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There is increasing worldwide concern over the social, environmental and economic destructive potential 

of extreme climatic events and cumulative environmental impacts (e.g., climate variability and invasive pests). 

Extreme events associated with climate variability disrupt water, energy and food production, supply and 

availability. Climate extremes are already having a major impact on inter-annual crop production worldwide. 

Unanticipated extreme events can be large enough in some countries to offset a significant portion of the 

increases in average yields that arose from technology, carbon dioxide fertilization, and other factors. Reliable 

crop forecasts have the potential to address this challenge by aiding decision-makers in identifying potential risks 

and benefits, with sufficient lead-time. This provides relevant information and additional time within the growing 

season to adapt, adjust and improve their crop production plans. This is especially needed during times where 

crop production is uncertain, and/or across regions where production is highly variable.  

I will present a novel probabilistic-based forecasting method for generating agricultural crop yield 

forecasts at the seasonal and regional-scale that integrates agro-climate variables and remotely-sensed data. The 

method devises a multivariate statistical model to compute bias and uncertainty in forecasted yield and uses 

robust variable-selection to select the best predictors within spatial sub-regions. Markov-Chain Monte Carlo 

(MCMC) simulation and random forest-tree machine learning techniques are then integrated to generate 

sequential forecasts. I will discuss cross-validation results obtained by hindcasting/backcasting against available 

historical data and independent field-survey data for spring wheat.  This model will be used, in the near future, to 

produce national ‘crop outlooks’ for all major crops, as part of a new operational forecasting system/decision-

support tool called the Integrated Canadian Crop Yield Forecaster (ICCYF).  

I will also include in my talk a brief discussion of some exciting areas for further research work in crop 

yield forecasting, and collaboration underway with Dr. David Atkinson and Weixun Lu (PhD student/AAFC 

Research Affiliate) (Geography). Potential areas of future research include: 1) improving the robustness of crop 

yield forecasts under extreme climate conditions (e.g., drought monitoring and flood forecasting) within the 

growing season, including inter-annual and longer-term climate forcing scenarios, 2) forecasting at a finer, 

ecologically-relevant spatial resolution, and 3) evaluating the use of several additional remote-sensing data, such 

as: NASA’s global/regional CERES solar radiation data, and passive/active microwave L-band Synthetic Aperture 

Radar (SAR) data from the soon to be launched, Soil Moisture Active Passive (SMAP) sensor, developed in 

partnership with NASA and the U.S. Department of Agriculture (USDA).  

I am available on the Tuesday before this lecture for anyone interested in meeting with me to learn more.  

Contact me at nathaniel.newlands@agr.gc.ca.  
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