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Extraction of Landform Features and Organization of Valley Tree
Structure Based on Delaunay Triangulation Model

Al Ting-hua, ZHU Guo-rui, ZHANG Genshou
( School of Resource and Environment Sciences, Wihan University, Wuhan 430072, China)

Abstract:  Terrain landform features play major wles in such fields as geomorphology type recognition, relief map
generalization, DEM construction and hydrology analysis. This paper presents an automatic method to extract terrain
landform features and organize drainage system into tree structure based on bend assessment using Delaunay triangulation
model. Compared with traditional DEM or TIN based methods, this puwr vector approach obtains not only the topological
structure of drainage system in planar graph, but also the valley distribution polygon range. Depending on geometrical
computation and judgment of vector line, polygon, the structured properties in drainage representation is enhanced,
avoiding the case of noise disturbance in DEM based method. The core algorithm makes use of the ability of Delaunay
triangulation in detecting hierarchical structure of each contour line. Three kinds of tree structure organization are
discussed; the hierarchical binary tree representing bend inclusion relationship contained in single contour line, the plane
structure tree representing valley topological relationship, the semantic hierarchical tree representing valley join level from
the point of view of hydrology. This paper gives systemically experiment and detailed comparative analysis.

Key words: delaunay triangulation; landform features; drainage system; spatial analysis; map generalization
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