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Executive Summary  

This report provides an overview of the existing science and theory around 

biodiversity adaptation and the regulatory framework in which conservation 

management operates in Australia. The report summarises the state-of-play in online 

climate adaptation guidance and knowledge available for Australian biodiversity 

managers and forms the background and rationale for Climate Systems Hub Project 

4.3: Adapt Land&Sea. 

The field of climate adaptation has gained in prominence since the first decade of the 21st century 

and with that has come a proliferation in tools, frameworks, research, commentary and support on the 

topic. Many of the online resources can be useful in general adaptation planning but few directly 

support adaptation planning for biodiversity. Furthermore, the abundance of adaptation planning 

content has made finding resources for a specific but underrepresented field such as biodiversity 

conservation challenging.  

The results of this state-of-play report have found very few web-based resources that directly address 

climate adaptation for biodiversity. In reviewing a range of adaptation planning web-platforms and 

tools and specifically seeking those with a focus on biodiversity, the paucity of platforms dedicated to 

supporting biodiversity climate adaptation was notable. The only Australian exceptions were 

AdaptNRM and elements of CoastAdapt. Some other platforms such as EcoAdapt and CakeX 

contained elements created for natural resource managers, however, biodiversity was not a central 

feature of the platforms. 

More relevant material was found in the many tools and frameworks that have been developed for 

biodiversity-based sectors. Many of these tools provide guidance for managers to develop adaptation 

plans, such as the toolkit developed by CSIRO for Australian World Heritage properties. Other tools, 

like Restore and Renew, are designed for on-ground works, such as climate-ready revegetation. 

Restore and Renew and the CSIRO Climate Analogues Explorer are presented as interactive maps 

based on climate modelling.   

This report has shown that there is a clear gap in the online adaptation platform environment relating 

to biodiversity. Although there is now substantial academic literature on biodiversity management and 

adaptation for climate change very little of this has been translated into practical guidance for end-

users. Except for AdaptNRM, no Australia-wide web-platform dedicated to biodiversity guidance for 

end-users was found. AdaptNRM is now almost 10 years old, and the content has not been updated 

in recent years. This gap provides an opportunity for Adapt Land&Sea to translate biodiversity 

adaptation theory into practical guidance.  
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Glossary 

Glossary of terms 

Term Definition 

Adaptation The process of adjustment to actual climate and its effects; 
human intervention may facilitate adjustment to expected 
climate and its effects. 

Adaptive capacity The ability of systems, institutions, humans, and other 
organisms to adjust to potential damage, to take advantage 
of opportunities, or to respond to consequences 

Adaptive management An iterative process of management and monitoring that 
provides robust decision making in the face of uncertainty. 
Users can learn which management actions are most 
effective at achieving specified objectives.  

Autonomous adaptation Adaptation in response to experienced climate and its 
effects, without planning explicitly or consciously focused on 
addressing climate change. Also referred to as spontaneous 
adaptation. 

Biological diversity The variability among living organisms from all sources 
including terrestrial, marine and other aquatic ecosystems 
and the ecological complexes of which they are part: this 
includes diversity within species, between species and of 
ecosystem. 

CAR - Comprehensive, adequate and 
representative framework 

A scientific framework with a clear objective: to develop a 
'comprehensive, adequate and representative' system of 
protected areas. The goal of a CAR system of reserves for 
Australia was endorsed by all Australian governments as 
signatories to the National Strategy for Conservation of 
Australia's Biological Diversity (2010) 

CBD - United Nations Convention on 

Biological Diversity 

Signed by 150 government leaders at the 1992 Rio Earth 

Summit, the Convention on Biological Diversity is dedicated 
to promoting sustainable development. Australia became a 
party to the CBD in 1993.  

CMIP - Coupled Model Intercomparison 
Project  

A climate modelling activity from the World Climate 
Research Programme (WCRP) which coordinates and 
archives climate model simulations based on shared model 
inputs by modelling groups from around the world. New 
generations of climate modelling are coordinated to deliver 
to the IPCC reporting process. For example, CMIP6 was 
completed in 2022. 

Directed adaptation A human intervention that adjusts a system to allow it to 
cope with current and future climate.  

Disappearing ecological environments Disappearing ecological environments are places where the 
species composition in its current form is unlikely to exist 
anywhere on the continent in the future, also measured in 
units of projected ecological similarity. 

EBA - Ecosystem-based adaptation The use of ecosystem management activities to increase the 

resilience and reduce the vulnerability of people and 
ecosystems to climate change. 

Ecosystem A functional unit consisting of living organisms, their non-

living environment and the interactions within and between 
them. 

Ecosystem services Ecological processes or functions having monetary or non-
monetary value to individuals or society at large. These are 
frequently classified as (1) supporting services such as 

https://www.dcceew.gov.au/environment/biodiversity/conservation/strategy
https://www.dcceew.gov.au/environment/biodiversity/conservation/strategy
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productivity or biodiversity maintenance, (2) provisioning 
services such as food or fibre, (3) regulating services such 
as climate regulation or carbon sequestration and (4) cultural 
services such as tourism or spiritual and aesthetic 
appreciation. 

EPBC Act The Environment Protection and Biodiversity Conservation 

Act 1999 is the Australia federal environmental legislation. 

ENGO – Environmental non-government 

organisation 

A non-governmental organisation (NGO) in the field of 

environmentalism 

Exposure The nature and degree to which a system is exposed to 
significant climate variations. 

GCM - Global Climate Models Global Climate Models create a virtual earth that captures 
scientific understanding of how the Earth’s climate works. 
GCMs are run by climate modelling research centres around 
the world, including CSIRO and the Bureau of Meteorology 
in Australia. 

Haven An artificially enclosed area or island that is free of 
introduced predators. Commonly used in small mammal 
conservation projects. Also referred to as safe havens.  

Hazard Any potential occurrence of a natural or human-induced 
physical event that may cause damage to property, 
infrastructure, livelihoods, service provision, environmental 
resources etc. 

Impacts The consequences of realised risks on natural and human 
systems, where risks result from the interactions of climate-
related hazards (including extreme weather/climate events), 
exposure and vulnerability. Impacts generally refer to effects 
on lives, livelihoods, health and well-being, ecosystems and 
species, economic, social and cultural assets, services 
(including ecosystem services) and infrastructure. Impacts 
can be both adverse and beneficial. 

IPA - Indigenous Protected Area  A class of protected area managed by first nations groups 
and in accordance with Traditional Owner’s objectives. 

IPCC - Intergovernmental Panel on Climate 

Change 

Formed in 1988, the IPCC is the United Nations body for 

assessing the science related to climate change. 

GBF - Kunming-Montreal Global Biological 

Framework 

The Kunming-Montreal Global Biological Framework was 

adopted in 2022 by the Convention on Biological Diversity 
Conference of Parties. It sets an ambitious pathway to reach 
a global vision of a world living in harmony with nature by 
2050. The GBF replaces the Strategic Plan for Biodiversity 
and the Aichi targets.  

Maladaptation An increased and unintended risk of adverse climate-related 
outcomes, including increased greenhouse gas (GHG) 
emissions, increased or shifted vulnerability to climate 
change, more inequitable outcomes, or diminished welfare, 
now or in the future.  

Mitigation In the context of climate change, mitigation is any human 
intervention to reduce emissions or enhance the sinks of 
greenhouse gases.  

In an emergency management context, mitigation refers to 
eliminating or reducing the severity of an incident as well as 
minimising the effect of the incident. Emergency 
management mitigation activities that minimise the effect of 
an incident are often akin to climate adaptation interventions. 

MPA - Marine protected area  Area of sea protected under environmental legislation and 
are a primary tool for stewardship, restoration, and 
conservation of marine ecosystems. 
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Nature-based solution Actions to protect, sustainably manage and restore natural 

or modified ecosystems that address societal challenges 
effectively and adaptively, simultaneously providing human 
well-being and biodiversity benefits. 

Novel ecological environments or novel 
ecosystems 

Places where the future environment is likely to have a 
species composition that is different from any ecological 
environment currently known on the continent, in units of 
projected ecological similarity. 

NRS – National Reserve System The NRS is a national network of public, Indigenous and 
private protected areas in Australia with a remit to secure 
long-term protection for samples of all Australia’s terrestrial 
and freshwater ecosystems but does not include Marine 
Protected Areas. 

Path dependency Processes where past events or decisions constrain later 
events or decisions. 

RCP - Representative concentration pathways Representative concentration pathways are scenarios that 

include time series of emissions and concentrations of the 
full suite of greenhouse gases (GHGs) and aerosols and 
chemically active gases, as well as land use/land cover. 
Each RCP provides only one of many possible scenarios 
that would lead to the specific radiative forcing 
characteristics. 

Refugia Areas afforded a degree of climatic protection based on 

topographic characteristics of the landscape. Areas with 
elevated levels of topographic relief tend to have more areas 
of refugia. 

Resilience The capacity of interconnected social, economic and 
ecological systems to cope with a hazardous event, trend or 
disturbance, responding or reorganising in ways that 
maintain their essential function, identity and structure. 

Risk Results from the interaction of vulnerability, exposure, and 
hazard. Often represented as the likelihood multiplied by 
consequence. 

Risk appetite The amount of risk that an entity is willing to accept or retain 

to achieve its objectives. 

Risk tolerance The levels of risk taking acceptable to achieve a specific 

objective or manage a category of risk. 

Sensitivity The degree to which a system is affected by, or responsive 
to a hazard. 

SSP SSPs complement RCPs by considering different socio-
economic pathways out to 2100. SSPs describe plausible 
major global developments and policy assumptions.  

Transformational adaptation Adaptation that changes the fundamental attributes of a 
social-ecological system in anticipation of climate change 
and its impacts. 

Vulnerability The degree to which a system is susceptible to, or unable to 

cope with, adverse effects of climate change, including 
climatic variability and extremes. Vulnerability is a function of 
the degree to which a system is exposed, its sensitivity and 
its adaptive capacity. 

* Definitions sourced from IPCC 2023, UN 1992, CSIRO and the Australian Government.  
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Introduction  

Nature is eroding at a rapid rate. The 2021 State of the Environment report paints a grim picture of the 

dual crises of biodiversity loss and climate change (Murphy & van Leeuwen, 2021). At the same time 

the United Nations names biodiversity as our strongest natural defence against climate change 

(United Nations, 2023). The forced removal of Traditional Owners from their land, colonial land 

management practices and introduction of invasive species has led to a massive decline in the quality 

of our natural environment and resulted in Australia becoming the world leader in mammal extinctions 

(Ritchie, 2022). Now climate change is exacerbating the threats already faced by Australia’s 

biodiversity and further substantial change is inevitable. Biodiversity managers have a role to play in 

minimising the negative impacts of climate change including actions to facilitate adaptation. To 

achieve this, useable and accessible guidance information will be required.  

A multitude of web-based products have been created over the years to guide adapting human and 

natural systems to the impacts of climate change. Many of these platforms provide adaptation 

solutions for urban environments or developing countries (e.g. PlanAdapt, Global Adaptation Network, 

WeAdapt). Water management is another area that receives a lot of focus on adaptation platforms 

(e.g. Asia-Pacific Adaptation Network; Climate-ADAPT) but very few of these platforms assist in 

biodiversity climate adaptation.  

Alongside web platforms, there are a multitude of climate adaptation planning tools, some nested 

within these adaptation websites and some that stand alone. Many of these tools offer guidance 

through the climate adaptation planning process and range from generic to sector specific. Other tools 

have been developed for more niche purposes, such as climate-ready revegetation plantings.  

To assist in climate adaptation, biodiversity managers need robust climate change information and 

datasets that are trusted, readily understood and appropriate to their needs. They also need advice 

and guidance on when and how to appropriately use climate information, and when not to use it. The 

National Environmental Science Program (NESP) is a long-term commitment by the Australian 

Government to fund environment and climate research with NESP2 running from 2020/21 to 2026/27. 

Many research projects funded under NESP2 are producing outcomes that could assist biodiversity 

managers adapt to climate change, if appropriately curated for the target audience.  

Climate Systems Hub Project 4.3 is building a climate adaptation knowledge and guidance platform 

for Australian biodiversity managers. This will assist land and sea managers adapt to a changing 

climate as well as provide a platform for all four NESP hubs to house outputs relevant to climate 

adaptation for biodiversity. The working name for the platform is Adapt Land&Sea. 

This state-of-play report provides an overview of the existing science and theory around biodiversity 

adaptation and the regulatory framework in which conservation management operates in Australia. It 

is expected that the state-of-play report will inform the platform development. In particular, this report 

is intended to:  

• Summarise the Australian biodiversity conservation legislative environment to understand the 

policy and regulatory frameworks in which the platform will need to operate. 

• Examine the online climate adaptation environment regarding available websites, tools, online 

guidance and resources, analysing what support is available for biodiversity managers.  

• Identify gaps and the contribution that Adapt Land&Sea can make to support biodiversity 

climate adaptation. 
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Establishing the context 

This section establishes the context for biodiversity management and climate adaptation in Australia. 

The first section discusses Australian conservation governance arrangements, including the 

international environmental treaties that Australia is a signatory of and identifies where responsibility 

lies between the federal and state governments. The two-tiered approach to conservation 

management of protected places and threatened species is also considered. In the second section, 

key concepts around adaptation and biodiversity are discussed.  

Conservation governance arrangements in Australia including 

legal and policy instruments 

Conservation governance arrangements can occur through international protections (e.g. World 

Heritage properties and Ramsar sites), state level protections (e.g. National Parks, Conservation 

Areas, etc.) and through private conservation reserves afforded protection through conservation 

covenanting. McDonald et al., (2019) concluded that most Australian conservation laws are largely 

inadequate for dealing with climate necessitated adaptation as they focus on the dual conservation 

approach of protected areas and threatened species/ecological communities listing. These 

approaches assume a stationary and unchanging view of nature conservation with a focus on 

preserving biodiversity in current locations and ecological compositions (McCormack, 2018; 

McDonald, 2011).  

International 

The United Nations Convention on Biological Diversity (CBD) is an international legal instrument for 

the conservation and sustainable use of biodiversity. The treaty is one of several international treaties 

that underpin the Australian Government’s role in environmental law and management and sets out 

the two-tier approach to conservation common in all jurisdictions of protected places and threatened 

species listings.  

The 2022 Kunming-Montreal Global Biodiversity Framework (GBF) is the current framework adopted 

by the Conference of the Parties for the Convention on Biological Diversity and establishes a pathway 

to reach the global vision of ‘a world living in harmony with nature by 2050’. The GBF replaces the 

CBD’s Strategic Plan for Biodiversity and the Aichi Targets. 

In signing up to the GBF, Australia committed to: 

‘To take urgent action to halt and reverse biodiversity loss to put nature on a path to recovery 

for the benefit of people and planet by conserving and sustainably using biodiversity and by 

ensuring the fair and equitable sharing of benefits from the use of genetic resources, while 

providing the necessary means of implementation.’/ 

National   

In Australia, on-ground conservation governance and land management are primarily a state 

government responsibility. However, the Australian Government does manage three national parks 

that fall within mainland Australian territories (Kakadu, Uluru-Kata Tjuta and Booderee National Parks) 

and another three parks in Australian external territories.  

The Australian Government plays an important role in setting the tone for conservation management 

as it is the signatory to important international treaties that commit Australia to expectations around 

conserving biodiversity, such as the CBD, the United Nations Convention Concerning the Protection 
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of the World Cultural and Natural Heritage (World Heritage Convention) and the Ramsar Convention 

on Wetlands (Ramsar Convention).  

The key legislation at the national level for environmental protection is the Environment Protection 

and Biodiversity Conservation Act 1999 (EPBC Act). In addition to Commonwealth National Parks, 

under the EPBC Act the Australian government has oversight responsibility for the protection, 

conservation and presentation for World Heritage properties, the conservation and wise use of 

Ramsar wetlands, other matters deemed to be of national environmental significance, and threatened 

species and communities listed under the EPBC Act. The Australian government delegates many 

management responsibilities for items covered under international treaties to the state and territories.  

The most recent review of the EPBC Act was handed to the Australian government in 2020 (referred 

to as the Samuel Review). The Samuel Review made 38 recommendations with the development of 

National Environmental Standards as the centrepiece. The Samuel Review found coordinated 

national actions to address key environmental challenges such as climate adaptation were ad hoc, 

rather than a key national priority. Another relevant finding was that the Act does not support adaptive 

management or use climate modelling to ensure effective actions under a changed climate (Samuel, 

2020). 

The Australian Government has committed to replace the EPBC Act with new legislation. This will 

legislate for an independent national Environment Protection Agency and a commitment to ‘nature 

positive’ - a term used to describe circumstances where nature is being repaired and is regenerating 

rather than being in decline (Australian Government, 2022a). National Environmental Standards will 

underpin the new Act, clearly setting out the environmental outcomes that Australian Government 

laws are trying to achieve.  

Nature Repair Market 

A key aspect of delivery of the Australian government’s commitment to overhaul environmental 

decision making and law reform will be the creation of a Nature Repair Market. The intent is to better 

facilitate businesses and individuals to invest in nature, creating a nationally consistent framework for 

measuring, monitoring, reporting, verifying and publicly tracking biodiversity projects (Australian 

Government, 2022a).  

Nature-related financial disclosure 

Nature-related financial disclosure is an emerging global field, modelled off climate-related financial 

disclosures and overseen by the Taskforce on Nature-related Financial Disclosure. The taskforce is 

developing a risk management and disclosure framework for organisations to report and act on 

nature-related dependencies, impacts and risks. The Australian Government has signed up as a 

strategic funding partner to the Taskforce. 

State and territory 

In Australia, land management responsibilities sit at the state and territory level and are governed by 

an array of state legislation ranging from protected area legislation, threatened species acts, Crown 

land acts, Aboriginal heritage laws and water management, fire management or pollution legislation. 

Many states and territories operate under environmental legislation dating back to the 1970s while 

some jurisdictions have updated their environmental legislation more recently. The older legislation 

generally restricts and hinders an adaptive approach to management whereas some of the more 

recent acts allow for the facilitation of adaptive approaches to biodiversity conservation (McCormack, 

2018).  

Management responsibilities within protected areas tend to sit with various national parks services. 

Threatened species management is sometimes embedded within the parks service (both in a 

https://tnfd.global/
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legislative and organisational sense) and sometimes sits separately to the park managers. All 

jurisdictions have legislation that allows for the listing and subsequent management of threatened 

species and/or communities, in addition to those species and communities found on the EPBC Act. 

This results in a patchwork of state and commonwealth protections in each state and territory, where 

some species/communities may be protected under two pieces of legislation whereas other species 

are only considered significant at either the federal or state level. 

Local government 

Most local councils do not manage large areas of land for biodiversity but there are some exceptions 

e.g. Hobart City Council, Ku-ring-gai Council. Many councils are managers of smaller remnant 

reserves that contain important threatened species making local councils an important target 

audience for this project. Local councils have weed management responsibilities under various state 

weed acts, meaning that all local councils are likely to have at least a Weeds Officer or similar, with 

larger councils likely to also have a Biodiversity Officer or biodiversity team.   

Private landowners and non-government organisations 

Private landholders are recognised as playing a crucial role in building the National Reserve System 

(NRS), for building connectivity and protecting threatened species and critical habitats that fall outside 

of the public reserve estate (Gordon et al., 2011). Legal instruments such as perpetual conservation 

covenants allow landowners an option to provide perpetual protection to high conservation-value 

areas of their land while retaining ownership (Iftekhar et al., 2014). Many non-government 

organisations are now set up to take advantage of covenanting to protect nature. Areas under 

covenant are legally required to be managed under a certain prescribed regime and monitored for 

success (Harris et al., 2015).   

Protected areas 

Protected areas have long been viewed as the gold standard of conservation management (Dunlop et 

al., 2012; Reside et al., 2018; Robin, 2013; Watson et al., 2018). Protected area management 

incorporates a common view that once land has been designated as protected, management 

agencies should be non-interventionist, letting natural processes occur for beneficial biodiversity 

outcomes (Russell & Jambrecina, 2002; Watson et al., 2018). This view both erases the role of 

Traditional Owners in land management (Fletcher et al., 2021; Roberts et al., 2021) and neglects to 

incorporate ecological processes such as autogenic succession. Climate change is ensuring that 

stasis is no longer an achievable management objective (Harris et al., 2015).  

The concept of protected areas, initially formulated through the idea of the National Park, were areas 

gazetted for either recreation or preservation of iconic and stunning landscapes (Watson et al., 2011), 

with the first National Park in Australia, Royal National Park, gazetted in 1879. In 1948, the 

establishment of the International Union for the Conservation of Nature, recognised the importance of 

protected areas for mitigating against species extinction (IUCN, 1948). In Australia, the NRS was 

established in 1996 following Australia’s signing and ratifying of the CBD. The NRS is a national 

network of public, Indigenous and private protected areas with a remit to secure long-term protection 

for samples of all Australia’s terrestrial and freshwater ecosystems but does not include Marine 

Protected Areas (Australian Government, 2009). The NRS is underpinned by the Comprehensive, 

Adequate and Representative (CAR) framework, which has resulted in the expansion of protected 

areas into other important areas for biodiversity conservation that are not necessarily accompanied by 

showy or iconic scenery.  

Climate change is causing shifts in range for many species. As many protected areas were 

established to support the threatened species contained within them, impacts of climate change will 
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result in species moving out of the protected areas that were established to protect them as well as 

their associated ecosystems (Hansen et al., 2023; Williams et al., 2016). 

Marine Protected Areas 

Marine protected areas (MPAs) are areas of sea protected under environmental legislation and are a 

primary tool for stewardship, restoration, and conservation of marine ecosystems (Turnbull et al. 

2021). Australian marine protected areas share the comprehensive, adequate and representative 

objectives of the terrestrial reserve network. In Australia, MPAs can be either fully or partially 

protected, with certain prescribed extractive activities permitted in partially protected areas (Turnbull 

et al. 2021). Australian MPAs are declared under commonwealth, state or territory legislation within 

the seas of each respective jurisdiction. Unless otherwise determined by statute (e.g. for complex 

areas such as the Great Barrier Reef Marine Park) state and territory governments have primary 

responsibility for MPAs up to three nautical miles out from the low water mark, with the Australian 

government assuming responsibilities from this point to the edge of the Australian marine jurisdiction 

(200 miles offshore).  

Indigenous Protected Areas 

Indigenous Protected Areas (IPA) are a class of protected area managed by first nations groups and 

in accordance with Traditional Owner’s objectives. IPAs can be both land and sea country and 

currently make up 50% of the NRS (Australian Government, 2023). 

Threatened species 

Listing is the second approach to conservation laws and management after protected areas and 

involves the listing and protection of threatened species. This then triggers consideration to be 

afforded to actions that may have adverse impacts on the species (McDonald et al., 2016). In many 

jurisdictions listed species may be the subject of recovery or threat abatement plans, although 

resourcing constraints mostly restrain these plans from translating into on-ground actions. Certain 

iconic or charismatic threatened species are often the recipients of large amounts of recovery funding 

(e.g. Orange-bellied parrot; koala) but most species receive little to no public attention or dedicated 

resourcing. 

There are currently more than 1700 species listed as threatened under the EPBC Act, and many 

more listed under the respective legislation of each state and territory. To help focus efforts, the 

Australian Government has developed a list of 110 priority species (Australian Government, 2022b). 

Species selection was based on a multi-criteria decision analysis process, using scores against the 

prioritisation principles of: 

• risk of extinction 

• multiple benefits 

• feasibility and effectiveness 

• importance to people 

• uniqueness 

• representativeness. 

Adaptation and biodiversity 

Climate change will profoundly alter the natural world, resulting in loss of species and ecosystems, 

shifts to their current distribution, and the creation of novel ecological environments. The impacts will 

be both complex and considerable (Dunlop et al., 2012; Reside et al., 2018; Williams & Jackson, 

2007). As a result, biodiversity managers are no longer able to rely on ‘business as usual’ and must 

consider options for adapting to a new climate (Múnera-Roldán et al., 2023). Natural systems are 

already under increasing stress from non-climate related activities including land use intensification, 
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habitat fragmentation, inappropriate fire regimes and invasive species. Climate change is amplifying 

existing stressors, and many biological components will reach tipping points (Harris et al., 2018). 

Adaptation will assist in preserving aspects of the natural environment however it is not going to be 

possible to preserve all natural systems in their current form as the rate of climate change outpaces 

abilities to adapt. Ecologists and practitioners widely acknowledge that management objectives 

should focus on maintaining ecosystem processes rather than species composition (Bennett et al., 

2015; Hobday et al., 2015; McLaughlin et al., 2022). However, it is expected that public support for 

high profile and well-loved species, as well as those with a legal mandate for protection, means that 

policy and decision makers will continue to focus on conserving certain species at the detriment of 

other objectives (Hobday et al. 2015).  

Climate adaptation 

Climate adaptation is the process of preparing and putting in place actions to help reduce the impacts 

of climate change and can apply to people, society, the built environment or the natural environment. 

This report focuses on climate adaptation as it relates to biodiversity. When considering adaptation 

actions, it is necessary to first consider the vulnerability of the target system or species. A vulnerability 

assessment will assist in identifying potential adaptation options. The IPCC vulnerability framework of 

exposure-sensitivity-adaptive capacity (Figure 1) examines the three areas that adaptation actions 

can be targeted. Reducing exposure of the species or ecosystems (e.g. provision of shelter), reducing 

the sensitivity of the species or ecosystem (e.g. supplementary feeding) or increasing the adaptive 

capacity of the species/system to adapt (e.g. improving resilience through actions such as weed 

control or appropriate fire regimes). 

 
Figure 1. IPCC vulnerability framework (IPCC., 2007). 

Adaptation can be either autonomous or directed. Autonomous adaptation occurs when species 

respond to climate change without human intervention, such as changing migration routes, moving to 

new regions, or altering vital rates in situ (Hobday et al., 2015). Biodiversity managers can assist 

autonomous adaptation by increasing environmental resilience and reducing stress (Hobday et al., 

2015). Directed adaptation involves humans facilitating species’ needs to cope with the stressors of 

climate change and directed adaptation can be applied in areas where rates of autonomous 

adaptation are insufficient to cope with ongoing environmental change (Mawdsley, 2011).   

Examples of directed adaptation include:  
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• species translocations  

• supplementary feeding  

• increasing connectivity   

• habitat restoration and rehabilitation  

• captive breeding and release  

• provision of shelter  

• protecting climate refugia 

• horticulture and seed banking.  

 

Other activities can increase environmental resilience, which may increase the success of both 

autonomous and directed adaptation. Activities that increase the resilience of natural systems include:  

• protecting or restoring ecosystem function  

• controlling invasive species  

• implementing appropriate fire regimes 

• reducing habitat fragmentation.  

 

Investing in ecosystem resilience through buffer zones to protected areas, protection or restoring 

ecosystem function and control of pest species is an overarching activity that will provide ecosystems 

with the best chance of tolerating climate change effects. 

Climate-ready management planning and objectives  

The NRM Climate Adaptation Checklist (Rissik et al., 2014) identifies four challenges in ensuring 

climate adaptation is incorporated into the management of natural resource planning. These are as 

follows:   

1. How do we make decisions for multiple possible futures?  
2. How can we employ flexible and adaptive planning processes?  
3. How do we explicitly identify and prepare for likely future decisions?  
4. How can we strengthen the adaptive capacity of people and organisations?  

A key question land and sea managers need to answer is what are they are managing for? Climate 

change is making the status quo objectives of managing biodiversity in situ and unchanging no longer 

tenable (Múnera-Rolánd et al., 2023; Hobday et al., 2015; Dunlop et al., 2013) and instead there is a 

need to focus on ecosystem processes. To implement adaptation planning focused on ecosystem 

processes requires an understanding of new and adaptable management objectives that maximise 

finite resources and achieve beneficial outcomes.  

Dunlop et al. (2013) recommend a reframing of conservation objectives, referring instead to climate-

ready objectives. Climate-ready objectives require conservation land managers to rethink existing 

objectives and consider what biodiversity outcomes are going to be realistically achievable in a 

climate-altered world.    

Dunlop et al. (2013) proposed three criteria for assessing the climate-ready status of biodiversity 

objectives. 

1. Conservation strategies accommodate large amounts of ecological change and the  

 likelihood of significant climate change-induced loss in biodiversity.   

2. Strategies remain relevant and feasible under a range of possible future trajectories of  

 ecological change.   

3. Strategies seek to conserve the multiple different dimensions of biodiversity that are  

 experienced and valued by society. 
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AdaptNRM provides five goals for biodiversity management in the face of climate change. These 

goals are useful for thinking about the approaches and concepts management objectives and actions 

should be based around. 

1. Optimise ecological processes  

Encouraging or actively managing things like genetic diversity, landscape connectivity, and 

 hydrological processes to maintain the services we most value and help nature take its  

 course. 

2. Maintain the evolutionary character of the Australian biota  

Valuing the uniqueness of Australia’s national biological diversity  and thus preventing  

 establishment or dominance of non-Australian species; and maintaining evolutionary  

 processes that will keep Australia unique. 

3. Maintain the unique regional character in our biodiversity 

Valuing the contribution each region makes to national biological diversity by drawing on  

 regional  species pools for conservation management actions and maintaining regionally  

 unique evolutionary environments. 

4. Minimise species loss nationally  

Accepting that some species that characterise a region may be lost to that region, this  

 principle promotes their support elsewhere in Australia in the future. It favours management 

 actions that best complement a reserve network targeting a Comprehensive, Adequate and 

 Representative set of Australian environments, to accommodate the widest possible 

 range of Australian species and ecosystems. 

5. Promote cross-sectoral adaptation planning 

Helping to ensure that adaptation in other sectors, like agriculture and urban development, 

 does not inadvertently reduce the ability of biodiversity to adapt and persist.  

Ecosystem-based adaptation and nature-based solutions 

The concepts of ecosystem-based adaptation and nature-based solutions have gained in popularity 

as the western world takes stock of the dual climate and biodiversity crises and recognises the 

essential role of nature in mitigating disasters and providing services (Seddon, 2022; World Bank, 

2009). Although important in providing adaptation solutions and something to be aware of in any 

biodiversity focussed adaptation activity, ecosystem-based adaptation and nature-based solutions are 

not a focus of this report. 

Summary  

On-ground management of protected areas is primarily a matter for the states with the exception of 

protected areas in Australian territories and Indigenous Protected Areas. In the case of World 

Heritage properties and Ramsar sites the Australian Government has delegated responsibility to state 

land management agencies. The Australian Government can set the tone for conservation 

approaches through international treaties, frameworks and policy and has some oversight and 

ultimate responsibility for World Heritage properties, Ramsar sites and matters listed under the EPBC 

Act. 

https://adaptnrm.csiro.au/about-adaptnrm/
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Non-government organisations are playing an increasingly significant role in conservation, using the 

conservation covenant mechanism to protect land. These philanthropic organisations tend to be 

funded through donations and increasingly have reserve management teams and science programs 

and although the covenant places some restrictions on what they can do, are often in the best 

position to be innovative and trial adaption options. 

Environmental changes brought about by climate change means that the dual approach of protected 

areas and listing is unlikely to be effective for conserving biodiversity into the future. Conservation 

adaptation planning needs to incorporate climate-ready management objectives that are flexible and 

focused on ecosystem processes rather than species composition.  
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Support for decision making 

The field of climate adaptation has gained in prominence since the first decade of the 21st century 

and with that has come a proliferation in tools, frameworks, research, commentary and support on the 

topic. Many of the online resources can be useful in general adaptation planning but few directly 

support biodiversity adaptation decision making. Furthermore, the abundance of adaptation planning 

content has made finding resources for a specific but underrepresented field such as biodiversity 

conservation challenging.  

The results of this state-of-play report have found very few web-based resources that directly address 

climate adaptation for biodiversity. This contrasts with the peer-reviewed literature, which shows a 

reasonable amount of work in this area (Hansen et al., 2023; Heller & Zavaleta, 2009; Mason et al., 

2021; McLaughlin et al., 2022) but indicates that little of this work has translated into end-user 

decision support tools or plain-English guidance. This has been a long-standing issue. A review of 

climate adaptation support tools in 2014 found 85 climate change adaptation support tools, however 

very few of these were for the conservation sector (Aldum et al., 2014). The authors instead found 

government literature pointed to general and vague strategies for managing ecosystems under 

climate change such as reducing human pressure on ecosystems and species, increasing 

connectivity, identifying and protecting refugia, protecting intact habitat and rehabilitating 

landscapes.   

Existing adaptation frameworks and tools 

Numerous climate change adaptation planning frameworks have been developed (see for example 

(Moser & Ekstrom, 2010; Palutikof et al., 2019; Rissik et al., 2014; United Nations, 2019). Although 

each framework incorporates minor differences – these are mostly in the number of steps and level of 

clumping or splitting – adaptation frameworks are generally similar in intent and recognise the 

following steps: 

• Assess impacts, risks and vulnerabilities. 

• Undertake adaptation planning. 

• Implement adaptation plans. 

• Monitor and evaluate actions. 

In considering climate change risks to biodiversity, the challenges and characteristics discussed in the 

previous section need to be incorporated into the planning process. Biodiversity managers are at an 

advantage here as the various climate adaptation planning approaches are methods that land 

managers are already aware of. 

The following sub-sections provide an overview of some of the adaptation planning tools and web-

platforms relevant to biodiversity. The recent proliferation in climate adaptation work (Hansen et al., 

2023; McLaughlin et al., 2022; Nalau & Verrall, 2021) has resulted in so many climate adaptation web 

platforms and online decision support tools that a comprehensive evaluation of all the platforms and 

tools supporting climate adaptation would be an impractical use of time for the purposes of this report. 

Instead, a snapshot of the different types of platforms with results skewed towards Australia and 

biodiversity have been sampled to provide an indication of the type of support available for 

practitioners. Some of the official platforms for major regions, such as the United States or European 

Union have also been included in the snapshot. Of particular interest for this report and paramount in 

the search were platforms dedicated to biodiversity adaptation. 
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Current web platforms 

Climate adaptation platforms are managed by a variety of different groups including research 

institutes, non-government organisations and government agencies.  

AdaptNRM 

AdaptNRM is a CSIRO and National Climate Change Adaptation Research Facility (NCCARF) 

product hosted on the CSIRO website that was published in 2014. The platform’s stated purpose is to 

support climate adaptation planning and decision-making for regional NRM.  

AdaptNRM is a national initiative that aims to support NRM groups in updating their  

 NRM plans to include climate adaptation planning. It is part of Stream 2 of the National  

 Resource Management (NRM) Planning for Climate Change Fund administered by  

 the Department of Environment. CSIRO and NCCARF are providing NRM groups with  

 materials and data products about key individual topics that are regionally and nationally  

 relevant. 

The information is delivered through five modules: 

• Adaptation planning. 

• Weeds and climate change. 

• Implications for biodiversity. 

• Helping biodiversity adapt. 

• Shared learning. 

The platform includes an adaptation checklist to assist NRM planners develop climate-ready plans 

consistent with established planning approaches such adaptative management and risk management 

(Rissik et al., 2014). Each subsequent module is supported by a technical guide and data sets hosted 

on the CSIRO data access portal.  

AdaptNRM is heavily based on generalised dissimilarity modelling outputs to determine ecological 

similarity. Using ecological similarity, a series of outputs such as the potential degree of ecological 

change, disappearing and novel ecological environments, revegetation benefit and refugial potential 

were determined, which then fed into the adaptation options. The information on the site is dated and 

there have been no recent updates. Many links are broken, such as the landing page for the data 

access portal, where the ecological modelled outputs are stored. The models still exist in the CSIRO 

data access portal however the link from AdaptNRM is no longer valid.  

How will Adapt Land&Sea differ? 

In many ways Adapt Land&Sea will expand on and offer an up-to-date version of AdaptNRM but will 

incorporate different content and a different user experience. 

Adapt Land&Sea will not use modelled futures as the starting point for planning but instead assume 

great change and present different adaptation options and current projects.   

Platform checklist - AdaptNRM 

Category Data and information portal 

Developer CSIRO and NCCARF 

Last updated 2014 

https://adaptnrm.csiro.au/
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Relevant sector/s Natural Resource Management 

Biodiversity context Significant biodiversity content as the site was developed 

for the natural resource management sector. 

Adaptation guidance context AdaptNRM offers adaptation planning guidance  

Country of origin Australia 

Level of user expertise required Beginner to intermediate 

AdaptNSW  

AdaptNSW is a New South Wales Government website with the objective to inform and empower 

communities, businesses, households and government adapt to climate change.  

The website includes an interactive climate projections map incorporating downscaled projections for 

NSW as well as profiles on each region, which include climate impacts and adaptation projects and 

opportunities. 

The website also includes information on how to adapt for each of the target audiences, including a 

high-level step-by-step guide for local and state government sectors to develop adaptation strategies 

following a standard adaptation planning framework. 

The biodiversity component of AdaptNSW is largely restricted to general information and current NSW 

government adaptation programs such as Saving our Species, NSW Niche Finder and Restore and 

Renew.  

Platform checklist - AdaptNSW 

Category Data and information portal 

Developer NSW Government 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Limited to general guidance only. Directs users to current 

NSW government biodiversity adaptation programs 

Adaptation guidance context Audience specific adaptation information and guidance. 

Region  New South Wales 

Level of user expertise required Beginner to intermediate 

Asia-Pacific Adaptation Network 

The Asia-Pacific Adaptation Network is the Asia-Pacific partner for the Global Adaptation Network. 

The network manages and applies adaptation knowledge for the region, builds institutional capacity, 

provides support to governments and other organisations and disseminates best-practice adaptation. 

The network does not appear to have a presence in Australia, although was previously associated 

with NCCARF.   

https://www.environment.nsw.gov.au/topics/animals-and-plants/threatened-species/saving-our-species-program
https://www.nswnichefinder.net/
https://www.botanicgardens.org.au/our-science
https://www.botanicgardens.org.au/our-science
https://www.climatechange.environment.nsw.gov.au/home
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The Asia-Pacific Adaptation Network (APAN) is a regional program for managing and  

 applying adaptation knowledge in the region, and supports governments and other  

 organisations working on adaptation, with special emphases on the management of  

 knowledge and capacity building. 

The site contains a database of adaptation profiles for 32 countries in the Asia-Pacific (excludes 

Australia), summarising the relevant strategic documents, adaptation priorities, needs current and 

planned activities. The database was established in 2017 and it is not apparent if it is still updated. 

Platform checklist – Asia-Pacific Adaptation Network 

Category Data and information portal 

Developer Asia-Pacific Adaptation Network (regional node for the 

United Nations Environment Programme Global 

Adaptation Network 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Limited. Search of the term biodiversity returned three 

publications. These were about Nature-based Solutions 

and Ecosystem-based Adaptation 

Adaptation guidance context Adaptation guidance is general in nature. No supported or 

step-by-step guidance 

Region  Asia-Pacific 

Level of user expertise required Beginner 

Asia-Pacific Climate Change Adaptation Information Platform 

The Asia-Pacific Climate Change Adaptation Information Platform (AP-PLAT) is managed by the 

Centre for Climate Change Adaptation at the National Institute for Environmental Studies of Japan.  

AP-PLAT is a web-based information platform for national and local policymakers, 

researchers, businesses, and individuals seeking practical, up-to-date information on climate 

change adaptation and relevant science. The goal of AP-PLAT is to contribute to the 

sustainability and resilience of the Asia-Pacific region by informing decisions and supporting 

adaptation actions. 

The platform is a response to the Japanese Climate Adaptation Act 2018, which stipulates that Japan 

should develop an international system for sharing information on climate change adaptation. The 

platform looks to form partnerships and provides informed decision-making through collaboration. AP-

PLAT focuses on three core areas; scientific information and knowledge creation, tool development to 

improve scientific knowledge accessibility, and capacity development through training and other 

synthesis materials.   

Step-by-step guidance material for developing national adaptation plans is included on the platform.  

 

https://www.asiapacificadapt.net/
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Platform checklist – Asia-Pacific Climate Change Adaptation Information Platform 

Category Data and information portal 

Developer National Institute for Environmental Studies of Japan 

Last updated 2023 

Relevant sector/s All 

Biodiversity context None 

Adaptation guidance context Step-by-step guidance for developing national adaptation 

plans 

Region  Asia-Pacific 

Level of user expertise required Beginner to intermediate 

Climate-ADAPT 
Climate-ADAPT is a partnership between the European Commission and the European Environment 

Agency. The platform helps users access data and information on climate change projections for 

Europe, vulnerabilities, adaptation strategies and potential options and climate adaptation planning 

support tools. The Adaptation Support Tool provides step-by-step guidance. 

Platform checklist – Climate-ADAPT 

Category Data and information portal 

Developer European Commission and European Environment 

Agency 

Last updated 2023 

Relevant sector/s All 

Biodiversity context The biodiversity page explores relevant EU policies for 

biodiversity protection and adaptation 

Adaptation guidance context Step-by-step guidance through the Adaptation Support 

Tool for adaptation strategies and plans 

Region European Union 

Level of user expertise required Beginner to intermediate 

Climate Adaptation Knowledge Exchange (CakeX) 

The Climate Adaptation Knowledge Exchange (CakeX) is a repository for climate adaptation case 

studies and resources and a platform for people to share adaptation knowledge.  

The Climate Adaptation Knowledge Exchange (CAKE) is an ever-growing knowledge  

 platform that houses a comprehensive digital library of high-quality climate change adaptation 

 resources. We offer a free space for users to find and share resources with the larger  

 adaptation community. 

https://ap-plat.nies.go.jp/index.html
https://climate-adapt.eea.europa.eu/
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CakeX provides access to case studies, guidance documents and peer-reviewed journal articles as 

well as networking through events, opportunities such as jobs and grants and a directory of climate 

adaptation organisations. CakeX also links to climate adaptation support tools such as scenario 

visualisation tools, and has also created its own tools, such as the Climate Adaptation Toolkit for 

Marine and Coastal Protected Areas.  

CakeX relies on user submitted content to build their database of resources and content can be 

explored by region, adaptation phase or topic. 

Platform checklist – Climate Adaptation Knowledge Exchange  

Category Data and information portal 

Developer EcoAdapt 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Includes biodiversity resources 

Adaptation guidance context Includes guidance tools 

Region United States (with some global content) 

Level of user expertise required Beginner to intermediate 

Climate Adaptation Platform 

The Climate Adaptation Platform is a New Zealand based climate adaptation web platform.  

We have created this portal for those wishing to learn more and to contribute to collective 

climate adaptation efforts. This includes individuals, communities, government, practitioners, 

researchers, NGO’s, the funding sector, the insurance sector and numerous other global 

activities initiatives. 

The site contains blogs of the latest climate change research, climate adaptation case studies and a 

networking directory, although this does not contain many links. Users are invited to contribute 

papers, articles and other climate adaptation focused resources for feature on the site.   

Platform checklist – Climate Adaptation Platform 

Category Data and information portal 

Developer Inframange Trust 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Includes biodiversity resources 

Adaptation guidance context A repository for climate adaptation reports and case 

studies. No supported or step-by-step guidance 

https://www.cakex.org/
https://climateadaptationplatform.com/


 

16    

Climate Systems Hub | Adapt Land&Sea state-of-play report 

Region New Zealand 

Level of user expertise required Beginner  

Climate Change in Australia  

Climate Change in Australia is a CSIRO product containing climate information, projections, tools and 

data. Originally launched in 2015 to support the planning needs of Australia’s NRM sector following 

the release of the then latest set of national climate projections for Australia, the site continues to 

incorporate updated information and in 2020 the content was refreshed and new content added. 

The site contains both summary projection statements and climate model data. Summary projection 

statements are based on the current generation climate model data (true of 2021), but also synthesise 

additional information (such as model evaluation and downscaling) and include confidence 

assessment. These (mainly qualitative) statements provide key contextual information for the 

quantitative information also available on the website. The climate model data from the full set of 2021 

current generation global climate models has been assessed for Australia and can be explored 

through the website dashboards.  

The site also contains a climate analogues explorer, allowing users a tangible insight into the 

projected future climate of a region with the current climate experienced in another region using 

annual average rainfall and maximum temperature. 

Platform checklist – Climate Change in Australia 

Category Data and information portal 

Developer CSIRO and Bureau of Meteorology 

Last updated 2021 

Relevant sector/s All 

Biodiversity context Provides climate projections for NRM regions. No specific 

biodiversity component 

Adaptation guidance context None 

Region Australia 

Level of user expertise required Intermediate 

Climate Change Portal of the Wheatbelt Natural Resource Management Area 

The Wheatbelt NRM Climate Change Portal is a region-specific resource for biodiversity managers 

and farmers. 

The Wheatbelt NRM strategy has identified climate change as one of the most important 

 external stressors for the system, driving change across ecosystem, soil, aquatic, community 

 and whole of system health themes. This portal... provides access to mapping and key  

 analyses of climate change in the Wheatbelt NRM region and its impact on the region’s  

 biodiversity and agriculture. 

The portal provides climate change projections for six variables under RCP 4.5 and RCP 8.5 for 2030 

and 2080 for the Wheatbelt NRM Region. The modelling is based on CMIP3 and is an output of the 

https://www.climatechangeinaustralia.gov.au/en/
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2015 NRM climate change project. The portal contains two modules - one for biodiversity and one for 

sustainable agriculture. The biodiversity module contains the results of Species Distribution Models in 

map form. The links to the iconic threatened fauna do not work. 

Platform checklist – Climate Change Portal of the Wheatbelt Natural Resource Management Area 

Category Data and information portal 

Developer Wheatbelt Natural Resource Management Region 

Last updated 2015 

Relevant sector/s Natural Resource Management 

Biodiversity context Includes a biodiversity module 

Adaptation guidance context Provision of regionally specific data to inform adaptation 

decision making 

Region Western Australia 

Level of user expertise required Intermediate 

Climate Ready Natural Resource Management Planning in Victoria 

Climate Ready Natural Resource Management Planning in Victoria is a central portal summarising 

and pointing users to climate adaptation plans for each of Victoria’s Catchment Management 

Authorities (CMA). The site provides a summary of the climate change impacts for each CMA but the 

link to many of the CMA climate adaptation plans are broken (note: as of November 2023, broken 

links have been removed). 

Platform checklist – Climate Ready Natural Resource Management Planning in Victoria 

Category Data and information portal 

Developer Victorian Catchment Management Authorities 

Last updated 2023 

Relevant sector/s Natural Resource Management 

Biodiversity context Values of each of Victoria’s Catchment Management 

Authorities (NRMs) 

Adaptation guidance context None directly. But links to Adaptation Strategies for 

Victoria’s Catchment Management Authorities, where they 

exist 

Region Victoria 

Level of user expertise required Beginner 

CoastAdapt  

CoastAdapt provides a risk-based decision support process that steps users through the process of 

developing and implementing an adaptation plan.   

https://www.nrmstrategy.com.au/climate-change-portal
https://www.nrmclimate.vic.gov.au/
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CoastAdapt is an information delivery and decision support framework. It is for   

 anyone with an interest in Australia’s coast, the risks it faces from climate change and  

 sea-level rise, and what can be done to respond to those risks. 

Central to CoastAdapt is the Coastal Climate Adaptation Decision Support tool (C-CADS), which 

provides step-by-step guidance on all aspects of adaptation planning, including undertaking a risk 

assessment, identifying and evaluating options, taking action and evaluating success. This is 

supported with templates, checklists, information sheets and case studies. CoastAdapt even includes 

advice on building a business case and financing options. A major review and update is underway 

and due to be published in 2024. 

Platform checklist – CoastAdapt 

Category Data and information portal 

Developer National Climate Change Adaptation Research Facility 

Last updated 2023 

Relevant sector/s Coastal managers in Local Government 

Biodiversity context CoastAdapt incorporates all things Australian coastal, 

including coastal ecosystems, however is predominately 

focussed on impacts to human settlement areas and 

engineering solutions 

Adaptation guidance context CoastAdapt is built around a coastal climate adaptation 

decision support framework 

Region Australia 

Level of user expertise required Beginner to intermediate 

eAtlas 

eAtlas is a repository and presentation portal for environmental research data pertaining to Australia’s 

tropical reefs and adjacent terrestrial ecosystems. 

Decades of research have generated a large amount of data and information on the Great 

 Barrier Reef and the terrestrial tropical ecosystems. Until now this information has generally 

 been underused. The eAtlas aims to promote collaboration and support the work of  

 management agencies, researchers, reef-based industries and community groups. 

eAtlas provides access to use-accessible research data. The site contains an interactive mapping 

system that can be used to interrogate the relationship between datasets and provides a platform for 

users to submit their own datasets. 

eAtlas, initially called Reef Atlas, was first developed in 2008 and has been used as a primary data 

and knowledge repository for various National Environmental Research Program tropical projects and 

round one of the National Environmental Science Program’s (NESP) Tropical Water Quality Hub. The 

site is currently used to promote projects from the NESP2 Marine and Coastal Hub’s northern node, 

but it is not apparent if the site continues to be funded. 

 

https://www.coastadapt.com.au/
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Platform checklist – eAtlas 

Category Data and information portal 

Developer Marine and Tropical Science Research Facility and the 

Australian Institute of Marine Science. Currently the 

National Environmental Science Program Marine and 

Coastal Hub. 

Last updated 2023 

Relevant sector/s Tropical coastal and marine  

Biodiversity context Repository for environmental research data 

Adaptation guidance context None 

Region Australia 

Level of user expertise required Intermediate to advanced 

EcoAdapt 

Affilitated with CakeX, EcoAdapt is a not-for-profit US-based organisation promoting climate 

adaptation through focus on four key areas: research and innovation, knowledge exchange, 

adaptation support, and training and workshops.  

Our team conducts original research, co-creates resources and tools, provides expert  

 support, and offers trainings to build adaptation capacity--all while designing adaptation  

 actions to address specific climate change challenges. 

EcoAdapt aims to grow the field of adaptation through coordinating projects and people and building 

capacity in planning and management across sectors to engage in climate adaptation. 

EcoAdapt contains a range of adaptation support tools, information and adaptation plans and 

vulnerability assessments for various locations. EcoAdapt is the United State partner organisation for 

the Global Adaptation Network. 

Platform checklist – EcoAdapt 

Category Data and information portal 

Developer EcoAdapt 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Includes biodiversity resources 

Adaptation guidance context Includes guidance tools 

Region United States 

Level of user expertise required Beginner to intermediate 

https://eatlas.org.au/home
https://www.ecoadapt.org/
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Global Adaptation Network 

The Global Adaptation Network is the United Nations Environment Programme’s climate adaptation 

knowledge sharing platform.  

The Global Adaptation Network acts as an umbrella system across the world, linking  

 these various organisations, many of which bear a focus towards the region’s most  

 vulnerable to the impacts of global warming. When cutting-edge solutions are developed,  

 they must be shared with those who need them. 

The Global Adaptation Network’s remit is to share adaptation knowledge, connecting adaptation 

knowledge with actors on the ground. The Global Adaptation Network is composed of regional 

networks, providing knowledge services in their respective regions. The network disseminates 

knowledge through major conferences, funding opportunities, stories, webinars, peer-to-peer learning 

exchanges, research initiatives to close knowledge gaps, case studies and a podcast. The website 

includes links to networks and partners as well as fact sheets, policy documents, reports, publications, 

courses, planning tools and guides. 

Platform checklist – Global Adaptation Network 

Category Data and information portal 

Developer United Nations Environment Programme 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Biodiversity component is through Ecosystem-Based 

Adaptation and Nature-Based Solutions 

Adaptation guidance context Links to some tools and guides 

Region Global 

Level of user expertise required Beginner  

PlanAdapt 

PlanAdapt is an independent global networking organisation that provides information in support of 

effective climate adaptation and climate risk management. 

We build an organisation that provides research findings, advisory services, and learning 

 support while standing for values of the 21st century, such as mutual respect and support, 

 inclusivity, and collective wisdom. 

PlanAdapt focuses on economically just and socially inclusive projects for the Global South. Their 

primary role is as a coordination hub, offering an administrative and legal framework, maintaining a 

network of fellows from around the world and fundraising for co-created research project and service 

delivery. A key service they provide is knowledge brokering between people, businesses and 

authorities that are impacted by climate risks and those offering solutions and relevant information 

with an aim to develop and spread good practice in climate adaptation works.  

 

https://www.ecoadapt.org/
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Platform checklist – PlanAdapt 

Category Data and information portal 

Developer PlanAdapt 

Last updated 2023 

Relevant sector/s All 

Biodiversity context Biodiversity component is through Ecosystem-Based 

Adaptation and Nature-Based Solutions 

Adaptation guidance context Climate adaptation support platform for the global south. 

No supported or step-by-step guidance 

Region Global 

Level of user expertise required Beginner  

Terra Nova  

Terra Nova is an Australian based information portal for climate adaptation actions and research.  

Terra Nova exists to support more effective climate change adaptation research and  

 responses by improving the accessibility and availability of climate change adaptation data 

 and information to researchers and decision-makers in Australia and across the region. 

Produced by Griffith University the site does not appear to be currently updated with a date stamp of 

2015. The site contains a single tool, (Adaptation Options for Human Settlements in South-East 

Queensland) that allows users to search for adaptation options for that region. The information in this 

tool appears to be outdated.  

Terra Nova is based around three themes: discover, share, adapt. The site allows users to search 

and filter adaptation reports from any field. Researchers can also contribute their data to help build 

the hub repository.  

Platform checklist – Terra Nova 

Category Data and information portal 

Developer Griffith University 

Last updated 2015 

Relevant sector/s All 

Biodiversity context The database returned 207 results for the filter ‘terrestrial 

biodiversity or marine biodiversity and resources’ 

Adaptation guidance context Terra Nova can be accessed to get information, research 
reports which can inform different stages of adaptation 
planning 

Region Australia 

Level of user expertise required Beginner  

https://www.plan-adapt.org/
https://www.terranova.org.au/
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weADAPT 

weADAPT is a knowledge sharing platform for climate adaptation issues, providing practitioners, 

researchers and policy makers access to credible, high-quality information and to share experiences 

and lessons learned. The site is organised on the principles of Learn, Share, Connect and editors co-

create content with users to ensure quality and relevance.  

Platform checklist – weADAPT 

Category Data and information portal 

Developer weADAPT 

Last updated 2023 

Relevant sector/s All 

Biodiversity context No dedicated theme for biodiversity but includes some 

biodiversity resources 

Adaptation guidance context weADAPT can be accessed to get information, research 
reports which can inform different stages of adaptation 
planning 

Region Global 

Level of user expertise required Beginner  

 

https://www.weadapt.org/
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Table 1. Summary of adaptation platforms examined in this report. 

 Biodiversity 
focussed 

Adaptation planning 
guidance 

Networking 
site 

Up-to-
date 

Data 
repository 

Regional coverage Relevant sector 

AdaptNRM  Yes Yes No No No Australia Natural Resource 

Management 

AdaptNSW No Yes No Yes No New South Wales All 

Asia-Pacific Adaptation Network No No Yes Unsure No Asia-Pacific All 

Asia-Pacific Climate Change Adaptation 

Information Platform 

No Yes Yes Yes No Asia-Pacific All 

Climate-ADAPT No Yes Yes Yes  No European Union All 

CakeX No Yes Yes Yes No United States All 

Climate Adaptation Platform No No Yes Yes No New Zealand All 

Climate Change in Australia No No No No No Australia All 

Wheatbelt NRM Yes No No No No Western Australia Natural Resource 

Management 

Climate Ready Planning Victoria Yes No No No No Victoria Natural Resource 

Management 

CoastAdapt No Yes Yes Yes  No Australia Coastal LGAs 

eAtlas Yes No No Yes Yes Northern Australia Marine and coastal 

EcoAdapt No Yes Yes Yes No United States All 

Global Adaptation Network No Yes Yes Yes No Global All 

PlanAdapt No No Yes Yes No Global All 

Terra Nova Yes Yes Yes No Yes Australia All 

weADAPT No No Yes Yes No Global All 
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Tools 

A multitude of climate adaptation tools and frameworks are available online. The below table provides 

a snapshot of some of these relevant for biodiversity climate adaptation.  

Table 2. Online adaptation planning tools relevant for biodiversity managers, their scope, region of 
operation and the owner organisation/group. 

Tool Scope Region Organisation 

The Australian ecosystem models 

framework 

Some Australian terrestrial 

ecosystems 
Australia CSIRO 

Adaptation checklist for climate smart 

projects: A tool for natural resource 

agencies 

Natural Resource Management United States EcoAdapt 

Climate analogues explorer Terrestrial ecosystems Australia CSIRO 

The climate change resilience and 

adaptation planning tool 
Marine Protected Areas Global IUCN – World 

Commission on 
Protected Areas 

Climate adaptation toolkit for marine and 
coastal protected areas 

Marine Protected Areas  CakeX 

Climate change toolkit for World Heritage 

properties in Australia 

Australian World Heritage 

properties 
Australia CSIRO 

North American Marine Protected Area 
rapid vulnerability assessment tool 

Marine Protected Areas North America EcoAdapt 

The NRM adaptation checklist Natural resource managers Australia AdaptNRM 

The biodiversity adaptation toolbox Natural resource managers Australia AdaptNRM 

Restore and renew Native flora – genetics and 

current and future climatic 
envelopes for each species. 

SE NSW 

extending into 
Victoria and 
Queensland 

The Royal 

Botanic Garden 
Sydney 

South east Queensland climate change 

adaptation research initiative 

Search tool for programs 

contained in the Adaptation 
Options for Human Settlements 
in South East Queensland 
report. 

South-east 

Queensland 

Terra Nova 

(2012) 

Australian plant translocation data base Australian native plants Australia NESP1 

 

State and national adaptation plans 

All state and territories apart from Tasmania and the Northern Territory have developed an adaptation 

strategy. South Australia has produced separate adaptation strategies for each region. 

 

Australian Capital Territory  
Australian Capital Territory climate change adaptation strategy  
 

New South Wales 

New South Wales climate change adaptation strategy   

 
Queensland  
Pathways to a climate resilient Queensland  
 

https://www.environment.act.gov.au/__data/assets/pdf_file/0004/912478/ACT-Climate-Change-Adaptation-Strategy.pdf
https://www.climatechange.environment.nsw.gov.au/sites/default/files/2022-09/NSW%20climate%20change%20adaptation%20strategy_.pdf
https://www.qld.gov.au/__data/assets/pdf_file/0017/67301/qld-climate-adaptation-strategy.pdf
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South Australia  
South Australian regional adaptation plans  

 
Victoria   
Building Victoria’s climate resilience  
  
Western Australia  
Western Australia Climate Adaptation Strategy 
 

The two smallest jurisdictions (with the exception of the ACT) do not have dedicated adaptation 

strategies, instead both have adopted climate change action plans.  

 

Northern Territory  
Delivering the climate change response: Towards 2050  
 

Tasmania  
Tasmania's climate change action plan 2023-25  
  

Summary 

Web-platforms 

In reviewing a range of adaptation planning web-platforms and specifically seeking those with a focus 

on biodiversity, the paucity of platforms dedicated to supporting biodiversity climate adaptation was 

notable. The only Australian exceptions were AdaptNRM and elements of CoastAdapt. Some other 

platforms such as EcoAdapt and CakeX contained elements created for natural resource managers, 

however, biodiversity was not a central feature of the platforms. 

The information sharing and networking platforms such as the Global Adaptation Network, the 

Climate Adaptation Platform, PlanAdapt and Climate-ADAPT featured projects supporting Ecosystem-

based Adaptation and Nature Based Solutions, but did not feature programs supporting biodiversity to 

adapt as a goal in itself.  

Platforms such as the Asia-Pacific Climate Change Adaptation Platform, Adapt NRM, CoastAdapt and 

EcoAdapt contain either an internal step-by-step adaptation planning tool, or link to one. 

Some Natural Resource Management areas have developed a climate portal for their region. The 

Climate Change Portal of the Wheatbelt Natural Resource Management Area presents climate 

change projections for the NRM region and provides species distribution models for the region’s 

native flora and fauna. In Victoria, a portal has been developed to summarise and link to climate 

adaptation plans for all of Victoria’s Catchment Management Authorities, however many of the links 

are broken so it may no longer be kept up to date. 

Tools and frameworks 

Many tools and frameworks have been developed for different biodiversity-based sectors to assist in 

developing adaptation plans. Of note is the toolkit developed by CSIRO for Australian World Heritage 

properties (Melbourne-Thomas et al., 2022). The toolkit is presented through four modules: scoping, 

impact assessment, vulnerability assessment and adaptation planning. The workbook is accompanied 

by an impacts and vulnerability assessment for all of Australia’s World Heritage properties as of 2022 

(CSIRO et al., 2022).  

https://www.environment.sa.gov.au/topics/climate-change/government-action-on-climate-change/adapting-to-climate-change/regional-adaptation-plans
https://www.climatechange.vic.gov.au/__data/assets/pdf_file/0023/558140/BuildingVictoriaClimateResilience.pdf
https://www.wa.gov.au/system/files/2023-07/climate_adaption_strategy_220623.pdf
https://depws.nt.gov.au/__data/assets/pdf_file/0004/904774/northern-territory-climate-change-response-3year.pdf
https://recfit.tas.gov.au/__data/assets/pdf_file/0011/439634/Tasmanias_Climate_Change_Action_Plan_2023-25_Accessible.pdf
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Other tools such as Restore and Renew and the CSIRO Climate analogues explorer are presented as 

interactive maps based on climate modelling.  
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Implementation 

Adaptation can be either proactive (intentional, planned, structured) or reactive (ad hoc). Adaptation 

often provides the best opportunities for funding as it occurs in response to the occurrence of a 

natural hazard when money is ‘free flowing’ (Productivity Commission, 2015). Reactive adaptation is 

undertaken on the fly and as a result generally short lived (i.e. for the duration of the event) and 

without any measures to rigorously monitor for effectiveness. The unpredictability of natural hazards 

also hinders controlled experimental design. Proactive adaptation is structured and if well-

implemented, will have an effective monitoring and evaluation system as part of the design (Peterson 

St-Laurent et al., 2022). However, although immeasurable plans for intentional adaptation actions 

have been developed, these plans are seldom implemented (Moser & Ekstrom, 2010). Having pre-

prepared plans for multiple scenarios provides opportunities for structured approaches to adaptation 

that take advantage of the funding window that opens during an emergency.  

Adaptation options for different levels of biodiversity 

Biodiversity exists at three levels: genes, species and ecosystems. As discussed, climate change will 

cause ecosystems to shift location and disappear, while novel ecological environments will arise. 

Maximising ecosystem diversity into the future through actions to promote resilience such as 

managing invasives and reducing fragmentation, will support species diversity. Species diversity can 

also be facilitated through directed adaptation actions such as species translocations to more 

appropriate environments.  

The first two levels of biodiversity are most important for human sense of satisfaction and maintaining 

some connection to the world we are familiar with (Tidball & Stedman, 2013). Genetic diversity is 

important for facilitating adaptation through evolutionary processes and to some extents genetic 

diversity is the easiest level of biodiversity to assist. Global projects like the Millennium Seed Bank 

and local actions such as planting threatened species in gardens are examples of how genetic 

diversity can be assisted.  

The role of climate refugia 

Unfortunately, we cannot predict what our future world will look like, we can only project certain 

scenarios based on future potential emissions trajectories. If the world can achieve the commitments 

of the Paris Agreement and follows the Shared-Socioeconomic Pathways (SSP) 1 or 2 (Riahi et al., 

2017) emissions will fall and the global climate may stabilise and cool. In this scenario, climate refugia 

will be strongholds for species diversity and future dispersals. Climate refugia are areas of 

topographic complexity, with the resultant microclimate affording a degree of protection to the 

constituent species. Protecting some climate refugia, such as areas that support Gondwanan-era 

species (e.g. Wollemi pine in NSW and endemic conifers in Tasmania) is a theoretically simple 

adaptation option, as there are obvious interventions including fuel management and artificial wetting. 

Other climate refugia, for example those in the marine environment, are likely to have much less 

obvious intervention options.  

Monitoring and evaluation  

Monitoring and evaluation are necessary to make informed and effective decisions about adaptation 

actions (Peterson St-Laurent et al., 2022; Reside et al., 2018). But monitoring and evaluating climate 

adaptation is difficult and seldom carried out. Monitoring and evaluation is perhaps the most difficult 

component of the adaptation planning framework and for complex activities such as adaptation, the 

consideration of multiple factors across space and time is required (Donatti et al., 2020). The task of 

monitoring and evaluating is made even harder when considering adaptation for biodiversity as the 

complexity of natural systems hinders one-size-fits-all approaches, options tend to be costly and 
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outcomes can take many years to manifest (Peterson St-Laurent et al., 2022). For these reasons 

monitoring and evaluation of climate adaptation in natural systems is rarely undertaken. Hansen et al. 

(2023) demonstrates this in a review of conservation adaptation strategies for effectiveness 

evaluation and found that only 13 out of 339 studies had experimentally tested adaptation efficacy 

and only one of these used monitoring to do so.  

Demonstrating the need for well-designed monitoring and evaluation, Mason et al. (2021) found that 

adaptation interventions that conducted robust experimental design had a much higher proportion of 

negative outcomes than studies making broad claims of success but unsubstantiated by evidence. 

This suggests that many adaptation actions are making exaggerated claims of success (Mason et al., 

2021).  

How is adaptation being implemented? 

Some actions to assist biodiversity adapt to the impacts of climate change are broadly viewed as 

desirable by conservation managers. Activities such as increasing the spatial extent of protected 

areas, increasing connectivity and mitigating non-climate threats (Heller & Zavaleta, 2009) will be 

generally welcomed by biodiversity managers as they are consistent with conventional conservation 

viewpoints. Other activities including species translocations, climate-informed triage and 

supplementary feeding are non-traditional conservation actions and are widely viewed as taboo by 

conservation managers (Hagerman & Satterfield, 2014). The degree to which conservation experts 

are open to taking new approaches to biodiversity management will impact on the type and extent of 

adaptation activities (Clement et al., 2023).  

We do not have a full understanding of adaptation options currently being implemented in Australia; 

however a human-systems stocktake is currently being compiled by the NESP Climate Systems Hub 

project 2.1. In addition, NESP Climate Systems Hub project 2.7 is building a database of adaptation 

options that have been implemented or explored for species and ecological communities, including for 

the Australian government’s list of 110 priority threatened species. A lot of biodiversity adaptation 

ideas are being trialled but have not yet achieved results (Mason et al., 2023) so it is difficult to 

ascertain their effectiveness.  

Uncertainty 

The uncertainty associated with climate change is present at several levels (Reside et al., 2018). 

Uncertainty in climate projections and emissions trajectories means we do not know exactly what the 

future climate will be. How the natural environment responds to these changes is another level of 

uncertainty. Luckily, conservation managers are no strangers to uncertainty. Indeed, the adaptative 

management system – from which adaptation planning frameworks are devised – is a field that has 

developed in the natural resource management sector as a means of dealing with inherent levels of 

uncertainty.  

However, uncertainty still impacts adaptation outputs (Clement et al., 2023; Múnera-Roldán et al., 

2023; Mason et al., 2021). Clement et al. (2023) found that uncertainty and lack of evidence of 

effectiveness were limiting factors in conservation experts implementing biodiversity adaptation 

measures. To address the issue of uncertainty, Mason et al. (2021) call for accelerated action of 

climate adaptation strategies for species conservation to develop an evidence base of effectiveness 

and principles of best practice.  

We emphasize the need to publish and promote failures or neutral results, as there are likely 

many lessons to learn. When working with threatened species, making the same mistakes 

more than once is particularly problematic, so sharing and learning from failures should be 

emphasized. (Mason et al., 2021) 
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Innovation 

Innovation and mainstreaming of adaptation were two important areas that received broad consensus 

as important for adaptation effectiveness in a survey of experts (Peterson St-Laurent et al., 2022). As 

one survey participant quoted: 

Projects should be innovating and take risks. If most of the things have worked, maybe that 

means it’s not risky enough. I think there should be projects that do not work out; they tried 

something cool and innovative, but it didn’t end up protecting the system or making it more 

resilient for X reasons. But now they know that if they did these other things, it would work. 

(Peterson St-Laurent et al., 2022) 

The rise of environmental non-government-organisations (ENGOs) dedicated to biodiversity 

conservation through the establishment of private land reserves is both increasing the extent of 

Australian protected areas but also providing unique opportunities for adaptation. Governments are 

restricted in their ability to undertake adaptation by their governing legislation (McDonald et al., 2019), 

tendency to short-term risk-aversion (Howlett 2014), and an over-reliance on path dependency 

(Barnett et al., 2015). Although the activities of the not-for-profit conservation sector are still regulated 

by legislative instruments, these tend to be less restrictive than those governing public protected 

areas.  

ENGOs often include science and land management teams, and their high-level objectives are 

generally more focused towards biodiversity outcomes, rather than objectives around tourism, which 

captures a lot of the resources of public land management agencies. Also, because they work on 

private land, some ENGOs are less constrained by public expectations and taboos around 

management activities (e.g. native animal culling), although they must report to a board and often rely 

on donations, thus actions need to be in-line with donor expectations. This results in an environment 

where scientific innovation and the willingness and freedom to try new things has greater opportunity 

to flourish. 

Individuals 

Individual landowners are often the ultimate decision maker for activities on their land, although 

planning and environmental instruments can restrain or shape some decisions. The actions of 

individual landowners can be both detrimental and beneficial to biodiversity conservation. A resource 

that offers practical guidance on adaptation actions that can benefit biodiversity will assist individuals 

inclined to protect the biodiversity values of their land. 

Barrier and limits  

Barriers and limits are frequently discussed in the adaptation literature (Adger et al., 2009; Barnett et 

al., 2015; Biesbroek et al., 2013; Eisenack et al., 2014; Ekstrom & Moser, 2014; Moser & Ekstrom, 

2010). Barriers are defined as obstacles that impede adaptation but can be overcome with concerted 

effort (Moser and Ekstrom, 2010) and limits as points at which adaptation actions fail (Barnett et al., 

2015). 

Barnett et al. (2015) further distinguishes between soft limits and hard limits. Soft limits provide 

potential to become barriers through new values, technologies or governance systems whereas hard 

limits are irreversible and in natural systems can describe species extinction or ecosystem collapse.  

Moser and Ekstrom (2010) identify four crosscutting issues that impede adaptation and need to be 

overcome. These are: 

• leadership 

• resources 
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• communication and information 

• values and beliefs. 

Barnett et al. (2015) warns of path dependency, where the legacy of past decisions shapes current 

decision making, with path dependency manifesting as resistance to changing the way things have 

always been done. Path dependency is particularly strong in bureaucratic institutions.  

The NESP Climate Systems Hub project 2.1 is turning the concept of barriers around and considering 

the enablers of adaptation. The findings of this work will inform the direction of content for Adapt 

Land&Sea.   
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Summary  

There is a clear gap in the online adaptation platform environment relating to biodiversity. Although 

there is now substantial academic literature on biodiversity management and adaptation for climate 

change (Heller & Zavaleta, 2009; McLaughlin et al., 2022) very little of this has been translated into 

practical guidance for end-users. Except for AdaptNRM, no Australia-wide web-platform dedicated to 

biodiversity guidance for end-users was found. AdaptNRM is now almost 10 years old, and the 

content has not been updated in recent years. This gap provides an opportunity for Adapt Land&Sea 

to translate biodiversity adaptation theory into practical guidance.  

The state-of-play report also found very little adaptation theory has been tested for effectiveness, 

possibly because biodiversity adaptation is still an emerging field and many of the interventions take 

years until results become apparent. This paucity of tested adaptation interventions will need 

consideration as to how this information is presented as guidance on the platform.  

Due to the complexity and heterogeneity of biodiversity and the natural environment many adaptation 

interventions undertaken at one place will not necessarily be transferrable, meaning the success or 

failure is likely to be site and context specific. Another consideration is the climatic conditions under 

which the adaptation interventions are effective. For example, the provision of shelter to certain 

species may be effective under the climatic extremes experienced at present but may not remain 

effective as the climate deteriorates. 

The parallels between biodiversity adaptation to deal with new climates and what is considered to be 

best-practice conservation means that there can be a blurry line between what is considered an 

adaptation intervention and what is business-as-usual. This blurriness is likely to arise when building 

content for the site. 

When considering the implementation of adaptation, two considerations stand out. Firstly, the pre-

preparation of well-designed adaptation plans that are ready to be rolled out when the political and 

financial environment becomes conducive may assist in adding robustness to ad hoc adaptation 

interventions. Secondly, the implementation of transformative or more controversial adaptation 

interventions may be most effectively undertaken by the ENGO sector. These are also the groups that 

are most innovative and are developing strong relationships with the research sector, including NESP.  
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