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THE STREAM-TUBE MODEL FOR THE TRANSFPORT OF DISSOLVED
MATERIAL IN NATURAL RIVERS

M A 5 3h* - A R S

By Nobuhiro YOTSUKURA and Shunroku NAKAMURA

This paper presents a comprehensive assessment of the stream-tube model for two-

dimensional solute transport in a natural river with steady discharge. Employing a

transform of transverse independent variable from distance to cumulative discharge,

consistent derivations are shown for model equations under unsteady and steady trans-
port and for equations taking account of solute exchange with a deadwater zone, Analy-

tical solutions for steady transport are presented as adequate approximations. Also

solutions for solute with a first-order decay are obtained as modifications to those for

conservative solute, Recent information on model coefficients are reviewed, in particu-

lar on the transverse dispersion coefficients. The paper concludes that some improve-

ments are needed for Taylor’s dispersion theory, which is the basis of the present mod-

el, in order to predict transverse dispersion properly in a nonuniform flow.
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