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The Application of GIS-based Fuzzy Information Method in
Disaster Risk Division
Taking the Landslide Geological Hazard in the
Great Xi’an Region as an Example
XIE Wanli', TENG Hongquan®®, DU Lei', GAI Hailong' , CHENG Tiane* and HUANG Beixiu'
(1. State Key Laboratory of Continental Dynamics, Northwest University, Xi’an 710069, China;
2. Key Laboratory of Mine Geological Hazards Mechanism and Control, Xi’an 710054, China;

3. Shaanxi Institute of Geological Survey, Xi’an 710054, China; 4. College of Urban and
Environmental Sciences/School of Foreign Languages, Northwest University, Xi’an 710069, China)

Abstract: The geological hazards of landslide and collapse in Greater Xi’an region are mainly found in the
edge of loess platform areas and in the front edge of high terrace in Central Shaanxi Basin, which directly or indi-
rectly impact the locals’ life and production safety. Therefore, the research on mapping susceptibility and risk of ge-
ological hazards of landslide and collapse is necessary for urban development. Based on the geological environment,
physical geography environment, the development of landslides & collapses, rainfall as well as human engineering
activities in Greater Xi’an region, the present study selects landform, stratum lithology and the statuesque of geolog-
ical disasters as the main factors contributing to the geological disasters and establishes an index system for mapping
susceptibility and risk of geological hazards. This study first develops a fuzzy information comprehensive evaluation
model based on fuzzy information theory. It then maps and evaluates susceptibility and risk of geological hazards of
landslides and collapses in Greater Xi’an region based on GIS. The assessment results indicate that the regions sus-
ceptible to geological disasters of landslide and collapse cover an area of 2 138. 6 km’, accounting for 13. 85% of
the total area of Greater Xi’an region. Such typical areas are mainly found in Zhouzhi county, Huxian County and
Chang’an district which are located in the southern part of Greater Xi’an region. They are also found in Lantian
county and Lintong district, the southeastern part of Greater Xi’an region as well as in the east and north of Pucheng
county and the southwest of Jingyang county. The high risk areas are mainly distributed in the front zone of Qinling
Mountain, Zhouzhi county and in the edge of Bailuyuan tableland, Lantian county, which cover an area of 258.2
km®, taking up 1. 7% of the total area. The findings of the study will not only provide a theoretical basis for disas-
ter prevention & mitigation, planning & designing, construction & operation in the process of building Greater
Xi’an, but will explore the development potential of high-quality environment and land resources in Greater Xi’an
region. The study results will also help avoid and reduce various disasters and to a maximum extent promote the
balance between urban development and environmental protection.

Key words: GIS; geological disaster; fuzzy information evaluation model; Greater Xi’an



