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Abstract:

We compare predictions of a simple process-based crop model (Soltani and Sinclair 2012), a simple
statistical model (Schlenker and Roberts 2009), and a combination of both models to actual maize yields
on a large, representative sample of farmer-managed fields in the Corn Belt region of the United States.
After statistical post-model calibration, the process model (Simple Simulation Model, or SSM) predicts
actual outcomes slightly better than the statistical model, but the combined model performs significantly
better than either model. The SSM, statistical model and combined model all show similar relationships
with precipitation, while the SSM better accounts for temporal patterns of precipitation, vapor pressure
deficit and solar radiation. The statistical and combined models show a more negative impact associated
with extreme heat for which the process model does not account. Due to the extreme heat effect, predicted
impacts under uniform climate change scenarios are considerably more severe for the statistical and
combined models than for the process-based model.



