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Vulnerability Assessment of Building Exposed to Debris Flow
——A Case Study on Qipan Gully, Wenchuan County

DING Mingtao" *, LI Yulu', PANG Jinbiao’ and WANG Yingjie'
(1. School of Environment and Resource, Southwest University of Science and Technology, Mianyang

621010, China; 2. Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University ,
Chengdu 611756, China; 3. Sichuan ZhongDiYun Wisdom Technology Co. , Lid. , Chengdu 610017, China)

Abstract: Assessing vulnerability of building to debris flow is the foundation work for disaster risk manage-
ment. This paper selected 11 indicators including the buildings characteristics, the relationship between buildings
and debris flow and the environment, which are described as the buildings’ function, structure, area, material,
height, the distance to the debris flow gully, the angle between the buildings’ axial direction and the flow direc-
tion, flow direction, depth of flow, and velocity of flow, to assess the buildings vulnerability by using the GIS and
the Cellular model. The three steps of this methodology are as following: firstly, the vulnerability indicators are se-
lected and those data are pre-processed into the raster form. Secondly, the damages of buildings caused by debris
flow at different frequency are simulated by Netlogo. Lastly, all the data are processed in the GIS with the spatial a-
nalysis model. This paper takes the Qipan gully as a case study, and draw conclusions as follows: (1) The buildings
with special functions such as hospital, government department, and schools shares the highest vulnerability.
@ For buildings with the same function, the farer it gets away from the channel, the lower vulnerability it has. (3
The vulnerability of buildings on the left bank of Qipan gully is higher than they’re on the right. @) The buildings
vulnerability has the highest sensitivity to the buildings’ characteristics included buildings’ function, area, struc-
ture, material and height among the 11 indicators. The conclusions are confirmed by the field investigation in the
Qipan gully, and it is seasonable and reliable. Finally, this paper gives some advice to the Qipan gully government
department for disaster risk management.

Key words: debris flow; building; vulnerability assessment; cellular model



