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4 Tab. 1 The explained variance and total variance
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> N 3 0.052 1.110 99.992
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1 2
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( 2) 0.738 0.635
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Fig.2 Remote sensing images at ten experimental areas
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Fig.3  Cumulative probability distribution graph of terrain complexity index
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4
Fig.4 Remote sensing images of the verified experimental areas
5
Tab. 5 Statistics of terrain complexity index o
in the verified experimental areas
1 0.024 0.147 0.066 0.017 .
2 0.023 3.745 1.098 0.513
3 0.184 5.156 1.895 0.737
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An Adaptive Weighting Terrain Complexity Model

ZHANG Qianning' HUANG Zechun'>" XU Zhu'*> Hong Andong' ZHANG Ruifang'

(1. Faculty of Geosciences and Environmental Engineering Southwest Jiaotong University Chengdu Sichuan 611756 China ;
2. State-province Joint Engineering Laboratory of Spatial Information Technology for High-speed
Railway Safety Southwest Jiaotong University Chengdu Sichuan 610031 China)

Abstract: Terrain Complexity Index( TCI) is an important parameter in digital terrain analysis. Proper determina—
tion of TCI would well serve terrain feature sampling theory uncertainty analysis of digital terrain and hydrological
analysis etc. Most available topographic feature indexes scarcely arrive at an appreciable approximation for terrain
due to poor inclusion of necessary physical factors into TCI.

In this study an integrated terrain complexity index( ITCI) was introduced to define terrain using multiple topo—
graphic factors. The procedure of ITCI construction is described consecutively as below: Principle component analy—
sis was conducted to develop an adaptive weighting terrain complexity model in which four single topographic fea—
ture indexes including slope total curvature terrain roughness and relief were collected to build ITCI; Based on
training data from experiments ITCI was examined and an empirical formula of ITCI was shaped accordingly; Ac-—
cording to the empirical formula ITCI values at experimental areas were computed for formulating connections be—
tween ITCI and landform classification; In order to verify our suggested formulation of ITCI with landform types
three experimental regions with characteristic feature attributes were selected and then calculated. Results showed
that ITCI could effectively describe topographic features and the formulation of ITCI with landform types was agreea—
bly matched. The study has great value for terrain sampling and uncertainty analysis in digital terrain analysis.
Key words: integrated terrain complexity index( ITCI) ; principle component analysis; empirical formula; terrain

sampling



