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Studies on the Fixation of the Fore-dune
By

Kazuo Tanaka and Tadatsugu Uzul

Summary

The authors made the experiment on the wind erosion with the model of the
fore-dune in the simple wind tunnel. The instruments are shown in Fig. 1.

The model of the fore-dune was reduced to a scale of 1/100 of the actual size
and its height was 8 cm and its width was 5 cm at the top. The leeward slope
angle was kept 25 degrees.

In the case of a wind velocity of constant 8 m/s the volume eroded by the wind
was measured after the lapse of 4 and 6 minutes when the windward slope angle
was 5, 10, 15, 20, 25 and 30 degrees respectively. Fig. 2 shows this result.

In the case of a wind velocity of constant 10 m/s the volume eroded by the
wind was measured after the lapse of 1 and 1.5 minute when the windward slo-
pe angle was 10, 20, 30 degrees respectively. Fig. 5 shows this result.

Size of the sand composed the model of the fore-dune and its bed are as foll-

ows:
Sizes of sand (mm) %

0.84 — 0.42 .o 25.75

0.42 — 0.25 s 52.12

0.25 — 0.106 e 21.88

0.105 — 0.074  «eens 0.18

under 0.074 el 0.07

Moisture content of the experimental sand was from 0.19995 to 0.16293.

Results obtained:

A) The wind erosion experiment with the model of the fore-dune in the wind
tunnel:

Results of the wind tunnel experiment are shown in Fig. 2, 3, 4, 5.

1) In the case of a wind velocity of constant 8 m/s it can be seen that the
windward slope of 5 degrees suffers nearly evenly and strongly from the wind
erosion through the whole extent of the slope. (See Fig. 2.)

2) Only the vicinity of the top of the fore-dune suffers from the wind erosion
on the slope over 15 degrees and the windward slope was hardly eroded.

3) The whole windward slope strongly suffers from the wind erosion on a slope
of 5 and 10 degrees.

4) Fig. b shows the results at the wnid velocity of 10 m/s. In proportion as the
slope angle toward the wind increases the volume of the wind erosion at the
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foot of the fore-dune decreases. On a slope of 30 degrees sand accumulates, but
the part of the top of the fore-dune becomes strongly eroded.

5) When the slope of the fore-dune is steep, it becomes necessary to build a
fence for heaping sand for the purpose of protecting the vicinity of the fore-dune
and to plant such sand grasses as American beachgrass on the windward slope
with a view of fixing the fore-dune.

6) On a gentle slope of the fore-dune the wind erosion occurs evenly all over
the windward slope, therefore to plant such sand grasses as American bea-
chgrass is required on the whole windward slope on fixing the fore-dune.

7) When the windward slope of the fore-dune is steep, building the wicker
works for waves to prevent the wind erosion is required prior to the planting
of sand grasses.

B) Results of the investigation on the field of the fore-dune: We made a field
investigation at 8 places in the sand dune in Tottori prefecture and 2 places in
Sanrihama sand dune in Fukui prefecture. Fig. 6—Fig. 15 show these results.

1) The sand dune district in Tottori prefecture strongly suffers from wave
erosion. Therefore the revetment works for tidal wave are urgently required to
protect the fore-dune.

2) As the distance from the coastline to the top of the fore-dune is short in
Tottori, the slope angle of the fore-dune cannot help becoming steep and the
wind erosion becomes great. Therefore it is very important to protect the vicinity
of the top of the fore-dune. On fixing the fore-dune it is good to build a few
rows of the fence for heaping sand at the windward slope and then it is required
to plant American beachgrass swiftly toward the windward slope.

3) As the distance is long from the coastline to the fore-dune in Fukui, it may
be good to plant sand grasses-American beachgrass (Ammophila breviligulata Fern.),
Sand dune grass (Elymus mollis Trin.) and so on-on the whole windward slope on
fixing the fore-dune.
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Fig. 1. The design of a simple wind-tunnel for experiments

on the drifting sand.
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Fig. 2. Wind erosion profiles of fore-dune models by the
wind-tunnel experiments.
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Fig. 4 Relation between the acclivity angle and
the threshold wind velocity of the drifting
sand by the surface creep motion.
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Table 1. Sizes of sand grains in the HAWAI
district sand-dune.

Sizes of sand plot number in the fore-dune
grains in mm. @D % @ % ® %
over 2.00 0.25 — 1.03
2.00 ~ 0.84 54.74 8.80 18.40
0.8 ~ 0.42 40.45 68.51 60.13
0.42 ~ 0.25 3.96 19.70 17.45
0.25 ~ 0.105 0.28 2.1 2.54
0.105 ~ 0.074 0.03 0.12 0.16
under 0.074 0.02 0.16 0.29
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Table 2. Sizes of sand grains in the KARO
district sand-dune.

Sizes of sand plot number in the fore-dune
grains in mm. © % © % © %
over 2.00 0.06 - —
2.00 ~ 0.84 44.77 2.27 14.07
0.84 ~ 0.42 52.07 51.59 52.36
0.42 ~ 0.25 2.91 41.02 30.63
0.25 ~ 0.105 0.18 4.57 2.89
0.106 ~ 0.074 0.01 0.03 0.02
under 0.074 — 0.04 0.03
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Fig. 11, The profile of the fore-dune in the
HUKUBE district sand-dune. (1)
(Tottori prefecture)

Table 3. Sizes of sand grains in the HUKUBE

district sand-dune. (1}. (2)
Sizes of sand plot number in the fore-dune
. (1) I 2)
grains 1 mm-. % @ % O % © %
over 2.00 — — — —
2.00 ~ 0.84 0.04 — — —
0.84 ~ 0.42 18.29 5.50 | 10.58 0.89
0.42 ~ 0.25 60.05 | 61.75 | 63.59 ! 35.98
0.25 ~ 0.105 | 21.46 | 32.59 | 25.76 | 62.96
0.105 ~ 0.074 | 0.08| 0.10 | 0.04| 0.11
under  0.074 0.08 0.06 , 0.03 0.06
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Table 4, Sizes of sand grains in the AMO
district sand-dune.

Sizes of sand plot rfl:;g?g:;nien the
grains in mm. (@) % ® %
over 2.00 — —
2.00 ~ 0.84 0.04 0.01
0.84 ~ 0.42 12.70 8.09
0.42 ~ 0.25 59.97 54.09
0.25 ~ 0.105 27.23 37.64
0.105 ~ 0.074 0.03 0.07
under 0.074 0.03 0.10
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Table 5. Sizes of sand grains in the SANRIHAMA district

Sand-dune.
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