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Virtual Network for Regional Material Circulation:
A Case Study on Jinsha River Basin (Middle Section)

XIA Ji-sheng', HE Wen-tong', LI Hong-lin’

(1.School of Environment and Earth Science, Yunnan University, Kunming, Yunnan 650091, China; 2.School of
Resource and Environmental Science, East China Normal University, Shanghai 200241, China)

Abstract: This article focuses on the establishment of virtual network for regional material circulation. Con-
strained by a variety of geographical environment factors, circulation of materials in the region with complex
terrain is not so easy, which include goods, energy, and production tools. Thus, it is of great importance for re-
gional development to establish a material circulation network with the smallest resistance. Virtual network for
regional material circulation utilizes the shortest path analysis function of Geographic Information System
(GIS) to generate, display and simulate the path network for regional material circulation with the smallest re-
sistance under the influences of various geographic environment factors. In this study, GIS software is utilized
as the analysis platform, Jinsha River basin (middle section) with complex terrain is taken as the case study ob-
ject, factors such as geomorphology, topography, vegetation coverage, and land use types are selected as the in-
dexes to evaluate the resistance of material circulation. And expert evaluation and grey correlation analysis are
employed as the evaluation methods to establish the virtual network for regional material circulation with
smallest resistance in the region. In addition, the material circulation among the various cities in the region is
further analyzed based on this network. Studies and discussions are conducted to find out the method for estab-
lishing the optimum virtual network for material circulation in the region with complex terrain. As a result, the
virtual network for material circulation can be provided as a scientific basis for the optimum route selection of
roads, pipelines, and power grids in the region, and the analysis result of material circulation among cities can

be provided as a reference for regional planning.

Key words: material circulation; GIS; grey correlation analysis; shortest path



