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Abstract — We investigatec the deposition characteristics and mass transport flux estimation of the Nakdong
estuary, Korea. To understaid the effects of the tidal current circulation that influences estuary terrain changes,
we used a 2D numerical model to map seawater circulation under three different situations, with the level of
river flow being set as none: or flood. The net-water flux of the cross-sectional area between sandbars (known
as dung) was estimated. Frcm our review of previous research, we know that the development of local sandbars
shifted from the west to the: east side of the estuary after the construction of the Nakdong River dike. Current
development is occurring raostly at the Bakhap-dung near Tadea. The seawater circulation pattern over this
large-scale area of tidal flats brings changes related to the quantity of the outflow from the Nakdong River.
Based on the calculated results for the net-water flux of the cross-sectional area, we see very strong accu-
mulation in local waters arcund Jangjado, Bakhapdung, and Tadae under flood river flow conditions, but accu-
mulation in local waters around Jinudo under the other states of flow. Consequently, in the Nakdong estuary,
the main sensitive regions that are affected by changes in the flow of river discharge are the local waters around
Jangjado, Bakhapdung, Tadae, and Jinudo.
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Fig. 1. Study area in the Nakdong river estuary.

Fig. 2. Yearly changes in estuary terrain.
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Table 1. Computation conditions of the tidal current model

Parameters Computation conditions
Mesh size Ax=y=70m
Water depth (h) 2-45m

3 sec (CFL condition satisfied)
f=2wmsind, 0=27/(24%x60%60), $=35°27'N

Time interval (t)
Coriolis coefficient
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Fig. 4. 3D Bathymetric map of the model domain.
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Fig. 5. Set-up of division regions and cross sections of net water
flux calculations.
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Fig. 7. Maximum tidal current vector (spring flood, without river flow).
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Fig. 8. Maximum tidal current vector (spring ebb, without river flow).



190

— - ET
A S
B % g OF X m B oo
= —~ it —_ qr o {
5 3 —_ 7 e el
5] ﬂO mv 70 ‘HOI_INHO ZT.O
T £ = - 2o b o &
2 g B e 8T 8
ﬂm = ‘mﬂ_ Ur_| 1:Oﬂ E..# m ot ‘ﬂl
ol
: 2 M R ﬁu.ﬂﬂﬂ” 31%.0 =%
> M m :.L n.ml : ‘No o o
= o N oD
N P2 T Blgiiv
2 B ~ g = =0 < - <2
SN -E £ o ) LI
=) lliipsr ® g 2 = L o 1_.._11_A|0D
N NI P | 28 T opEZoyo®
STmme i s 5 -y T OniLRl
L ERER3] = =% (il =N X =
o g O e 17} o = Urﬂ o A
/). - = & Y o -
£ £ 5 B < wRePgygl
| g S = < o T
: 3 |28 & RS j T ok A T
- <) A% = T WY, T o
Ee = =g > ﬂrﬂ_oﬂao_zﬂl}%_
mM m m.n I =2 i o@oam_ou%k
S % [ loxd 0 O
&) m £ = W = HT o O_H T ‘WL EO %ﬁ nu_mo
2% 3 o - = 24T e =
25 = |if " Boop we @ o B T
£z 2 |58 2 xw mHEALHw
as e
i ’ W R e b 4
Z TR e
= O#E O_Eq,uro -5
2 e A
N ﬂO ﬂ_zraﬂwﬁogmio
* CO \J
< = ook B oo
S —~ z O ﬂﬂwﬁw G
\ 2 SELe 2 9 T L oy 2R o
o 7 &= ﬂw W.nndl )moWﬂﬂ
: . 7 = ,
? = . £ o e - W T
: . \\ E PG uu W % D oF mr
P 8 A 7 _ ) = =z, 0 . s
E SN ;m“\l\\\ = 55 b o & ALY
= A\ M: 3 , 3 EOATM_,EM#om
~ - £ o : E 2 %ﬂ&m.ﬂaﬂ%wo
e = = . z z o
5~ =R £ £ =X o < B wg'
. £ :
: £ - R LR A
k- =l 1] ° < R T ,wnAﬂ Lt _ﬂ*oﬂ _xr_,_
= = B o =2 O ﬂ_vﬂql 5
g o 2 © . c e Eo@m Eo
g S 2 ES : S5 .
s§- g o 1 E o o o
£E L o2 | g o i
25 \ 5 |%E & K oF % O wi Wy w
mw m ~ o ”m.m 2 s ﬂLNOOM)\To ﬂAmoM
% g = €2 = < F 2232,
£E * &.M\ . T o0 3 Sl Bl I 1
D.M y T o oar 0 = o
e T A I o0 o 0L *1 I Q14D T
n_“__ em_ S_.nop i zuﬂ‘:z 0149 ﬂoc =

]EH_O,]/KZE'

o]

A

oA Al

SEETs)

1

Tk ZA] veRsdet,

BRI % (Fig. 12

=

&

Ak

=

=

A ZFERLE (Fig. 95

ZO]

FENR 2300 Ao Aol o] F7

5
9] [e]
flojct.

Al
3

o

H
=1

i el =

ks
0.3 m/sec



w57 s A

gl

o2 S-REPIE SBY SFFE O RN PRToAE
e

259) 3ol wepr] 2hh AGuje] SEaelo] WS
sict.

3.3 CIHFZFlux AlAA

Fig. 13~Fig. 15 855 Ada7E vigo s ¥4 f5
(CASE-1), T3 WH-A(CASE-)Y w2] )27 A (AR~ 7F ok
798 1271 YR ) Febe] ZF 9, Z Boxd
Flux ARPAHReltt, o714 F8Ed FHA(CASE-1)S} E5-53F
HHANCASE-2)Y W o] ARl & Aol & et At
AE AFE3hE Fig. 169 2o] Lebd 5= qli=d], ol
SRR o R RE fEEolRl sRdgate] Ae-g 2 v, 7
HE HEluxE vehd dioltt

TSt ool ARE v o g AA Ha At skl <]
FEHA(CASE-1)2F T W-FAI(CASE-2)2] 3 luxe
2729 7} Boxd R uE TR 175}

W 242} Fig. 17
2l Fig. 187 2t} 29] $30E F#luxe] 7hag 9] 44

=a-2

Paa

+1,068.68 +378.67
284.66, el 36796
2,848.27 11,774.59 1601.98} 11,223.30/' m
~-1,122 50 2.608.56
1 1223 |11 o
1001528 |12.626.68
-1,397.75 55| LA75 69 \@m l
; ,204.83[ <5
M v 1204837
3,624.85
045,48 4.493.70 65.45 ~2,034.42 [25740z) ~4.011.80
83.77
9'139/ 3,021.07
VI .52 VI 908121
614025
+25,186.95 4520320 -39,425.76 T
209.034.24) |174.504.62 1eo.77sssI iz1a,497.5e
-34,529.62 Without riverflow condition

[Unit: x10° w]

+ 57,719.01@

Fig. 13. Divisional distribution of the net water flux (Case 1).
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