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1. Field Investigation of Submarine Sand Banks and
Large Sand Waves

Hiroaki OzAsA*

Synopsis

There are submarine sand banks at the lee of islands on the bottom of the Bisan Strait in the
Seto Inland Sea, and a lot of large sand waves appear on the sand banks. They obstruct navigation
very much. Therefore, investigations concerning characteristics and formation mechanisms of the sand
banks and sand waves are eagerly required in order to make plans on maintenance of the sea way.
This is a report of the field investigation on sand banks and sand waves at Inosakinotsugai in the
Bisan Strait. Soundings, collection of bottom materials, and observation of tidal currents constitute
this investigation.

The followings have been made clear by the investigation :

(1) Northern part of Inosakinotsugai sand bank is flood-dominated current velocity zone and sou-
thern part is ebb-dominated zone. The sand bank is formed by the above mechanism of the
tidal currents.

(2) As tidal currents flow aground onto the sand bank, intensity of turbulence increases and two
prominent eddies appear. After they pass over the sand bank, intensity of turbulence decreases
and those eddies disappear. It seems that sand waves are formed due to the above changings
of the internal structure of tidal currents.

(3) Submarine sand waves are dunes. Those scales are approxnmately equal to the values which are
calculated by Yalin’s formula.

This report has been translated into English as a following report. Ozasa H.: Field Investigation
of Large Submarine Sand Waves, Coastal Engineering in Japan, Vol. 17, Japan Society of Civil
Engineers, 1974

* Member of the Littoral Drift Laboratory, Hydraulic Engineering Division
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I-2 73 5/15 11:10~11:30 ebb 36 2.2 24.2 19.7
I-3 73 5/15 11:40~12:05 ebb 24 1.1 23.0 49.6
I-4 73 5/15 12:20~12:57 ebb 23 2.0 21.5 61.7
I-6 ’73 5/16 10:20~11:01 ebb 40 3.2 24.5 45.7
I-7 73 5/16 11:10~11:23 ebb 21 1.8 21.8 52.4
I1-8 73 5/16 11:32~12:03 ebb 28 2.2 23.4 38.5
I1-11 73 5/17 11:20~11:40 ebb 19 1.4 23.3 37.7
I-12 73 5/17 11:48~12:25 ebb 34 2.4 22.6 44.0
1-13 73 5/17 12:36~13:09 ebb 34 2.8 22.8 47.9
1-18 73 5/18 ebb 13 1.9 21.8 36.2
-1 74 7/24 10:00~10:20 flood 108 6.8 21.0 29.9
-2 74 7/24 10:35~10:55 flood 71 6.0 22.0 45.2
O-3 | 74 7/24 11:00~11:20 flood 28 2.0 24.1 38.3
-4 74 7/24 11:30~11:51 flood 53 4.6 25.0 32.0
o-5 74 7/24 12:00~12:25 flood 42 2.8 25.5 46. 1
o-6 74 7/25 10:25~10:46 flood — — 30.1 88.9
o-7 74 7/25 10:53~11:18 flood — — 27.6 85.8
o-8 74 7/25 11:30~12:00 flood — — 25.8 87.2
o-9 74 7/25 12:05~12:19 flood — — 23.2 62.6
o-10 74 7/25 12:25~12:45 flood — — 22.0 83.0
m-11 74 7/25 12:50~13:02 flood — — 22.4 63.3
o-12 74 7/26 10:56~11:05 flood — —_ 28.8 52.0
o-13 74 7/26 11:10~11:33 flood — — 28.7 56.5
m-14 74 7/26 11:40~12:00 flood - — 28.4 60.9
om-15 74 7/26 12:05~12:26 flood —_ — 29.4 70.1
I-16 74 7/27 11:34~11:59 flood 41 1.0 34.8 26.3
o-17 T4 7/27 12:06~12:29 flood 83 3.0 35.7 28.2
o-18 74 7/27 12:38~13:06 flood Si 1.2 37.2 29.3
om-19 74 7/27 13:13~13:38 flood 32 1.2 38.2 46. 2
I-20 74 7/27 13:45~14:10 flood 28 - 0.7 39.5 20.8
Ls.oeeees lee of sand wave U.S.oveeee upstream face of sand wave u.b.------upstream face of sand bank
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BREE T 2BEWM, v Fy - -FOoFE

" oW & 3
i h o . ' i [\ o
Syl R W | mEww | g ’@f‘f% R w ox
(cm/sec) #(cm/sec) | T(cm/sec) ® ©
13.4 0.680 8.1 2.2 200 78 18 ls.
16.3 0.329 46.4 -0.7 83 25 3 Ls.
13.1 0.212 60.7 0.2 66 10 0 u.s
10.6 0.232 44.9 0.0 68 10 0 u.s
11.7 0.223 51.6 0.2 73 10 0 u.s
15.4 0. 400 36.4 —-0.6 92 19 0 u.s
10.7 0.284 35.4 -1.0 70 21 1 u.s
14.0 0. 318 41. 4 —0.6 85 21 0 u.s
14.9 0.311 45.4 0.3 67 19 0 u.s
19.5 0.539 33.3 —-2.5 111 27 0 u.s
24.0 0. 803 21.8 8.2 232 75 14 Ls.
20.2 Q. 447 43.9 0.7 281 16 0 u.s
17.8 0. 465 32.5 -1.1 261 34 0 u.s
16.3 0.509 27.4 0.9 278 42 2 Ls.
12.4 0. 269 44.6 0.2 261 20 0 u.s
11.3 0.127 76.9 5.1 293 32 0 u.b. no sand wave
21.0 0.245 63. 4 11.8 255 39 0 u.b. no sand wave
18.1 0. 208 83.2 1.2 280 18 0 u.b. no sand wave
25.4 0. 406 57.0 5.3 272 24 0 u.b. no sand wave
12.2 0.147 80.1 0.7 312 16 0 u.b. no sand wave
13.0 0.205 61.7 0.4 273 12 0 u.b. no sand wave
6.7 0.129 51.9 -0.1 263 3 0 t.b. no sand wave
7.2 0.127 56. 4 0.0 253 4 0 t.b. no sand wave
8.2 0.135 60.3 0.2 256 8 0 t.b. no sand wave
10.7 0.153 66.7 0.0 ‘ 271 17 0 t.b. no sand wave
6.3 0.240 2.5 03 | 254 1 14 0 d.b. small sand wave
7.5 0.266 ! 27.9 | -0.2 ! 267 1 9 0 d.b. small sand wave
7.2 0.246 i 29.0 , 0.1 2 8 0 db. small sand wave
7.1 0.154 ; 45.9 ! -0.2 1 233 ' 6 0 d.b. small sand wave
6.5 0.313 | 204 0.3 | 20 | 12 0 d.b. small sand wave
d.b.------downstream face of sand bank  t.b.------tip of sand bank
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HWRTIEFYFY 2 =T 0FEEL T ico I-6~1104H
R, A 723F 7 v r4 Mo EFAIfETHY, v
Fvz—Z@3FEEL TWisv o [-12~15 O EEPMN
DOEMTHD, REDY VY = — FTRIEEL TVl
M-16~20 DR 3W MO TFEUMNE TH Y, hAayr—
NDHYFY = —THRE bR,

2 BB AT - 2 BB, WY (LT85,
THEROR), MEERCET? v Fy . —7D ¥
£ A YR 4, KE b, WHEBIEES O Kb TG
U, SR ok s “g’* | ERFEREOTISIE 7
(a=Ucos ($—¢), FEific LT lateral FEoHE
5l (@=Usin (¢—9), HEDOFHME S, HADE
RE 0, TRENTV B, (v, v DEFHCET A5,
TESA—BEOFHSHETH D, HEISBEETHS &
5 THETOFHECBIT 2 80 R SV RIEANEEL

TWB)o 7ods, [HEEARDE L, WEAC &E

> TELT B o, v ORHI BEA LT D5, @l
EFIHE A 0° 25 » TEE L @EH% SRLTv %,
Fhous, Ls ik, MEMENEHCRHLTYHY FY =
—7DEREREFH, TFRATTebhicZ LR
LTwb, u. b, d.b., t.b. BFEPE G LT
WO XN T EFME L, TREEEE, Escfib
hicZ %Rt

K2IDROEENEESIND,

(1) U SR s 1-1~5 @ 313 5 EH5{EA 43. Tem/s
Thdo ML, I[-6~10 C\~T 45.5cm/fs, I -
11~14 w3\ T 43. 2cm/fs, I-15~19 @35\~ T 36.2
cmfs, M-1~5 3\ T 38. 3cm/s, M-6~11ic 3\ C
78.5cmfs, M-12~15 & 3s\>T 59. 9cm/s, HI-16~20
T 30.2emfs L7 Bo 1-1~19 AikKERE T
BRI DV TOBEETH b, T-1~20 ANERE_ L
RSV TOBBETLBZ EdEFTHE, &
RIS 31 2 KB OMNIGER 58 E =y FEOMY
Hh T & A BFE Y, BELXBEBLT, Bilicob
LFBEFTH B N-6~11 DFFT —FEL oo T
% ofit\ s THYHISERRIC 351 B RIEETEH 5 M-12~157%
BT bo ZDZEREREDEL DA 7 957
Y XAWMNILP T s s, =y FEMOBEYE IR
3T & A EURITER O EFH R CERTc s 5 T
BHERL DD EL > TBTHA 5 L5 3.1 Tk
NI E ST YD ThH B, WOy v ¥y o
—THFREL T BT Us40cmfs &ic» T 5
2%, BWMOTEM ¢ U=30cm/s & —FEL 5o
Who EFEIFETRC SWTHIMO TEMlC, KRk
FABRIGEA B - TWB I L, 4.2%F5
HRAETIObit h ks W TEBC KT 5 LT
TENSHEL Lo T B2 L b Ex b5 E, BT
FOlC ) 5 B HOE O RE SR ORI O —H 2 R+
$ DL L THEE

@ “/g” P57 1D BT IS 35\~ C BRI
NBOIBELVIELIKRELL->TWBDR, #
A, BHeH Y Py = — FTOBED DM
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JTE
ThBCEOYFEEBbR b, g 1, BloL

FElic 3T BHEME (T-6~11) DYEA0.223 T
%o B xR ti, AN Y HITFF V¥
U= THRELLI LRI D, ZOfEE—RITHK
L, ¥ v Fv=—70LFAIMNE (1-3~18, O-2,
-3, II-5) 23\~ T0.336, ¥ F v = — 7O TFE
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TBAHERL TV &V 5 BR THELTW5B3 0
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JUrz . S
o 12.0.136 L RANDER FRTH, g5 R Ve

LV S fERBMO TR AEL EESELL
»TWB,

B) ¥ Fv =70 TFRAUTRG B HVYFY = —
7O EFARNEICIT S 0, XD KEL o THD,
FLMELREHLEZ V. COZERFVFY 2 —F
DT FEMIC I TRFCENIBSFEL T3
CEFTRTIDEEZBNS,

BI26i 35\ TAKHE ¢ #FRLASDTH Y, KE
iz THIEIACEHEOMATH Do FMiEHmT

FTOREEREFTIBBIRELLA 7937 v 74
CETDH VY - - TOSHE? CE S TUEL R
BV Y - - TORBRELTHIRTSH D, EFKT
BETOTEESY VY FY = — TOERCELZTHIDE
LT RTe - T, B26ERBI KT 58 OHR
RL T 5o BAiAs M 22-a iR LAEBCET
HEEOTEE R, WERKIR,SRL D DICRELER
LBV THAMPHERE - Th B3 0O0ENE Wi
HixTEih oo LAL, B26 OXKKHIS SHETT
5 &, EFEEROROITh DA T EREI OB OB
hIvd, XDVEXREIVOTHAY RLTWHI5TH
o CDZ D, 1 TRRIHEDOE ST LD,

FRE26POHAEGERDE, A 79X/ VHFAE
PRI T SW~NE 0 G E » TWT, Zhiz kg
WERSSE, =y TEMOBED Lx#- T, Bilic
DY HFLBOHED L 5B LbND —H1 7 %%
7 Y HA R E =Y TE & OPETMITIC 31T % {5
iz, NW~SE oficiE » TWT, Zhit FiFiEsE
WAKE, 4EMOBELEYE-» TETHMITDH ST
LROHRMO X 5B UbRD, 2D &2 5 KR
REWT, 4 7%%F7 954 Mo © L i#i e
BLTk), BHOBATTHFERSER LT3 &
NRESHbRh5,

B127-a, bz, BIEBHE 124 [-612k115H
WEROBAE U (RERICk FSEEHRR] 10~40
4y, BREFFERH 1B TH3) A2 PAFETLE
EEH, log{F(m)} iz, log(») Hilhics - T
RENTWB, (22 Ta RELhDOBEE, F() 11 A=

Current Direction at Inosakinotsugai
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0 1000
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