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Analysis of Salinity Dispersion in Estuaries
by an X-Z Numerical Model

ZE - FERS
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E B EEsRd (AR P X-Z BEER-S ghrsled fodA EEgss siskac. &5
Zolo wE EEE o] NI HEtel BE BREHY BIFE 5ol olFohen, B3| HRHEN
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EEEstch FgE RES I B EAstY Manning (REl - BERE 59 EN 2 B
{EAYQ) ks Mestela, BE IEREES vEste] Bkife] g8 L@ 2 R EESFx
fEiE sk}

Abstract (] A laterally-averaged X-Z numerical model with transformed coordinates is developed to
analyze the salinity dispersion in estuaries. Gravitational term. salinity variations with respect to
the water depth, and re-evaluation of salinity boundary condition are examined. Especially, the impro-
vements in stability and accuracy of the numerical algorithm are made by adopting the fractional
step method for the dispersion term of the goveming equation. The model being applied to the
Keum River Esturary, physical and numerical properties of Manning's n and dispersion coefficients
are analyzed. Salinity intrusion into the river, influence of upstream river inflows, and salinity distribu-
tion for spring/neap tide are also examined.
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Table 1. Mathematical estuary models according to width
and vertical mixing

WellMixed  Part. Strat.  Stratified
Narrow Estuary 1-D Model X-Z Model 2-1 Model
Wide Estuary X-Y Model 3-D Model 2-2 Model
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Fig. 1. Coordinate description of the X-Z model
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Fig. 3. Salinity boundary conditions
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st Hie Aolth o] AL Ko Aol osjAt
o}7]| =& Zlo] oL %ﬁlﬁgﬁﬂ & ol % EEse
HelolA Kot x5 upe} dAsiols 7FA sk K
EEIE A BT E S Ak BEME LESt
A st &, ZEEEEES Ko%S/oxP R A
mige] wWsks FA|gk Al o] NS ZEREF
gEEe Eqlete] HEERRE BiEeid SgAc=s
Aat=| =& sloich ofA] whel KPERCES BIRES
Alel] =i A7 AR} EECES 2SR 9 A
ol A FHESHE (n+1/2)A33H 9] BEHE o
A] (26) ol A9} 7o) ME(E o, ZERPEEIeEHN
EEoEe] £ 538 #EE & Zle]th(Ponce
and Yabusaki, 1981).

S l=(1—a,)85+0,(S 1, +SH+Sh)/3  (26)

o714 S*= HEEES EFEHA] & AelelA FE
He (n+1/2)A1RFaA 8] HiE#elTL a,.=3
AtK,/Ax?o|t},

BEEE #E Ponce and Yabusaki(1981)7} st
& 0, =012 7% FAAARA 4km HEhe) B}
F4o e opa FolA= 5 FEEEH e v
el glEdl o] #iBho] Fig 2914 E 4 siRol
THERAA 7P EhEe) 2 5 Ermelth o=
el BEEE £F 0,=035% A5 olzls A2
gol Uy x5F& IS HEL] Witk i
A oln 9] K,=a,.AxY/(3At)=(0.35)(1000)*/
(3X(60)=1900(m?*/sec)°] =<l xRS WIS
PESod 443 o ® AbsEc

2|3 g HEEERE Ko A A (22) A k.ot
Ri7} AA=ojo} sh=dl, Ri# 4L Blumberg
(1977) 9] RS =343l Ri=1022 3den k,
4] Blumberg(1977)7} RET k,=01& A=l
c}.
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Table 2. Comparison of parameter values

Observed

Parameters (&5, 1983) Calculated
Reynolds number 40X 10° 26X10°
Froude number 0.07 007
Richardson number 091 1.73
Circulation parameter 1.3 1.5
Stratification parameter 008 008
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