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Fig. 1 Location of sampling sta’uons for ndal flats in
Hiroshima Bay area.

Table 1 Characteristics of 10 tidal flats surveyed in this

study.
Origin Site Area Year of purpose
No. (ha) construction
Natural 1 24.0 - -
2 4.7 - -
3 33 - -
Constructed 4 24.0 1990 mitigation
5 32 1996 oyster culture
6 6.7 1996 oyster culture
7 1.2 1984 bivalve culture
8 5.0 1987  bivalve culture
9 23 1987 bathing resort
10 2.3 1987 oyster culture
sEIZBELK. Fig 1 CHRTFBOMEBERT.
INODOTFHIZONTIE, 1996 4E 5 A & 2000 4E 11
IZFRE%ITo7-. Table 1 IZAEL-BARTA

IFBOBMRETT. ATFEBIEIZFRTH Y 0k
PERTE, WgKIBE, WRLUE-FROIFF—~ gy
REDBHTERINZLDTHS.

St.6 Tik 1995 25 199 4 3 Bich it CITES
ERL, BRCERSICIVEBEHEC-D, Bk
b 120m DHE HEFE) HEEEZKBTFBE
DTHHEEBEEENIGH25m DEFH I FTHAE
.

StIDATTFEIL, 1987 ATHICERENT-
FETHS. 0%, 1996488 25199741 A 12 H
i, BEREEFEFRL L TEEL ST -TFBLE
DHF¥, RUCTFHNICEHIEERYIERT 5725
OBE+IEPELIN. BLTEIFIERLOHE
~DEREI08 mE T, BLEI,550 m®, 41000 &
TiT»oh. ZOBLIHFCREBREDREOHE
ERWERY, BAMICEEZS S RITTLHB SN
. ZobBECNORGEGOMOMERAWNT

24

19984E1 4 ~3 8 £ CHiED b E~DEES m T,
DELI0/100, 7,960 MBI F4+EHB LA, T
20004E2~3 A IZHi#ED HAMHE~DIEHS mE T, 4
E2I30/100T1,700 M OB+ T E 41T -7, 723,
NOOTHEIEE U ERITE B R AH EAEERT
POINE L.

-
~—

Q) ITEOER

St.9 D ALFETH, BLTHEAD 199 4 5 A
CEGTIHFHEEO 19984 6 8, 7H, 8A, 104
RU 128, EHIZ 246%m 20004 11 Bic +55%
BB L. FBOTSERESIISERTRED -
EEBEETR»L+12m & L, TRICH->THL
CESR 3m RT3 A0 B AR Ui Ticat
Uiz, BEREETVTRL b ABOTER L L.
No.9 UADTFETIE, 199645 A & 20004E 11 A
AR FECEEORR 21T 7.
TEIIHARI05emD R Y H—FEx— FUEEIS 3
TRE30emE THEIHE LAATERR UL, ERUE
TEEEREMICI-TEDTE, HBVITELR
AT TERZBIEE LRk, BEICEETZE
&, ALFBTiIsemfii, BRFETIZO~2, 2~
Sem, Semid FiXSemfEifE CHEEZ ST~

) LTHOBBILZA N

TRIBEOBEE L EZHAC LI T I EDICHES
B, RBEHNMA (VI EAE) , BILBLEA
(ORP) RUMETFANM ZHAE L. AEARDOHAIE
LR (RBTRED THAEREELETEML +
321cm #R) IHEEHRHLIECES- T 10m BT
KREZHB L TR, BB H (VL INEHE)
FRURT DO EY L A t, BEATHRE B
L, 30%DBRILAKEKCHEED 2N LIZE,
ERLE. BRLEYVIARSLZVE 28 (>
475mm) , ME (20~475mm) , AP (0425~
2.0mm) , #ME (0.075~0425mm) , >k (0~
0.075mm) O 5 &4y 7=,

ORP I3 +HEDEE FMDOEERE L.
THREOEBICHI BILERT D0, BIER
YCHERETIT o=, FALAEHIIER 10mm D
ZREBHEERER, HM-50V B)C, KSR
L TR b RER (REERE, HS-205C &) %
FAuE,
FREIENIZBT 528K TAMITESE CHIE
L7, Z2HEOMAER0.25cm)Z FH>AE12cmD #

HidgE



U Ah—AF— FRAOHEE LB LAL, BTK
HDORZHESE CHEEANO LT LIV RV -,
EEDDHIZ—-BLALKER, KERD199%6512A
26 B (BIA15~9cm), 2000£E12 8 11 A (AL S~10cm)iZ &1
WIS T AN OELERIZE L.

@) 2HEK

HEROLERKIIDAPIEE AW TRIE L',
+BH Il g BER) 24— b7 L—THEL
ALK (A== T7—+743a7, F

FHEEK) 9 mliZBFBL, 1SRV T v 7 Z(G- 560,

Scientific Industries, INC., New York)I{Z DT 72 b D%
FHE Lz, RREBEFHRDOALHEKRTIOOET
BERFRL, BEAL~) U 2RBEN2% LD X
3z, BELE. sA<l ryEELEYVIL
1mliZ0.3% DAPI (4’ 6-diamidino-2-phenylindole) %5 #& %
100 piNx, BEFFClOERELE. Z0%, %5
AREBEFEHL, 77 VXV AHZBEELE
PBS(Phosphate Buffer Saline) & e L= 7L % &
10 mic2 B kS ic AR, Zh%E] ml min~ O
ETHIIEBL, =27 VERT 744 F— (46020

pm, NMS, #8456) LiciéaL/-Ekz AR L.

Ak EOBE ARSI T E IR EABRMEL AV,

) HEHE

St9 DALTETIHIEAOFHEFHIEL, HEH
LEtEIL L > TRABIG A ZRD . HEAROFER
FWEBEE Ny 77 —MiEH (ADV—field,
NORTEK, INC., Norway) %A\ /. BIEIIREF
BEDABEEEEMH+1.5 m O, THERE
b 5 cmDEETRHELE. 28, KESK 50cm
IChoThLBIEEZBEMBLE. BEYTI)TE
#3310 Hz, 5Hz, 2 Hz, 1 Hz, 04 Hz X 1}? 0.2 Hz
FRFRIH L CT—F ZHEIM LIS, 2Hz UTD
BEHTRD - AWISIILEBEERE) o229,
10 Hz TEAMIIGH ZRKD -, FRET KPR (1997
410 B 30~31 B & 19984 12 A 30~31R) {2 18}
Wbl THRIE LK. ¥z, BT ERES
ROFE CFHHT, KEARFEIZIT- 7.

FOEAIETE LRI FMOEER, KF2FAR
UHEFRATHY, EMFRZy, BHRZy, $E
FHEzwe Lz, ZZ TR, TEAE»bMAIZE
wAHBE Uiz, AREFRE2RSu, v 105y B FHHE
MER (1) If-> CAEESHE () 2Rd.
f2ds, EHREEIAZ 104, SRV E UL TKESR
HOEHE L kDN, EHEFMBI0ICR2D & —
FEIELRID, 105HERA LK.

(.7= [uz+vz
TIZTC, u, v AREFHE (cmsec!)
U . AEZH5E (cmsec™)

(n

©) WA ADOFE

FBIZBITAFENEZBATES, KEXAREN DT
FEAEIRICI BB LRENEEZILNS. L
NLAENRL, BOFEERNLCEIZ OV TRV KK
TIBRAKRT L R-oTWBED, HEETEZ &M
BHTHRETHS.

LMo T, KRR TREOFERIALHEIZLS
MNZE2E0n» L EBRERDTZRD, AW
BAOEIZHLL LT, EEFMEZRFI L. ToX
ABTIS P IEFEDE N2 & Reynolds & A Wit 73
L L TR ZOFETERFRIRREL
DEAMIEAREERBORAMISHEZF LN EK
EBL, BHERDOEBTHHEI LRI,

2EOFNICRT 2 EBFHERS D D EABISS
FRIQ) ~ (D> THE L., £7°, 220K
EFEE u, v EL, SREFE w 758, KER
ERUHEREDZFNENOLEFELY, V',
W Lis, KxOEBFERS AT, HAN
EhERDE.

w=u-U 2)
Vi=y— (3)
w=w-W @
Ty =—pu'W’ (s)
7, =—-pw (6)
Tt = AT + T 7N

ZIT,
V. W S EEERS(m sec)

V, W . BHiERS(msec™)

U, V, W . g&2smEmsec)

T U EVW HROEAMIGAN M

T VEW RO AMIEHN m)

T : B EW, VEYWOEREAMIEAN m~?)
o : WAKRDHEEKgm™>)

a
u

3
»

7L, BADEEIZ20C, 30%iZBiT 51,025
kg m> & FHWo, F7o, PHREIBESFTRIE
BEE L L CI0EEE AN D Z EAEW. 10,
54y 7p PEERIES E B LR, BEETS%UN
Thot. #oT, FEBIZIT 5EANS IR

| EEHOESTR L 105 OFHE THE L. 1056

25

OEHFEIZ W TR ETBERA O/, Thobb



TABEIBERDHETHY L E®RE2EH- T
EEEER L.

3. ERRUEER

O BEATITERRBIT? HE#EOSHREL

Fig. 2 i3 SO BT 2BLATLBL%E 6 » AR
AEEL @) LBL 2 FHOAREILG ZTT.
Fig. 2(a)h> bR BERLERH H+321cm DIEBERH 5
ME 40mFE TOREAE 1996 D 2.8/100 5 1998
FOBLITHEIZL>T1.0/100 (1998E 3 ADELT
HRETRHROARIXR LOWEESR2SH 5SmE T 0/100)
BB LI Z EBRFELBND. L LANSL, Fig
2T X 91T 2000 FEISIFHE T 3/100 (123002 R
STWB I ERbhotc. ZORENL 1996 FE&iF
EALRILTHY, BEEN-HHRIEPOIZITE
BEIN, bEOTEERIIRS-TIEEXEKTS.
—%5, BIgoS#HnAeElk ) 2325 L4800
BLIZ R EREMIT2< 6 »y ARIIRA L HEC X
DB AEITHERF TE TV

FRIBOGERIE, 6RASKL-TLELERS
BOFBIC Lo T—RIEBZIBZ L bEL LN,
IOk, KEROK S00Km BD%EBL-ER
DRFEEF 7. BRI 1998 £ 9 AFnFKLRIZ E
BeL/=BRA 7%, &R 85& 10 LRI EREL
ER 18 ERHB. T/, 1999 £ 9 AMLEIC E
feL7=BR 16 5L FA FEWmIC EELE-ERA 18 8
BHY, 2000 FiZITERITR»o. ERXE 64 A
f (1998 4 5 Anb 12 ) , EKBEEADZEAL
CEBRRZOER TS, 85, 18 Db NAE
Bibidizhsot-. LB -T, ATFBETHEOKEBIT
BEAREBAKMEICL > TR EHEENDAR,
HHIITRATHD.

Fig. 31X St9 2B DA BEEERH L +1.2m it
ROBELE, % (6 »y AEOEY) & 2 £4%015%
RE (0~5cm) IZBIFTBUNVINEREE, WERER
DERETT. BEaio L raRRiT 005%, &
TEED 6 » ARIZTEY 16% (08~22%, +v 7
N n=15) LELRI& B LT 3218 (16~44 %)
EWMEIZ AR o7, LA L, B 2 %D 2000 £D
N FERERIT 0.96%IES LI, YV MEBEN
BVWEEZBELTHICRAVWZLOD, ThMK 6 » A
BUTHERF S LD 2 ERICIIRBEh TaBEN K E
KiRY, YIWMBKEHLEZ EE2EKTS.

HMEBTELFRBRRELE R LK. 1996 FE0H|

26

Distance from land (m)

0 10 20 30 40 S50 60 70 80 90 100 110

a
a b (a)
E.
e
]
= K 3
E 3 [ —e—May 1996 B
: —6— June 1998
B -4 + —o—July 1998
a —— Aug. 1998
ST A0t 1998 e
—B8— Dec. 1998
-6
Distance from land (m)
0 10 20 30 40 S0 60 70 80 90 100 110
[
-1
&,
5
g3
fom
]
£ -4
D
=
5}
-6

Fig. 2 Monthly (a) and annuat (b) variations of slope in
the tidal flat at St. 9.
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Fig. 3 Variations of silt content and bacterial population Fig. 4 Temporal variation of 90 percentiles of shearing

in tidal flat sediment at St. 9.
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stress in October 1997 and December 1998.
Dotted line indicate the critical value (0.1 N m?)
for silt movement.
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EFFECTS OF SLOPE IN CREATION AND RESTORATION OF CONSTRUCTED
TIDAL FLAT

Kyung-Jin CHO, In-Young CHUNG, Wataru NISHIJIMA, Kazuto TAKIMOTO and
Mitsumasa OKADA

The objective of this study is to identify the controlling factors to construct tidal flat ecosystem having similar characteristics to natural ones. The
change of soil structure at constructed tidal flats that were restored was investigated. Furthermore, annual change of soil structure at 3 natural and 7
constructed tidal flats in Hiroshima Bay was studied. When the slope of the restored tidal flat was small and soil with high content of silt and bacterial
population was used, constructed tidal flat similar to natural tidal flat was temporarily created. However, the slope of the tidal flat increased again and the
silt content and bacterial population also decreased afler two years of the restoration. It is important to make a slope of the tidal flat gradual for the
construction of the tidal flat with a simdlar soil structure to that in a natural tidal flat. Then, the cutflow of silt which exists in the soil decreases and the
silt subsides easily. It is supposed that if techniques for the maintenance and management like making a breakwater are not applied to the restored tidal
flat, washout of tidal flat soil occurs gradually because of daily seawater flow even if & constructed tidal flat similar to the nature was created.



