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Table 1 Edimated vaues o parameters and root mean square error for TRM, CDE and FADE & different digances o the il column

TRM - CDE - FADE
Lewy
Digances
x(cm) D, a? (min" Y v D% ) ' D.

rnny @ xa T T ey MSE ) b g R

100 322 0519 239x10°5 0.0458 1120 310  0.0455 — — — —
200 823 058 151 0021 1129 1406 00601 115 275 1661 00562
300 612 050 188 0082 104 1342 00616 107 299 1611 00562
400 9.2 056 124 00467 1045 2328 0029 100 7451 1798 00763
500 804 0531 822 0.0%0 1153 2045 0054 116 9109 188 0.0513
600 270 05% 825 00199 113 7.8 00542 114 1101 1660 00458
700 2.9 0767 18 00338 087 1685 0046 08l 2666 1696 0.0862
800 87.57 0571 287 0081 108 14910 00460 105  29.59 1750 0.0430
90 7299 o6 178 00372 097 991 0049 100  23.04 1760 00391
1000 56.85  0.666 357 0054 09%2 %64 0072 09 2298 1780 00341
1100 7.65 0673 300 00243 085 11820 0001 09 2243 1752 00306
1200 60.48  0.6% 294 00330 080 %6/ 0075 08  17.06 1750 00419
Men  46.31  0.608 717 0.0%55 1018 7227 00471 101 1592 172 00470
Minmm 3.2 0.5% 178 00199 0817 310 00301 08 275 1611 00806
Maimm 142.99 ~ 0.767 188 00521 1153 16850  0.0629 016  29.59 188 00763
D 408 0076 593 0005 0117 5.8 0012 012 9638 006 00136

1) Dy,: Digperdon codficient in the nobile regon; 2) ¢: Mohile water fraction; 3) O : mass trander codficient ; 4) v: Average porewater velocity ;
5) D: Digerson codficient ; 6) [ : Order of the fractiond differentiation
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SIMW ATION OF SOL UTE TRANSPORT AT LARGE SCAL E
IN SATURATED HETEROGENEOUS SOIL WITH TWO-REGION MODEL

Go Quangyan' Feng Shaoyuan'!  Huang Quanhua® 2
(1Cdlege d Hydrauic and Gvil Enginearing, China Agricultural University, Bejing 100083, China)
(2 Chineserlsradli International Center for Research and Training in Agriculture, Beijing 100083, China)

Abgract At present , nog of studies about the two-region node (TRM) are dl focused on nodeling ol ute trangport in
|aboratory short il column at small scde. The objective o this gudy was to invedigate the vaidity and parameters of the two-
regon nmode (TRM) describing ol ute trangoort across a long range of travel distances in heterogeneous wil. We used the TRM ,
the convection- di gperson equation (CDE) and the fractiond advection-di sperson equation (FADE) to characterize the olute
trangport processin a 1 250-cm long one-dimensona  heterogeneous il column. Gorparing to CDE and FADE, the break-
through curves (BTCs) at different travel disances can be better fitted by usng TRM , and TRM is better to capture thefull evo-
Iution of the BTCs, egecidly for the early and long tailing part. It inpliesthat TRM is a highly dfective approach to describe the
evolution of solute trangort a relaively large-scale domain in heterogeneous <il. We found that TRM had dmilar scale- depen-
dent digerson as CDE  However , the digperson codficient of TRM was less scae-dependent than that of CDE It was d
found that the mass trander codficient of TRM decreased with the advection time in a power law function indicating the presence
of muitiple timescdes of 2l ute mass trander between imnohile and nohile regons, and the nohile weter fraction of TRM can be
determined with the ratio of effective porosty and totad porosty of soil.

Key words Slute trangport ; Heterogeneous il ; Two-regon nodd ; Large scde; Innohile water ; Numerica smulaion



