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Characteristics of Natural Environmental Elements
in Arid Land Areas

—— Analysis of Some Meteorological Elements

Tahei Yamamoro® and Yoshihiro Yamamura™*

Summary

In general, arid land areas are defined as the areas in which the potential evapo-
transpiration is more than precipitation. Studies on agricultural problems of arid
land areas are always necessary to analyze and understand natural environmental
elements in these areas. In order to make clear the meteorological characteristics
of arid land areas, this paper analyzed meteorological elements; solar radiation,
air temperature, soil temperature and precipitation in arid and humid land areas.

In discussing these elements, the authors noticed that the flux of solar radiation
at the outer limit of the atmosphere is equal on all geographical points on the same
latitude of the earth. As a result, two areas were selected. The first was
Shavour and Haft Tappeh of Khuzestan in Iran as an arid land area and the second
was Kochi, Fukuoka and Miyazaki in Japan as a humid land area.

The results are as follows.

1. The maximum amount of daily solar radiation in each month are almost the
same in Haft Tappeh and Kochi. However, the monthly mean amount of daily solar
radiation are different from each other, depending upon precipitation distribution.

2. Two peaks appeared on the curves of frequent distribution of daily air
temperature and of soil temperatures in Shavour. These two peaks are considered
to be one of the temperature characteristics of arid land areas.

3. Since annual ranges of soil temperature at the depth of 100cm were smaller
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* Division of Arid Land Agricultural Information and Analysis

** Fuculty of Agriculture, Miyazaki University
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It is estimated that this depth

shows comfortable temperature environment throughout the year,

than those of air temperature in Kochi and Shavour.
regardless of
weather it be an arid or humid land area.

4. In the case of Shavour, it is clear that the air temperature tends to increase
faster than the increases of soil surface temperature in the summer season and
tends to decrease slower than the decreases of soil surface temperature in the
winter season.

5. The inversion of the soil temperature profile appeared at a depth of 10-20cm
in Shavour. It is suggested that the inversion is dependent upon the factors of

soil moisture profile, soil texture and vegetation.
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Table 1 Location of each observation field and specifications of meteorological data used

in this paper

Observation field Solar radiation

Air temperature

Soil temperature Precipitation

(Location) daily amount
Kochi 1960-1971 1960-1979 (Meas- 1960-1980
(33°33’N, 133°32’E) ured at 0900)*
Miyazaki 1941-1960 (Meas-
(31°55’N, 131°25’E) ured at 0900)
Fukuoka 1926-1960 (Meas-
(33°35’N, 130°25’E) ured at 0900)
Haft Tappeh 1960-1971

(32°04°N, 48° 27’E)
Shavour
(31°49°N, 48° 27’E)

Mar., 1976-Sept., 1978
(Measured at 0630, 1230, 1830)

* The data were measured in Kochi University.
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Monthly variation of solar rediation in

Shavour and Kochi.
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Fig.2

Variation of precipitation over a period
of ten days in month in Shavour and Kochi,

1977.
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Fig.3 Monthly variations of maximum tempera-
ture (Tx) and minimum air temperature

(Tn) in Shavour and Kochi, 1976-1978.
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maximum air temperature in Shavour,

1977.
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Fig.8 Curves of frequency distribution of soil
temperature measured at 0900 in Kochi,

1977.
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Fig.10 Variation of soil temperature profiles over a period of first ten days in each

month in Shavour and Kochi, 1977.
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