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1. Glossary
Alluvial: loose soil or sediment that has been deposited in a different place to which it
originated, in non-marine areas.
Altered fire regimes: the alteration of a natural fire regime (general characteristics of
natural fire under normal conditions) within a community.
Arid: minimal rain; dry; barren.
Biodiversity: the diversity of flora and fauna species in the world, or within a certain habitat.
Biogeochemistry: the scientific study of the chemical, physical, geological, and biological
processes and reactions that the natural environment is composed of.
Carbon sequestration: the process involved in carbon capture, and long-term storage of
carbon.
Climate science: the scientific study of weather conditions (climate) over a period of time.
Demographics: the different sections of a population (e.g different age groups).
Endemic: native or restricted to a certain region or habitat.
Erosion: gradual destruction caused by wind, water, or other natural factors.
Estuarine: connection of partially enclosed coastal bodies of brackish water with rivers and
streams, and the open sea.
Flora: plants existing within a certain region or habitat.
Fauna: animals existing with a certain region or habitat.
Germination: the process of an organism growing from a seed or like structure.
Heathlands: shrubland habitat with open, low-growing woody vegetation.
Hydrology: the scientific study of the movement of the earth’s water, in relation to land.
Invasive species: a species that exists beyond its natural range, as a result of human
activities, which causes damage to local habitats and native species.
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Pathogen: a microorganism that causes disease.
Phenology: the study of seasonal or cyclic natural phenomena, specifically in regards to
climate, plant and animal life.
Riparian: wetlands located in close proximity to streams or rivers.
The Flora and Fauna Guarantee Act 1988 (FFG Act): an act of the Victorian government
that was established with the intention of protecting species, genetic material, and habitats in
hopes of preventing extinction and achieving maximum genetic diversity within Victoria,
Australia.

1.1 Acronyms
BOM:
CC:
CCC:
CCD: 
EVC:
FFG Act:
IPCC:
KTMW:
MCCCRH:
NP:
NPS:

Bureau of Meteorology, Australia
Climate Change
Climate Change Communication
Customer Centred Design
Ecological Vegetation Class
Flora and Fauna Guarantee Act 1988
Intergovernmental Panel on Climate Change
Kokoda Track Memorial Walk (1000 Steps)
Monash Climate Change Communication Research Hub
National Park
National Park Service
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2. Key recommendations
●

It is vital that each park manages the impacts of Climate Change (CC) and strives to
protect and conserve the environment within.

●

Increased Climate Change Communication (CCC) is required in Victorian National
Parks (NPs) for the effective education of the general public.

●

Information for CCC must be easy and inexpensive to update, to be successfully
disseminated to the public.

●

Relevant CCC methods and recommendations need to be assessed by the
management of each NP in order to cater to their specific needs and abilities.

●

Signage used for CCC is recommended to be similar to a box with a transparent
window, allowing paper or card with CC information to be easily replaced with
updates.

●

Information about CC adaptations occurring in NPs could be shared with the public
through school education programs, NP community groups newsletters, councils and
NP websites.

●

Incorporate Traditional Aboriginal Ranger programs in Victorian NPs. Aboriginal
ranger programs have been identified as a promising education and land
management method.

●

Expand the Parks Victoria ‘Learning in nature’ resources for schools and
communities to include CCC.

●

An app is suggested to allow for an easy and inexpensive way to provide updates of
localised CC, which also allows for multimodal communications to be delivered to
visitors.

●

Parks Offices TV Display: graphs of local rainfall, temperature and extreme
temperature days displayed on a central screen.

●

Sea/water body level change exhibit: poles with markers showing historical and
projected water levels.

Detailed recommendations are in section 10.
Recommendations specific to Dandenong Ranges NP are in section 7.4.1.
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3. Executive Summary
The Monash Climate Change Communication Research Hub (MCCCRH) wants to
investigate the plausibility of national parks as an effective avenue to communicate CC to
park visitors. MCCCRH currently have a strong relationship with news channels and local
newspapers where they ‘package’ scientific research and information that these
organisations use to communicate changes in climate on a local level. MCCCRH seek to
expand relationships with other trusted science communication stakeholders so that science
literacy can be improved and accessed by all Australians. MCCCRH will pitch the
recommendations to receive funding and establish a stronger relationship with Parks
Victoria.
MCCCRH extensive surveys have indicated that in Melbourne and Brisbane, NP rangers are
the fourth most trusted science communication source. An effective climate change
communication strategy for NPs needs to be developed. The objective is to provide
recommendations for communication strategies that target a range of visitor audiences, to
help improve people's literacy about CC in a local setting. A realistic scope for this report is
to investigate the top 10 most visited NPs in Victoria with closer case study research on the
most visited, Dandenong Ranges NP. The intent is that these recommendations can be
replicated across other states and territories in Australia.
Current communication practices have been reviewed from NPs in Australia and
internationally, to analyse where and how CC information is being communicated to the 7
identified types of NP users. Parks Victoria do not have any climate specific communication,
however educational avenues exist that could be adapted to incorporate the findings of this
report.
Data showing the impacts of CC on the top ten most visited NPs in Victoria includes: threats
to local flora and fauna; hottest temperatures days; numbers of extreme temperature days;
number of extreme rainfall days. These data sets have been used to create projections of
climate patterns into future decades.
The conclusion of the final report is that CC does have an impact on each of the top 10 most
visited NPs in Victoria with regards to climate, flora and fauna species. The extent and
impacts will be specific to each NP as indicated by Section 6: Impacts of Climate Change on
National Parks. The report highlights all NPs appear open to developing new or existing
CCC strategies, however many of them lack specific details in terms of how they plan to
achieve this. Different CCC practises have been outlined in the recommendations section
and should be reviewed for each NP’s needs and capacity.
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3.1 Key Findings
●

Significant CC has occurred in
9/10 most visited Victorian NPs
since 1970, in line with global
warming (orange arrows)

●

Only 2/10 most visited Victorian
NPs showed significant CC since
1970 that opposed patterns of
global warming (blue arrows)

●

Threats of CC on faunal and floral
species of NPs include: inundation
of sea-level rise; erosion; habitat
loss; wildfire risk; increased water
temperatures and acidity; pollution
from storm-surge; increased heavy
rainfall events; increased dry
periods; increased pressure of
invasive species

●

CC exerts extra pressure on
already threatened species, such as the 32 alone in Dandenong Ranges NP

●

Sea-level rise and ocean storm surges will threaten species in the three coastal NPs

●

8/10 National Parks will be affected by altered fire regimes, putting sensitive flora and
fauna at risk

●

6/10 NPs do not currently have CCC strategies in place, and only four of those six
NPs have proposed CCC strategies for the future.
The Top 10 Victorian NPs current and proposed CCC Strategies are detailed in the
table below:
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Table 2. The Top 10 Victorian NPs’ current and proposed CCC Strategies
At least 1 CCC
practice in place

Future CCC
plans

Indicated willingness to
work with stakeholders

Dandenong Ranges NP

✖

✖

✔

Great Otway NP

✖

✖

✔

Grampians NP

✔

✖

✖

Alpine NP

✔

✔

✖

Mornington Peninsula
NP

✔

✖

✖

Wilsons Promontory NP

✔

✖

✖

Yarra Ranges NP

✖

✔

✖

Point Nepean NP

✖

✔

✖

Kinglake NP

✖

✖

✖

Lake Eildon NP

✖

✖

✖
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4. Methodology
An initial premise to take is that the communication of ‘climate science and impacts’ is to be
equated with the communication of CC. Examining the scientific impacts of climate will aid in
understanding how the earth's climate is changing. It has been identified that Park Rangers
are a highly trusted source to deliver information regarding climate and biological science,
and their changes.
This report has surveyed literature on 3 key areas: the effect of CC to NPs in Victoria; the
current CCC strategies; and the potential improved CCC strategies that have a measurable
and positive impact on government, industry or community capacity for effective
decision-making on CC.
Data for local climate trends was obtained from the Bureau of Meteorology (BOM), at
weather stations in, or close to, the ten NPs in focus. Each data set was restricted to the 3
summer months, five climate indices were tested, and the data with statistically significant
correlations are included in this report. The five climate indices tested were: Hottest day;
Number of days above 35 degrees Celsius; Number of days above 40 degrees Celsius;
Number of dry days below 0.5mm; and Number of rain days above 0.5mm.
This report covers local, national and international approaches to communicating climate
and flora/fauna science that uses a variety of traditional and modern technology to cater for
all demographics. In reviewing existing literature of which approaches had achieved
measurable positive impacts on effective decision making and details about each NP, a
tailored comprehensive strategy can be developed by both MCCCRH and Parks Victoria that
is specific and relevant to each NP.
Australian and Victorian audiences are highly segmented on CC, and there are at least five
segments relevant to effective CCC in Victoria: Alarmed, Concerned, Uncertain, Doubtful
and Dismissive (Holmes & Hall 2019). Any CCC strategy will require at least five different
kinds of messages. Messages given, in partnership with the NPs will also need to include
information about economic, environmental, health and social impacts of CC and messages
will need to be ranked based off of the intended audience’s priorities, in addition to the
required consideration of the current climate literacy of the audience.
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5. Introduction
5.1 Best Practises for Communicating Climate Change
This is a summary of Holmes and Hall’s ‘A literature review of best practice communication
of climate science and impacts: a guide for policy makers’ (2019). This paper is a global
literature review of best practises for communicating CC from ‘best practice’ guides for
climate communications used by the IPCC, NGO’s, academic papers, governments and
academic texts. These practises are used as the primary guide for the research and
recommendations.
Effective Communication
For the most effective communication, climate science should be:
- Clear and factual
- Non-persuasive
- Derived from trusted sources
- Communicated to large sources
- Repeated often
The Perception Gap
The perception gap concept of CC is described by the difference in how many people
believe that CC is real, and how many people an individual thinks believes in CC. The
perception gap in Victoria, for example, is large. Sustainability Victoria (2017) indicates that
78% of Australians are concerned and engaged with CC, however, the average Victorian
feels that only 48% of the people also are concerned and engaged. Holmes and Hall (2019)
found that using effective communication methods can overcome this gap when also
encouraging discussion of CC between family, friends, and community members.
Understanding Different Audiences
Australians are divided into at least five groups regarding CC:
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Figure 1. Global Warming's Five Australias. Source: Holmes and Hall (2019), adapted from
Hine et al. (2013).

When communicating CC, it is important to target the message specifically so an audience
can understand, meaning multiple strategies are needed to engage and increase the literacy
of audiences from each group (i.e. alarmed, concerned, uncertain, doubtful, and dismissive).

Trusted Sources
Holmes and Hall (2019) recommend that the Victorian State Government should enlist those
who are the most highly trusted sources of CCC (climate scientists, farmers, firefighters, NP
rangers, and weather presenters) to assist the wider communication of CC science and
impacts.
Increasing the emphasis on messages that have a 97% consensus among climate
scientists, and raising the visibility of climate scientists will also be more effective in
generating trust, engaging audiences, and creating more certainty about CC science.

5.2 Park Audience Demographic
The user profiles for Victorian NPs has been developed based on a review of visitor
segmentation data, Customer Centred Design (CCD) interviews, and consider factors such
as age, capability and motivation to visit, for the Point Nepean NP (see Table 2, next page).

11

Scoping Study of Victorian National Parks as Sites to Communicate Climate Change

Table 3. National Park User Profiles. Adapted from Parks Victoria (2019g)
Children and Young Adults

Adults

Staff

Safety is important for younger
visitors. Ensure they can
intuitively find their way in small
and large groups or with family
members.

Adults often lead the way and are
concerned about the experience of
those they are with. Enable this
user to explore with confidence.

Staff require a wayfinding system
that can reliably guide visitors so
they can focus valuable time on
engagement, education and safety.

User needs/preferences:
● Clear and safe signage,
gathering points
● Engaging activities
targeted at a specific age
group, not a generic
‘younger’ audience
● Opportunities to engage
with older audiences and
their peers
● A balance of low and high
intensity activities
● Values sharing interesting
things with friends
● Interacting with digital
experience
● Hands on learning
● Short engaging storytelling

Other-abled visitors
Other-abled visitors may not be
able to access some parts of the
site, or require more time to do so.
Consider inclusive design
practices.
User needs:
● Ability to plan around
capabilities
● Accessible routes and signage
● Allowance for longer journey
times
● Tactile, Braille and other forms
of sensory communication
● Opportunities for lower intensity
activities and connection with
younger visitors

User needs:
● Ability to plan out journey, and
make adjustments on the go
● Clear indication of journey
length and difficulty
● Understanding of park
attractions, nearby businesses
and community groups
● Opportunities to focus on
specific areas of interest
● Ability to gain mastery of
information and educate
younger audiences
● A balance of low and high
intensity activities
● Mix of factual information and
engaging storytelling
● Low crowds

International Visitors
Often culturally or linguistically
diverse, international visitors still
want to be well informed about
their journey options.
User needs:
● Clear wayfinding information
● Simple terminology and
extensive use of pictograms
● Access to planning information
in their preferred language
● Content and unique experiences
which help create a memorable,
shareable experience
● Factual information and
engaging stories

User needs:
● Clear identification of attractions,
amenities, facilities, businesses
and community groups
● Continuity in language – online,
on-site and verbal expressions
such as destination or trail
names, as well as movement
directions
● Ease of use across activations
and experiences
● Opportunities to connect with
visitors in a meaningful way

Special event patrons
With special or seasonal events at
the NP, it is important that visitors
in ‘event mode’ can move around
an unfamiliar site with ease.
User needs:
● Event mode’ wayfinding
overlays that work alongside
park system
● Clearly defined gathering points
and pathways
● Easy to identify amenities
● Variation in experience from
day-to-day operation of the park
● Learning about other non-event
components of the Park
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5.3 Why Victoria?
Victoria has been chosen as the focus state for this scoping study as it is simply a more
accessible location for us, as we are based in Melbourne, and have easy access to
surrounding NPs and engaging with Parks Victoria. We believe that Victoria is an
appropriate study region as we have similar survey results from Melbourne, to a study done
in Brisbane, showing that peoples’ third most trusted source of climate science are NP
Rangers.
A survey run in Melbourne (Figure 2) showed that peoples’ most trusted sources of climate
science are: Scientists; Farmers; Firefighters; Weather Presenters; and Leaders of
Environmental Groups. This survey did not include an option to rank NP Rangers. A more
recent survey conducted in Brisbane included six more options (Figure 3) and showed that
peoples’ most trusted sources of climate science are: Scientists; Farmers; NP Rangers;
Firefighters; and Leaders of Environmental Groups. Although the latter was performed in
Brisbane, it is the only other survey available that ranks trusted sources in Australia. We
assume that the trust of NP Rangers in Brisbane is similar to Melbourne, as four of the top
five trusted sources are the same between cities.

Figure 2: Scientists, Farmers, Firefighters and Weather Presenters are the most trusted
sources of climate science, in Melbourne. Source: Holmes, Solano and Hill, 2017.
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Figure 3: Scientists, Farmers, NP Rangers, and Firefighters are the most trusted sources of
climate science, in Brisbane. Adapted from: Holmes and Finnin, 2019.

5.4 Victorian National Parks Visitor Data
Table 4. Top 10 Most Visited Victorian NPs (The Wilderness Society 2017)
Rank

National Park

Annual Visitor
Numbers
(million)

Rank

National Park

Annual Visitor
Numbers
(million)

1

Dandenong Ranges
NP

3.45

6

Wilsons
Promontory NP

0.70

2

Great Otway NP

1.86

7

Yarra Ranges
NP

0.58

3

Grampians NP

1.57

8

Point Nepean
NP

0.57

4

Alpine NP

1.32

9

Kinglake NP

0.52

5

Mornington
Peninsula NP

1.00

10

Lake Eildon NP

0.38
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6. Impacts of Climate Change on National Parks
6.1 Local Climate Trends
Table 5. Summary of significant climatic changes in Victorian NPs, since 1970. Orange
arrows: significant increase. Blue arrows: significant decrease.
Hottest day
National Park
1.

Dandenong Ranges NP

2.

Great Otway NP

3.

Grampians NP

4.

Alpine NP

5.

Mornington Peninsula NP

6.

Wilsons Promontory NP

7.

Yarra Ranges NP

8.

Point Nepean NP

9.
10.

➚
➚

Days above
35 degrees

➚
➚

Days above
40 degrees

➚

King Lake NP

➚
➚

➚
➚

Lake Eildon NP

➚

➚

Rain days

➚

➘

➚
➚
➚

➚
➚

Dry days

➘
➘

➚

➚

1. Dandenong Ranges NP:
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Temperature projections from climatechangeinaustralia.gov.au
Dandenong Ranges NP (Cranbourne) in 2019:
Annual temp = 20; Annual Rainfall: 610.0
●

RCP: 2.6

2030

●

2030

2090

2050

2090

2050

2090

RCP: 4.5

2030

●

2050

RCP: 8.5
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2. Great Otways NP:

3. Grampians NP:
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4. Alpine National Park:

5. Mornington Peninsula National Park:
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6. Wilsons Promontory National Park:

7. Yarra Ranges National Park:
No significant trends were found.

8. Point Nepean National Park:
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9. King Lake National Park:

10. Lake Eildon National Park:
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6.2 Impacts of Climate Change on Vegetation and Wildlife
1. Dandenong Ranges National Park:
Flora
Dandenong Ranges NP (3540 ha) protects large areas of forest and woodland along the
main ridge and slopes of the Dandenong Ranges. The park is notable for its Mountain Ash
forest. A total of 440 flora species have been recorded in the park. There are 20 flora
species that are threatened in Victoria, including five plants threatened nationally and three
plants listed under the Flora and Fauna Guarantee Act 1988 (FFG Act) (Parks Victoria
2017b). Additionally, the park contains regions of Cool Temperate Rainforest, which is a
vegetation community listed as threatened under the FFG Act (Parks Victoria 2017b).
Currently, the forest is relatively weed-free (Parks Victoria 2017b). CC is predicted to
exacerbate the impacts of threats such as invasive species and extreme weather events,
thus the flora species within the park are at risk.
Fauna
The park is notable for the presence of significant wildlife such as the Superb Lyrebird
(Menura novaehollandiae) , Powerful Owl (Ninox strenua) and Sooty Owl (Tyto tenebricosa)
(Parks Victoria 2017b). A total of 191 fauna species have been recorded in the park. There
are 14 fauna species that are threatened in Victoria, including two animals threatened
nationally and 11 animals listed under the FFG Act (Parks Victoria 2017b). In the past, the
park has had issues of invasive species. Currently, there are only small numbers of feral
animals (Parks Victoria 2017b). CC is predicted to exacerbate the impacts of invasive
species and increased weather events, thus fauna species within the park are threatened.

Superb Lyrebird (Menura
novaehollandiae) (The Australian
Museum 2018)

Powerful Owl (Ninox strenua)
(Wright 2017)

Sooty Owl (Tyto tenebricosa)
(Wright 2017)
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2. Great Otway National Park:
Ecosystem
In the Otways, CC will critically impact the survival and evolutionary development of natural
ecosystems. It is likely that CC will have increasingly impact the landscape, water
production, vegetation, fauna, pest plants, pest animals, diseases, pathogens, fire, and the
ecosystem’s ability to sequester carbon (Parks Victoria 2009). The exact scale of this impact
is not definitive. Climate trends for the region in which the Otways exists (Corangamite
region) have shown rising temperatures and decreases in rainfall over the past decade, thus
it is predicted that in the future, the climate of the region will be warmer and more arid (Parks
Victoria 2009). The changes in temperature and precipitation will affect species abundance
and distribution within the NP.
Species will further be impacted by altered fire regimes, species invasion, land use change
and altered hydrology, resultant of CC (Parks Victoria 2009). Consequently, species habitat
may expand, contract or shift, causing habitat loss or gain, dependant on the species.
Furthermore, the number of Very High or Extreme Forest Fire Danger days is projected to
increase by up to 20% by 2020 and up to 60% by 2050 (Parks Victoria 2009). Bushfires are
predicted to become more frequent and intense, which could have significant effects of
ecosystems. Additionally, sea level rise and increased, more powerful storm events will
impact the coastline within the NP, resulting in damaging wind, flooding, erosion and
damage to coastal and marine ecosystems (Parks Victoria 2009).
3. Grampians National Park:
Flora
The wetland and riparian habitat within the park will also be affected by altered fire regimes
resultant of CC, causing excessive erosion, increased sediment transport and large nutrient
loads (Parks Victoria 2019b). Climate change will also increase the threat of weed invasion,
specifically of the woody perennial Sallow Wattle (Acacia longifolia) (Parks Victoria 2014).
Sallow wattle undergoes mass germination following fire; it suppresses the regeneration of
native plants and alters habitat for fauna (Parks Victoria 2014).
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Sallow Wattle (Acacia longifolia) (Agriculture Victoria 2019c)

Fauna
CC poses a threat to small mammals (e.g Southern Brown Bandicoot (Isoodon obesulus)
and Long-nosed Potoroo (Potorous tridactylus)) living in the heathlands of this park, due to
predicted patterns of decreased rainfall and increased fire frequency (Parks Victoria 2019b).
Heathlands will consequently have increasingly open vegetation, thus exposing small
mammals to higher predation (Parks Victoria 2019b).

Southern Brown Bandicoot (Isoodon obesulus)
(Museums Victoria Staff 2017)

Long-nosed Potoroo (Potorous tridactylus)
(Frankham 2018)

4. Alpine National Park:
Ecosystem
CC will increase risks from bushfire and the frequency of extreme weather events, increase
abundances of invasive species, and increase the spread of pathogens. Consequently, CC
is a major threat to biodiversity within the park and has the potential to critically alter
ecosystem structure and function, and species abundances and distribution, within the park
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(Parks Victoria 2016). Thus, the environment of the park requires protection and restoration
in response to CC impacts.
Flora
Rare endemic flora species, within the parks wet forest ecosystem take an extensive time to
recover from bushfire (up to 300 years for some tree species), thus increased bushfire
events will disrupt these species abundances and distribution (Parks Victoria 2016). Invasive
plants, and the spread of pathogens are considered as the most critical threat to biodiversity
within the region. New and existing weed invasions by hawkweeds (Hieracium spp.), willows
(Salix spp.), blackberries (Rubus spp.) and Himalayan Honeysuckle (Leycesteria formosa)
will significantly increase with the help of CC (Parks Victoria 2016). Increased spread of
pathogens such as Phytophthora cinnamomi, Armillaria luteobubalina, Chytrid Fungus
(Batrachochytrium dendrobatidis) and Myrtle Wilt will cause large vegetation dieback (Parks
Victoria 2016).

Hawkweeds (Hieracium spp.) (Agriculture Victoria
2019b)

Willows (Salix spp.) (Agriculture Victoria 2019f)

Blackberries (Rubus spp.) (Agriculture Victoria
2019a)

Himalayan Honeysuckle (Leycesteria formosa)
(Jeanes 1999)
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Fauna
Species within the park are particularly vulnerable to the impacts of CC, as the relatively low
height of the Australian Alps, compared to other mountain areas around the world, means
that species have a reduced capacity to migrate to other habitats at higher altitudes (Parks
Victoria 2016). Additionally, rare endemic fauna species within the parks wet forest
ecosystem take an extensive time to recover from bushfire, thus increased bushfire events
will disrupt these species’ abundances and distribution (Parks Victoria 2016). The spread of
pathogens are considered as the most critical threat to biodiversity within the region.
Increased spread of pathogens such as Phytophthora cinnamomi, Armillaria luteobubalina,
Chytrid Fungus (Batrachochytrium dendrobatidis) and Myrtle Wilt will threaten the survival of
specific species (e.g Chytrid Fungus threatens frog species) (Parks Victoria 2016).
5. Mornington Peninsula National Park:
Flora
CC will impact coastal areas and marine life within the National Park. Vegetation within the
park is largely fragmented and is therefore increasingly vulnerable to pressures such as CC
(Parks Victoria 2019f). In response to this, the Port Phillip and Western Port Catchment and
Land Protection Board has produced a draft native vegetation management plan which
includes talk of protecting the vegetation and landscape of the park, by creating corridors
between fragments within the park (Parks Victoria 2019f). The ecological impacts of CC on
the park are not clearly understood. In general, CC is expected to cause range contractions
for many native tree species, which would consequently impact the community dynamics in
the habitat of each tree species (Parks Victoria 2019f).
Fauna
Marine species will be affected by CC, as it causes greater sea surface temperatures, rises
in sea levels and changes to ocean biogeochemistry and currents (Parks Victoria 2019f).
The impacts of CC could result in changes to phytoplankton and algal growth rates, and
changes to pollutant and nutrient concentrations (Parks Victoria 2019f). Additionally, CC
impacts will result in changes to species’ distribution and the occurrence of marine pests.
For example, temperate phytoplankton are shifting southwards off of eastern Australia
(Parks Victoria 2019f). Additionally, it is expected that CC will impact bird species within the
park, changing species distributions, altered movement patterns, changing abundance
(including some local extinctions), changing penology, and altering the structure of the
communities in which bird species inhabit within the park (Parks Victoria 2019f). For
example, Antarctic seabird breeding and peak migration times are shifting (Parks Victoria
2019f).

6. Wilsons Promontory National Park:
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Flora
Wilsons Promontory NP consists of a range of Ecological Vegetation Classes (EVCs).
Riparian and Wetland vegetation occupies seasonally flooded alluvial flats of major rivers
and streams, under an annual rainfall regime of 700-1000mm, along with saltmarsh
mangrove and estuarine habitats within the park (Parks Victoria 2017a). The saltmarsh and
estuarine habitats within the park are important feeding grounds for birds (both migratory
and shorebirds). Additionally, mangrove and estuarine habitats are significant habitats for
numerous fish species (Parks Victoria 2017a). The coastal EVCs, within the park, are
predicted to be impacted by CC. Sea level rise, increased currents and wave surges, and
water temperature changes will critically affect the coastal environment (Parks Victoria
2017a). Furthermore, freshwater EVCs, within the park, are predicted to be impacted by CC.
Changing inflow intensity, increased storms, and increased droughts will critically impact
freshwater environments (Parks Victoria 2017a).
Currently, marine ecosystems are evidently being impacted by CC, as currents are
changing, resulting in the arrival of species from other regions (Parks Victoria 2017a).
Increased abundances of invasive species are also affecting the coastal ecosystems of the
park. Mirror Bush (Coprosma repens) , Sea Spurge (Euphorbia paralias) and woody weeds
are limiting habitat availability and quality for native species (Parks Victoria 2017a). Thus,
the park intends to appropriately monitor the spread of existing weeds, and will allocate
resources to eradicate new populations of weeds that will affect key ecological attributes.

Sea Spurge (Euphorbia paralias) (Agriculture Victoria
2019e)

Sea Spurge (Euphorbia paralias) (Agriculture Victoria
2019e)

7. Yarra Ranges National Park:
Flora
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Yarra Ranges NP (76 003 ha) protects mountain forests in the Central Highlands. Large
areas of mature forest are recognised as being of national significance for their botanical and
faunal conservation values (Parks Victoria 2002). The protected conservation values include
14 of the 23 EVCs identified in the Central Highlands Region and at Lake Mountain (Parks
Victoria 2002). Increased fires, and extreme weather events, caused by CC, will predictably
critically affect vegetation within the park.
Fauna
CC will impact the rare and threatened species, such as Leadbeater’s Possum
(Gymnobelideus leadbeateri) , that inhabit the park (Parks Victoria 2002). CC threatens the
habitat of this critically endangered species, due to it causing increased catastrophic fires.

Leadbeater’s Possum (Gymnobelideus leadbeateri) (Zoos Victoria 2019)

Water
Water supply has been a major use of areas of the park since the late 1800s and the park’s
catchments now supply over 50 per cent of Melbourne’s water. Protection of the catchments
and their water resources is the paramount consideration in most of the park (Parks Victoria
2002). As CC increases, the water supply is threatened, as increasing aridity, altered
temperatures and changing rainfall events will affect water levels. Management of the water
resources at the park is a joint function with Melbourne Water (Parks Victoria 2002).
8. Point Nepean National Park:
Ecosystem
Point Nepean NP includes a 560-hectare landscape (Parks Victoria 2017c). Coastal erosion
and sea level rise will impact the habitats, and fauna and flora species within the park, as
well as the infrastructure of the park. Parks Victoria aims to manage the coastal processes in
response to CC and ensure the sustainability of park infrastructure and public access (Parks
Victoria 2017c). The more susceptible areas of the park to the effects of CC include The
Narrows, and some sections of the bay beaches (Parks Victoria 2017c).
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9. Kinglake National Park:
Ecosystem
The climate of the region, in which the park occupies, indicates a high level of rainfall (1367
mm at Toolangi weather station) on average, which contributed to water levels in the creeks
that flow into the Goulburn River, the Murray River and the Yarra River (Parks Victoria
2019e). As rainfall events change in response to CC, water flows may be disrupted in the
future. As the impacts of CC increase, the risk of fires and droughts increase, thus
threatening the vegetation and biodiversity within the park. The devastating bushfire of 2009
followed a 10-year drought; fires such as this could be seen in the future. The park has a
landscape of 22,360 hectares, including rolling, forested hulls and fern gullies (Parks Victoria
2019e). Before the 2009 fire, the park protected around 600 native plant species, 40 native
mammal species and 90 native bird species. The fire reduced species abundances and
distribution (Parks Victoria 2019e). Monitoring of species return has been implemented since
2009, and will continue into the future.
10. Lake Eildon National Park:
Ecosystem
Lake Eildon NP comprising the former Fraser NP (3750 ha) and Eildon State Park (24 000
ha) has high scenic values (Goulburn-Murray Water 2012). A range of flora and fauna not
well reserved elsewhere is present, including box forests and woodlands, and a number of
significant species of native flora and fauna inhabit the park (Goulburn-Murray Water 2012).
CC is expected to cause water levels to drop within the park, as the environment will
predictably become more arid, with less rainfall. This will critically affect native species
distributions and abundances within the park.
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7. Existing Climate Change Communication
Practices in National Parks

7.1 Global
As the environmental impacts of CC are becoming increasingly clear, NPs across the globe
are adopting various strategies regarding CCC to visitors. The Golden Gate National
Recreation Area, in California, United States, has taken advantage of its position to educate
its millions of visitors, and the public of the surrounding local community, about climate
change (National Park Service (NPS) 2019). The rangers at the park, along with the Public
Affairs Division, partners and volunteers, are educating themselves with relevant climate
change information so that they may help visitors to understand the threats of CC, and ways
to reduce its effects. Currently, the park communicates CC through the following strategies:
-

Developing and promoting exhibits based around the impacts of CC on the park;
Multimedia, events, lectures and brochures, containing information focused on the
effects of CC, for park visitors of all ages;
Developing programs and materials, explaining the urgency of CC, for local school
teachers and students;
Using Public Service Announcements, news releases and media packets centred on
climate change impacts, distributed by local and regional media outlets;
Distributing periodic reports of CC impacts, relayed through podcasts, newsletter
articles and internet/intranet updates, aimed at informing staff, partners, volunteers,
and visitors (NPS 2019).

For example, the park has installed ‘Sea level rise’ exhibits, to communicate the
consequences of CC to visitors. These exhibits display how future sea level rise will affect
aspects of Golden Gate National Recreation Area and the San Francisco area in its entirety
(NPS 2019). These exhibits are located on the Golden Gate Promenade at Crissy Field and
at Rodeo Beach in Marin Headlands, and include poles with markers showing projects future
sea levels at bridge crossings and lagoon entrances (Appendix A) (NPS 2019).
Everglades NP, located in Florida, United States, is similarly using various strategies to
communicate the relevant impacts of CC to park visitors and the local communities in the
close vicinity of the park. As part of the parks Environmental Management System planning,
outreach and education efforts regarding climate change have been increased in recent
years (National Park Service (NPS) 2005). Staff serve as demonstrators of the parks CC
efforts and educate the public in hopes that they may understand the impacts of CC, and the
benefits of reducing greenhouse gas emissions within the park (NPS 2005). The park uses
the following strategies to communicate CC information:
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-

Sending educational materials to supervisors that can be distributed to staff in
monthly safety meetings, and relayed to the public thereafter;
Interpreters incorporate climate friendly information into their programs;
CC education is posted onto the park website;
A sidebar on climate friendly activities is included in the South Florida National Parks
newspaper;
CC resources/materials, ordered from NPS headquarters, are available for public use
at the park;
Energy efficiency information is incorporated into the existing boater brochure (NPS
2005).

Furthermore, the town of Oberlin, United States, has installed ‘Environmental Dashboards’
around the town, in buildings, and in schools, which display the levels of resource
consumption in the community. The dashboards are designed to engage, educate, motivate,
and empower community members. They have evidently increased literacy in community
members, notably school-aged kids, regarding resource management and its importance to
a sustainable community (Oberlin College 2019).

7.2 National (Australia)
Sections four and 17 of the National Parks Act 1975 provide the main basis for the
management of parks, which includes education in particular ‘areas that demonstrate man's
effect on his environment whether through his agricultural or pastoral pursuits or otherwise’
(National Parks Act 1975). This should include the effects of anthropogenic CC on NPs and
be incorporated into the educational strategies of parks.
NPs within Australia have responded to The Intergovernmental Panel on Climate Change
(IPCC) Fourth Assessment Report, which concluded that human induced CC is expected to
have a discernible influence on many physical and biological systems (Intergovernmental
Panel on Climate Change 2007). Australian NPs, under Parks Australia, will adopt the
following general strategies for CC communication:
-

-

Liaise with Parks Australia, and the Department of Regional Australia, Regional
Development and Local Government, to ensure that messages communicating CC
are of a consistent nature, and that agencies work congruously to create and conduct
specific CC communications strategies/plans;
Support the creation and management of CC information regarding policies,
strategies and other documents, that is publicly available on Parks Australia website;
Develop and conduct specific communications strategies to better inform staff,
traditional owners, stakeholders, visitors, and local communities, of CC impacts, and
the response of each parks to these impacts (Director of National Parks 2009).
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As specific strategies for each individual park will be more effective than general ones such
as these, the current CC communication strategies that the top 10 most visited NPs in
Victoria have implemented have been investigated to provide insight into how Australian
NPs are currently communicating CC at local scales.

Incorporating Traditional Knowledge in National Parks
Combining western science and traditional Indigenous knowledge greatly benefits CC
adaptation planning (IPCC 2014). This is especially true for Indigenous planning aimed at
adaptation to CC (Green et al. 2012; McIntyre-Tamwoy et al. 2013; Bird et al. 2013; Leonard
et al. 2013; Memmott et al. 2013; Nursey-Bray et al. 2013). There is a strong case to employ
Aboriginal Australians as Rangers to combine these practises to maintain the land and
educate the public. Queensland NPs currently adopt a program called the Indigenous Land
and Sea Ranger program. The Queensland Government partners with Indigenous
communities to care for land and sea country, provide jobs and training and engage future
generations. The program currently has over 100 Aboriginal Rangers in over 23 regional and
remote communities (Queensland Government 2019). Programs like these have also been
successful in Northern Territory, in places such as Kakadu NP. However, there are varying
degrees of involvement for Aboriginal people at each park in the NT (Lawrence 2019).

7.3 Local (Victoria)
Parks Victoria has created ‘Learning in Nature’ resources that are used in Victorian NPs.
These resources aim to provide engaging learning experiences in parks to help visitors of all
types to connect with Victoria’s natural and cultural heritage (Parks Victoria 2019a). It was
found that only three out of the 113 ‘Learning in Nature’ resources provided by Parks
Victoria, and used in Victorian NPs, mention CC (Parks Victoria 2019c). Additionally, only
one NP out of the top 10 most visited NPs in Victoria, Mornington Peninsula NP, uses one of
these resources mentioning CC (Parks Victoria 2019c).
1. Dandenong Ranges National Park (see section 7.4. for in-focus case study)
Although there is a dedicated education centre, located in the historic kiosk at the bottom of
the Kokoda Track in Ferntree Gully Picnic Ground, including a variety of hands-on
curriculum-based programs can be delivered in the park, the topics include biodiversity,
threatening processes, past land use, park management practices, GPS mapping, and forest
ecology, but do not include CC as a topic (Parks Victoria 2019a). Additionally, although the
park includes many education excursions for park visitors and school groups, there is no
mention of CC specifically in excursions. Similarly, the educational resources provided by
the park do not mention CC (Parks Victoria 2019a).
However, Dandenong Ranges NP has developed a management plant, which includes
proposed strategies for CCC. It is stated that information interpretation and education
programs, focusing on CC, are required to be delivered to the public to raise awareness
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(Parks Victoria 2017b). The park is open to cooperation with local government and other
agencies where appropriate within this management plan, and has indicated an openness to
ongoing opportunities for individuals, communities, groups and government agencies to
discuss issues of mutual concern relating to the park (Parks Victoria 2017b). Many of the
goals of the MCCCRH can help support the management plan, to conserve flora and fauna
in response to CC, by long and short term ‘Natural Values Management’ objectives, through
the delivery of information in educational programs aimed towards the public.

2. Great Otway National Park
The Great Otway NP and Otway Forest Park Management Action Plan includes CC and
resilience planning. However, there is only a generalised strategy for how the park will
communicate CC and its impacts to visitors and the surrounding local community. It is stated
that park manager will increase community understanding of CC and its consequences, and
the park will work with partners and key stakeholders to keep communities educated on
potential and current CC implications, and any responding management actions (Parks
Victoria 2009). Research displayed no specific strategies for CCC.
3. Grampians National Park
The Grampians NP includes a ClimateWatch trail at the Venus Baths walk, accessible from
Halls Gap, where day visitors, self-guided school groups and self-guided tour groups can
contribute to their scientific understanding of how CC is affecting wildlife (ClimateWatch
2019a). This encourages visitors to engage with CCC, become citizen scientists, and helps
Parks Victoria and Earth Watch understand seasonal changes in species distributions and
behaviour. Visitors can download the field guide, recording sheet and App from the
ClimateWatch website. The ClimateWatch trail is also used as a ‘Climate Connections’
educational resource for grade 5-6 Geography and Science students (ClimateWatch 2019a).
The trail is used by students to explore the different adaptations of wildlife, and the
interconnections between people and the environment. Students have access to data
collection sheets, field guides and the ClimateWatch app to make observation of local
wildlife, wildlife behaviours and location within the park. This data is collated and uploaded to
the Atlas of Living database via the ClimateWatch app or website. Additionally, the
Grampians NP newsletter provides periodical CC updates (Parks Victoria 2019d).
4. Alpine National Park
In the Greater Alpine National Parks Management Plan, it is stated that the park will work in
partnership with Shires and the tourism industry for communicating tourism disruptions
caused by increasing floods, storms and fire from CC (Parks Victoria 2016). It is the only
mention of CCC within the plan. A fact sheet produced by the Alpine NP, and its partners,
can be downloaded by the general public off of the park website: ‘Climate and weather of the
Australian Alps’ (Australian Alps National Parks 2013). This fact sheet communicates the
science of climate and weather, focusing specifically on the Australian Alps. The fact sheet
describes forms of precipitation, along with past, current, and future (projected) weather
patterns within the parks, highlighting the evident impacts of CC (Australian Alps National
Parks 2013). Additionally, ozone depletion and ultraviolet radiation is discussed in relevance
to CC (Australian Alps National Parks 2013).
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5. Mornington Peninsula National Park
Mornington Peninsula NP has a number of educational excursions focused around many
topics. One of these excursions, included as a ‘Learning in Nature’ resource, is centred
around conserving the Hooded Plover (Thinornis rubricollis) and includes examining how the
progression of CC will impact the habitat of the Hooded Plover (Parks Victoria 2019c). This
excursion is self-guided for Geography and Science students in grades 7-8 and is located at
Portsea Ocean Beach. An excursion guide is provided for teachers and others in the
community that wish to partake in this excursion. CC is mentioned in this guide, and visitors
are encouraged to use the ClimateWatch app when at the park (Parks Victoria 2019c).
6. Wilsons Promontory National Park
Wilsons Promontory NP includes a ClimateWatch trail at the Loo-Errn Track/Tidal River
track, and allows people of all ages, and all abilities to encounter wildlife and different
vegetation in the area and engage with investigating how CC is impacting the environment
within the park (ClimateWatch 2019b). By using the ClimateWatch app, field guide and
recording sheets for the Tidal River Track, visitors can observe species that are indicators of
CC and record observations. Additionally, Wilsons Promontory NP offers curriculum-based
education programs for students of all year levels, encouraging students to explore a range
of topics, and also has an Education Centre. A ‘Climate Connections’ education program is
incorporated into the ClimateWatch trail experience for Geography and Science students in
grades 5-6 (ClimateWatch 2019b). This program includes an excursion to the trail where
students can use data collection sheets, field guides and the ClimateWatch app to make
observation of local wildlife, their behaviors, and their location within the park (ClimateWatch
2019b). Data is contributed to the Atlas of Living Australia database via the ClimateWatch
app or website.
7. Yarra Ranges National Park
Currently, there are no listed CCC strategies that have been implemented. A schools
education program is established for the park, but it lacks a program that includes a CC
focus. The Yarra Ranges Management Plan states the park is willing to develop
organisational and touristic partnerships in the delivery of the park’s interpretive and
educational programs relating to natural and cultural values (Parks Victoria 2002).
Additionally, the park intends to prepare an information and interpretation strategy, including
options for saleable publications, based on visitor requirements and several themes
including rare and threatened flora and fauna; water catchments (Parks Victoria 2002). CC
information could thus be incorporated into this strategy.
8. Point Nepean National Park
Currently, there are no listed CCC strategies that have been implemented, but CCC will be
performed in the future as part of the parks proposed Storytelling and Interpretation Strategy
(Parks Victoria 2019g).
9. Kinglake National Park
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Currently, there are no listed CCC strategies that have been implemented.
10. Lake Eildon National Park
Currently, there are no listed CCC strategies that have been implemented. A visitor
information centre serving the region has recently opened in Alexandra. Interpretation has
tended to be aimed at those who already have an interest in the natural environment, and
there is not focus on CC information (Goulburn-Murray Water 2012). There are opportunities
to enlarge the audience by targeting groups such as water-based visitors through such
activities as boat-based interpretation tours, which is something MCCCRH could support.
Many water-based park users are not reached by the current park information and
interpretive material, especially those who do not launch from Fraser camping area (e.g they
launch from boat clubs and commercial hire operators instead) (Goulburn-Murray Water
2012). Fraser camping area is visited by many school groups and there is value in improving
dissemination of information in this region. Bus tours that visit Fraser camping area, which
tend to be for older visitors, may also benefit from a similar approach (Goulburn-Murray
Water 2012).
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7.4 In Focus Case Study: Dandenong Ranges National Park
Dandenong Ranges NP is Victoria’s most visited NP, with 3.45 million visitors in 2017.
Dandenong Ranges NP is some 30 km to the east of Melbourne, Victoria’s capital city. The
park is 3500ha is size, protecting bushland, waterways and wildlife, intertwined with small
villages, houses, and roads.
The NP is partially split into four areas of Ferny Creek, Sherbrooke, Doongalla, and Olinda.
Within these areas there is the famous 1000 Steps Kokoda Track Memorial Walk (KTMW),
as well as gardens, parks, bushland, and lookouts.
We visited the 1000 Steps KTMW and the Botanical Gardens in September to scope the
methods that Parks Victoria use to communicate information to the public, and whether there
was any information about CC. We also visited the Burrinja Cultural Centre, and Upwey
Links Council Office to look for more information as the Parks Victoria Information Office has
closed down.

1000 Steps Memorial Walk
The Picnic Area has signage about the local flora and fauna, the Kokoda Track and WWII,
forest fire management, and caring for the park, but nothing about CC.
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The Education Centre was closed on the Wednesday that we visited, however, it features a
‘forest classroom’ which can be used for groups of all ages.
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The 1000 Steps walking track displays information about the environment of the Kokoda
Track in WWII, including information about the Indigenous Papauans. There are also several
profiles about WWII soldiers, and a warning sign for a monitoring site of a current pest plant.
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Botanic Garden
The Botanic Gardens have a range of information on their signs, but nothing about CC. The
signs include: information about species; climates that species live in; ecosystems;
community groups; an interactive ‘sensory garden’; and conservation of the lake. We also
found two shelters used for sitting.
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Burrinja Cultural Centre
Visitor and touring maps, as well as ‘Top Views’ and ‘Top Cool Climate Gardens’ maps are
available for free.
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Upwey Links
Community Notice Boards with announcements about events and community concerns are
used. Maps and brochures are available for free, on topics including: the same maps as at
Burrinja; ‘Friends of..’ newsletters and brochures; local Australian plants; volunteering; tree
fall risk; Platypus conservation; environmental weeds; native plant garden; and local
domestic cat curfews.

7.4.1 Recommendations for Dandenong Ranges National Park

1000 Steps KTMW:
- Introduce a ‘Learning in Nature’ resource specifically about CC
- Have information about projected climate for Dandenong Ranges, and when it may
reach a similar climate to the current climate of Kokoda
Botanic Gardens:
- Botanic Gardens can make use of the shelters to display CC information
- Information about the relocation of plants to deal with temperature changes
- Promote tours and ‘Learning in Nature’ resources about CC, for the public
Upwey Links
- Display changes in CC in the Dandenongs
- Display local emissions, electricity and water usage on a central dashboard/screen
as a literacy tool, especially effective for school-aged kids
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8. Limitations
There are three major limitations to which the research and recommendations included in
this report are limited by:
1. Survey data for Trusted Sources is from Brisbane, assumed to be applicable to
Victoria
The survey conducted by Holmes and Finnin (2019) in Brisbane, shows that NP Rangers in
Queensland are the third most trusted source of climate science, after Scientists and
Farmers. Our assumption is based off the fact that the Melbourne survey (Holmes, Solano
and Hill, 2017), while not including NP Rangers, showed that Victorians gave the same
ranking for four sources in the top five. A study could be done in Melbourne to clarify this,
however we did not have an appropriate amount of time for it to be included in this report.
2. Effectiveness was not tested
Throughout the course of our research and accumulation of our final recommendations we
did not include a test of effectiveness in regards to the different forms of media existing
within NPs, and how engaging each form is for park visitors. Therefore, without knowing the
effectiveness of the different CCC strategies within each park, our recommendations are not
accurately applicable to all NPs. We should have recognised this limitation earlier. We could
have eradicated this limitation if we had conducted interviews/surveys/focus groups to gather
sufficient quantitative and qualitative data on strategy effectiveness within Victorian NPs.
3. Implementation of recommended strategies may not be realistic for all NPs
We have recommended strategies that may be potentially costly in terms of initial amounts
of money required to pay for materials (e.g brochures/signs), upkeep of the strategies, and
resource allocation to manage strategies throughout their implementation time (Ranger time
availability for focusing on CCC within parks). We could have done an extensive cost-benefit
analysis for each recommended strategy, so that NPs could have a better gauge of how
much strategy implementation would be worth for them. However, we did not recognise this
limitation early enough, and had insufficient time to conduct this after the limitation was
recognised.
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9. Recommendations
It is vital that each park manages the regional impacts of CC and strives to protect and
conserve the environment within. It is clear that CC will have an impact on each of the top 10
most visited NPs in Victoria. The extent of impact is indicated by the significant changes in
temperature and rainfall exhibited at each park. Additionally, flora and fauna species, along
with vegetation within each park, will be critically affected.
Increased CCC is required in Victorian NPs for the effective education of the general public.
Future communication strategies, aimed at each level of CC believer (Alarmed, Concerned,
Uncertain, Doubtful and Dismissive) and all age groups within the general public, are
required. NPs stand as a vital channel through which CC information can be conveyed to the
general public. The research suggests that NPs are open to partnerships and development
of CCC as they are clearly affected. Currently, NPs within Victoria have developed several
strategies, yet implementation and specific methods are lacking. This is likely due to limited
time and resources of the NPs.
Information for CCC must be easy and inexpensive to update, to be successfully
disseminated to the public. Lack of resources in cost and time for signage updates has been
identified as a barrier causing the lack of localised CC information in NPs. CC and impacts
should be communicated to NP visitors as Rangers are one of the most trusted sources in
communicating climate science.
Signage used for CCC is recommended to be similar to a box with a transparent window,
allowing paper or card with CC information to be easily replaced with updates.
Relevant CCC methods and recommendations need to be assessed by the management of
each NP in order to cater to their specific needs and abilities. Several communication
methods have been identified as possible effective methods, and are general in nature to
provide a guide for all Victorian NPs.
Information about CC adaptations occurring in NPs could be shared with the public through
school education programs, NP community groups newsletters, councils and NP websites.
Rangers at Dandenong NP informed us of their internal method of sending emails about CC
adaptation, such as moving plants from the Royal Botanic Gardens Melbourne to
Dandenong Ranges Botanic Gardens due to increased temperatures in the local climate. If
this is the case among other NPs around Victoria, this information could easily be shared.
Incorporating Traditional Aboriginal Ranger programs in Victorian NPs is recommended.
Aboriginal Ranger programs have been identified as a promising education and land
management method. The combination of Western and Traditional land practises have been
proven to increase park adaptability to CC and also increases the likelihood of engaging with
all user types, which can be done by daily or organised park tours focused on various topics.
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The topics could be general for all parks, and also could be adapted to individual parks. One
suggested topic would be traditional Aboriginal food and the effect of CC on the habitats and
fitness of these food sources.
Expand the Parks Victoria ‘Learning in Nature’ resources for schools and communities to
include CCC. None of the existing modules for any NP studied included one focused on CC.
It is recommended to create a CC resource and/or include localised case studies of CC
trends for existing topics (e.g. for a biodiversity resource). These modules would either be
accessed for the teachers or Park Rangers to then relay to the students or community.
An app is suggested to allow for an easy and inexpensive way to provide updates of
localised CC, which also allow for multimodal communications to be delivered to visitors.
Many CCC strategies developed by NPs include utilizing technology to increase
engagement with young adults. The information delivered by this app may include localised
updates of NP adaption to CC; embedding Climate Watch; beach/bush bingo game for
children; as well as maps to ensure people do not get lost.
A TV display in Parks Offices could show graphs of local of rainfall, temperature, extreme
temperature days on a central screen. This would be designed to engage, educate and
motivate people who live nearby, as did the Environmental Dashboard (Appendix B) in the
United States.
Construct sea level and water body level change exhibits; poles with markers showing
historical and projected water levels. This method of CCC had been implemented in the
United States (Appendix A) and could be adapted in Victoria to make the tool
maintenance-free, by having a pole that simply has markers displaying the height above, for
example, the 2019 water level.
A summary of each suggested CCC method within this report can be found in Appendix C.
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11. Appendices
Appendix A. Exhibit at Rodeo Beach, California, United States, with gauge marking future
sea levels (NPS 2019).

Appendix B. Environmental Dashboard, Oberlin, United States, with community feedback on
their consumption of resources (Oberlin College 2019).
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Appendix C. Recommended CCC methods.
Key:
User Market:
●
●
●
●
●

SAC: School Aged Children
AD: Adult YA: Young Adult
OAV: Other-abled Visitors
IV: International Visitors
SEP: Special Event Patrons

Est. Cost
●
●
●
●

$ = $1-50
$$ = 50-100
$$$ = $100-250
$$$$ = $250+

Note: prices are estimates for the public and excludes overheads, event costing
and marketing.

Indigenous Land and Sea Ranger program
Queensland Government partners with Indigenous communities to care for land
and sea country, provide jobs and training and engage future generations.
Location: Parks
User Market: All
Est. Cost: Government Funded
Project Ownership: PV and State Government
Method Origin: Queensland State Government

Relay Internal CC impact information to the Public
Educational materials and periodic CC impacts. This information is often being
internally distributed for most parks but is not relayed to the public thereafter.
Distribution methods can be specific to each NP. Methods include: Parks
Victoria Podcast, community group newsletters, internet updates, to inform staff,
partners, volunteers, and visitors.
Location: Online/Verbally/Newsletter
User Market: AD, YA, OAV, IV
Est. Cost: Free
Project Ownership: PV, MCCCRH
Method Origin: Everglades NP Florida and Dandenong Ranges NP
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Sea Level Rise Exhibit
Include poles with markers showing projects future sea levels at bridge crossings
and lagoon entrances

Location: Waterways
User Market: All
Est. Cost: Free, Very irregular and cheap maintenance
Project Ownership: PV and MCCCRH for projections.
Method Origin: Golden Gate National Recreation Area

Climate Watch Trail / Develop CC Learning in Nature
Day visitors, self-guided school groups and self-guided tour groups can
contribute to their own and scientific understanding of wildlife behaviour and how
CC is affecting wildlife by collecting and recording data on their phones. 3/113
Learning in Nature modules contain CC, this could be expanded.
Location: Various
User Market: SAC, YA, AD, OAV
Est. Cost: Free
Project Ownership:PV Partnerships such as Climate Watch
Method Origin:Grampians NP and Mornington NP

Education Centre - Curriculum Based Programs
Students can first learn in class and then on site, exploring it first hand. Self
guided and face to face learning resources for teachers that are curriculum
linked, such as research, camps, talks and tours.
No general CC programs exist and localised CC case studies not used in existing
education programs.
Location: Various
User Market: SAC
Est. Cost: $
Project Ownership: PV Partnerships eg. Rangers, Licenced Tour Operators
Method Origin:Dandenong Ranges

Downloadable Factsheet
Factsheet and weather of the area and changes to Flora and Fauna that are
occuring. To be downloaded by visitors of the park who want to conduct self
guided tours. Could be implemented across other parks, or implemented within
an app.
Location: Online
User Market: SAC, AD, YA
Est. Cost: $ with irregular and easy upkeep
Project Ownership: PV
Method Origin:Alpine NP
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Indigenious Native Food Tour
An excursion through the NP with an Indigenous Ranger to discover native foods
and medicinal flora and fauna also teach sustainability of the land through Caring
for Country and local changes for the species that they teach about.
Location: Outdoor
User Market: All
Est. Cost: $
Project Ownership: PV or Partner with Local Indegious Community Groups
Method Origin: Point Nepean storytelling experience plan

National Park Bingo (Physical or Electronic)
Kids get a bingo card with pictures of things they may find in location. When they
find the items, they learn about them from a Ranger, parent or app and get to
mark it off their card. Possibly offer prize (e.g. sticker) to claim at information
office upon completion.
Location: Outdoor
User Market: SAC, YA, AD, IV
Est. Cost: Free, depending on implementation method may require staff
Project Ownership: PV
Method Origin: Point Nepean storytelling experience plan

Guided Bird Walks (sunrise/day)

Bird walks are very popular in other States. Offering them at different times to
suit the local species. Can be run by a local Birding group or Ranger and extend
on Junior Ranger programs. Within this it can highlight the migratory patterns and
changes from CC.
Location: Outdoor
User Market: AD, IV, OAV
Est. Cost: $$
Project Ownership: PV or PV Partnership Licenced Tour Operators
Method Origin: Point Nepean storytelling experience plan

Guided Bush/Beach Walks

Guided walks with rangers or Licenced Tour Operators to discuss and educate
about the site, nature, flora or other items along the journey and their changes
due to CC.

Location: Tracks, trails, unopened areas of the site
User Market: AD, IV, OAV
Est. Cost: $$$
Project Ownership: PV or PV Partnership Licenced Tour Operators
Method Origin: Point Nepean storytelling experience plan
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Wildlife Encounters
Always popular, and great attraction especially for international tourists. A good
platform to raise awareness Run and controlled by Rangers. Could be part of
rescue service.
Location: Site Dependant
User Market: All
Est. Cost: $
Project Ownership: PV
Method Origin: Point Nepean storytelling experience plan

Easily Updatable Signage
Develop a more easily updatable sign. A box with a transparent window, allowing
replacement of CC information on paper/card
Location: Site Dependant
User Market: All
Est. Cost: $
Project Ownership: PV
Method Origin: New Idea

National Parks App
Allow for an easy and inexpensive way to provide updates of localised CC,
allowing for multimodal communications to be delivered to visitors; This includes
Learning In Nature activities, Climate Watch, Bush/beach Bingo (children find
and learn about species within the park), and NP CC adaption news.
Location: Online
User Market: All
Est. Cost: Free
Project Ownership: PV
Method Origin: NSW National Parks App (NSW National Parks and Wildlife
Service 2019)

Wildlife Parks Offices TV Display
Graphs of local of rainfall, temperature, extreme temperature days on a central
screen. This could incorporate local community consumption, if relevant to the
park.
Location: Park and council offices
User Market: All
Est. Cost: Free
Project Ownership: PV and Partnership with MCCCRH.
Method Origin: Environmental Dashboard (Oberlin College 2019)
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