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ABSTRACT: We present basic data for developing new research topics and closely examine the existing data on the development and
organization of the Nakdong River Estuary Delta by analyzing various studies of the area, including ocean engineering, coastal engineering,
ocean environmental engineering, geomorphological, and geological studies. We first defined the general concepts related to the estuary and delta
and reviewed the historical development of the Nakdong River Estuary Delta over the past 100 years. We then examined the origin and core
elements of the estuary deposits that constitute the delta. In addition, we scrutinized the main factors affecting the development of the delta and
analyzed existing research on delta development mechanisms by core researchers. The construction of an estuary barrage is one of the main
factors effecting estuarine circulation and has altered the physical oceanic environment, area of deposition, atmospheric emvironment, and
vegetation community of the delta. These factors affect the estuary circulation in turn, altering the delta. Along the Nakdong River, an
unsteady-state sandy barrier appears at approximately three times the distance of the wavelength of incident offshore waves, and this terrain
forms approximately 10-15 years after reclamation in the interdistributary upper stream and transforms the shoreline. It is necessary to develop
a technique to predict terrain change that reproduces the erosion and accumulation of estuarine deposits. To determine the parameters and
variables necessary to reproduce this system, continuous on-site monitoring is necessary. The existing research did not fully examine the terrain
changes in Nakdong River Estuary or the periodic developmental characteristics. To understand the future process of estuary delta development,
it is necessary to establish an integrated management system.
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Fig. 1 LANDSAT image showing the topographic variation and delta of the Nakdong River Estuary(]3-¢, 2007)
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Fig. 2 Development of the barrier islands in the Nakdong River Estuary
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400,000m’fyear FEo|H, A(EFALE ZFHETH(Tidal Fig. 6 CM diagram of the barrier island group in the Nakdong
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FUE EAle olfrtieh 789(1990)9] A7 Aol w2 A}
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H-f-(Suspension), =.%¥(Saltation), 4-F(Bed load) JE|Z &4t FFE weoa EAdPoh ole Fg  6clAel 2o
HANeH, 2 F2 9 =oE, F29 HHES A Ban(1985)9] 2T AHE HAE ARBEX BANEHAE B3
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Table 1 Estimated variation in the area of the barrier islands in the Nakdong River Estuary(Kim, 2005)

Divi Area(m’) Rafio of area(%) Net-area(m®) Dir./Length of centroid(m)
ST 98 ® 1996y  (C)200lyr BA  CA B-A CB AB BC
Jinnudo 805,376.2 818,725.7 926,083 +1 15 13,3495 1074825  W/21.83 E/88.53
Tangjado 559,531.2 596,877.7 591,149.4 6 5 373464 57282 W93 W35.03

Bakhabdeung 542,687.8 359,428.3 368,156.4 34 33 -1832594 8728.1 NE/335.03 §/16.33
Sinjado 528,414.5 602,128.6 657,893.0 13 24 73,7140 557644 NW/522.77  NW/107.18

Daemadeung 297,526.1 346,395.9 209,636.6 16 30 488698  -1367593  E/8.39 E/382.06

Doyodeung 0 114,053.9 3139923 0 175 114,053.9 1999384 SW/132722  NE/626.80
Total 27335358 2,837,610 3067,06 104  LI2 104,074.3 2294259  NW/192.77 $/160.77

Table 2 Estimated annual area of the intertidal zone and sandy barrier islands(Yoo et al., 2006)

Intertidal zone(kmz) Sandy barrier island(kmz) Total Sum

Year 2

I i m Sum I il m Sum (k') j{
1927 8.1 75 51 20.7 07 0.6 00 13 220 EE N
1963 75 74 50 199 13 0.6 0.0 19 218 1o ;Z)
1972 41 90 46 17.7 09 25 08 42 219 ' k
1983 45 82 33 16.0 08 23 08 39 199 - P
1986 5.0 106 7.7 233 09 14 05 28 26.1 %Q‘
1995 38 104 7.0 212 09 11 06 26 238

Average 19.8 28 26
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Fig. 7 Coastline variation of the barrier islands in the Nakdong River Estuary over the last 30 years()7%4, 2007)

30.0
[ —®— Intertidal Zone (A) - & Sand Barrier (B) 8-~ A+B |

[ ¥
250 - IS~
-

200

Total estimated area (kmz)
I
=1

o
=

0.0
1920 1930 1940 1950 190 1970 1980 1990 2000
Time (year)
Fig. 8 Spatiotemporal change in the total areas of the
intertidal zone and sand barriers in the Nakdong
River Estuary

% %9 7% Rolling ¥ Saltation, A5l 4]+ Suspension
o7 TEIAAL

U457 AgFE ddes AP  AFd0A
Kim(2005)2 &3 b S%7PHE o83t 1987, 1996,
200139] dobag FE3har AgHAFS) WA F ek W
3}, 71518H F41Q =Al] o] T RS FESNeY 1 A
o @2¥ Table 13 2t} 20013 WiHEe] WAL 19873 F
Al ¥i3) 0.6781 2 ZHAEtQIL, AAES] AS- 3 dA o]
I w A& o7 HAFHo| Zrlsl 1996\doE 1987 BA]
2o} 11380 o) Z7EHoH, 2001390 1993 AR
o} 1248 BHo] F7I8IR T, A%, dvls, FAEs WA

e
243

b vehtA] efskeban Fgelvh £ BA9] o] Fikdk
olF A7)E 41 19873914 1996 Atoldle AAw AE =
T2 FANA BHA 4ol AR W B
L2 olFshe Aoz Uei, oF 200147HAE EHA
%ol 718 BEd =850l 9 B A el ¢
£o7 o)Fde Z274E Ve

ok&d] WF% 37 A i 303t A7zt i)
HZ AAFY007)& Fig. 73 o] JALE, AAe, MFE ©
259 9 A YEEEES A etk O Al we
AEEst ARzl MF ke F& ko AxeA %
sike 5% WEgoz $ESke Z2HE, e =%
% ko 2 MAshs AAe Jehidich

HZ #3Y 52006 Table 29 2o] Y574 el o
& 1927'd o1F 19957t & e7le] RS AHE-SHd
S5 o g ARl AR B 20U Ao wAdsks
< AEdAed, 2 Ze B2y Wex Aol Multibar 9]
AL 71 AH(Shoal, & &5)7F AAZRE st 9
Rem At o 74m, AAE AEe A9 AT oF 26.0mY 9
Aoz AL FFML, HFF 7Y 239
AREE B WAL BE oF 26km’, R FRAHLS
of 19.8km’, AFF oF 28km’¢] Aog A&sige). duE 23t
o} Ale] WA Wals JEehd Fig 88 AWEW 1960
ojF FWldhe e vehin Jded $E s dAA
719 FAEA S/t dS-E& & & Uk

o]l TN IR ASEE toE xFde v
U Pste 2 oj 8 9 HE(Shoal) TS AR FA R
E SHNOE 2 1090 2gs, I4E HF HASEE

flo oft &
ap, B

H



ol

3574

ok 0.85mmyday°|™], A= F2¢ Z% 4 1.32mm/day, G
< 9 126mmjday=A] Al - FHH 02 RJolE Ho|n USS
AAsAch =} A4 FFEAEC] FEUPL 018~
026mme] HAZA A4 EF Aol 79 o Anke]] wlg) 4
dHez & HdUE e 7HRE Aes AU,

AAZF 5(19%) 37 9L 1719 719 o] F
oA F57 TR FYHE fAke] diFEe] 714 AE
=Y, G574 7 A4= dF A= duks 249 f
o] AN 7N Z AFRERH FYHE SV S
HE AUAAY WPz FEEe AR F330h

3.1.3 CH7|&t Hist

A A(2005)2 37 A4 - Fof 7GRS E BT
o2y a7 ALZE Q3 thr]d W3l aQlos AEAE
(Surface covered environment)2| 3L A71Eld=H, ol &
TA M) JAFEFE At 7|15 F5718 35, U
N% F& 2 A9 ¥ElE opr|ste s8R A9 7j$d
32 2Ydcta 2o bk gith

]

3.1.4 MZUFE AlEF=fHS)

Yptd oz Y5 s FANHAY diTET AR
ol7er XY WA Zvle BEALE HIAPOEAN A¥wst
o FFE X FEY Holg AAHE AFFeEH V'
TFd HEO 2 IS sk AR 4HA A+ o7IE F
(1999 A2 Fn A" 9 AAGA 7PEE o] 83l HGF
7 8 A9 SAHAEZ AUt AN A% &
AN Az g FRAAe WEE AR G&5F dH, o
5% 3 $AE SAHAEE 2, ARnde] ¥ EFTE
59 24 (Vegetation)©] & A G AHRIF M4 A § AE0
Qe Agoz FEE 4 9lom, HA-L2 7HYX|(Tidal flat), Al
2ol Sarpus  trigueter 2+

community),

1P AnE gl B

H uFd AT 31

¢
Mo

(Phragmites  australis ~ community),  &&7E(Mixed
community), AFil(Sand beach) 2.2 AABITE £ T
7 3 AETES A BALZRE AN £Xde=
Aol g, Al AAA A +2 E¥d= Z2d
T, ALY Yo £¥3le EFTELE oA, Al
A A7I7F Lelgol wet @l o WE3s Ay 9l
o} 1A FRFAF 7RO T4 ALSUHL B
g vt glch

32 MZIF wislo] o|F7 | HE

G577t 3ol ¥ AT S22 HEY Ry
o} gozRE e 2F L g A TAHRE BF
o] Fz o] oA EHEALY] AT 2 HA #io] Ayt
of PAEAT 71&Y ATES YAZ Boxd 2FE FE
& G357 8799 BASA d2FAA 5, 2000; Yoon et
al, 2005), 2319 SlrE FAEE S T FHEAN] AFH
Z(AAF 5 19%), 33 A5RE FALEE B3 N
EF ATASFAT, 2002 olFAA 27, 2003; °1FA T,
2003; =A%, 2004), 213 YAl W FRIFO FAHAY
(2= FHAY, 1997) Bl dlem, ol 7Y FRE &
e AFS ooz PR HAEAY ASES
g3 AR2A B42 F dok 22v FAFHL R HHE
9 A4 2 HAHSE AT dF7)1ES =Y AP 952
F =0l vt glon o]E AP AT B W) HrEY
AYPol= v]F3 Ho] Be Ho| dAojth

FHA 500002 FE2 e dea e EAedT o
49 Fluxe] EAS stetslr] 918 gt 2Els o] 881
I 2 JEo BEALAE A3, shet AT H ]
Fog g Al g, Rdgde s FYHE B
RS 0.94x10’mYmonth, SR EHZEL 2.7x10°'m/month, B
ol MFAIZFE 2.03dayel Atk

ok

[<]
=
o

=
ul

Distribution of Water net-flux
(Without riverflow condition)

Distribution of Water net-flux - NAKPONG
(With flood riverflow condition) R[ R

Low | Accumulation density

|
—- Essential flow direction

: , Isukto'
NOKSAD , Tundi: SAF
I I ‘un‘ I,HI '* -(';Illj~AF

‘ades

VI ShT=

' High Low A!cumulation density
——— Essential flow direction

(a) Without river flow

(b) With flood river flow

Fig. 9 Calculated essential flow direction and accumulation density for the net water flux(Yoon et al.,, 2005)
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