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An Eulerian-Lagrangian Hybrid Numerical Method
for the Longitudinal Dispersion Equation

B F* F & R
JUN, Kyung Soo and LEE, Kil Seong

Abstract| | A hybrid finite difference method for the longitudinal dispersion equation was developed. The meth-
od is based on combining the Holly--Preissmann scheme with the fifth-degree Hermite interpolating polynomial
and the generalized Crank-Nicholson scheme. Longitudinal dispersion of an instantaneously-loaded pollutant
source was simulated by the model and other characteristics-based numerical methods. Computational results
were compared with the exact solution. The present method was free from wiggles regardless of the Courant
number, and exactly reproduced the location of the peak concentration. Overall accuracy of the computation in-
creased for smaller value of the weighting factor, & of the model. Larger values of # overestimated the peak con-
centration. Smaller Courant number gave better accuracy, in general, but the sensitivity was very low, especially
when the value of # was small. From comparisons with the hybrid method using the third—degree interpolating
polynomial and with split-operator methods, the present method showed the best performance in reproducing the
exact solution as the advection becomes more dominant.
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Fig. 1. Schematic Representation of the Numerical Scheme
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Fig. 3. Computational Results for Various Weighting Factors(D =2 m2/s)



R G 03

Table 2. Anaivsis of Results for Various Courant Numbers and Weighting Factors(D = 2m?/s)
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Table 3. \nalvaws of Results by

you s Claractey

Method Couran: | n
Numbci J
T AA614:
Split(4) | 0.50 0.075 ‘
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0.25 R PRV
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1siiis -Based Methods(D=2m%s)
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Table 4. Analysis of Results by Various Characteristics—Based Methods(D=10 m?%/s)

Method Courant E, E, E, E,
Number
0.25 0.0018 | 0.0003 | -0.000 0
Split(4) 0.50 0.0053 | 0.0058 0 0
0.75 0.0092 | 0.0102 0 0
0.25 0.0138 | 0.0155 0 0
Split(6) 0.50 0.0139 | 0.0156 0 0
0.75 0.0138 | 0.0155 0 0
6=0.0 | 0.0094 | -0.0099 | —0.0000 0
025 | 6=05 | 0.0034 | -0.0036 | -0.0000 0
6=1.0 | 0.0027 | 0.0022 0 0
Toda and Holly 6=0.0 | 0.0055 | -0.0059 0 0
050 | =05 | 0.0017 | -0.0018 0 0
(1987)
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Present Study | 050 | 6=0.5 | 0.0066 | 0.0072 0 0
6=1.0 | 00179 | 0.0202 0 0
4=0.0 unstable :
! 075 | =05 | 00064 | 0.0071 0 0
6=1.0 | 0.0198 | 0.0225
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