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Damage to Agricultural Fields and to Irrigation and Drainage Facilities

By R. Kaneko, H. Negishi, 8. Nakagawa, N. Tajino,
N. Mishina, M, Sato, 8. Yamashita and N, Ohhira

Agricultural Engineering Research Siation, Minisiry of Agriculture and Forestry, Hiralsuka

Abstract

Niigata Earthquake did damage to agricultural fields and facilities in the Niigata, Yamagata and other
adjoining prefectures, where the seismic intensity exceeded Scale IV, The total amount necessary for
restoration of the damage is estimated at as much as ten billion ven.

Damage to the fields involves crackings, horizontal and vertical movements, and sand blows with spouting
water. As a whole, the damage is seen in rather limited areas; almost all of the damaged fields are
either on the land which were formed within the past three hundred years artificially or naturally on the
old river beds, or on lowland near to sand dunes. Practically no damage is observed beth on dunes and
on the alluvial land which had been formed more than three hundred years ago. On the natural soft
deposits of silt and peat, which were formed within the past three hundred years, no ground rupture is
shown, though sometimes a slight overall seftlement is seen. The above observations seem to suggest
that the damage caused by the earthquake may be more closely related to the history of the ground
formation than to the strength indexes of the ground such as N-values.

Since agricultural facilities as canal, pumping plant and road are founded on the ground, they will
necessarily be damaged if the ground is ruptured by shocks unless they have very strong and deep
ground work., The damaged facilities are found in the same areas where the fields are heavily damaged.
As for the damage to irrigation and drainage facilities, however, one should consider their functional
failure as well as their structural damage. 1f an irregular settlement takes place along a canal, its slope
i§ varied or even reversed, and it loses ifs original ability even though there is no damage in its
structure. A pumping plant will suffer from increased runoff and additional water head due to the
settement in its drainage area, Another type of damage is found in paddyfields; that is, an extreme in-
crease in consumption of irrigation water due to failure of an impervious pan of a paddy. Existing
facilities become almost useless to meet the increased requirement of water.

Restoration of functionally failed facilities often comes to be tremendously expensive, as it usually
involves a large-scale construction operation. Estimated expenditure mentioned at the beginning is for

restoring the damaged fields and facilities both functionally and structurally.
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