15E dEFS g3 FEEHe a7 AGlM &5 AL 7F FAHPE F4 %—rﬂ H| 214

Journal of the Korean Society of Groundwater Environment, Vol. 2, No. 1, pp. 30~ 37, March, 1995

FzTdolA Ass 459 AE A4
Analysis of the Hydraulic Head Affected by Stage of Tidal Rivers
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Abstract : In the tidal compartment, the hydraulic head is affected by the stage of tidal rivers. For
groundwater or construct works, head variation of groundwater should be considered in zone of this aquifer. A
numerical analysis is performed which has an 1-dimemsional explicit finite difference scheme to show the head
variation of groundwater with tidal stage and hydraulic conductivity, etc. The stability of the numerical scheme
is validated by using the analytic solution. The head variation of groundwater is observed for various tidal
amplititude and hydraulic conductivity, mean hydraulic gradient and pumping at any point. The range of
influence corresponding to the parameters used in this study is about 60m. This value is not beyond a wave
length (=+/(4m,T)/S). There was a pumping at a constant rate out of aquifers affected by tide and not
affected by tide. Because pumping head in aquifer affected by tide is short, the expense of electric power is
economized in this zone. These results are applicable to trace of contaminant transport, efficient operation of
groundwater, and examination of the safety and stability of works in the tidal compartment.
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Figure 1. Hydraulic head fluctuations in tidal rivers.
(a) Confined aquifer. (b) Unconfined aquifer.
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Table 1. Input parameters used in model.
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Figure 2. Comparison of analytical and numerical solutions at
x=20 m.
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Figure 4. Head variation with regional groundwater gradient at
x=20 m.
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Figure 3. Velocity variation of groundwater flow at x=20 m.
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Figure 7. Relationship of max. head and distance for various
hydraulic conductivity.
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Figure 9. Relationship of head and distance for time.

Table 2. Head variation with varying hydraulic conductivity and tidal amplitude.

=M JE (m) S5 W5 (a * b) Azt AF T

ELA g 05 50.03914 * 0.91570" 0.21012 % 10"
=1.5 m/day 0.8 79.67930 % 0.91588" 0.28267 % 10"
1.0 99.65827 * 0.91584" 0.50336 % 10"

ZNAE FAF (m/day) 5% 93k (a * b) A AF &
=0.5m 1.0 49.23280 % 0.89662" 0.42413 % 10"
1.5 50.03914 * 091570 0.21012 * 10"

2.0 50.11755 % 0.92537" 0.32025 * 10"
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Figure 18. Head variation by pumping with tide(at x=20 m).
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Sum of head(with tide)  =1558.39(m)
Sum of head(without tide) =1554.51(m)
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Figure 14. Summation of head for time by pumping with or
without tide at x=20 m.
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Figure 15. Summation of head for distance by pumping with or
without tide.

1.0 dayd o) =52 W3} FAS sotalr] Hs) =L
A3 E Figure 134 =A|5g ). k2] H oA 0.6 dayoll A B
T} 0.8 dayoll A} zAj9] Jgoz FF71 43t XA Yeh 9l
o ol 29 oz 529 WFo] Azt melr gAY
£ 498 el v} a8z FFEXHolA e 571 Azbel
uhx] oW Wiglsl=rg Au Hr) Yl AA0M 249
FEo] AE A gE B S TR At o) B}
£ Figure 140 EAJStG =) 24 9] J3o] Qe H+E T
2 ARITE 4gsta itk Az 2142 0.01 dayell A 1.16 day
742 0.01 day (144 min) 2}H o2 7} =5%0) 38 At
ZM 9] gao] Qe A9 $F9 F& 1558.39 mol1 24
o] Jgol Y= A% £F F& 155451 molrh. o] Aol
3.88 meld] £Ao] e A sle Aol YA xolE
welth &, g&€ule] zo]7} 9l&-& AAFSEaL Qluh. A Ao
wetA Aol wxE G HS) e FFEALE x=
12mA|Fol A 80 mA] H7}A] o] 58hAA 3 m’/day2 Ud55}%]
th. 7} G2 oA 0.01-1.16 day7}] 0.01 day A 08 S5
o) &2 #Aksked Figure 159 E=A)51%ic). Figure 150)4] Bi=
Hheh zro] 2Ao] gl -9k Q1 A99] Aol oF 40 mAF
7HAE 3-4 mo|t}. o] gre Mol ke sy Y v
3] 0.01 dayZH 2o A 752 golt}. 12|} 24 9] qdgko] &
60 mA| ] O ARE|: FEATL HolA 1 5 o) PR T}

=}
P
T

L
T

36

7] NS 60 mAY ol Felt 249 o] vlorge v}
BT gtk 24 B v AN FAPe Mele
B G F7) o) FD dold DL Aeke
¥ Su12 448 4+ sk

olg3} o] M) YL W SRl T B4
Weg 2aste] wAE nASNATh 249 L B o
NN GE & o, JFAHLD AR FFAIZEe) Aol aie}
Fuzt 2] Aeel FeAHel Ade SHuld G
F22 oo @ A7 FEHojobe Holrh. 22T B w8
A molsn) WA FEREE AT B 249
S W PUD WSS o830 Ao £FE 18
of AT YL

32 aeisioF gt

4 B

249} GFE B gEFolN ek 907k A2k A
ol metd AELT o] AN AF4E olgsAY T2
B4 AFehe P9l BEAOIM N HES Al At
F9) 4% WSHE sofsiol Bk B = RAAE 24 AEG

F%9) B4o] Aatrel £F WFel HAx FH7 o] Ao
AN Ast+E FFshe Aol ek 98 £AQYo
YN nBE B e 2 FES AU

12 =84 ANE 149 A8 F57h g A9
siaishot a2 @), FEsiA AAHQ

2 A 3 249 AFL Ags 159 2zl v
st} g ek F4ASE ANAAE LAY B o4k g
AM 59 271% Gtk Aol thal 2Aje] AZE A5}
F %o sl Heetel WA FrALE Qo) X
HAA 59| A7)s) Az Al G Frh

3 el 4ol met 249 JYPE Rstelo ot
BB AYP BeFe] ool 249 L oF 60 mol
oA BlekstA LERRT. &, £ @ sHolujola) WE B,

4 249 9BE Ve Wy YoE 297 9L
B e Rl Bk £59 Fo) v YA A4S nelshy
£9ug 4728 # Ao

olgst ol N9 FFE
3 249 AZA UG BEL NAT
EEGIERE AR
st ATk 28 24
5o WSS 7Y AATE BHE 5 e 2uAA AT 4
38 AN G AT FAZE 249 FFD Pl A
Faats Aol % AW Mol we} Fule) AR 7}
HeBE o] Yol Astre £4H £ Belo) ol
b Bastt a8 m Asee 55L 249 G 317
o2 W) gEe) 2G9N FYAAL A9l o) 24 £A
= t}%o] Zokd Rolth.

it}
L
AF

Hl =
f

e

i)

D

71

GE S A, 1994, # PR TS, BRoEHHE, p.37-39.



BETFGIN Aeks 579 A% A

Todd, D.KX,, 1980, Ground water hydrology, 2nd ed. John Wiley

and Sons Inc., New York, p.242-247.
Wang, F.H., 1981, Introduction to groundwater modeling,

25,1991, 8%, FHA} p.102-103.

Erskine, A.D., 1991, The effect of tidal fluctuation on a coastal
aquifer in the UK, Ground Water, Vol.29, No.4, p.556-562.

Rushton, K.R., 1979, Seepage and groundwater flow, John Wiley
and Sons Inc., New York, p.180.

Serfes, M.E., 1991, Determining the mean hydraulic gradient of
ground water affected by tidal fluctuations, Ground Water, Vol.

29, No.4, p.549-555.

Freeman, p.67-88.
Yim, C.S., and Mohsen, M.F.N., 1992, Simuliation of tidal effects

on contaminant transport in porous media, Ground Water,

Vol.30, No.1, p.78-86.

37



