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FIELD INVESTIGATIONS OF SAND-DRIFT AT
GUMIZAKI FISHERY HARBOR

by Dr. Eng. Tojiro ISHIHARA, Dr. Eng. Yuichi IWAGAKI
and Hidsaki NODA

Synopsis

Gumizaki Fishery Harbor in Fukui Prefecture facing to Japan Sea has been filled
up by drifting sand annually. Therefore, the function of the harbor has been
maintained by dredging.

This paper reports the results of the field investigations made to study the cause
of coastal material movement and deposition in the basin and to consider the counter-
measure. The field investigations contain echo-sounding survey, analysis of coastal
material and observations of wind waves, coastal current, sand-drift and seich in the
basin. Results of consideration based on the observed data lead to the conclusion
that the seich in the basin may play an important role to the filling-up of the basin
by drifting sand.
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Table 1 Data of coastal material analyzed by V. A. Tube Method (unit : %)

Locagion Basin
No. !
1 2 3 4 5 6 7 8 10 11 12 | 13 14 |15
d(mm) i

0.11| 14.0, 13.00 15.8 12.5 20.0[ 9.5 15.0 22.9| 10.6 13.2 7.4 13.5 14.1/13.0
0.15 18.0 18.9 21.9 17.4 23.8 11.7) 19.0 27.0 15.3 17.8 9.8 16.6 19.5 16.1
0.25| 52.2| 46.0 44.5 38.2 47.0 37.0| 43.0 58.8 38.0 42.1| 24.5 52.0 44.2 47.3
0.30| 79.2 73.00 71.0| 61.0 71.0] 62.8 67.8 84.8 64.3} 70.0 47.8 76.0 67.5) 75.0
0.40 95.4 92.7/ 7.6 8.8 92.5 87.2 82.7 99.0 91.0 94.5 71.8 97.0 89.0| 96.0

0.60 99.2| 99.0 94.5 98.3 98.0 99.7| 88.4 — — 99.8 921 —| — 9.8
0.855, — 9.8 — 9.0 — — —| — —' — 94 - | —
120 — 9.9 — — — — - — — —|e3 - -~ -

dm 0.20, 0.21) 0.20, 0.23 0.16] 0.27, 0.22) 0.14 0.24i 0.18 0.32 0.21] 0.21| 0.22

i T

Locat-ion Slip Harbor entrance Gamo Harbor

No.
\ 16 17 18 19 64 65 66 67 68 50*% | 51 } 52 ] 53 54
d(mm)

0.11} 6.0, 7.8 2.1} 15.2; 0.1 6.0 3.8 4.0 8.0| 1.6 20.8i 0.8% 2.8/ 2.8
0.15| 8.0 8.8 3.2 16.1\ 1.7} 8.0, 4.5 5.8 10.0, —| 26.0

1.3 3.5/ 3.0
0.25 23.8| 24.8 10.7 38.0] 8.4 34.2] 15.0, 24.1 35.0; 16.3 50.2‘; 5.8! 13.9|13.5
0.30] 44.0f 38.1) 23.0 54.1\ 21.9) 59.8) 37.5/ 45.0 64.0| — 73.0‘ 13.0‘ 32.0/38.0
0.40, 65.0] 52.0; 46.0| 67.8| 48.4! 90.0] 71.5 68.2 90.4) 76.8 91.7l 34.25 63.0|75.5
0.60; 88.3 69.0| 85.1 82.4‘ 77.0 —| 97.8 86.0 — — —| 74.3 94.7\98.1
0.85| 98.3) 79.7| 95.8 89.0| 90.0 —| 98.5/ 93.6 —| 97.2 = 90.2] — —
1.20 —| 86.0] 96.8 91.5; 95.5 - - — — — —i 97.0‘ — —

dm 0.35 0.52| 0.40, 0.30| 0.44| 0.27| 0.33] 0.35 0.27] 0.33 0.16 0.47¥ 0.37|0.35
A(m) \

4.0, 4.0, 4.0 ‘
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Loca- .
tion Without harbor (water depth of less than 11m)
~~~._ No.
.6l 62 20 ‘ 21 22 23 24 25 26 27 30 31 33 34
d(mm) |
0.11 4.0} 2.8 1.2 0.3 6.1 0.7 1.20 2.4 1.2 4.1 5.2 1.4 3.8 4.1
0.15, 6.1 3.8 2.1 o5 7.6 3.0 1.3 4.5 1.8 82 7.0 1.4 55 7.8
0.25| 24.0 18.1 7.0 6.8| 16.5| 9.0, 6.3 10.4 5.0, 22.3 17.2| 9.1 18.0/20.0
0.30 51.8 33.6) 18.6 17.0, 31.7| 24.8 19.4] 24.0 14.6] 38.3; 35.0 21.0 39.4/38.9
0.40; 81.6. 65.0; 44.6‘ 52.7| 55.8 57.9 51.2 62.0 41.7| 60.7, 60.7| 46.3; 73.0/70.4
0.60 —| 92.0| 85.9) 94.8 89.6) 88.0; 91.00 94.8 79.0; 88.8 91.8 73.2 98.892.5
0.8 —| 99.8 99.01 97.2) 96.9 — 98.7| 98.4] 96.8 96.4 —| 90,7 99.20 —
1.20 — — 99.4} 97.3! 98.2 —| 99.0, 98.8 98.0 96.8 —| 97.6] 99.8 —
dm 0.31] 0.35] 0.42 0.38 0.36 0.38 0.40 0.36] 0.44| 0.34) 0.37| 0.45 0.34/0.29
A(m) 5.0 7.2 10.4/ 10.5| 8.0, 8,5 7.0 8.0 6.5 8.0 7.5 8.0
Loca;ion mﬁgggt (water depth of greater than 11m) l
No. T
\ 28 | 20 | 32 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | d2*| 43 | 44 ‘45
d(mm) | _
0.11, 7.2 4.3 3.8 10.9 8.6‘ 16.6; 10.7| 11.2 10.2f 5.0 0.20 6.6 9.5“1] —
0.15) 9.3 7.0/ 5.5 16.0 12.3“ 21.6| 14.2! 17.4 14.0 8.4! 8.0 13.1f —
0.25| 24.0; 17.2| 18.0] 32.9 38.7' 46.0, 40.0| 43.2| 34.5| 26.4 28,11 42.8] —
0.30] 40.2 35.0; 39.4, 56.0 64.81‘ 67.7 69.0/ 67.0] 65.0 56.1 50.8 69.5| 0.4
0.40| 68.8 60.7] 73.0 83.0| 90.2 89.4 94.6| 88.0 91.0| 85.3 83.0, 84.8 1.4
0.60| 95.9] 91.8/ 98.8 98.9 —l 98.5| 99.5 98.6/ 99.0 96.7 95.2 96.3||32.6
0.8, — — 9.2 — J\ 99.00 — 99.5 —| 98.0 95.71 —|69.2
1.20 — — 99.8 — = 99.5) —] —| — 98.9 92.2 —1 80.8
dn | 0.33 0.36 0.32 0.24 0.26 0.20 0.24 0.22 0.25 0.2 0.96 0.29 0.260.85
h(m) ‘ 13.0| 11.2 14.01 11.5 16.0} 12.5 16.0; 15.0 16.0; 16.0 — 16.0 —-E
Loca-_ Loca-. Beach face at Moatil:’e(;f a?aji
tion tion| Southern coast northern coast
- No No.
~ | 48 \ 46% | 47+ | 49% | 6% | 57% | 58* | (42)
d(mm)> d(mm)\
0.11 — 0.25, 0.3 06 —| — —| — 5.7
0.15| — 0.40 7.8 32.4 017} —| — 0.2 22.7
0.25) 0.5 0.85 73.6) 93.6/62.0 | 0.04 —| 4.4] 27.6
0.30/ 0.8 2.00 —| 98.8 —|| 8.5 17.2‘ 41.7| 66.4
0.40, 2.0 4,80, 96.3 —| 100.0} 70.7 | 95.5 83.7
0.60, 15.6
0.85 41.7
1.20| 60.7
dm 1.35 dm 0.68 0.47) 0.84] 3.77 2.74! 2.52
h(m) h(m) |
note : * date by sieve analysis
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Table 2 Fall diameter distribution and mean diameter of suspended load analyzed by
V. A. Tube method (unit : %)

Loca-

tion Harbor entrance (direction : unknown)

No. | | ‘
. | Nso Noo | Nao | Nio Weo | Wao | Wio | Soo © Sio | Seo | Swo

d(mm)\ I ! :

, ;

0.11 6.7 3.8 5.3 8.3 5.5\ 6.0, 2.5 21.9 245 7.5 7.0
0.15| 10.7] 6.9 7.5 11.5 10.3 9.0, 5.5 29.3 30.5 11.5 11.0
0.25 41.0 28.1. 27.5 34.5 38.5| 34.00 26.5 62.2 63.5 39.5! 36.5

| !
0.30 61.5 48.9| 49.0| 54.5 58.0 53.0, 46.5 77.6 81.0/ 61.0 59.0
0.40| 84.5 80.4 83.0| 79.0 86.2 8.0, 79.0 94.2 98.0/ 8.5 89.5
0.60] 99.5 100 | 100 | 98.5 100° | 100 | 97.0,100 '100 | 98.0. 98.4
0.85/ 100 —  —| 100 —  —| 99.00 — 100 — 99.1
1.200 — I —|  — 100 - —  —l100
dm | 0.2 0.29] 0.28/ 0.27 0.26) 0.28 0.30 —  —| 0.25% 0.24
weleht| 19.45 42.65(119.401128.55 52.20] 46.80167.35| 19.10' 14.00| 79.00119.30
Locat:ion No. 2 North end basin
Y S R T R i M W
( 3 St Ew | Eso | Eso Neo \ Nig | Noo | Ngo | Nio | Waeo |Wro| Weo
d{mm B [ A A A I R
0.11| 13.0 14.3] 12.00 9.0 4.0 2.0 4.3 2.5 1.8 —| — 0
0.15 19.0 20.5 17.0, 13.5 5.0 3.0 6.4 4.0 20 — — 0
0.25 52.0 52.1] 49.5 42.0 11.5% 12.7] 21.50 11.0 4.5 —| —| 12.2
0.30 70.0 68.2 67.5 64.0 22.5 26.5 35.0 20.5 10.5 — —| 25.4
0.40, 93.0 90.0| 91.0| 87.0 9.0 58.0 59.5 43.0 32.0 — — 49.0
0.60 100 | 99.0 100 | 100 | 100 92.0 96.5 88.0) 80.5 75.00 —| —| 92.8
0.8 — — —| —i100 | 98.0 100 | 94,0 92.0 8.0 —| —| 99.1
1.200 — - - - | —| 96.5 97.5| 97.5, — —|100
dm | 0.21) 0.22 0.21] 0.22 0.25 0.38{ 0.35| 0.34 0.42 0.49) —| —| 0.38
“?25?* 138.05 23.90| 66.20| 64.30 54.90, 76.501143.70116.70301.20| 0.70 —| 86.70
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Locagion (direction and helght unknown)
~No.| [ | ] T
N | Wso |Wio| Sea | Sro | Sco | Sso | Suwe Noo |Nzo| Noo
d(mm)\
0.1 3.3 — o 6.9 4.5 4.0 1.8 — - -
0.15, 5.00 —| 3.8 9.4 5.2) 5.1} 2.5 - —
0.25| 20.3] —| 14.0 3.05 16.0 18.0: 13.3 - — -
0.300 35.00 —| 26.2 51.3| 29.5 31.5 24.0 — - —
0.40] 62.0] —| 47.6| 72.2 | 58.0, 56.0, 49.5 — — -
0.60] 93.5| —| 86.9 96.7 | 93.0; 91.5| 92.0 -l —
0.85 97.5| —| 95.0/100 96.5 97.0] 97.2 - =
1.20| 100 —1 100 —| 99.5 100 | 100 — - —
dm 0.34) —| 0.37] 0.30] 0.35 0.35 0.38 — - —
S Mty N M o ——
“?gf?t143.so —{ 57.40| 24.00126.75/134.60314.90 0.100.20/2.35
Locaiion No. 3 North end of basin (observed time period : 24 hours)
~—_No. ‘ T T
| Nao | Nyo | Wao| Wro| Wsol Wao | Wio | Ssa | Sro Eso | Ean | Ew
dlmm)™ | N
0.11} —| — — —| — 14.3‘ 12,5 —| 24.5 14.0] 17.0; 10.8
0.15) — —| —| —| —|29.0/14.5 —| 29.0 19.5| 22.5! 16.4
0.25 — —| —| —| —|50.5/42.00 —|50.5 41.8) 46.5 44.5
0.30, — —| —| —| —| 68.5/64.00 —| 68.5 60.5{ 67.0, 62.9
0.400 —| —| —| —| —85.0,88.00 —| 85.0 86.5 87.0, 84.6
0.60 —| —| —| — —|98.0100 | —|98.0 100 | 100 | 100
0.85| —| —| — —| —100 —| —[100 — — —
1.200 — — — — —| — — — = e
e N T o | S R
dm — - - - — 0.24| 0.25) —| — — 0.22| 0.19) 0.23
“fzigt 2.402.600.65/1.70,1.45| 6.05) 5.85[1.35 7.40 1.70!3.70 6.50 9.05
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Table 3(a) Duration time of wind in each direction for Mikuni Harbor

. V=10 m/sec V=15 m/sec V=20 m/sec
Duration S WS N £ s W
time £ | N~ B~ S~ W~ N~ E~ S~ ~ E~ S~
ENE SSE wsw NNw ©°®3l | ENE SSE wsw NNw *°%2l | ENE SSE wsw NNw) total
2- 4hrs. 11 2 2 1 2! s
5- 8 1 1 2
9-12 1 1 5 5| 12 2 | 2
13-16 2 1 1 4| 8
17-20 1 1
21-24 1 1
=25
total | 3 2 611}22‘11 2 2]61 2 1 2‘5
Table 3(b) Duration time of wind in each direction for Shikaura Harbor
. V=5 m/sec \ V=10 m/sec V=15 m/sec
Duration
time ¢ { N~ E~ S~ ~ E~ S~ N~ E~ S~
ENE SSE WSW NNW‘ total \ ENE SSE WSW NNW} total | gNE SSE wsw NNW’ total
2- 4 hrs. 12 | 12 28 | 28 6 | 6
5- 8 1 10 | 11 7| 7 2 | 2
9-12 6 | 6 4| 4
13-16 | 1 1 1] 1
17-20 6 | 6 1] 1
21-25 1 1 1
=26 2 | 2 i
total ' 1 38 | 39 | a | 4 8 | 8
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OFRAEHM, FIERE, BEREOWY, WNAONBESELERLCRECEIEYBSLEND S, bhbh
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§2 THbHo BOHWDREE, REDHERT Jeffreys?, Rossby®

't DWFEE~T, Sverdrup X' Munk® AFEOTHE

o 30 60 O 120
e (sec)™ METRBELY, *0D% Bretschneider” K XoTH

Fig. 11 An example of recorded waves FE3NT-WOTAHE S-M-B E24RE X htop, WO
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TeHWOREBE—DEE, At b oI X D> TEI Lo Table 4 3R AEE Hme ¥ LUHHRRES
Hys, B Tys 7ebOEE, BERS XOCEAYLDTLOTH S,

zORCH b BT RS L, ,

(1) BEOHMME LDBEFHSHEAL, &< NW L0 WNW OE-CIIES L EENEALT

Wh,

(2) WOFIIL3.2~6.7sec THBH0 b, HHEFEEL 16.00m~70.00m &7c%,

@) BREHMBRORARBEIL 4.13 m CHor,

4) 16 DEE 8 m/sec LALT7 : 00~24 : 00 B % T 18 BHRKE L oo

16 HOBR P BE R T O I DA L MR D&\ 4%, Table 4 DF&IIKE 5m oA THIEL
D THD, WEI16.00~70.00m DOWE L TIRGHICEBTHLOTELWIEEEYRHLTW3
iz iy, BUEE R, BERE R b, RS IVCBERERALC®ETSE Fig. 12 ©
X oWl h N~W FHEoBHE HE & ORMICiZs e ) ONERL b B, ¥ BRI O O Bk 8.
2~6.7sec L EHIW/NE L, WORAIRA AT { TH D WGEFEBEN A VA DL DTHA 5,
EECHOIbIA I BIRBIIGT OB E ls L OB W TEBL L 5, AREHOMEOELERE L
T

(1) FFvey PORBEIEL  KE LB T DR%E

2 rIveY PAKPOLE, BEHMEISCROREBEIE OLTAYIEL QEAK LBV D
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Table 4 Observed significant wave heights and periods
date (1959) Hys(m) | Tus(see) | Hmaa(m) | gWa% 1 wind )y
Dec. 12, 9:00 0.43 5.1 0.57 WSW SSw 1.1
10 :-00 0.43 4.6 0.58 WSW WSW 1.1
11 : 00 0.42 4.0 0.68 WSW w 0.9
12: 00 0.42 4.0 0.67 WSwW w 0.9
13: 00 0.54 3.2 0.94 WSW w 0.7
14: 00 0.39 4.1 0.66 WSW w 1.1
15: 00 0.32 3.8 0.47 WSW w 1.1
16 : 00 0.29 4.1 0.49 WSW w 1.3
Dec. 13, 8:00 0.87 6.0 1.43 WSwW SW 1.1
9:00 0.88 5.8 1.35 w SSW 1.1
10 : 00 0.90 5.5 1.32 Nw SSwW 1.3
11: 00 0.81 5.3 1.06 WNW SW 1.1
12:00 0.85 5.9 1.47 WNW SSE 0.7
13: 00 0.98 5.6 1.54 NW ES 2.0
14 : 00 0.80 5.6 1.20 NwW ES 2.4
15: 00 0.92 6.2 1.39 NwW ES 1.5
16 : 00 0.87 6.0 1.48 NW ES 0.9
Dec. 14, 8:00 0.65 5.8 1.02 NW ES 2.2
9:00 0.73 5.5 1.02 w ES 2.2
10: 00 0.55 4.5 0.89 SwW ES 2.6
11:00 0.55 5.8 0.87 SW ES 2.0
12: 00 0.69 6.0 0.86 SSW ES 2.4
13: 00 0.85 6.3 1.48 SW ES 3.0
14: 00 0.88 6.3 1.41 SW ES 3.8
15: 00 1.03 5.7 1.45 NwW ES 4.2
16 : 00 1.27 6.7 1.97 NW SSE 4.8
Dec. 15, 9:00 1.15 6.7 1.55 NW WNW 5.5
10: 00 1.22 6.2 1.79 Nw WNW 5.4
11: 00 1.35 6.4 1.90 NwW w 4.2
12: 00 1.37 5.5 1.98 NwW w 3.8
13:30 1.17 5.0 1.93 NwW W 3.4
15: 30 1.51 6.2 3.48 NW w 3.8
Dec. 16, 8:00 1.63 4.9 2.36 WNW N 8.0
9:00 1.79 5.7 2.8 WNW NNW 9.4
10: 00 1.91 5.3 2.98 WNW NNW 9.4
11:00 1.92 6.3 2.72 WNW NNW 9.8
12: 00 — — — WNW N 10.0
13: 00 2.09 5.8 3.17 NwW N 9.8
15: 00 2.84 6.5 4.13 WNW N 9.4
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Fig. 13 Relations between observed
wave height and accuracy and error
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Table 5 Mean velocity of coastal current

No date (1959) meaa;%c;city Wind(rgiégcity wave(znlgz ight wave direction
1 Dec. 14, 11:30 7 2.0 0.34 SW
2 12:00 8 2.4 0.47 SSW
3 Dec. 16, 9:30 23 9.4 1.04 WNW
4 10 : 00 26 9.4 1.16 . WNW
5 10 : 30 25 9.4 1.21 WNW
6 11 : 00 40 9.8 1.74 WNW
7 14:00 47 9.8 — —
8 Dec. 17, 11 : 30 32 0.9 — —
9 12 : 00 51 1.1 — —

10 Dec. 20, 14: 00 25 6.8 — —
11 Dec. 21, 15: 30 27 0.9 — —

o AR = A DIFEREE, KE T lm OFFICEREHOFECH) & % 30sec MR 2 5D +7 vV b
THEF LTz Fig. 14 (XBRI L%, Table 5 1270, HEs XOREY LDT,
FEANREEO/N S WL LI B IZE A2 SRS NEROCEAL T 54, LOWBIINE L 8em/
sec BETH Y, WE 8 cm/sec TIRRWHBRAMEUT LEE 2 D, EPOEBRCIEE LI OLITELD
R\ L L1, ITHRIIES MR YKREL, BN ETLIBERTHEANRADI, FHRED40
~50 cm/sec & AKX EAKDHYMICED, Fig. 5 L DL X 5 IERALTEOKREREEMN 0.3~0.5 mm T
HBHZEEERT DL, REIE 40~50cm/sec (IEEMTIC IR TRERATEC OV DO THA 5, &
T Lo TR L EEASCERIND 2 L8 he LIchi 20, BAOEEZER L T2 RRIK
DERICRAL, BEAEATHEESCHBRELUERTILDEEZTEETHA I,
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NP FNRTL B &, BEAMTCEAMERARE S D, KA E > THPZFEI 5003400, L
23 EAL SRS 5 TEREOT CEMR ST E RSP T 5, 2 DHFKIX Fig. 5 O#AD
EERREEOMEDDORR LR E A EERNR O END ST 52032 BH% AR H
FRVOTENL VEETH D, BRI SR D R 2ERE U 1A R EE < % TR ER X R
BEEEL ORIV FRIEE B THRIE 0.2mm FBOMMDREL ELHEREL, HHOBELETX
BTW5B, TD LS BEBORAKEBOKEII EMOKERLD L0 X 5 KHBTIIZLVTHA 50, {H
ROEDOHER BB OV TV ER2EBIL RS, BUKEL oIl s 2 BHRBEIIbhibhic—o0
REEE 2 5 DT, HHRCRT B EHEINED OEBICHEFSTHECIELHTH b,

Bl L7 & 5 53R 200 m =25 m DRFEE 72 LIAAO KA D OB L T—ED R
FHOLHECRBZEI T LR TAREL bR, COMBRNEDORAMBCEE LER LD LIk
RO LI LDBIR T B, Thbb, EFEFCE b7 d PO RABCETHEL L TUL
H.Lettau!® HEHRC X B KITIC X CRWRIERE L TR ¢ DD, H HEERM LOKEDEE v 1k

OTHE sin T x sinﬁ,— H——T—t

CiehE Lo TTI, 3 X UDOKEDHEITHY, A KE, L 3EOREX, T EARMTH
D, B\ CEE BT 2 RIBIIRRL O AEERNC X b B S B bR B iy, ¢ BT 55—k
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