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Formation of the Spatial Structure of Irrigation Systems in
the Hokuriku District

Akira TABAYASHI

The irrigation systems have played a major role in defining not only organizations of rice
production but als¢ socio-economic structures of paddy regions in Japan, because rice cul-
tivation can not exist without efficient irrigation systems. Therefore, it is no wonder that in
Japan regional differences or characteristics of paddy regions have often been discussed in
terms of irrigation systems. The lack of appropriate approaches, however, discourage us
from finding the regional differences in irrigation systems easily and clearly. Regarding this
problem the present writer proposed an approach named “the spatial structure of irrigation
systems’ as follows:

In order to set up the spatial structure of irrigation systems in a region, first of all, spatial
units are defined based on functional territories of irrigation facilities, management areas of
irrigation cooperatives, and areas of traditional rights of water usage or a traditional way of
water use. These spatial units are picked out from individual farmers’ level to villages, and
municipalities’ level. In this way, we arrive at the highest order spatial unit, which is an area
irrigated by a dam diverting water from river to main or trunk canals. The spatial arrangement
of hierarchical organizations composed of various order spatial units in a river basin can be de-
fined here as the spatial structure of irrigation systems. *

Using this approach the writer examined regional differnces in irrigation systems to the
three alluvial fans in the Hokuriku district (the Kurobe alluvial fan, the Tedori alluvial fan,
and the Takada plain), and found the types of the spatial structure of irrigation systems
different on each alluvial fan. The spatial structure of the irrigation systems on the Kurobe
alluvial fan has a very unified structure, and that of the Takada plain has a separate struc-

* Tabayashi, A. (1981): Spatial Structure of Irrigation Systems in the Hokuriku District.
(Japanese with English abstract) Geographical Review of Japan, 54-6, 295~316.
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ture. The spatial structure of irrigation systems on the Tedori alluvial fan is characterized
by the intermediate position between the two. In addition it was suggested that the spatial
structure on a alluvial fan changes from a separate type to a unified one with the improve-
ment of irrigation facilities and organizations.

In order to promote a better understanding of relationships among the three different
spatial structures of irrigation systems and the background of the difference in the spatial
structures, this paper deals with the processes of formation of the spatial structures on the
three alluvial fans.

Around 1900 the highest order spatial unit was the third one with a strong unifying func-
tion, and several third order spatial units including lower spatial units such as the first,
the second and the sub-third ones were put side by side on each alluvial fan. The spatial
structures of irrigation systems on the three fans had a separate structure at that time.
Both on the Kurobe alluvial fan and the Tedori alluvial fan, the spatial structure of irriga-
tion systems changed as follows: some third order spatial units were unified into the fourth
order spatial units, and then the fifth order spatial units covering all the areas of the fans
were formed. The spatial structure changed from a separate one to a unified one. Various
construction works improving irrigation facilities brought this on the two fans. On the other
hand, the fourth order spatial unit is the highest one on the Takada plain, and a separate
structure is still found. A government-operated work on irrigation and drainage systems
has been more than 90 per cent completed on the Takada plain at_.present, and a unified
structure will soon be formed. Finally the spatial structures on the three alluvial fans will
be similar one another (Figure 12).

In the process of the formation of the structures of irrigation systems on the three allu-
vil fans from 1900’s, we found various types of the spatial structure. These were classified
into four types in terms of the changes in higher order spatial units such as the third, the
fourth and the fifth, because the higher spatial order units were very important in the
changes in the whole spatial structure on each alluvial fan. The four types are ‘“Separate
type (1)’ , “Partially unified type (II)” , “Dividedly unified type (III)” and “Unified type
(IVy?. 1I and III types are transitional ones from I to IV types (Figure 3). Judging from the
processes of the formation of the spatial structures, a series of types from I through II
and III to IV is considered to be a kind of evolution process of the spatial structures. As
a result, we found that the diffrent types of the spatial structure reflects the different
stages of the evolution of irrigation systems. At present the spatial structure of the irriga-
tion systems on the Kurobe alluvial fan belongs to Unified type (IV), and it is the most
developed type. The least developed type belonging to Partially unified type (II) exists on
the Takada plain. The spatial structure on the Tedori alluvial fan is characterized by the
Unified type (IV), but is less developed than that of the Kurobe alluvial fan because the
unifying function of the fifth order spatial unit is weak and the independence of the lower
order spatial units are stronger.

Generally speaking, the alluvial fans in the Hokuriku district are favored with various
conditions for irrigation. For a example, the existence of rivers with much volume of water,
much snow accumulation in the river basins and the typical topography of alluvial fans
are suitable to water supply, and farmers’ associations, administration, and hydroelectric
power companies would utilize water resources by the improvement of irrigation facilties.
The difference in the spatial structure of irrigation systems in the alluvial fans caused by
the differences in their conditions for irrigation. The Kurobe alluvial fan has the best con-
aitions, while the Takada plain has the worst ones among the three fans. In the long run,
however, construction works will compensate for the shortage of the conditions, and the
most developed type of the spatial structure will be formed on all the alluvial fans in
the Hokuriku district.



