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Methods of calculating growing degree-day based on LR assumption
and daily extreme temperatures
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Abstract Growing degree-day (GDD) is an important indicator for assessing regional heat resources and timing phenol-
stage process,and correct GDD calculation is the basis of water and fertilizer management in agricultural production and
accurate simulation and prediction of crop growth and development in crop models. In this paper, two popular methods
of calculating GDD based on assumption of linear response of growth and development to temperature (LR assumption)
and daily extreme temperatures were reviewed, and a growing degree-hour (GDH) method of calculating growing
degree-days was introduced. Hourly temperature was estimated by diurnal temperature curve simulated by sine wave
based on extreme temperatures. Theoretical argument showed that daily average temperature method may result in an
over- or under-estimated GDD, and daily extreme temperatures method may result in an over-estimated GDD; Case
study showed the GDH method had the smallest error comparing with the true GDD in three methods. To calculate
accurately GDD,GDH method is recommended strongly when GDD is calculated by extreme temperatures based on LR
assumption.
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Fig. 1 Four hypothesis of response of rate of growth and development to temperature
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