 Mitta Mitta River 11172 2 - Deer, Broom, Blackberry, Soil Erosion
204 Tallangatta Creek 2831 1 o Weeds
205 Gibbo River 39556 2 o Feral Horses
206 Gibbo River 38895 2 o Feral Horses, Other Feral Animals, Blackberry
207 Gibbo River 12369 2 o Feral Horses
208 Corryong Creek 26457 2 o
209 Corryong Creek 13710 2 o
210 Surveyors Creek 4495 2 o Blackberries, Willows
211 Bunroy Creek 8184 2 o Blackberries, Willows
212 Hermit Creek 8155 2 + Blackberry
213 Omeo Creek 6733 2 o Deer, Feral Horses, Blackberry
214 Upper Murray 1047 1 - Deer, Feral Horses
215 Buckwong Creek 20749 2 o
216 Charlie Creek 16220 2 o Feral Horses

217 Limestone Creek 20266 1 - Feral Horses

218 Bulley Creek 4255 1 -
219 Buchan River 20601 2 - Feral Horses
220 Buchan River 31344 2 -
221 Buchan River 25063 2 o
222 Buchan River 2878 2 o
223 Snowy River 57493 1 o Feral Horses, Pigs, Wild Cattle, Weeds
224 Snowy River 23152 2 o
225 Snowy River 9608 2 o
226 Snowy River 3844 2 o
227 Snowy River 10502 2 o
228 Snowy River 11797 2 o
229 Snowy River 36181 1 - Feral Horses
230 Snowy River 7854 2 o
231 Snowy River 9012 2 +
232 Snowy River 43380 3 o
233 Snowy River 1882 3 o
234 Deddick River 12907 2 o
235 Deddick River 23489 2 o
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Costings for the Priority Actions

Detailed 2010 costings for the Six Priority Actions 
have been provided in Tables (below) (as annual cost 
estimates).

A) Source of the estimates

The basis for the estimates were developed and 
reviewed by operational experts from the ACT, NSW OEH 
and Parks Victoria. Part of this process was completed 
at a Workshop held in Albury in 2009 specifically to 
develop contemporary cost estimates for this Alps 
Catchments report. The estimates have been reviewed 
and confirmed by senior managers of the Alps Agencies.

B) Modules

Annual cost estimates have been provided for each 
Priority Action as an individual module. These annual 
costs are estimated to be required for a five year period.

C) Start-up costs

A generic “start-up” cost for all six Priority Actions 
has been estimated. The start-up year would witness 
project planning for whole-of-Alps “Priority Actions” 
and “Targets”, including any associated environmental 
impact assessments for Targets for each jurisdictional 
area. Time would be programed to allow approvals 
to be received from three separate administrations. 
Start-up would also witness the establishment and fit-
out of offices, the purchase of vehicles and support 
equipment, and planning for tasks to be implemented. 

The cost-estimates are for Year One: $1 million, and 
for Year Two: $2 million at a total cost of $3 million for 
the first two years.

D) Core operational period

Following the two year start-up period, five years 
of intensive implementation action is advised for 
each module. Each of the modules has been costed 
separately (Tables provided below) with the total cost 
for this management action being $62 million.

F) Follow-up period

Following this “core” intensive action period, a 
further eight years of follow-up action is advised as a 
basis for adequately controlling the identified threats. 
This follow-up is costed at $35 million.

G) Administration costs

If all six Priority Actions are implemented 
concurrently a cost of managing and administering 
this work following start-up is estimated at $1.2 million 
annually.

H) Total cost and duration

The overall cost is forecast to be $100 million and 
it is advised that the work be implemented over 15 
years. Consistent with budgeting processes and a three 
year budget cycle, the modular nature of this Alps 
catchments work enables funding to be selective and 
incremental. 

APPENDIX FIVE
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Appendix Five Table: Halting catchment degradation

Priority Action 
One

Target Principal 
objective

Project notes Annual cost 
estimate

Halting catchment 
degradation

Feral horses Reduce 
numbers 
and remove 
outlying 
populations

Undertake a major community information 
program. Implement the largest live horse muster, 
capture and relocation program known for the 
Australian Alps over at least five years. Undertake 
the construction of temporary yards and organise 
helicopter and ground based mustering. Organise 
the humane off-park disposal of captured feral 
horses

$1000000

Deer Reduce 
numbers

Undertake a major community information program. 
Implement the largest deer control program known 
for Australia over at least five years and assess 
control outcomes

$500000

Broom 
species

Contain the 
spread

Contain the spread of broom species for major 
centres of infestation. Eradicate isolated infestations

$1000000

Willow 
species

Eradicate 
infestations

Systematically remove all willow infestations from 
the Alps national parks catchments

$1500000

Blackberry 
species

Contain the 
spread

Contain the up-mountain movement of blackberries 
for the Alps national parks catchments

$1000000

Hawkweeds Eradicate 
infestations

Eradicate Hawkweeds from the Australian Alps 
national parks catchments

$600000

$5600000.00

Appendix Five Table: Investing in resilient ecosystems

Priority Action 
Two

Target Principal 
objective

Notes Annual cost 
estimate

Investing 
in resilient 
ecosystems

Alpine and 
subalpine 
wetlands

Revegetate 
selected 
wetlands

Identify wetlands for restoration, and systematically 
undertake restoration works

$500000

Snow-gum 
woodlands

Restore 
Snow-gum 
woodlands

Review and identify strategic high altitude 
Snow-gum woodland areas to be restored and 
systematically undertake restoration

$500000

Soil erosion Restore 
eroding 
areas

Prioritise and systematically undertake soil 
conservation works across the Australian Alps 
national parks catchments

$500000

Connectivity 
conservation

Facilitate 
projects

Participate in cooperative off-park projects that 
facilitate connectivity conservation outcomes

$100000

$1600000.00
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Appendix Five Table: Adapting to new climates

Priority Action 
Three

Target Principal 
objective

Project notes Annual cost 
estimate

Adapting to new 
climates

Ecological fire 
management 
research

Undertake 
research

Undertake Alps catchments ecological fire 
management research as a basis for refining 
management responses to fire events in a 
climate change environment and for improving 
catchment management

$400000

Post fire 
response 
capacity

Restoration This work is funded as part of Priority Action 
Two through the adaptive re-alignment of soil 
erosion work priorities immediately following 
major fire incidents

$0

E-information 
service on 
catchment 
condition

Improved 
access to 
management 
information

This work is funded through Priority Actions 
Four and Six. It is part of the integrated 
approach for the catchment management 
response

$0

Assurance 
populations

Maintain animal 
populations

Establish and maintain (captive) assurance 
populations for key species

$200000

Native seeds Facilitate seed 
collection

Facilitate, in partnership with the National 
Botanic Gardens, the systematic collection of 
Flora seeds for the Alps

$50000

Tourism Manage visitor 
use impacts

An Australian Alps national parks-wide 
partnership program for visitor education about 
the Alps Catchments work and cooperative 
actions to minimise the spread of weeds by 
visitors

$150000

Restoration Post fire 
responses 
and restore 
disturbed sites

An Australian Alps national parks-wide program 
for selectively restoring (replanting with trees) 
previously disturbed sites within the area 
reserved as the Australian Alps national parks 
plus the deploying of crews for post-fire soil 
erosion control and weed control responses for 
burnt areas

$300000

$1100000.00
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Appendix Five Table: Investing in management innovation

Priority Action 
Four

Target Principal 
objective

Project notes Annual cost 
estimate

Investing in 
management 
innovation

Management 
data

Develop the 
framework 
and system 
for data

An Australian Alps national parks-wide standard 
framework and system for storing and retrieving 
integrated data required for priority actions 
operational management

$500000

Operational 
data

Information 
for 
operations

An Australian Alps national parks-wide source of 
operational data, both in a raw and analysed form

$100000

Decision 
making

TPC’s for 
decision 
making

Research develops “Thresholds of Potential 
Concern” (TPC’s) and these assist in natural 
condition management decision making

$150000

Risk 
management

Risk 
assessments 
for decision 
making

A Risk Management system is introduced and an 
annual plan assists in prioritising forecast threats 
and issues

$50000

Training New skills for 
people

Training programs are conducted for Priority Action 
staff and Australian Alps national parks staff

$50000

$850000.00

Appendix Five Table: Investing in people and communities

Priority Action 
Five

Target Principal 
objective

Project notes Annual cost 
estimate

Investing in 
people and 
communities

Available 
Information

Community 
briefings and 
accessible 
information

Local communities are briefed on catchment 
condition and ambient condition e-information 
that is available to them. Real-time e-information 
gathered for Australian Alps national parks 
catchment condition management purposes is 
made accessible to the community through the 
development and regular updating of a web-site

$50000

Connectivity 
conservation 
partnerships

Partnerships are established beyond park 
boundaries and investments made to co-operatively 
respond to shared threats, resilience management 
and other off-park actions which help facilitate 
large-scale connectivity conservation and the long 
term well-being of the Alps national parks

$50000

Indigenous 
participation

Involving 
indigenous 
people

Indigenous people are well informed through a 
series of meetings and contribute to planning and 
implementation of projects and participate as 
employees

$50000

$150000.00
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Appendix Five Table: Researching for better catchments

Priority Action Six Target Principal 
objective

Project notes Annual cost 
estimate

Researching for 
better catchments

Standardised 
natural 
condition 
data 
protocols

Establish 
the natural 
condition 
data to be 
collected

This policy development work is closely integrated 
with Priority Action Four

$0

Baseline 
condition 
data

Record 
baseline 
condition

The baseline condition of the Alps catchments 
natural environments, selected species and key 
threats are assessed, catchment by catchment

$1000000

Baseline 
condition of 
key species

Record 
baseline 
condition

The baseline condition of Alps selected species is 
established. This work forms part of the overall 
baseline condition assessment and is not separately 
costed

$0

Change in 
condition 
information

Identify 
change in 
condition

The change in condition (from baseline) of threats 
and other condition status are systematically 
assessed for management 

$250000

Adaptive 
management

Adaptive 
management 
is used for 
key projects

Researchers and management working closely 
together for key projects using adaptive 
management methods

$250000

Fire 
management 
research

Improved 
catchment 
management

This research work is integrated with Target Three 
and funding has been allocated within that target

$0

Climate 
change 
forecasting 
research

Research 
for the 
Australian 
Alps national 
park 
catchments

Research organisations are commissioned to 
develop improved forecasts of the Australian Alps 
national parks environments and to undertake 
innovative research

$400000

Innovative 
research

Research 
for the 
Australian 
Alps national 
park 
catchments

Research organisations are commissioned and to 
undertake innovative research. This forms part of 
the overall research budget identified above

$0

$1900000.00


