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Estimation of Water Temperature by Heat
Balance Method in Paddy Field.

Jeong-Taek" Lee, Seong-Ho Yun,* Jung Nam Im* Shinich Takami**

Summary

To determine irrigated water temperature under the rice plant canopy, micrometeorological elemen

ts air temperature, relative humidity, water temperature, solar radiation, and the rice leaf area index the

rice plant canopywere measured. Water temperature under the canopy was also estimated from these data.

The results are as follows 3

1. Maximum and minimum temperatures of water in the paddy field were higher about 1-2°C than

those of air temperature.

2. Mean water temperature under the canopy became lower than mean air temperature when the leaf
area indices were greater than 4, because of decreased light penetration rates

3. Penetration amounts of net radiation under the canopy can be estimated by an exponential equation
4, Estimated water temperatures under the canopy by a combination method model was adaptable in

Suweon, a plain area, but its accuracy was lower in Jinbu, an alpine area.
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Fig. 1. Diurnal changes in solar radiation, net radiation

and reflection above rice plant canopy on 1July,
1984.
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Fig. 2. Relationship between total solar radiation and

net radiation above rice plant canopy
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Fig. 3. Relationships between atmospheric air temperature and ambient air and water temper-
atures of the crop canopy of rice plants under irrigation conditions in Suweon and Jinbu.
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Fig. 4.Changes in air(A) and water (B) tempera-
ture difference, light penstration rate
(LPR), and leaf area index(LAl) under the
rice plant canopy at Suweon and Jinbu.
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Fig. 5. Changes in solar radiation(RS), net radiation (Rn) above rice canopy, estimated net radiation

(Rne : 30cm above water surface,Rnw : water surface),and net radiation(Rno)at 30cm.
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Fig. 6-1. Changes in water temperature under the rice plant canopy. (Suweon. 1984)
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Fig. 6-2. Changes in water temperature under the rice plant canopy. (Jinbu. 1984)
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