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A BASIN-WIDE DISTRIBUTION MODEL OF LANDUSES AND
HUMAN POPULATIONS BY USING STREAM ORDERING
AND THEIR INTER-BASIN COMPARISON
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In this paper, we develop a mathematical model using the well-known Horton-Strahler’s stream order to describe
basin-scale distributions of human activities, such as landuses and human populations, in many river basins with
various geomorphologic features. In the model, we assume that mean areas or numbers of each human activity,
such as the paddy field, forest, urban areas or human populations, of each stream order form a geometric sequence
with the order number, which is the same representation as the conventional Horton-Strahler laws of river
geomorphology. GIS datasets of the landuses and human populations in 109 large river basins of Japan are used for
geographic analysis. We verify the model applicability and then examine relationships between the Horton-
Strahler’s ratios and the ratios obtained from the present model for the human activities.
averages and deviations of the human activity distributions of the 109 river basins by using the present model and

Furthermore, we evaluate

attempt a river basin classification based on the evaluated statistics from the model.

Key Words: river basin management, human activity, stream order, geometric model, landuse,
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