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Soil Physics in Climatological Model of Plant Productivity

——A Climatological Estimation of Soil Water Content——
Hiroshi SEINO

National Institute of Agro-Environmental Sciences
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Fig.1. A graphic model of climatic condition, vegetation type and net primary producﬁvity5).
Curves a and b respectively show the upper and lower limits of yearly total of
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net radiation in each climatic zone.
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Summary

The moisture content of soil is an important factor in determining the productivity of plants. Many of the
climatological models used in estimating plant yields are expressed in terms of a humidity index calculated
from weather data, such as precipitation, air temperature and humidity, and solar radiation. The “Chikugo”
model developed by the authors is presented as an example of the above. While this kind of model works
well for large space and time scales, in order to accurately monitor soil moisture and estimate plant yields for
smaller space and time scales, direct evaluation of soil moisture content is necessary. With that in mind, we
will present a simple model to estimate soil moisture content on a daily basis from weather data. The model

is based on a simple water balance in flat layered soil and is written as:

AW=R-E,—S§,,
where AW is the change in soil moisture content, R is precipitation, E, is evapotranspiration, and S, is
surplus water. The terms E, and S, are estimated from weather data on the basis of the moisture

characteristics of the soil. When the values derived from the model were compared with actual soil moisture

measurements, a very good correlation was obtained.
(Soil Phys. Cond. Plant Growth, Jpn.,61, 11—18, 1990)





