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Study on the Influence of Atmosphere and Topographic on Wildfire Spread
——A Wildfire in Shanxi Province as a Case Study

WANG Yuhong, ZHAO Lugiang, YANG Xiaodan, LIANG Li, YUAN Xiaoyu,
REN Liwen, ZHANG Hui
(CMA Public Meteorological Service Center, Beijing 100081, China)

Abstract: In order to deeply understand the characteristics of wildfire spread and the impact of atmosphere
and terrain on wildfire behavior, the “3 « 17" wildfire in Jinzhong, Shanxi Province in 2020 is selected, and the
wildfire behavior is analyzed and studied by using high — resolution geographic information, satellite remote sensing
wildfire monitoring data and meteorological observation. At the same time, the wildfire — atmosphere coupling WRF
— Fire model is used for numerical simulation. The results of this study brought about the following conclusions: 1)
When the fuel load is relatively stable, the forest fire spread is closely related to the terrain and atmospheric envi-
ronment ( large — scale weather system and small — scale local microclimate) , especially the change of wind. 2)The
range and shape of the simulated fire area, the spread direction and speed of the fire line, and the change of wind
direction and speed are relatively consistent with the actual situation. It shows that WRF — Fire model can compara-
tively correctly reproduce the real fire spread. Based on the analysis of spreading characteristic variables such as
spreading rate, spreading direction, flame height, released heat and water vapor flux and the distribution of fire ar-
ea, the wildfire development can be divided into five phases in the simulation period, and the spreading character-
istics of different stages are significantly different.

Keywords: coupled wildfire — atmosphere model ; wildfire spread; forest fire; numerical simulation
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Spatial Ripple Effect of Disaster Loss Based on Complex Network Model
Taking the Flood Disaster Scenario in Hubei Province for Example

JIANG Xinyu'?, FANG Yuan', YANG Lijiao’
(1. School of Management, Wuhan University of Technology, Wuhan 430070, China;
2. Research Institute of Digital Governance and Management Decision Innovation, Wuhan University of
Technology, Wuhan 430070, China; 3. School of Management, Harbin Institute of Technology,
Harbin 150001, China)

Abstract. With the deepening of regional economic integration, a certain area or sector shocked by disasters
would easily cause serious ripple effects on external regions through industrial correlation. It is necessary to capture
the spatial ripple effect of disaster loss for integrated disaster risk management. Based on China’s inter — regional
input — output data in 2012, this paper constructs an inter — regional industrial network, and takes the flood disaster
scenario in Hubei Province as an example, using the correlation analysis method of the complex network model to
explore the spatial ripple effect of disaster losses. The research results show that: in the case of serious flood disas-
ter scenario in Hubei Province, except for agriculture and chemical industry, which caused serious ripple effects on
downstream industries, the overall ripple intensity of flood disaster in Hubei Province on upstream industries is a-
bout 1. 6 times of that on downstream industries. Comparing the first — order and second — order ripple effects, the
second — order ripple on upstream industries such as chemical industry has increased significantly. From a regional
point of view, Shanxi, Shaanxi, Jiangsu were more severely affected by the flood disaster in Hubei Province. From
the perspective of the overall industrial network, the flood disaster in Hubei Province will cause systemic risks,
which caused the overall network circulation efficiency to drop by 1. 2% . This study can provide a reference for the
government and local industries to better manage disaster risk.

Keywords: flood disaster; complex network ; industry linkage; loss spatial ripple; Hubei Province



