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Fine scale mapping of daily temperatures in croplands by developing accumulated
heat transfer model

Kimura, Kensuke
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Minimum temperature in complex terrains varies at fine spatial scales owing
to cold air drainage, leading to large spatial variability of phenological events and frost risk of
plants. Here, we improve a conventional model using flow accumulation. First, a new algorithm of the

flow accumulation was proposed by reconsidering effective areas of cold air drainage. Second,
radiative cooling scale representing temperature inversion strength was combined with the model, to
facilitate minimum temperature estimation at a given date and site. The proposed model successfully
estimated spatiotemporal variability of daily minimum temperature in a complex agricultural area,
relative to the estimation using spatial interpolation alone: the average residuals between
estimated and measured temperatures in valley areas were improved from 1.9 ° C to 0.1 ° C.Our
approach could contribute to spatiotemporal analysis of temperature variations and concomitant
changes in phenological events and frost risk.
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Spatiotemporal distribution of the potential risk of frost damage in tea fields from 1981-2020: 2021
A modeling approach considering phenology and meteorology
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