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A STUDY ON THE DELTA FORMATION PROCESS
IN A LATERALLY WIDE BASIN (3)
——SIMULATION OF THE DEVELOPMENT OF DELTA
WITH/WITHOUT CHANNELS ON ITS PLAIN—

By Kazuo AsHipa, Kenji Sawa1 and C. L. SHIEH

Synopsis

In this paper, the delta formation process in a laterally wide basin was
formulated based upon the experimental results described in the previous papers of
this series of research, and some numerical simulations were carried out to examine
the formulation.

The results obtained are summarized as follows:

The delta formation process is divided into three stages; in the first stage, the
delta develops mainly longitudinally; in the second stage, it develops mainly
laterally ; and in the third stage, it develops in all directions keeping a nealy similar
shape in average.

In the first and the second stages, the flow expands on a delta plain without
stream channels, which is well analyzed by a two-dimensional flow and bed
variation model. In the third stage, however, some stream channels are formed and
migrate on the delta plain, which is analyzed by a one-dimensional flow and bed
variation model.
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Fig. 2. Sedimentation at the mouth of River Yasu®.
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Fig. 3. The progress and stream migration of Yellow River Delta®.
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Table 1. Experimental and computational conditions

Case B, B, L, L., I, I Qw @ W Fr 4dx Ay 4t
(em) (em) (em) (em) (ent/s) (g/s) (em) (em) (em) (sec)

4—1 10 100 150 150 0.005 0.01 400 0.00 26 045 50 25 0.01
4-2 10 100 150 150 0.007 0.01 400 0.40 29 073 50 25 0.01
4-3 10 100 150 150 0.007 0.01 400 044 29 075 50 2.5 0.01
4-4 10 100 150 150 0.007 0.01 400 0.41 29 069 50 2.5 0.01

B: : Width of channel B: : Width of basin

L : Length of channel L: : Length of basin

I, : Initial bed slope of channel I : Initial bed slope of basin

@» : Sediment feeding rate W : Hight of weir

Q. : Water discharge Fr . Froude number at channel mouth

4 x: Pitch of computational grids in x direction 4 y: Pitch of computational grids in“y direction
4t Time increment in computational procedures
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Fig. 16. Sediment discharge distribution (simulated).
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Fig. 22. Arrangement of the segments in a computational region.
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