
Australian agriculture has a long history of exposure to extreme climate 
variability and resulting productivity loss.  In 1982-83 Australian agricultural 
productivity was reduced by approximately 10% as a result of one of the most 
severe examples of climate variability on record: overall climate related 
damage to the Australian economy was estimated at around A$3 billion 
(Lindesay 2004).  More recently, in 2006-07 climate driven reductions in 
agricultural productivity have been estimated at A$2.4 billion (about 6% of 
total agricultural productivity) (ABARE, 2008).  Future climate change 
scenarios predict greater exposure to climate extremes and hence increased 
risk to farm productivity and profitability, particularly if current farm 
management systems do not adapt to the changing climate (Howden et al., 
2007).  To date, adaptation research has concentrated on understanding the 
value and feasible development of broad scale adaptation options for 
agricultural production (Bradshaw et al., 2004; Easterling et al., 2007; Howden 
et al., 2007).  The success or failure of these broad-scale adaptation options 
will depend largely on regional climate and prevailing soil conditions, and will 
require regionally-specific evaluation processes to determine their efficacy.  In 
this presentation I outline the integration of expert farmer knowledge, climate 
change science and crop simulation software to deliver an effective method to 
evaluate regional adaptation options for farmers in rural New South Wales, 
eastern Australia. 
 
Experienced farmers with significant agronomic expertise have identified 
potential adaptation options for a range of field scale farm management 
practices currently employed in two key mixed cropping regions of New South 
Wales.  These adaptation options have been evaluated using the Agricultural 
Production Systems Simulator (APSIM) (Keating et al., 2003).  APSIM, 
parameterised to soils representative of the study regions, has been used to 
simulate the impacts of climate and to examine farmers’ ability to manage and 
adapt to: a) current climate variability; b) future climatic conditions with 
unchanged management practices; and c) future conditions with farmer-
defined adaptation options.  
 
Simulations of cropping systems in 2030 and 2050 under moderate and high 
climate change scenarios, modelled without adapting current management 
regimes, suggested reductions in productivity in response to warmer and drier 
conditions.  Applying the adaptation strategies developed using farmers’ 
expert agricultural knowledge showed that production decreases could be 
mitigated.  Accessing expert local knowledge through participatory 
engagement practices has helped develop useful adaptation options to 
optimise farming systems under climate variability and change. 
 
References: 
ABARE 2008.  Australian Crop Report no. 148.  Canberra, Australia, 23pp. 
Bradshaw, B., Dolan, H. and Smit, B. 2004.  Farm-level adaptation to climatic 

variability and change: crop diversification in the Canadian Prairies.  
Climatic Change 67, 119-141.  

Easterling, W. Aggarwal, P. Batima, P. Brander, K. Erda, L. Howden, M. 
Kirilenko, A. Morton, J. Soussana, J-F. Schmidhuber, J. Tubiello F. 2007.  
Climate Change 2007: Impacts, Adaptation and Vulnerability. (Eds. Parry 



ML, Canziani OF, Palutikof JP, van der Linden PJ, Hanson CE), 
Cambridge University Press, Cambridge, UK, pp273-313. 

Howden, SM, Soussana, J-F, Tubiello, FN, Chetri, N, Dunlop, M, and Meinke, 
H 2007.  Climate change and food security special feature: Adapting 
agriculture to climate change.  PNAS 104, 19691-19696. 

Keating, BA, Carberry, PS, Hammer, GL, Probert, ME, Robertson, MJ, 
Holzworth, D, Huth, NI, Hargreaves, JNG, Meinke, H, Hochman, Z, 
McLean, G, Verburg, K, Snow, V, Dimes, JP, Silburn, M, Wang, E, Brown, 
S, Bristow, KS, Asseng, S, Chapman, S, McCown, RL, Freebairn, DM, and 
Smith, CJ 2003.  An overview of APSIM, a model designed for farming 
systems simulation.  European Journal of Agronomy 18, 267-288. 

Lindesay, JA 2004. Climate and drought in the subtropics: the Australian 
example, in From Disaster Response to Risk Management: Australia's 
National Drought Policy, Botteril, L.C. and Wilhite, D.A. (eds), Springer, 
Dordrecht, pp. 15-36. 

 


