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The Actual State and Effect of Tidal Wave Control Forests in Miyagi and
Iwate Prefectures following the Tsunami of the Chilean Earthquake and

the Desirable Forest Stand in Future.

Hidenori NaxkaNo, Keiji TAramasat. Toshio TAEAHASHI

and Masao MoORISAWA
(Résumé)

On May 24,1960, the Pacific coast of Japan was struck by the tsunami (seismic sea wave)
from the Chilean earthquake and suffered some damage in all parts. Especially affected were
Miyagi and Iwate prefeciures, which suffered serious disasters.

The tsunami reached the coast of the country in about 23 hours after the earthquake.
The wave period was 40~60 minutes and the wave-length about 700 k7. Some places were
struck by waves of various heights over a 2.5 days period. The maximun height of waves at
the seashore facing the open sea were 2~3m in the northern part and 1~2m in the
southern part. But those at the heads of bays were 2~4m and 5~6m in some places in
the prefectures mentioned above. Waves were especially high at the head of great bays with
narrow mouth by reason of the secondary wave-motion which grew remarkably. As main towns.
and farm lands along the coast of both prefectures exist in those seaside districts, severe
disasters occurred in those areas. It was roughly estimated that the velocity of flood sea water

was 1.5~3.0 m /s,
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At the time of the disaster, the effect of tidal wave control forests became an issue, so
we therefore made an on-the-spot survey in both prefectures to investigate the actual state,
effect, and damage itself of the forests, and to study ways and means that should be applied
to tidal wave control forests in future. The number of investigated stands amounted to 30
places in Iwate and to 22 places in Miyagi respectively. By the survey, the following points
were made clear.

1. The tidal wave control forests which cover 125ka in Iwate and 1,130 ka in Miyagi,
are almost all prefectural forests which were mostly planted from 1935 to 1938 after the
Sanriku tsunami of March, 1933. ‘

The greater parts of 52 stands investigated were the single storied forests of Japanese black
pine (Pinus Thunbergii). In some places there were same other species, such as Juglans
Sieboldiana, Robinia pseudo-acacia and others mixed in those black pine forests. The forests
were located at the rear of sandy beaches with 20~30m widths. Most trees had heights of
about 1072, breast-height diameters of about 10cm, clear lengths of 3 ~5m and tree densities
of 5,000~6,000 pieces per ha. In regard to the mean width of forest belt, the number of
stands with widths of under 20m were 20 places and those with over 50m were 17 places.
Some stands were in desirable condition as a prevention forest, but the rest had some weak
points, such as a break in tree-belt on account of road, river, extreme sparse stands (found
at the damp land) and others, farm field intruding into the forest land, and so on. At the
time of the tsunami, the flow of tide water was so swift through those weak points that
disasters in the rear of forestsl with the soft spots was severe, and moreover, there were few
countermeasures to strengthen the weakness. It was considered that the planting of underwoods
is desirable to diminish disaster caused by tsunami and to hasten the growth of superior
stands, but at present low woods exist in few stands.

2. The comparison of seashore having forest with seashore having no forest showed
remarkable differences of damage in the rear land. The effects of tidal wave control forest
were as follows:

a) To diminish the destructive force of tsunami through dropping water level and
velocity of flood sea water by frictional resistance.

b) To diminish the destructive force of tsunami through obstructing the driftage——
boats, drifting timbers and others — secondarily produced by sea waves.

Broadly describing the.results of survey : in the rear land of stands of Japanese black
pine which had possessed a good condition——widths of over 30, stand densities of 5.000
pieces per ha, breast-height diameters of over 10cm——a few houses and farm lands were
washed away.

On the other hand, the damage to stands, such as tumbling and breaking, were rare.

The physiological damage of trees by salt water was found to vary among the tree spécies as
o
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under:

Resistible species : Japanese black pine, Robinia pseudo-acacia, Quercus serrata,
Phyllostachys bambusoides, Euonymus japonicus, Rosa rugosa, Ligustrum ovalifolium,
Juniperus chinensis and J. conferta, etc..

Half-dead species : Japanese red pine (P. densiflora), Cedrus deodara, Salix integra,
‘Coriaria japonica, etc..

Dead species : Cryptomeria japonica, Chamaecyparis obtusa, C. pisifera, Tazus
cuspidata, Platanus orientalis, etc..

3. Recently, there has existed the erroneous idea that the sea dike only is an adequate
.countermeasure against damage by the tsunami. During the last or past tsunami, the actual
‘maximum height of tidal waves mounted to 5~10 72 or to about 3072 in some places. Consequently
it is technically or financially impossible to completely check the tsunami with such wave
heights by the sea dike ; and to close off the seashore by the sea dike brings tremendous
.economic loss to various industries in the coastal districts. For such reasons there is a limit in
the scale of dikes. Finally, it is necessary to synthetically establish countermeasures with the
.active or passive measures, such as the tidal wave control forest, breakwater at the mouth of
bay, and refuge resorts of various kinds. First among the active countermeasures is to rationally
.combine the sea dike with the tidal wave control forests according to the character of the
-seashore. This involves successively arranging sandy beach as buffer zone, shore protection
works, forest, rice field and farm, sea dike, and road for refuge in the community fitting
into the basic pattern of constructive counterplans. Some examples were found in the farm
.and fishing areas. In the case of establishing a dike in the seashore with forests, it is to be
.desired that the basic pattern be generally adopted. In many seaside towns it is nearly
impossible to adopt these measures, but it is desirable to approach this pattern as much as
possible.

On the most dangerous seashore in the Sanriku coast district, there were established tidal
‘wave control forests. Accordingly, the main problem on the forests in the Sanriku coast district
‘will be the improvement and maintenance of the established forests. For the present, the
emphasis of improvement is on the following :

1) It is necessary to improve the forests with many weak points into forests with uniform
width and strength by planting in sparse stands and intruding farm field above mentioned,
restoring damaged stands and reinforcing the extreme narrow parts of stands.

2) The forests and dikes must be extended along the river up stream.

3) The roads through the forest belt should be askew or s-type against the beach line.
If practicable, it is desirable to disuse such roads and to replace them by opening alternative

routes that will not create weak points.

4) To prevent tumbling of trees due to the soil scouring at the front of stand by the
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tide-water, coast protection works must be enforced.

The following will be important as the subjects of study in future.

1) As the seaside flat is limited, the minimum widths of forest belts must be rationally
decided depending on the necessity of the protected objects. General observatians are as a result
of the survey, that the tidal wave control forests in the prime of life require the minimum
widths of over 707 including the surplus widths for regeneration.

2) It is necessary to choose the reasonable forest type in order to save the width of forest
belt. We suggest the type being composed of three belts——shrubbery belt, coppice belt, and
high tree belt——for the sake of improving on the effects and conditions of the forests, and
many kinds of underwood must be mix-planted together with high trees to make the sound
compound storied forests as much as possible.

The tree species of high tree belts could be nothing except Japanese black pine, but at
the damp land bald cypress (Tazodium distichum) will be worth deliberating upon. The
tree species for the underwoods-in the high tree belt, coppice belt, and shrubbery belt, must
be choosen from among such salt-resistant (and if possible soil-improving) tree species as
follows :

Underwood : Robinia pseudo-acacia, Euonymus japonicus, Ligustrum ovalifolium,
Camellia japonica var. japonica, Juniperus chinensis, J. conferta, etc..

Coppice belt : Robinia pseudo-acacia, Quercus dentata, a sort of Elaeagnus, Populus
alba, etc..

Shrubbery belt : Rosa rugosa, Amorpha fruticosa, Vitex rotundifolia, Juniperus
chinensis, J. conferta, Ligustrum ovalifolium, a sort of Elaeagnus; etc..

About the maintenance and management of the established forests, attention should be paid.
to the following in future.

1) The methods of regeneration must be made clear.

2) The tending of forests should be constructively undertaken.

3) In order to keep away such activities in forests as farming and cattle grazing unfair

gathering of timber, litter, soil, and so on, the management system should be strengthen.
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