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RELATIONSHIPS OF STREAM LINK / MAGNITUDE WITH
DRAINAGE AREA AND RIVER DISCHARGE
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Dependency of drainage areas and discharges on Shreve’s link magnitude in river basins are examined in this paper.
Analyzed here are 109 large river basins in Japan, which have a wide variety of features in size, geology, hydrology,
meteorology and land use. We analytically derive equations that represent a relationship between the magnitude and
drainage area, the fractal dimension of the magnitude with Horton ratios, and a relationship between the magnitude
and mean river discharge. The GIS analysis of DEMs for the 109 river basins shows that Shreve's magnitude law
for drainage areas has a universal scaling property with very high regularity for all the 109 river basins with a
constant exponent, and that the fractal dimension of the magnitude is estimated to be 1.8. With respect to the
relationship of the river discharge to the magnitude, a power-law dependency of the mean annual discharge on the

magnitude is confirmed for all the 109 river basins.

The results indicate that the link magnitude is one of the basic

key quantities for describing the channel network, basin area and river discharge.

Key Words: river basin environment, water resources, river discharge, drainage area, stream

ordering, link magnitude
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