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ibility range and collapsibility grade are taken as variables. The results show that the maximum longitudinal tensile
stress and the maximum vertical displacement of the utility tunnel increase with the increase of the grade of collaps-
ibility. With the increase of the collapsibility range, the maximum longitudinal stress of the utility tunnel does not
increase linearly, but increases first and then decreases. The adaptability of utility tunnel to bending deformation is
worse under three different collapsibility forms. The research results have practical significance for the study of the
interaction mechanism between soil and underground comprehensive utility tunnel under loess subsidence and disas-
ter prevention.

Keywords: collapsible loess; underground utility tunnel; numerical simulation; structural deformation;
disaster prevention
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Quantitative Lightning Warning Model Based on Spatio — temporal
Similarity and Entropy Weight Revision

LIU Fengjiao', WANG Daoping', LIU Yanging”, TANG Yao', XUE Ming’, XUE Defeng*
(1. Hunan Provincial Key Laboratory of Meteorological Disaster Prevention and Mitigation ,
Hunan Meteorological Disaster Prevention Technology Center, Changsha 410007, China;
2. Xiangxiang Meteorological Bureaw, Xiangtan 411100, China; 3. Jingzhou County

Meteorological Bureaw, Jingzhou 418400, China; 4. Huaihua Meteorological Bureau
Huaihua 418000, China)

Abstract: Based on the method of spatio — temporal similarity and entropy weight revision, the fixed — point
quantitative (level 1) lightning warning is studied by using weather system typing to select historical similar cases.
Based on lightning distribution of similar cases, time and space warning models are established. The surface heat
factor and entropy weight are selected to revise the early warning model. The results show that this method has a
clear warning level boundary, and the original warning level is usually one level withoutany grade differences. The
warning level is proportional to the lightning risk level to improve the indication significance of lightning warning
level ; sporadic lightning and weak lightning are filtered, which can avoid the weak risk of lightning warning, and
of meaningful guidance. The quantitative (level) lightning warning can be realized by using the method of spatio —
temporal similarity and entropy weight modification, and it has obvious effect.

Keywords: weather system; spatio — temporal similarity; entropy weight; typhoon; thunder and lightning

disasters; lightning grade classification; warning model



