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                                In farming, the outcome of critical decisions to enhance productivity and profitability and so ensure the viability of farming enterprises is often influenced by seasonal conditions and weather events over the growing season.  This paper reports on a project that uses cutting-edge advances in digital technologies and their application in learning environments to develop and evaluate a web-based virtual ‘discussion-support’ system for improved climate risk management in Australian sugar farming systems.  Customized scripted video clips (machinima) are created in the Second Life virtual world environment.  The videos use contextualized settings and lifelike avatar actors to model conversations about climate risk and key farm operational decisions relevant to the real-world lives and practices of sugarcane farmers.  The tools generate new cognitive schema for farmers to access and provide stimuli for discussions around how to incorporate an understanding of climate risk into operational decision-making.  They also have potential to provide cost-effective agricultural extension which simulates real world face-to-face extension services but is accessible anytime anywhere.
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Sweet Success: virtual world tools enhance real world decision making in the Australian sugar industry
 International Conference on e-Learning in the Workplace 2014 11th-13th June, 2014, Columbia University, New York
 Dr Kate Reardon-Smith
 Research Fellow (Climate Risk Management)
 Digital Futures-CRN (Collaborative Research Network)
 University of Southern Queensland, Toowoomba AUSTRALIA
  Presenter
 Presentation Notes
 Abstract:  In farming, critical decisions are made with the aim of enhancing productivity and profitability and so ensuring the viability of farming enterprises. However, the outcomes of these decisions are often influenced by seasonal conditions and weather events over the growing season. This paper reports on a project undertaken by the Australian Digital Futures Institute and the Australian Centre for Sustainable Catchments, both at the University of Southern Queensland, which utilises cutting-edge developments in digital technologies and their application in learning environments to develop, deploy and evaluate a web-based ‘virtual’ discussion-support system which integrates climate information with practical farming operations in Australian sugar farming systems. Customized video clips (machinima) are created in the Second Life virtual world environment to inform sugarcane farmers’ decisions around sustainable farming practices under climatic variability. The videos use lifelike avatar actors and real-world scripted scenarios relevant to the lives and practices of sugarcane farmers to stimulate discussion amongst farmers around how to incorporate an understanding of climate risk into their decision-making.  The project will also develop an on-line environment in which interactive ‘virtual’ field days and workshops can be held, enabling farmers, extension staff and scientists to meet and discuss topics in virtual space. This innovative approach is expected to provide more equitable access to agricultural extension as well as improved learning and decision-making opportunities; farmers will be able to access expertise and participate in virtual group discussions regardless of where they live, easing the burden of cost and time often associated with real-world meetings. This initiative has potential to enable farmers to access experts and even organise their own meetings, thus enhancing rapid and effective needs-based knowledge exchange.
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 Helen Farley2, Neil Cliffe1,2, Shahbaz Mushtaq1, Roger Stone1, Joanne Doyle2, Neil Martin2, Jenny Ostini2, Tek Maraseni1, Torben Marcussen1, Adam Loch3, Janette Lindesay4
 1. International Centre for Applied Climate Sciences (ICACS), University of Southern Queensland (USQ), Toowoomba QLD Australia
 2. Australian Digital Futures Institute (ADFI), University of Southern Queensland (USQ), Toowoomba QLD Australia
 3. School of Commerce, University of South Australia (UniSA), Adelaide SA Australia
 4. Fenner School of Environment and Society, Australian National University (ANU), Canberra ACT Australia
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Digital Futures-Collaborative Research Network (DF-CRN) Project 3 • Investigating the impact of a web-based, ‘discussion-support’,
 agricultural-climate information system on Australian farmers’ operational decision making
 ─ To explore opportunities to develop digital tools for cost-effective delivery of timely, targeted, contextualised agri-climate information and knowledge services
 ─ To develop a virtual discussion-support system that integrates climate information with farm management decision-making
 ─ To assess the effectiveness of the virtual discussion-support system in building capacity for improved decision-making and effective climate change response in a target group of farmers
  Presenter
 Presentation Notes
 The project, which has been underway since late 2012, is designed to develop and evaluate a prototype discussion support system, using digital technologies, for the Australian sugarcane industry located in coastal Queensland and north-eastern New South Wales - a region exposed to high levels of climate variability, with often significant consequences for yield and profitability.
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1. Australian climate & climate risk
 • Highest level of year-to-year rainfall variability globally
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Source: Australia Bureau of Meteorology, December 2006 http://www.bom.gov.au/climate/drought/archive/20061204.shtml
 Millennium Drought, 1995-2012
 Serious deficiency - rainfalls in the lowest 10% of historical totals, but not in the lowest 5% Severe deficiency - rainfalls in the lowest 5% of historical totals Lowest on record - lowest since at least 1900 when the data analysed begin
 http://content.time.com/time/photogallery/0,29307,1808509_1714404,00.html
 http://content.time.com/time/photogallery/0,29307,1808509_1714413,00.html
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Floods, January 2011
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TC Yasi, Feb 2011 Category 4-5
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Floods, January 2013
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Source: Australia Bureau of Meteorology, June 2014 http://www.bom.gov.au/climate/drought/
 2014
  Presenter
 Presentation Notes
 Serious deficiency - rainfalls in the lowest 10% of historical totals, but not in the lowest 5%�Severe deficiency - rainfalls in the lowest 5% of historical totals�Lowest on record - lowest since at least 1900 when the data analysed begin
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Historical rainfall trends .. • Rainfall in eastern Queensland has declined (due to reduction
 in duration and frequency of events), but rainfall intensity has increased (Crimp).
 C CCCCCCCCC Rainfall duration Rainfall intensity

Page 11
                        

Source: Webster et al. (Science, 2005)
 Intensity of hurricanes according to the Saffir-Simpson scale (categories 1 to 5):
 100% increase in Category 4 and 5 systems since 1970.
 Wind speeds > 130 mph/209 kph
  Presenter
 Presentation Notes
 ‘Based on a range of models, it is likely that future tropical cyclones will become more intense, with larger peak wind speeds and more heavy precipitation associated with ongoing increases in tropical SSTs’  Observed data suggest an overall decrease in total number of TC events >Cat3 making landfall along the Queensland coast since 1870.  Observed data globally and regionally since 1970 suggest no change in total number of TCs, but a 100% increase in Cat 4 and Cat 5 systems during that period. Model projections for tropical cyclones in NE Australia/SW Pacific suggest a decrease in numbers of lower category events but potential for an increase in the most extreme events (Cat 4 or 5).  Model projections for intensity changes for TC activity suggest a shift in return periods of 1/100 year events to 1/20 years.
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Predictions for future climate in Qld
  Presenter
 Presentation Notes
 Australia, especially NE Queensland, already has the highest levels of year-to-year rainfall variability in the world.  Climate change models (coupled ocean-atmosphere-land surface models) can provide useful projections, especially if care is take to select more suitable models. General temperature projections suggest an average shift of ~1.0C by 2030 (medium emission scenario) up to 2.9C by 2070 (high emission scenario). General rainfall projections suggest an increase in summer precipitation (summer defined as Jan to March) but general decrease in other seasons.
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2. Decision-making under uncertainty
 • Increasing demands on science to provide information for complex decision making to manage climate and related risk
 • How can science best support complex decision making? ─ Good scientific knowledge
 ─ Community/stakeholder involvement
 ─ Adaptive management
 ─ Models that enable scenario testing
 ─ Evidence-based policy making and investment strategies
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Source: www.bom.gov.au/
 The main cause?
 Conditions in the Tropical Pacific Ocean
  Presenter
 Presentation Notes
 The Southern Oscillation Index (SOI) is a standardized index based on the observed sea level pressure differences between Tahiti and Darwin, Australia. The SOI is one measure of the large-scale fluctuations in air pressure occurring between the western and eastern tropical Pacific (i.e., the state of the Southern Oscillation) during El Niño and La Niña episodes. The Southern Oscillation Index (SOI) is calculated from the monthly or seasonal fluctuations in the air pressure difference between Tahiti and Darwin. A strongly and consistently positive SOI pattern (e.g. consistently above about +6 over a two month period) is related to a high probability of above the long-term average (median) rainfall for many areas of Australia, especially areas of eastern Australia (including northern Tasmania) - La Niña. Conversely, a 'deep' and consistently negative SOI pattern (less than about minus 6 over a two month period, with little change over that period) is related to a high probability of below median rainfall for many areas of Australia at certain times of the year - El Niño.
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Excessively warm Coral Sea during La Nina development of 2010/11
 Mean SSTAs from Sept 2010 to Dec 31 2010 were highest on record for that 4 month period.
 Coral Sea SST
 El Nino Southern Oscillation
 Madden Julien Oscillation
 Subtropical ridge
 Circumpolar system
 Climate change
  Presenter
 Presentation Notes
 Climate change … increased energy but also uncertainty … complex linked systems with feedbacks; where feedbacks are negative stabilising; where positive tend towards chaotic
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Sources of climate variability Climate phenomena Frequency/Time scale
 Weather patterns Day/week
 Madden-Julian Oscillation Month/s
 SOI phases based on El Nino-Southern Oscillation (ENSO) Seasonal to interannual
 Quasi-biennial Oscillation (QBO) 1-2 years
 Antarctic Circumpolar Wave Interannual (3-5 years)
 Latitude of Subtropical Ridge 10.6 years
 Interdecadal Pacific Oscillation (IPO) 13+ years
 Decadal Pacific Oscillation (DPO) 13-18 years
 Multidecadal rainfall variability 18-39 years
 Interhemispheric thermal contrast (secular climate signal) 50 years
 Climate change
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Climate information for agricultural systems • Using seasonal climate forecasts (statistical and dynamic
 coupled ocean/atmosphere models) to support adaptation
 • Link to agricultural systems
 - real time, downscaled regionally-targeted climate information (increasing skill)
 - relevant climate variables (e.g. temperature extremes)
 - analysis of potential impacts of climate change and possible solutions for effectively adapting practices to a changing environment
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Time frames for agricultural management decisions
 Decision Type (eg. only)Logistics (eg. scheduling of planting / harvest operations)Tactical crop management (eg. fertiliser / pesticide use)Crop type (eg. wheat or chickpeas)Crop sequence (eg. long or short fallows)Crop rotations (eg. winter or summer crops)Crop industry (eg. grain or cotton, phase farming)Agricultural industry (eg. crops or pastures)Landuse (eg. agriculture or natural systems)Landuse and adaptation of current systems
 Decision Type (eg. only)Logistics (eg. scheduling of planting / harvest operations)Tactical crop management (eg. fertiliser / pesticide use)Crop type (eg. wheat or chickpeas)Crop sequence (eg. long or short fallows)Crop rotations (eg. winter or summer crops)Crop industry (eg. grain or cotton, phase farming)Agricultural industry (eg. crops or pastures)Landuse (eg. agriculture or natural systems)Landuse and adaptation of current systems
 Frequency (years)Intraseasonal (> 0.2)Intraseasonal (0.2 – 0.5) Seasonal (0.5 – 1.0)Interannual (0.5 – 2.0)Annual / biennial (1 – 2) Decadal (~ 10)Interdecadal (10 – 20)Multidecadal (20 +)Climate change
 Frequency (years)Intraseasonal (> 0.2)Intraseasonal (0.2 – 0.5) Seasonal (0.5 – 1.0)Interannual (0.5 – 2.0)Annual / biennial (1 – 2) Decadal (~ 10)Interdecadal (10 – 20)Multidecadal (20 +)Climate change
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http://ticker.mesonet.org/archive/20120420/ECMWF_plumes.gif
 http://www.LongPaddock.qld.gov.au
 http://www.LongPaddock.qld.gov.au
 Seasonal forecast modelling
  Presenter
 Presentation Notes
 Increasingly sophisticated seasonal forecasting models and capability
 

Page 20
                        

Coupled ocean-atmosphere model (ECMWF, 2012)
 Seasonal climate forecasting
 http://www.usq.edu.au/acsc
  Presenter
 Presentation Notes
 Forecast rainfall probability values for Queensland - probability of exceeding the respective long-term median values overall for the total period June to August 2014. Regions shaded blue have high probability values of exceeding median rainfall while those regions shaded yellow have lower probability values. Note that these values are relative to ‘normal’ rainfall at this time of year.
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Farming systems science
 • crop and pasture agronomy
 • grazing management
 • soil nutrient and water cycles
 • precision agriculture
 • Crop simulation modelling systems
 • resource economics
 Decision Support Systems e.g. Yield Prophet (R)

Page 22
                        

Decision Support Systems (DSS)
 • Aimed at supporting farming decisions to optimise yield and profitability
 • However, slow/limited uptake of DSS by farmers (Lynch et al. 2000, Nguyen et al. 2006, Hochman et al. 2009)
 • Issues identified include: fear of using computers time constraints poor marketing complexity
 lack of local relevance lack of end-user involvement mismatched objectives
 between developers & users (Nguyen et al. 2006)
 Problems associated with implementation of DSS arise largely from concentrating too much on technologies and not enough
 on the users
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Better support for on-farm decision-making
 Farming systems science Seasonal forecast
 modelling
 Understanding decision-making and adoption behaviour
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• Farming involves tradeoffs between risks and gains resulting from management decisions in the face of future uncertainty
 • Most problems in agriculture have a large solution space
 • Farmers’ main problem is knowing what the future will be, not how to respond to it (Stone, P. & Hochman 2004)
 • So need to:
 ─ focus on human rather than technical elements of decision-making
 ─ provide information to inform/complement existing decision-making processes
 Decision-making in agriculture
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• Sustained value in delivering usable decision-related information to farmers (Stone, P. & Hochman 2004)
 • broader perspective on vulnerability and adaptation (Roncoli 2006)
 • scenario (storyline) modelling framework for communication and learning (e.g. van Vliet et al. 2010)
 • DSS as a ‘Trojan horse’ – a focal point/forum for discussion between farmers and scientists (Stone, P. & Hochman 2004)
 Development
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Real World Virtual World
 Machinima
 Avatars
 Courtesy: Neil Cliffe
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(1) Establish scenario groups
 (2) Goals and outline proposed
 (3) Key variables identified
 (4) Narrative storyline
 drafted/revised
 (5) Scenario created/revised
 (6) Scenario evaluated
 (8) General review and final revision of
 scenario
 (9) Publication and distribution of
 scenario
 (7) Repeat steps 4 - 6
 (After van Vliet et al. 2010)
 Storyline & simulation approach
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3. Discussion support tools
 After McKeown, 2010 (unpublished)
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Second Life
 • A virtual world • User-created content and virtual marketplace • Avatars can be customised and manipulated • Machinima (animated video clips) can be created
 ─ scripted conversations ─ recorded soundtracks ─ folio (background sounds) ─ storyboarding ─ screen capture software (e.g. FRAPS)
  Presenter
 Presentation Notes
 Second Life is a sophisticated online 3D virtual world which provides a popular medium for creating movies (machinima) using gaming software. It is a place where anything that can be imagined can be created.  However, it differs from massively multiplayer online roleplaying games because it has no requirement for gameplay and the content is created by users rather than by the owners of the game. Second Life avatars (characters or ‘actors’) and settings can be readily contextualised by creating custom content or reusing items made by other users. Users retain copyright for any content they create and the Second Life internal currency, the Linden dollar (L$), can be used to purchase items from other users. The Second Life marketplace is a place where users can by products created by other users. Anything from gothic castles, industrial sheds or even whole towns. For just a few hundred Lindens – the equivalent to about $2.50, you can buy a whole French village. With the emergence of Second Life, there was unprecedented opportunity to make machinima because it became so easy to manipulate the virtual sets and customise the avatars to any role.  Once the scenes are created, they can be captured with screen capture software such as FRAPS. Sound also can be recorded. Second Life uses voice-over IP just like Skype, so machinima makers are able to capture the soundtrack as well as the visual footage just like with live film making or a soundtrack can be added afterwards. When avatars are spoken through, their lips move which is also a bonus for Second Life machinima makers. Type Second Life into a YouTube or Vimeo search box and you’ll reveal hundreds of machinima made by users.  Machinima is a low cost alternative to using real filming techniques. Film crews are not needed. There are no expensive trips to exotic locations. Actors don’t need to be made. And elaborate sets are easy to create.
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Project objectives
 Discussion
 Targeted climate
 information
 Farming systems science
 Virtual scenarios
 OUTCOMES
 IMPACT Improved climate
 knowledge Improved decision-making
 Improved climate risk
 management
 Social Economic
 Environmental
  Presenter
 Presentation Notes
 Project objectives To improve climate knowledge by employing emerging tools for cost-effective delivery of timely, targeted, contextualised climate information and knowledge services  To develop a virtual discussion-support system that integrates climate information with farm management decision-making To assess the effectiveness of the virtual discussion-support systems in building capacity for improved decision-making and effective climate change response
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Iterative design-based research approach
 after Reeves, 2006
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Prototype machinima – Indian cotton farmers, 2010
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Feedback on Indian machinima
 • science content (climate forecasts and implications for farming) was very useful
 • more realistic depiction of the local farmers (e.g. age, clothing) and village (e.g. bicycles, chickens, numbers of people) needed to convey a realistic ‘real-world’ setting
 • greater attention to detail in the production of the videos is vital if this discussion-support approach is to be acceptable to farmers and viable in the longer-term
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Sweet success, 2013
  Presenter
 Presentation Notes
 Created for key decision points in Australia sugar cane farming systems
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Contextualized settings - Queensland sugar cane farm and landscape
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Customized avatars
 - Australian sugar cane farmers
  Presenter
 Presentation Notes
 Getting the right look for the farmers was important. They typically wear King Gee work wear, a battered hat and boots. If the farmers can’t relate to the avatars that are supposed to represent them, they are unlikely to buy the premise of the machinima.
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Pilot ‘Sweet Success’ machinima
 • Harvesting (v1) – pilot evaluation conducted
 17 semi-structured Interviews to
 evaluate prototype machinima
 2013
 • Machinima: a useful tool to support discussions around climate risk
 • Audio: scripts appropriately targeted to discussion topics
 • Visual: avatar ‘look’ was extremely important
 • Technical challenge: seamless link between climate forecasts and discussions
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Pilot machinima responses
 Courtesy: Neil Cliffe
 Quotes: Farmers, Extension Officers &
 Industry Organisation
 Characters: very accurate; good cross
 section; too clean, shiny and young
 Setting: looked like a cane farm; standard shed meeting;
 appropriate for audience
 Appeal in conveying messages: good for prompting and helping discussion; good medium to get message across; useful
 for other topics; very innovative
 Key messages: planning; too basic;
 discussion of decisions; seasonal forecasting
 and probabilities
 First impressions: typical farmer conversation; realistic scenario; choppy graphics; well put
 together; starts people thinking about risk; prefer real actors
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• Four machinima now developed:
 ─ Harvesting (v2)
 ─ Fertilization
 ─ Irrigation
 ─ Planning
 Sweet Success scenarios, 2014
  Presenter
 Presentation Notes
 Discussions occur in a range of contexts, both within groups of farmers, between farmers and advisors and within farming families.
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Evaluation
 1. Workshops (4), group discussions and 20-24 semi-structured interviews (pre and post workshop; qualitative analysis)
 2. Online surveys – 300-400 canegrowers
 ─ Responses to machinima
 ─ Farming background
 ─ Approach to risk
 ─ Decision-making style
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Sweet Success - evaluation
 • Potential for machinima to provide a relevant engaging technology rich learning environment?
 • Readily adapted for different farming systems and locations by using culturally appropriate clothing, language and settings?
 • Able to be disseminated widely and cost-effectively?
 • Effectiveness as a discussion support and capacity building tool?
 • Contribution to sustainable land management?
  Presenter
 Presentation Notes
 Once created, machinima can be readily adapted for different farming systems and locations by using culturally appropriate clothing, language and settings. As such, this platform has significant potential to provide relevant engaging technology rich learning environments which can be readily adapted to different situations and disseminated both widely and cost-effectively.
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Future challenges
 • Availability of suitable technology to enable this system to be easily/effectively extended into developing countries
 • Ensuring the relevance of the system to diverse cultures, traditions, farming systems.
 • Whether the Australian farming communities and/or broader international communities will accept this system
 • Whether such discussion support systems influence decision-making and make measurable changes in terms of on-ground outcomes
 • How best to roll this out in the real world
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