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3. A Rationalized Method of Disposition of
Rain-gauges in Mountainous Region

By Akira HIGASHI
(Dept. Phys. Faculty of Science)

In spite of the nccessity of a rain gauge network of thick density in order to estimate
the total precipitation over the whole arca of a river basin by the method of weighing
(the “Thiessen Method”), many difficulties frequently render it impossible to arrange such
a dense network in mountainous regions. But, when the general topographic character of the
rainfall in the given arca is already known, the density may be considerably reduced.

Observations of seventeen stations in the mountainous arca of the Chibetsu river basin
(246 km®) carried out in the summer of 1948 give sufficient density for the exact estimation
by the Thiessen Method. The topographic character of rainfall in this area is statistically
analysed from these data, assuming the partial regression equation for the rainfall ¥ at a
stations as follows: A

Y=b.r1+bawo+ bixs
where 25, 22, and a3 represent latitude, longitude and altitude of the station respectively.
Three partial regression cocfficients &y, &y, and bs are to be caleulated from the data of all
stations.
- When the whole area is treated as one population, there remain &; and bs differing

significantly from 0. But, if the area is divided into two populations, namely northern

region and southern region, & is diminished and b3 remains only in the northern region.
This shows that the character of the summer rainfall in this area is as follows:

(1) In the northern region rainfall depends only upon the altitude.

(2) In the southern region rainfall is topographically uniform.

Considering this character, the disposition Of rain gauges 'is reduced from seventeen
stations to six.  The fotal precipitation calculated from the data of this disposftiun by
the Thiessen Method coincides fairly well with the exact estimation deseribed above.  The
degree of coincidence by this rationalized disposition is better than that by the disposition

of five stations designed by trial and error.




