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Estimation Model of the Change in Dairy Leaf Surface
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This study was conducted to develop a model to estimate crop leaf surface temperature. The results were as
following; A definition for the daily time based on elapsed time from the midnight (00:00) as "E&E time, with
the unit of Kmin. was suggested. The model to estimate the scaled temperature (T*e) of crop leaf surface
temperature by scale factor (T*) according to the "E&E time : Kmin. (X) was developed as eq. D T*e = 0.5
- sin (X + 780) + 0.5 @ T* = (Tx - Tn) / (Tm - Tn), Tx : Daily leaf temperature, Tm : Daily maximum leaf
temperature, Tn : Daily minimum leaf temperature. Relative sensitivity of the measured temperature

compared to the estimated temperature of red pepper, soybean and persimmon was 1.078, 1.033 and 0.973,
respectively.
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Introduction
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Fig. 1. Changes in the measured and estimated leaf surface temperature according to the E&E time.
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Table 1. Deviation between the measured temperature and estimated temperature.

Measured Temperature ('C) <A>

Estimated

Deviation (JA-B|) ()

E&E time o
(Kmin,) Red Soy Persi- Temperature (C) Red Soy Persi- Mean
pepper bean mmon <B> pepper bean mmon

0 21.0 20.5 20.5 20.89 0.106 0.394 0.394 0.298
75 20.5 20.0 20.0 20.00 0.497 0.003 0.003 0.168
190 20.0 19.5 19.5 19.01 0.991 0.491 0.491 0.658
300 19.0 19.0 18.0 18.67 0.330 0.330 0.670 0.443
370 19.5 19.0 18.5 18.81 0.691 0.191 0.309 0.397
495 20.5 19.5 20.0 19.69 0.808 0.192 0.308 0.436
700 23.0 22.0 23.0 22.19 0.809 0.191 0.809 0.603
795 23.0 22.0 23.0 23.34 0.337 1.337 0.337 0.670
840 24.0 23.5 25.0 23.79 0.209 0.291 1.209 0.570
880 24.0 23.0 25.0 24.13 0.127 1.127 0.873 0.709
925 24.0 24.0 24.0 24.42 0.416 0.416 0.416 0.416
970 24.5 24.0 25.0 24.60 0.099 0.599 0.401 0.366
1020 25.0 24.0 25.0 24.67 0.330 0.670 0.330 0.443
1090 24.5 24.0 25.0 24.53 0.031 0.531 0.469 0.344
1140 24.0 23.5 24.5 24.27 0.268 0.768 0.232 0.423
1195 23.0 23.0 24.0 23.84 0.837 0.837 0.163 0.612
1300 22.0 22.0 22.0 22.70 0.696 0.696 0.696 0.696
1385 22.0 21.0 21.5 21.60 0.396 0.604 0.104 0.368
1440 21.0 20.5 20.5 20.89 0.107 0.393 0.393 0.298
Average 22.34 21.79 22.32 22.21 0.425 0.530 0.453 0.469
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Fig. 2. Relationship between the measured and estimated leaf
surface temperature.
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Fig. 3. Relationship between the measured and estimated
scale factor for the leaf surface temperature.
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