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1. SUMMARY 

This document represents a report of activities, undertaken by the Queensland (DEEDI) 
Project Team since January 30 2010.  These activities are centred on the four 
milestones, namely: 

·  Workshops conducted in each study region, in each State, with farmers and 
stakeholder groups to outline project objectives and present relevant climate trend 
and climate change information and acquire stakeholder derived adaptation 
responses for later evaluation.  (Workshop timing to coincide with stakeholder 
sponsored workshops communication and extension activities). 

·  Select climatically and agronomically representative farms in each of the study 
regions, in each State, in consultation with stakeholders, regional partners and 
consortium. 

·  Undertake initial individual farmer interviews, for each case study farm to identify 
key-decision points, historical yield data and farm-specific adaptation options for 
use in the paddock or farm scale crop models e.g. APSIM or APSFARM. 

·  Begin the farm scale crop modelling process via benchmarking simulated data 
against historical observations. 

·  Convene consortium team meeting to discuss workshops, interviews, farm selection 
and benchmarking activities. 

·  Finalise and deliver interim report to DAFF Grants Administrator. 
·  The table below outlines what activities are underway and how they have 

contributed to the broader project milestones. 

Table 1: Project Milestones and activities undertaken to address them.   

Project Milestones  Activities  

Workshops conducted in each study 
region, in each State, with farmers and 
stakeholder groups to outline project 
objectives and present relevant climate 
trend and climate change information and 
acquire stakeholder derived adaptation 
responses for later evaluation.  (Workshop 
timing to coincide with stakeholder 
sponsored workshops communication and 
extension activities). 

Achieved and ongoing 
In collaboration with farming systems 
projects, private consultants, participating 
farmers, and extension officers workshops 
are been conducted in the four targeted 
agro-ecological regions i.e. Emerald, 
Dalby, Roma, and Goondiwindi. 
Workshops started during May 2010 and 
will continue over June and July 2010. A 
key constraint to carrying out workshops 
earlier in the northern region has been that 
farmers are not available while harvesting 
their summer crops during February to 
May, and/or sowing their winter crops i.e. 
between April to June. Therefore key 
emphasis in this report has been on 
interviews and development of case study 
farmers to be showcased at the workshops.  

Select climatically and agronomically 
representative farms in each of the study 
regions, in each State, in consultation with 

Achieved  
An extensive review of available data has 
been undertaken and details are 



 

stakeholders, regional partners and 
consortium. 

summarised in this report. 

Undertake initial individual farmer 
interviews, for each case study farm to 
identify key-decision points, historical 
yield data and farm-specific adaptation 
options for use in the paddock or farm 
scale crop models e.g. APSIM or 
APSFARM. 

Achieved 
Interviews with the identified case study 
farmers have been completed, and all the 
case study farms are now parameterised in 
the APSFarm virtual farm model for 
further simulation anslyses. Daily step 
climate change scenarios have been 
developed for rainfall and temperature at 
each of the targeted regions 

Begin the farm scale crop modelling 
process via benchmarking simulated data 
against historical observations. 

Started and ongoing 
Modelling of virtual farms has started, and 
one journal publication has been submitted 
for publications, and two conference 
publications will be presented in June and 
August 2010. 

Convene consortium team meeting to 
discuss workshops, interviews, farm 
selection and benchmarking activities. 

Achieved and ongoing 
The team has participated at all 
consortium team meetings. 

Finalise and deliver interim report to 
DAFF Grants Administrator. 

Achieved 
This report addresses this particular 
project milestone.  

 
The discussion that follows highlights progress made regarding two key aims of the 
Queensland component: 

·  Increase our (both researchers and the farming community) understanding on what 
is changing (i.e. climate, markets, policies, resources), what are the likely 
consequences if those changes persist, what are the options, opportunities, benefits 
and trade offs from alternative adaptation options. 

·  Work with our stakeholders towards reducing their level of exposure to change in 
their production environment (now and the next 10-15 years), by increasing our 
understanding on systems characteristics that increase the long term viability and 
resilience of their farm businesses. 
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2. COPING WITH CHANGE UNDER UNCERTAINTY 

 

2.1 Background and rationale for the approach  

2.1.1 Background 

The rate of on going climate change (Rahmsdorf et al., 2007), its attributed impacts 
(Rosenzweig et al. 2008), and the likely event that insufficient mitigation action will 
lead to more than 2°C of global warming, are making the need for planned adaptation 
‘enormous’ (Parry et al., 2009).   
 
Whilst the case for planned adaptation is overwhelming, identifying, evaluating and 
effectively initiating planned adaptation actions remain challenging. This is largely a 
function of the uncertainty surrounding the trajectory of climate change, and the 
outcomes of ongoing autonomous adaptations. Whilst these uncertainties exist, 
addressing questions like - adapting to what?, by what extent?, and by when?, will 
remain challenging research issues. 
 
The purpose of undertaking planned agricultural adaptation is to effectively prepare and 
position practitioners to manage climate risks, improve profits and resource 
sustainability over the coming decades as climates change (Howden et al. 2007). In the 
case of cropping systems, changes in practices at the crop level, i.e. via extension of 
existing climate risk management strategies that mitigate present trends, will still be a 
key component in adapting to climate change (IPCC, 2007). Farmers continuously 
change their management practises in response to perceived changes in their operational 
environment (i.e. incremental adaptation). However, for farmers to successfully 
react/adapt to change, relevant experiential information, i.e. practical wisdom or 
intuition, needs to be available to them (Schwartz and Sharpe, 2006). Practical wisdom 
requires the right goals, the right motives, and relevant experience. It also requires 
enough flexibility, autonomy, and feasible options need to be available and their likely 
impacts understood e.g. technological or managerial, to respond appropriately to a given 
situation. An interesting problem therefore arises in the absence of relevant experience, 
as when decision makers face unprecedented change - as practical wisdom can not be 
taught because it is context sensitive (Schwartz and Sharpe, 2006). This is the particular 
case of farming having to prepare for an unprecedented climate change and its 
uncertainties. In the case of adapting to climate change, little or no experience might be 
available to farmers to relate to, and identify the best possible action. Therefore, in the 
face of unprecedented change, medium and long term farm business planning will 
require far greater levels of support to ensure success. Additionally, many farmers may 
find of limited interest long-term projections of climate while under pressure to resolve 
more immediate day to day and season to season decisions. While attitudinally or 
behaviourally, acceptance that present climatic trends are likely to continue in the 
future, and that existing projected climate changes are realistic and useful, will require 
time to be processed and incorporated in planning processes (Howden et al., 2007).  
 



 

2.1.2 Global trends - local noise 

Confusion is created by the disparate dimensions of climate change: both in time 
(historical trends vs short term vs long term projections of climate), and in space 
(global, regional and farm scales). The process of communicating the impacts of climate 
change across these dimensions often comes adrift as parties differ in their native 
understanding of impact, processes and scale. When this inherent difficulty is coupled 
with “obfuscatory press” (sp. CRU/UEA email leaks in December, 2009), and the 
worldwide failure of mitigation efforts (Copenhagen, federal ETS scheme 2010), a 
shared platform for discussions has been difficult to establish.  
 
In spite of these difficulties, engagment with case study farmers is progressing, 
following the transformative methods outlined in (Mikkelsen, 1995) - beginning with 
interviews and discussions that elucidate each particular farming system, and the climate 
and key drivers that this system responds to. The approach taken to describe climate 
change has been to firstly use existing trends in climate variables as a guide for 
elucidating adaptations that have taken place in recent history, followed by an 
exploration of possible adaptations to scenarios drawn from IPCC projections. 
 
While historical trends in climate variables at a global scale are readily apparent, trends 
in these same variables at a local (farm) scale are obscured by noise. As a brief example, 
Figure 1 displays annual mean temperature at a number of spatial scales, showing year 
to year variability (noise) increasing along with spatial resolution. At the point (weather 
station) scale, variability itself is equal to any trend. Given that the aim of this exercise 
is to demonstrate that "climate change is real, present and affecting you", this noise is 
disturbing: complaints that "climate change isn't evident in xyz" can be justified on such 
a minute scale. Hence our quandary: an argument can be made from recent historical 
trends that climate change is of secondary importance to climate variability - with the 
simple conclusion that climate change is thus not a problem. A more considered 
approach is that this same noisy (variable) climate has been responsible for the 
development of very robust (resilient) farming systems that are coping well with the 
recent climate, and that variability will most likely provide inspiration for further 
adaptations. These arguments have been instructive to researchers, demonstrating how 
"resistance" to the idea of climate change has been reinforced by local experience, 
whilst that same local experience is a formative agent in the development of new 
farming systems and their future adaptation options. Leeuwis (2009) describes this as 
the "problem-driven character of innovation", a perception of tension between the 
existing state (disbelief - no need for change) and a desired state (belief in the need for 
adaptation). 
 
The next steps in this project involve the use of whole farm models driven by a 
combination of historical data and downscaled change projections. The progressive 
nature of these trends and projections beg the question of whether tipping points for the 
system under examination exist, and if so, how incremental adaptations can move these 
tipping points. A vexing question from initial workshops concerns how vulnerability to 
the incidence of extreme events (such as prolonged drought, temperature stress at 
vulnerable stages of crop development) is represented in these change scenarios. 
 
 
 
 



 

9 

 

2.1.3 The resilience hypothesis 

When uncertainty rules, the concept of resilience might be of help to identify feasible 
pathways to introduce robustness in a system while maintaining the necessary flexibility 
to respond to change (Nelson et al., 2007).  Resilience has been defined as the capacity 
of a system to absorb disturbance and re-organise while undergoing change so as to still 
retain essentially the same function, structure, identity and feedbacks (Walker et al., 
2004). Resilience was also linked to the concepts of vulnerability and adaptive capacity. 
According to Gallopin (2006), both resilience and adaptive capacity, are measures of the 
capacity of a system to respond and reduce vulnerability when exposed to an external 
stress.  
 
Here we propose that a way to strengthen the resilience of Queensland farming systems 
to change is to improve our understanding of the characteristics of resilient farming 
systems and then propose evaluated (i.e. benefits, costs, trade-offs) adaptation options 
(i.e. incremental and transformational) that would increase the adaptedness of the 
systems to overcome change (Fig. 2). 

Figure 1. Timeseries of annual mean temperature anomaly (relative to 1961:90 base) at 
4 scales: Global, National, State, and point (Goondiwindi, Southern Queensland) source 
http://www.bom.gov.au/climate/change/hqsites). 
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This basic hypothesis is that by identifying systems’ characteristics that introduce 
resilience i.e. capacity to absorb change and perform, we would be able to identify 
optimum incremental (e.g. the more short relatively in-expensive tactical changes) and 
transformational changes (e.g. the more longer term relatively more costly plans and 
strategies) that enhances adaptedness in the system.  
 
The methodology implied in the framework in Figure 1 involves a number of crucial 
phases in a continuous improvement process (Figure 3):  

·  Describing current farming systems, socio-economic settings and their 
problems; 

·  Explaining & understanding and modelling current farmer’s decisions on 
resource allocation and their consequences; 

·  Exploring, quantifying and identifying systems characteristics that introduce 
resilience to present trends and range of likely future scenarios; 

·  Designing new management systems based on incremental and transformational 
changes that contribute to increasing adaptedness and contribute towards the 
sustainable intensification of their farming systems. 
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Figure 2. Schematic representation of DEEDI’s framework to increase 
adaptedness in Queensland farming systems. 
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Implicit in the framework is the availability of a more integrative – whole farm – 
dynamic systems simulator. For this work we are using the APSFarm model recently 
developed by DEEDI. 
 
APSFarm (Rodriguez et al., 2007; 2010) is the multi-field whole farm configuration of 
APSIM (Keating et al, 2003). APSFarm was developed as a discussion support tool in 
participatory action research projects to reproduce (mimic) the rules and decision 
making processes that rainfed cropping farmers undergo when managing complex farm 
businesses. The original motivation for its development was to improve the economic 
performance i.e. profit / risk trade-offs and environmental outcomes, of complicated 
opportunistic cropping systems from central Queensland, Australia. APSFarm is 
presently been applied to analyse rainfed cropping systems (Rodriguez et al., 2010), 
irrigated farming systems (Power et al., 2010) and mixed grain and graze farming 
systems (Owens et al., 2009). In APSFarm the management of the farm is modelled as a 
set of state and transition networks e.g. finite state machines. Each field has a current 
state e.g. fallow, wheat, sorghum, etc., and ‘rules’ that allow transition to adjacent 
states. These rules represent both the capacity e.g. availability of machinery, land, 
labour, and capability e.g. cropping skills, farm business strategies, risk attitude. These 
rules are usually expressed as a Boolean value (true for feasible, false otherwise), but 
can also be real valued; higher values representing the desirability of a particular action. 
Each day, the model examines all paths leading away from the current state to adjacent 
states, and if the product of all rules associated with a path is non-zero, it becomes a 
candidate for action. The highest ranking path is taken, and the process repeats until 
nothing more can be done for that day. The use of APSFarm involves interviews and 
discussions with farmers, consultants, agronomists and agribusinesses, to identify 
relevant rules, decision making processes, quantify model parameters and validate 
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possible future scenarios
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of smallholder agriculture

Figure 3. Phases of the continuous improvement process in which impacts and 
vulnerabilties are identified, described, options for adaptation explored, and new farming 
systems designed with participation of farmers and other stakeholders.  
 



 

model outputs. Once the model outputs are accepted as realistic by the participating 
farmers, scenario analyses are developed - based on participants interests - to explore 
opportunities for improvement or to adapt to present drivers for change e.g. climate, 
markets, regulatory. Outputs from APSFarm include, but are not limited to, production 
measures e.g. yields and crop areas; economic measures e.g. production costs, crop 
gross margins, economic risk, and farm annual profit; efficiency measures e.g. crop and 
whole farm water use efficiency; and environmental measures e.g. deep drainage, 
runoff, and erosion. 

2.2 Report on Advances  

2.2.1 Describing Queensland’s key farming systems 

Since the inception of the project DEEDI’s team has had a number of visits to 
participating farms and engaged in discussions with farmers, and their consultants to 
identify local key drivers for change, current farming systems, their socio economic 
stteings, problems, opportunities for improvement and problems or blockages. Next a 
brief description of the participating farm case studies follows. 
 

Central Queensland (Capella – rainfed cropping) 

A farm manager from Central Queensland, Australia, interested in adjusting the number 
of crops per year i.e. cropping intensity, in terms of trade-offs between profits, economic 
risk (down side risk), and soil condition (i.e. erosion), in face of average, below average, 
and above average rainfall decades and trends in climate.  interviewed three times in an 
iterative process that allowed the modelling tools to be parameterised and validated 
against farmer’s expectations, and results from a long term on farm trial (10 years). A 
complete description of the farm as well as of key farm-level and field-level 
management decisions are presented in an attached manuscript already submitted for 
publication. Briefly, this is a 2000 ha family business, managed in a no-till cropping 
system. The farm comprises three major soil types: a low plant available water capacity 
(PAWC) soil (120mm PAWC) in 20% of the land area; a medium (150mm PAWC) soil 
in 50% of the land area; and a high (180mm PAWC) soil in 30% of the land area.  This 
farm was assumed to be divided into ten fields, 200ha each. The farmer produces 
sorghum, wheat, chickpea and maize. In general one third of the cropping area is 
dedicated to winter crops, though this usually decreases during wet years.  Depending 
on soil water at planting double cropping is considered, though summer cropping is the 
predominant activity. The farm manger is highly opportunistic in his tactical and 
strategic management, meaning that he will be constantly monitoring environmental and 
market conditions for opportunities to sow a crop or change practice and strategy. The 
farm manager can then be defined as highly environmentally-contingent. Over the last 
few years the cropping intensity has been rather high, though variable, in the range of 80 
to 100%. Work capacity varies, depending on the farm activity, from 13 to 23 ha/h.  
Figure 4 describes the key dynamics, rules and their threshold values that define the 
farm business.  
 
Present and expected sources of stress on the CQ case study 
The Central Queensland location of Capella shows important decadal signals on rainfall 
(Meinke et al., 2005). Over the last 20 years this grower has became primarily a summer 
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crops grower (i.e. about 60% of the farm area), while opportunistically growing winter 
crops. Though when the opportunity arises up to 100% of the farm could be observed 
sown on winter crops (i.e. chickpea and wheat). However decisions on summer-winter 
cropping shifts require planning, as machinery, labour and finances need to be available 
at the right time to implement these more transformational changes. A keen interest of 
this farmer relates to identifying optimum winter:summer cropping ratios and cropping 
intensities, that are attuned to prevailing climate conditions i.e. 2-3 years in advance, 
commodity prices, input prices, in order to accommodate land area capabilities to 
alternative enterprisers, farmer preferences (risk attitude & lifestyle), and labour supply. 

 

Western Queensland (mixed grain & graze – Roma) 

A farm manager from south west 
Queensland (Roma) is interested to 
understand the impact of alternative 
allocations of limited resources i.e. fields of 
different suitability for cropping enterprises, 
between his cropping and grazing 
enterprises on trade-offs between profits 
($/ha/year) and economic risk (down side 
risk, %), in face of present climate 
variability and expected climate change. 
 
The farm manager was interviewed at 
Roma, Queensland Australia with a few 
additional follow up phone calls and emails 
to allow the whole farm model to be 
parameterised and validated against his 
expectations.  This farm occupies 4000ha 
with approximately 40% of the farm 
suitable for cropping enterprises. The farm 
carries between 1100 to 1500 cattle. The 
soils were divided into 2 water holding 
capacities: a high plant available water capacity (PAWC) soil in 75% of the land area; a 
medium PAWC soil in 25% of the land area. Cropping involves four wheat crops in 
succession followed by a chickpea crop. Five fields, each of 220ha, are allocated solely 
to cropping.  The sowing window for wheat is 2 to 13 May. The sowing window for 
chickpea spans from the 15 to 31 May. Some other cropping areas allocated to forage 

 

Figure 4. Alternative states in which any particular 
management unit (i.e. fields) can be found in the farm, 
while in the software the arrows represent the rules  
that need to be met for a transition to occur, e.g. to go 
from fallow to maize, etc.  

 

Figure 5. Schematic representation of the 
Roma, mixed grain and graze farm case 
study. Solid lines indicate changes in land 
management; dashed and dotted lines 
indicated the flow of animals in the farm, 
and changes in the allocation of land 
between pasture and cropping enterprises. 



 

crops were not included in this analysis. Forage pastures grown are sorghum and oats. 
The dominant grass pasture is Buffel (Cenchrus ciliaris) that has naturalised over much 
of the region. A deep-rooted legume fodder crop Leucaena (Leucaena leucocephala) is 
also swon as a source of protein and building up soil nitrogen.  
 
This case study is a cattle backgrounding enterprise where payment is received on a 
weight gain basis. Backgrounders do not incur costs of transport, insurance, or 
veterinary charges. They only deal with one class of animals, steers, which come into 
the property at around 250kg and are sold around 450kg. They get paid $1/kg for 
liveweight gain and pay $0.15 per kg for all stock handling. Therefore they make $0.85 
per kg profit. All new stock are grazed in the buffel grass paddocks and moved to forage 
sorghum and oats paddocks when the forages are ready to be grazed. There is a 
Leucaena paddock that is used to take pressure off other paddocks. In tough conditions, 
there are rules that pull cattle off the different pasture paddocks if their biomass reaches 
a critical limit set in the model. These cattle are either moved to other paddocks or sold. 
Many other rules are used in the model to bring cattle in, move them around different 
paddocks, sell and replace, to replicate the graziers actions as closely as possible. Each 
of the pastures has a defined potential growth rate, which is obtained from grazing trials 
(Day et al., 1997) and from participating farmers and agronomists (Figure 5). 
 
Present and expected sources of stress on the WQ case study 
As a mixed-farming business, the balance between cropping and livestock enterprises is 
of paramount importance.  The balance is driven by the returns from the separate 
enterprises.  The main factors of influence (apart from climate variability) are: 

·  Commodity prices 
·  Input prices 
·  Land area capability (soil effect) 
·  Farmer preferences 
·  Labour supply 
·  Distance from markets and geographic isolation  

 
The returns are a function of product price and yield. Yield is influenced by the soil type 
(water and nutrient status) for both crops and pastures. Thus there are market and 
resources drivers that interact with climate change. If the price of a commodity changes 
significantly, there is motivation to change enterprises. This is even more evident if 
climate change makes some areas of the farm less suitable to cropping and more suited 
to pasture production. A high price of nitrogen fertiliser encourages a move to legume-
based pastures because of the reluctance to invest in fertiliser well ahead of potential 
returns in a highly variable rainfall environment.  
 
The age, managerial capability and preference of the farmer influence the choice of 
enterprise in that a livestock enterprise is perceived to be of lower stress and financial 
risk than a cropping enterprise. Increased climate variability would increase this 
riskiness to cropping enterprises.    
 
Labour supply is scarce because of the nearby mining industries. Hence farmers need to 
invest in machninery to maximise efficiency of labour use.  Labour costs are rising in 
order to compete with mining employee wages. 
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The range of commodities is largely restricted to bulk commodities that can be shipped 
from the nearby port or commodities for which the regions has an environmental 
advantage.  An example is the previous freedom from Ascochyta in chickpea.  However, 
climate variability is high and if this was to increase under climate change the financial 
riskiness of a succession of failed crops may encourage a move to more livestock. 
 

Southern Queensland (irrigated farm - Dalby) 

An irrigation farmer from south east Queensland is interested to quantify trade-offs 
between farm profits and economic risks from a number of alternative farm business 
strategies in face of diminishing allocations of water for irrigation, involving different 
mixes of crops and cropping intensities (Figure 6). In this case study we will initially 
research optimum sets of management strategies as a function of variable total farm 
water availability (ML/ha) sourced from river flows, off and on farm runoff and bores.  
 
From interviews with the manager of a farm near Dalby, Queensland, Australia we, (i) 
described existing infrastructure, tactics, medium and long term strategies, and key 
drivers for change e.g. price, costs, water, and labour; and (ii) identified relevant 
research questions to the growers in face of change. The farm comprises three water 
storages, i.e. two 500ML water storages supplying two, 252 and 314 ha cropping areas; 
and a 300ML storage supplying an area of 215 ha. The storages are filled via overland 
flow and there is capacity to transfer water between them. In addition, the farm has 5 
bores with an annual allocation of 610 ML/year. Bore water can be supplied to all fields, 
though at a considerably reduced flow rate. All fields are irrigated via furrows, and the 
run-off from fields and irrigation tail-water is captured and recycled within the farm.  
 
 

 
 
Present and expected sources of stress on the SQ case study 
When asked what this farmer expects will affect future farm profitability the farmer 
responded: 

·  changes in commodity prices and input costs; 
·  reduction in bore allocation, currently at 70% of historical value, thought the 

farmers expects it will drop to 50% over the next 3 years. 

 

Figure 6. Implementation of the rotation for 
this farm business in APSFarm. The circles or 
nodes represent the states in which any 
management unit or fields can be found. The 
arcs between nodes hold the description of the 
rules allowing the transition between the 
different states, i.e. rules for planting, and 
harvesting the different crops. For example to 
plant maize between September 15th and 
October 15th, there needs to be available at 
least 4 ML/ha, and the area planted to summer 
grain cannot exceed 50% of the farm land. 
 



 

 
However, by his own admission, this grower is sceptical about the existence of climate 
change and hence it is not something he believes will affect the profitability of his farm.  
 
Currently he is interested in quantifying the effects of embracing more risk with respect 
to their current planting rules. 
 

Southern Queensland (rainfed farm - Goondiwindi) 

This farmer manages a 3000ha no-till cropping farm subdivided into 10 management 
units, near Goondiwindi, Southern Queensland, Australia (-28.55 °S, 150.31°E). The 
manager of this farm is less opportunistic in his tactics and strategies than the farmer 
from Capella, i.e. tends to follow a relatively more fixed rotation of cropping enterprises 
(Figure 7). This farmer can be defined as more “calendar-driven”. Similar to the case 
study in Central Queensland, this farmer is interested in adjusting the number of crops 
per year and crop sequences to maximise profit – risk trade offs in face of perceived 
decadal changes in rainfall and expected climate change.  
 
The farm comprises three major soil types of contrasting plant available water capacity 
i.e. low 140mm on 20% of the farm, medium160mm in 60% of the farm, and high 
180mm on the remaining 20%. In average the farmer crops c.a. two thirds of the area to 
winter crops i.e. wheat and chickpea, and one third to summer crops i.e. sorghum, this 
ratio is rather constant irrespective relative prices or seasonal conditions. The cropping 
intensity is consistently close to 80%. There are a number of different sorghum and 
wheat enterprises characterised by contrasting fallow lengths and sowing windows, 
encompassing different genotypes, nitrogen managements, and allocated farm areas. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Present and expected sources of stress on the SQ case study 
This farmer is interested in determining: What is the optimum cropping intensity for 
different series of years?, e.g. drier than average, average, above average rainfall. A key 
point here is the relationship between their interest and our capacity to provide outlooks 
for the time-evolving climate change scale, i.e. the next 5-10 years. We are pursuing this 
research line in collaboration with the Bureau of Meteorology (Scott Power) and climate 
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Figure 7. Schematic representation of 
the original farming system for the 
rainfed cropping case study at 
Goondiwindi. Where C is chickpea, SF is 
summer fallow, W is wheat, S is 
sorghum, and WF is winter fallow. 
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scientists from the International Research Institute (IRI) for Climate and Societies at 
Columbia University, New York, USA (see point 3 for further details). 
 

2.2.2 Understanding current farming systems 

Understanding and modelling of current farmer’s decisions on resource allocation and 
their consequences has started for some of the case studies. The following section 
provides a brief description of achieved only for two rainfed cropping farms i.e. Central 
Queensland and Southern Queensland. 
 

Central Queensland (Capella) and Southern Queensland (Goondiwindi) 

Downscaled climate change scenarios (Crimp et al., 2008) showed a maximum (A1F 
2070) decrease in median annual rainfall of 77mm (from 536 to 459mm), and 80mm 
(from 541 to 461mm) at Capella and Goondiwindi, respectively. Rainfall reductions 
occurred mostly during the autumn and winter months in Capella, and during the spring 
months in Goondiwindi, with no changes or slight increases in summer rainfall. 
Maximum increases in monthly average temperatures were similar between sites (» 3°C 
warmer), and constant within a year. At both farms, climate change scenarios modified 
the probability distribution functions of crop yields and farm profits, the cropping 
intensity, and crop mix. At Capella, differences in simulated yields, between the 
baseline and the A1F 2070 scenario, were positive for wheat (+51%) and chickpea 
(+41%) and negative for sorghum (-19%) and maize (-13%). At Goondiwindi, 
differences in simulated yields, between the baseline and the A1F 2070 scenario, were 
positive for wheat (+4%), and negative for sorghum (-9%) and chickpea (-3%), (maize 
was not grown at Goondiwindi). At Capella, the cropping intensity changed from 99% 
(Baseline) to 73% (A1F 2070), and at Goondiwindi, from 81% (Baseline) to 60% (A1F 
2070). At Capella the number of summer crops increased by 8%, while the number of 
winter crops were reduced by 15%; at Goondiwindi the number of summer crops were 
reduced by 28% while the number of winter crops increased by 13%. Comparing net 
profits ($/ha.y) between the two farms (i.e. Capella the more opportunistic, and 
Goondiwindi the more rigid farming system), showed that the more opportunistic 
strategy had significantly higher median profits (p<0.001, df=99), and similar values of 
down side risk (30%). These results indicate that opportunism / plasticity in farm 
businesses is a desirable property for increased resilience when exposed to variable and 
changing climates, at least for the two environments we investigated. More plastic 
business designs and decision rules enable farmers to respond better to environmental 
shifts, thus ensuring the economic viability of the farm business. Even though the 
presence of variability is necessary for plasticity to be a beneficial attribute in a farm 
business, the answer to when or whether a more plastic strategy should be favoured over 
a more rigid one, remains open. Our results on changes in crop yields, cropping intensity 
and mix, emphasise the importance of studying climate change impacts and adaptation 
options by simulating changes in the performance of the whole farm compared to 
individual crops. 
 

Additional outputs from the DEEDI team 

·  These results have been submitted for publication to the journal of Global 
Environmental Change. A resubmission after correction was suggested by the 



 

reviewers, the manuscript will be resubmitted by the end of July 2010. A copy of 
the submission is available from the authors upon request 
(daniel.rodriguez@deedi.qld.gov.au). 

 
·  A description of the APSFarm simulation environment utilised in this project 

has been submitted for publication at the Agro2010 Conference, Montpellier, 
France (see abstract attached). 

 
·  Results from the irrigated case sudy will be presented at the NCARF conference 

in July 2010 (see abstract attached). 
 

·  A webinar of Decacal Climate Variability Prediction was organised as part of 
this project. Scott Power from the Bureau of Meteorology was invited and Jim 
Hanson (IRI-USA), Fernanda Dreccer (CSIRO), Andrew Moore (CSIRO), John 
Dixon (ACIAR) joined the webinar via WebEx. 

 
·  Daniel Rodriguez will spend 3 weeks at the International Research Institute for 

Climate and Societies (Columbia University-USA) working with Jim Hanson 
and Walter Baethgen on the application of recent advances in decadal climate 
variability prediction for increasing the resilience of farm businesses. 

 
·  Daniel Rodriguez will participate at a two days Centre for Australian Weather 

and Climate Research workshop at Werribee Park Mansion, Melbourne, 
between the 23-24 June to discuss: 

 
o What demand is there for Decadal Climate information in the broader community? 

What info is needed? What is feasible? 
o What causes Decadal Climate Variability (DCV)? To what extent is it predictable? 

What is state of science re Decadal Climate Prediction (DCP)? What have we learnt 
about DCV from detection and attribution studies?  

o What is CAWCR currently doing related to DCV and DCP? What research does e.g. 
the water division, climate services need? 

o What options do we have in development of a DCP system? What is happening 
internationally? What resources are required? How are DCP systems initialized and 
perturbed? How are DCPs verified? What role should Australia have? 

o What are potential benefits of a DCP system? What are pros and cons of not 
developing a DCP system? How else can we meet needs for DC info without developing 
a CGCM-based DCP system? 

2.2.3 Exploring options for improvement 

The process of exploring, quantifying and identifying adaptation options and systems 
characteristics that introduce resilience to present trends and range of likely future 
scenarios has already started and will be reported in the milestone report due in June 
2011, after a full cicle of feedback workshops has been completed.  
 

2.2.4 Designing new better adapted farming systems 

Designing new management systems based on incremental and transformational 
changes that contribute to increasing adaptedness and contribute towards the sustainable 
intensification of their farming systems has already started. Reporting on this section 
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will start with in the milestone report due in June 2011, after a full cicle of feedback 
workshops has been completed.  



 

3. CHRONOLOGY OF WORKSHOP ACTIVITIES 

 

Location Date Objective Participants Feedback 

 

Follow up activity 

Emerald 
(rainfed mixed 
grain & graze 
cropping 
systems) 

May 2010 Assess local interest, 
and organise farmers’ 
workshops 

Extension officer from Central 
Queensland Farming Systems 
Project (GRDC) and private 
consultant (Graham Spackman) 

The feedback was obtained over several phone hook 
ups and e-mail exchange. They claim their climate 
always changes as it is highly variable. They do not 
believe in human induced climate change. 

Workshop with local farmers to take 
place during early July 

Emerald 
(irrigated 
cropping 
systems) 

September 
2009 

Intererview to identify 
drivers for change and 
describe farming 
system with 
participating farmer 
case study. 

Case Study Farmer (Hamish 
Millar) 

Discussed the 2007 AGO Fitzroy basin report, with 
agreement that +5%/-5% changes in river flow were not 
helpful indicators as to how often Maraboon dam (ie. 
sole supply to farm) would run dry. Very interested in 
changes to drought frequency and duration and the 
consequent impact on the river system. 

Workshop planned in July 2010 to 
validate output from adaptation 
identified, before open workshop 
with local/regional farmers. 

Dalby May 2009 Report and validate 
modelling output. 
Obtain ideas for future 
scenario analysis of 
adaptation option 
available to irrigators. 

Industry consultant Glenn Milne 
and 10 local irrigators.  

They enjoyed discussing the preliminary results from 
modelling work demonstrating climate variability in a 
group setting however a comment that invoked much 
agreement was "… climate change is not happening…."  

Workshop planned in July 2010 to 
validate output from adaptation 
identified, before open workshop 
with local/regional farmers. 

Toowoomba April 2010 Present project 
overview to small 
agribusinesses 
operators 

Agrochemical and agricultural 
inputs suppliers 

There was interest to know about expected changes, 
and there was a discussion about already observed 
changes in sowing times, in the south Burnett.  

Annual meeting to inform about 
project advances, there was 
particular interest to be updated on 
advances with the farm case 
studies. 

Toowoomba April 2010 Farm managers not 
only manage the 
seasons, re-framing / 
fitting the projected 
performance of the 
farm business within 
their medium to longer 
term investment 

Researchers in farming systems 
modelling, farming systems 
design, and climate adaptation, 
and extension officers. This was 
a webinar (WebEx ) that 
involved J Hanson (IRI, New 
York); F Dreccer (CSIRO); J 
Dixon (ACIAR); A Moore 

·  DCV is very important in Pacific sector, Australia 
·  DCV in El Niño-Southern Oscillation is an important 

part of DCV in the Pacific 
·  Recent evidence that decadal solar variability might 

be additional source of predictability (Meehl et al. 
2009) 

·  Decadal prediction systems have been and continue 
to be developed (e.g. UKMO, Germany) – but it is 

Dr Daniel Rodriguez will spend the 
first three weeks of June 2010 (1-
20th) at the International Research 
Institute for Climate and Societies 
discussing recent avances in DCV 
and working on their potential 
applications for adaptations to the 
near climate change time scales (5-



 

21 

horizons, aspirations, 
expectations, values 
(i.e. spanning between 
the next 5 to 15 years), 
remains paramount to 
modern farm business 
management. To bring 
up to speed the project 
team and collaborators 
with recent advances 
on the predictability of 
decadal climate 
variability (DCV) in 
Australia a webinar was 
set up with international 
leaders on the subject.  

(CSIRO); S Power (BOM) and 
15 other scientists and 
extension officers from DEEDI 

very tricky and such systems are very much in their 
infancy. 

·  A number of power point presentations are availble 
upon request to daniel.rodriguez@deedi.qld.gov.au 

10 years) which are of high 
importance to our stakeholders. 

Goondiwindi May-June 
2010 

Report and validate 
modelling outputs. 
Obtain ideas for future 
scenario analysis of 
adaptation option 
available to dryland 
growers. 

Industry consultant (M Castor 
and associated growers. 

Good feedback on the importance of soil water 
thresholds and the whole-farm effects of cropping 
intensity under differing climate regimes 

Workshops planned in July 2010 
presenting output from adaptation 
identified. 

Roma November  
2009 

Report and validation 
of modelling outputs. 
Obtain ideas for future 
scenario analysis of 
adaptation 

Case study farmer, local farmers  
and extension officers 

Interested in enterprise mix under different climate 
regimes and pricing structures. 

Individual case study contact and 
feedback session planned for 
August in association with Farming 
Systems Project 

St George November 
2009 

Asses interest in 
project and conduct 
interview to Describe 
and Explain their 
farming system. 

Hugh Mackey (farm manager) 
and Jamie Street (local 
consultant in St George) 

Interested in identifinbg optimal mix of dryland to 
irrigated crop options best adapted to for historical and 
expected climate change scenarios. 

Workshops are planned for Aug 
2010 to present outputs from the 
identified adaptation options.  
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