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Studies on the Prevention of Flood Damage in Lowland Regions

on the Northern Coast of the Ariake Sea (Final Report)
Abstract

The present studies are aiming at obtaining the data effective in prevention
and attenuation of the flood damage which recently has become remarkably
irequent in coastal lowland regions of Japan, especially of the damage from
inland flood. For these purposes a lowland region, the totzl arez being about
400 km?', on the northern coast of the Ariake Sea, Northern Kyushu, where the
difference between the {ide rises and falls is large, was selected as the model
area of the study, and it was tried to make clear the relationship between the
natural conditions of the area and the occurrence of inland flood damage and to
examine whatever countermeasures would be necessary. The study was con-
ducted as the coordinative study by couperations of the government offices and
other organizations, and such studies have been continued for three vers, be-
ginning from 1964. An interim report was already published two yvears ago,
and the present publication is the final report of the studies.

The government offices and other organizations concerned are as follows:

Geographical Survey Institute, Ministry of Construction, located in Tokyo,
carried out studies on the topography and ground of the area, conducted precise
investigations into the elevation of ground surface and the microgeographic
features, prepared charts of flood damage classified by topography, and made
considerations on the relation of topography to flood damage. Geological
Survey of Japan, Ministry of International Trade and Industry, lecated in Tokyq,
made geological studies by executing borings of deep layers (230 m) and medium
layers, elucidated the layers of alluvium and diluvium, and made inquiry into
the causes of ground settlement etc. Meteorological Research Institute, Minis -
try of Transpertation, located in Tokyo, made researches in meteorology,
especially on the rainfall characteristics, made observations and statistical
analyses of heavy rainfalls in the above-mentioned area, and consideration was
made on the relation between rainfall characteristics and flood damage. Kyushu

Agricultural Administrative Bureau, Ministry of Agriculture and Forestry,
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located in Kumamoto, conducted investigations into the actual state of ground
settlement and into the countermeasures, and clarified the problematic points
from the viewpoint of countermeasures to be taken. Saga Branch, Agricultural
Engineering Research Station, Ministry of Agriculture and Forestry, located in
Saga, established its test region in a creek zone, and by actual surveys of rain-
water efflux and flood at the time of flood damage the branch made clear the
hydrological characteristics of the creek zone. National Research Center for
Disaster Prevention, Science and Technology Agency, carried out several ex-
periments by using models, at the same time cooperating with Agricultural
Engineering Research Station in the actual survey, and made consideration on
the countermeasures for inland water drainage. A juridical foundation named
"The Research Institute for Natural Resources', Tokyo, examined, from the
standpoint of geography, the change and the present status of the nature and
artificial conditions of the investigated area, and studied into the correlation of
these with the change in flood damage of the area. Purther, National Research
Center for Disaster Prevention collected the reports of research results and
made a general survey of atl the papers from the coordinative viewpoints.

Main results obtained are as follows:

1} This area is a delta zone formed by {loods of the rivers flowing out of
the mountain regions on the north, and in this area the land formation by the
nature was continued, and moreover the artificial land reclamation by drainage
was added from several hundred years ago, and ever since this area has made
a consistent development as a paddyfield cultural area.

2) In this area the development of microgeographic features is remarka-
ble and there are distributed a great number of creeks, which have the functions
of water utilization and flood control.

3) As for the geology of this area, on the surface there exists a thick
layer of alluvium consisting of marine blue clay, and underneath there lies a
deep diluvium consisting of alternating layers of silt, sand and pebble, which
provides us with the sources of underground water.

4} This area is frequently subject to flood damage from heavy rainfalls
caused by lines of discontinuity, and is at the same time an area of drought,
and so with the increase of agricultural land the shortage of water for agricul-
ture is increased.

5) The ground settlement of about 10 cm a year is caused at many places
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in this area by overmuch pumping-up of underground water, and the settlement
has become larger recently. This settlement is influenced not only by the con-
traction in alluvial layers, but alsc in addition by the contraction from dehy-
dration ingiluvial layers. The settlement makes the damage from inland flcod
larger.

4} The present status of cutflow of fallen rainwater in the creek zone is
investigated, the hydrological characteristics of waterways are clarified, and
in regard to the drainage of inland water, drainage calculation was done by
giving probable rainfall. At the basin of River Kase in the central part of the
lowland area, the drainage of inland water is at present performed by a form of
natural drainage, but in future it will be necessary to use jointly the machine
drainage.

7) It is ascertained that in the creek area they practiced water storage in
the periods of water shortage and flood control at the time of heavy rain.
Moreover, the effectiveness of the methods of floeod defernce by partial division
of the area with overflow control banks etc. was recognized.

8) As a conclusion, it seems that, regarding the flood damage counter-
measures in this area, emphasis should be laid on the prevention of ground
settlement by assuring sufficient water for agricuitural use and on assuring the
facilities for inland water storage by retention of creeks.

(By T. Ariga)
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