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On the Characteristics of Bottom Layer Flow off Ibaraki Prefecture in Japan
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The time series of daily mean velocity vector and temperature off Kuji
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The time series of daily mean velocity vector and temperature off Kawajiri
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Occurrence frequency distribution of current
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Occurrence frequeucy distribution of current and
mean velocity for each direction

w®o@ XRRAE D XA
(6F4) | M| E|R B8 B|WM B|R 2
(%) | (em/s) (%) | (cm/s)
N 3012 | 10.87 7.10 1095 5.48 8.02
NNE 2260 8.16 §.69 1494 7.48 9.83
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NW 1166 4.21 6.58 514 2.57 4.87
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velocity
Z ™ TR MRABH|RERNER S
(em/sec) B B (%) B %)
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1.5-10.0 4979 tr1.97 2836 14.20
10.0-12.5 2617 8.66 2183 10.93
12.5-15.0 1473 6.32 1504 1.53
15.0-117.5 135 2.65 899 5.00
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(a) off Kuji, (b) off Kawajiri
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Some kinds of representative velocities off Kawajiri

BE O MMRYA ©@ OfFEF-9 O1HBEE & COBRASH @

B (XBRBYE) Bl BXE HEBRAE 18 #H  #x1.58  *xxx1,58
1 58. 5.16.- 6.10. 24 53. 8 34. 7 10. 7 33. 4 47. 7
2 58. 6.10.-7.8. 27 49. 5 25.0 6. 9 26. 0 23. 7
3 58.7.8-8.12. 34 50. 6 24. 8 7.1 34. 2 29. 7
4 58, 8.12.-9. 9. 27 56. & 30. 5 6. 6 31. 6 29. 5
5 58. 9. 9.-10. 1. 27 67. 6 49, 1 6. 1 36. 3 37. 6
6 58.10. 7.-11. 2. 25 56. 5 41, 8 2.2 40, 4 33. 0
7 58.11. 2.-12. 6. 33 45, 5 41. 4 6. 3 37. 9 40. 4
8 58.12. 6.-1.6. 30 30. 4 20. 2 1. 0 12. 3 25. 6
S 59.1.6.-2.11. 36 31. 7 23. 7 0. 7 15. 6 33. 5

10 59. 2.14.- 3.21. 36 22. 1 17. 0 2. 7 12. 8 19. 8

11 59, 3.23.- 4.18. - - - - - -

12 59, 4.18.- 5.14. 25 45. 5 36. 7 1.5 22. 2 50. 1

13 59. 5.14.- 5.24. 9 37. 2 23. 3 5. 2 40, 2 19. 4

14 59, 6.11.- 7.16. 34 36. 9 18. 5 6. 1 25. 9 24, 3

15 b9, 7.16.- 8.17. 32 37. 3 33. 8 8. 5 31. 4 29. 56

16 59. 8.17.- 9.13. 26 51. 8 30. 9 5. 2 33. 7 32. 7

17 59, 9.13.-10.11. 27 72. 9 52. 9 7. 7 55. 1 39. 5

18 59.10.11.-11. 9. 28 57. 8 46. 7 5.1 59. 4 38. 7

19 59.11. 9.-12.10. - - - - - -

20 59.12.10.- 1.11. 31 34. 3 28. 3 8. 1 30. 6 38. 7

21 60. 1.11.-2,15. 365 39. 6 36. 9 9. 3 28. 1 46. 7

22 60.2.15.-3.8 20 29. 0 23. 1 5. 5 20. 0 29. 9

23 60. 3.8.-4,9,. 32 23. 4 16. 0 1. 6 11. 7 21. 0

24 60. 4.15.- 5.13. - - - - - -

25 60. 5.13.- 6.17. 35 39. 8 28. 7 6. 2 30. 4 37. 9

26 60. 6.17.-7.11. 23 42. 7 32. 3 1. 2 18. 7 34. 65

27 60. 7.11.-8.12. 31 30. 3 22. 5 6. 3 30. 3 28. 1

28 60.8.12.-9.9. 27 26. 2 18. 6 3. 5 20. 4 19. 7

29 60.9.9.-10. 9. 30 43. 9 29. 3 0. 2 21. 3 22. 56

30 60.10. 9.-11.11. 32 38. 6 265. 2 1. 7 11. 2 23. 4

31 60.11.11.-12.13. 30 44, 4 35. 6 5.0 29. 7 41. 5

*MEFIE > 205 B EHBAS (8fi:cm/ sec)
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The time series of current velocity when the maximum was obtained off Kuji
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On the Characteristics of Bottom Layer Flow

off Ibaraki Prefecture in Japan
By

Tomoyuki TAKEUCHI

Summary

There are a number of unclarified points regarding the characteristics of sub-surface
flow in coastal areas. However, design velocity, namely estimated maximum velocity,
must be given when designing sub-surface structures such as artificial reefs at the bottom
and floating fish aggregators moored in the middle layer.

Therefore the author carried out long-term observations on the bottom layer flow since
1981 and tried to make clear its characteristics.

Field data were obtained for a period of four years and a half off Kuji and two years
and a half off Kawajiri in Ibaraki prefecture in Japan. The depth of those were 40 m and
130m. Current meter was placed 2m above the bottom with sub-surface buoy system.
The sampling interval was five minutes, and the instrument was recovered and newly set
up every month.

With the data of those long-term observations, the characteristics of the bottom layer
flow in the coastal areas are discussed and a semi-empirical method proposed by Nakamura
estimating the design velocity for submarine structures is examined.

The results are as follows :

(1) The data aquisition ratio was as good as 80~90%.

(2) The main fiow direction was south or north along a contour line, and the south
direction was most prominent. In Kawajiri data, the flow direction is almost steady in
each season, but Kuji data shows more irregular variations. Off Kawajiri, strong offshore
current, so called “Dashishio”, occurrs frequently in summer and autumn, but it does not
occur so often off Kuji.

(3) In hourly averaged data, the maximum velocity was 46 cm/s off Kuji and 53 cm/s
off Kawajiri. The average was 7.4 cm/s and 8.0 cm/s, respectively. It flows ceaselessly off
Kuji. On the other hand slack flow is often seen off Kawajiri. But occurrence frequency
of strong flow off Kawajiri was greater than that of Kuji.

(4) Most significant peak in power spectrum is at the period of a day caused by tidal
current. Period of a few days caused by drift current or others and a half day caused by
tidal flow are noted as well. In almost all cases, energy density was decreased with the
gradient of —5/3.

(5) Off Kuji strong flow was observed when the typhoon or depression was passing.
Off Kawajiri, however, it was observed when “Dashishio” occurred, that may be caused by
internal tidal waves disturbed by typhoon or depression.
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(6) Estimated maximum velocity based on Nakamura’s method was greater than the
observed velocity except a few cases. About these exceptional cases, there are unique
phenomena such as “Dashishio”. Considering those phenomena, we can get the estimated

values that is greater than that of the observed ones. Therefore, it is suggested that his
method is reasonable.



