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SUMMARY 

Perennial horticultural production in the Adelaide Mt Lofty Ranges Natural 
Resources Management (AMLR NRM) region is particularly vulnerable to climate 
change.  Two case studies addressing different climate change risks were 
undertaken to help stakeholders in this region understand and develop appropriate 
adaptation responses. The broad aim of the overall project was to engage with a 
region to initiate and support a process of sustainable adaptation to climate change. 
These case studies demonstrate two distinct methodologies to understand resource 
vulnerability to climate change.   

 
PROJECT OVERVIEW  

The two case studies described in this summary are part of a larger project 
entitled “A regional climate change decision framework for natural resource 
management” (Bardsley and Sweeney, 2008). The objective of this larger study has 
been to work within the AMLR NRM region (see Figure 1) to undertake an 
assessment of key areas of natural resource management that are vulnerable to 
climate change, and develop and demonstrate methodologies for creating a regional 
framework for wider application in managing climate change risk and developing 
adaptation responses. 

 
These case studies were developed independently from each other so one 

method would not influence the other.  This was to develop a range of new 
understandings on participatory methodologies to guide climate change adaptation. 

 
BACKGROUND 

Perennial horticultural production in the AMLR NRM region was identified as 
being particularly vulnerable to climate change after an initial vulnerability analysis 
(Bardsley, 2006). This is primarily due to the significant time needed, compared with 
annual crops, to change over to varieties more adaptable to a changing climate. 
Although horticultural systems are potentially buffered from reduced rainfall by 
irrigation, water supplies are likely to become more variable in a warming and drying 
era. 

 
The larger project’s approach recognises that climate change adaptation 

responses should not be considered separate from other NRM activities.   
Important steps to engage the community and support the planning process 

included: 
1.  Awareness raising and ownership of climate change 
2.  Vulnerability analyses 
3.  Development of adaptation responses 
4.  Appropriate integration of adaptation responses into management and 

planning activities across different timeframes: 
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a.Incorporation of climate change into risk management approaches in the 
short-term; 

b. The application of adaptive management techniques which can be 
adjusted over time; and, 

c. The application of decisions based on the precautionary principle that 
allows for increased long-term risk. 

5. Ongoing revision, reassessment and alteration of those approaches. 
 
Working in partnership with the AMLR NRM Board to develop awareness and 

ownership of climate change risk was seen as a vital early step in developing and 
implementing the regional decision-making framework. Participatory engagement of 
stakeholders also featured in both case studies.     
 
Figure 1 Map showing Adelaide, Mt Lofty Ranges Natu ral Resources 
Management Region and the Fleurieu Peninsula 

 
Source: DWLBC, South Australia 
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In the McLaren Vale and Fleurieu Peninsula area, the City of Onkaparinga1 
facilitated a participatory risk assessment process using wine grape and olive 
industry focus groups to address a range of insitu climate change risks. The risk 
assessment found that climate change will likely affect the profitability of these 
industries by reducing water security, increasing soil salinity and changing the 
summer growing conditions. Adaptation strategies to these key risks were developed 
by growers, with the assistance of industry and climate change specialists.  Potential 
partner organisations to help implement these strategies were also identified.    

 
In the Adelaide Hills, an interactive GIS model was developed in consultation 

with industry experts, to provide industry and stakeholders with a better 
understanding of land suitability and resource availability for apple production under 
current and future climate conditions.  Outputs of this model suggest that climate 
change will further reduce location options for high quality apple production in the 
Adelaide Hills – an area already under pressure from urban development.  Results 
from this project will assist stakeholders develop the case for using land use policy to 
protect key resources.   

 
Methodology – Olive and grape industry 

A participatory risk assessment process was used to engage the wine grape and 
olive industry groups, based on the Climate Change Impacts and Risk Management 
Guide (Marsden Jacob Associates, 2007).   

Information on climate change projections, their implications and regional water 
issues was presented to growers at a workshop. Group discussions generated an 
initial scan of climate risks and adaptation options.  The current drought was used as 
an example of what might be experienced although it was stressed that it did not 
necessarily represent climate change. To aid decision making and limit uncertainty, a 
common set of climate assumptions and management considerations were provided 
along with a risk assessment survey. Results from the survey were reviewed by the 
council of the City of Onkaparinga and the industry focus groups, priority climate 
risks identified and a range of adaptation strategies suggested. Potential 
organisations were identified to foster implementation.  A sample of the priority risks 
and suggested adaptation strategies are outlined in Table 1.  Potential partner 
organizations identified were primarily government, research and industry groups. 

 
Table 1.  Sample of climate risks and suggested ind ustry adaptation strategies 

 
Risk area Adaptation strategies 
Irrigation ·  Maximise water use efficiency. [V, O] 

·  Research low water use varieties. [V] 
·  Develop business strategies for coping with drought. [V, O] 
·  Advocate for industry access to drought relief. [V, O] 

Salinity ·  Identify areas at high risk of salinity accumulation. [V] 
·  Monitor salinity build up in high risk areas. [V, O] 
·  Promote salinity management as a key pillar of industry 

environmental management. [V, O] 
                                                 
1 The City of Onkaparinga is a local government council within South Australia. 
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Risk area Adaptation strategies 
Impacts of 
changing 
summer climate 

·  Research heat resistant varieties and heat management 
techniques. [V] 

·  Research into olive industry pest and disease management. 
[O] 

·  Investigate effective management of increased pest and 
disease pressure. [O] 

Business ·  Review sustainability of current grape / olive product pricing 
practices. [V, O] 

·  Identify ongoing need (quality, cost, timing) for salinity 
flushing irrigation applications. [V, O] 

·  Identify and monitor high risk commercial olive groves. [O] 
Note: V=Viticulture, O=Oliveculture 
 
The main issues identified for the region’s viticulture industry from climate 

change were the potential for soil salinity and water insecurity. Although the region is 
widely regarded as having good water security, the salinity of both groundwater and 
recycled water supplies were identified as key management issues for an adaptation 
strategy to focus on. 

 
The key issues from climate change for the olive industry  were identified as 

water security and reduced yields. The possible emergence of soil salinity was also 
found to be a key risk.   

 
Anecdotal evidence suggested that increased cost pressures associated with 

these impacts may force business failures of many marginal Fleurieu Peninsula olive 
businesses. This could lead to derelict groves or significant changes to grove 
management regimes. Some growers in the workshop also stated that they could not 
afford to harvest their crop below a minimum anticipated financial return. The “knock-
on” consequences include economic and social impacts, increased compliance costs 
and location specific invasive species threat to remnant native vegetation. While 
adaptation strategies need to focus on water security, the potential invasive species 
threat from derelict or un-harvested groves warrants further attention. 

 
The City of Onkaparinga subsequently prepared a Climate Change Strategy to 

guide its response to climate change over the next five years.  
 

Methodology – Apple industry 
This project developed an interactive GIS model to provide stakeholders with a 

better understanding of resource availability for high quality apple production under 
current and future climate conditions. The model used existing data to identify a bio-
climatic envelope with conditions similar to the Lenswood Valley, the traditional heart 
of the industry.  

 
Future resource availability has been simulated using the same data sets and 

method, but based on projections of anticipated warming. Development of the model 
has been informed by interaction with a Technical Reference Group including soil 
and climate scientists, with provisional findings checked through industry forums and 
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an NRM/government stakeholders group.  Feedback from forums modified the 
model. 

 
Following the workshops, three qualified observations were possible.  First, 

provisional findings suggest a greater than 50% decrease in the regional bio-climatic 
envelope suitable for high quality apple production in the AMLR region. Second, 
future resource availability seems to be in the area already occupied by the apple 
industry, not in other parts of the region that initially seemed to hold some promise. 
Third, a significant number of existing orchards will in future lie outside the predicted 
future bio-climatic envelope.  

 
The first of these observations supports the case for developing land use policy 

to reserve key resources. A loss on this scale poses a clear strategic threat to the 
industry.  

 
The second observation has implications for the nature of that policy task. 

Instead of reserving new sites in remote parts of the region to enable future 
relocation of production areas, the challenge for planners will be to maintain the 
integrity of existing areas so that orchards can be progressively reconfigured.  
Existing orchards should stay where they are but possibly use different parts of the 
landscape.   

 
The third observation will help with short-term prioritisation of property-level 

adaptation actions across the region.  
 

PROGRESS AND FUTURE PLANNING 
Both case studies have improved understanding of the impacts of climate 

change on the wine grape, olive and apple industries and how this can inform 
adaptation planning.  Ultimately these case studies will form part of a regional 
framework to assist NRM decision makers manage climate change risk 

 
More research needs to be undertaken to better understand the implications of 

projected climate change on local resource management systems.  Because of the 
uncertain nature of climate change the project has focused on the importance of 
engagement and the development of future co-learning through strengthening 
partnerships. 

 
As one of the case study authors noted: 

“Adaptation planning is still at an early stage, however, this initial 
activity has raised awareness, encouraged industry thinking about 
addressing climate change risks and helped to establish links with 
the partner organisations (research, policy, industry, etc.) that will 
be needed to implement successful responses to climate change.” 

 
The project in the Adelaide Hills has provided important insights into the nature 

of resource availability for high quality apple production in the AMLR region. While 
the findings must be qualified, and the GIS model improved, the project has 
confirmed the constrained nature of the resources available. It also provides industry 
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and stakeholders with an objective starting point, and a mechanism, for investigating 
regional-scale adaptation responses, including land use policy that reserves key 
resources.  With further refinement of the model it will be a useful tool for other peri-
urban sectors to help ensure future resources remain secure. 
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The two case studies discussed in this report are available at: 
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