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Abstract

The aim of this study is to assess the seismic vulnerability of the building stock in Bayan-Ulgii Province in relation to geological (soil) conditions and to determine the potential levels of damage under strong earthquake
scenarios. The study covers a total of 445 buildings across 13 soums and 1 settlement of the province. A macroseismic vulnerability assessment based on the European Macroseismic Scale 1998 (EMS-98) and an index-based
approach was applied. The seismic vulnerability index was determined by integrating structural characteristics, building age, construction quality, foundation type, and soil conditions, and was subsequently normalized. The
mean damage grade was then calculated analytically for seismic intensities ranging from V to XII. The results indicate that the seismic vulnerability of buildings in the study area is generally moderate to high, and the mean
damage grade increases following a logistic trend as earthquake intensity increases. In particular, wooden structures and old masonry buildings exhibit relatively high vulnerability. Furthermore, the widespread presence of
loose (unconsolidated) sediments in Bayan-Ulgii Province contributes to seismic wave amplification, which may significantly influence building damage levels. The findings of this study are important for understanding the
relationship between seismic vulnerability and geological conditions and can serve as a practical basis for earthquake risk reduction planning and structural strengthening measures.

Data collection

A seismic vulnerability database was developed for 445 buildings located in 13 soums
and 1 village of Bayan-Ulgii Province. Building information was collected through field
surveys and local records, including location, occupancy, structural type, construction
period, foundation type, and soil conditions. These parameters were used to evaluate
building vulnerability and characterize the regional building stock.

Introduction

Earthquakes are among the most destructive natural hazards, causing significant impacts on
human life, infrastructure, and socio-economic activities. Seismic risk i1s commonly defined by
three components: hazard, exposure, and vulnerability. Building vulnerability represents the
expected level of damage under a given earthquake intensity and is a key parameter in seismic risk
assessment (Coburn & Spence, 1992). For regional-scale studies, vulnerability i1s often evaluated
using simplified macroseismic approaches, such as the European Macroseismic Scale (EMS-98),
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Ulgii soum contains the largest building inventory, dominated by low and moderate
vulnerability classes. Several other soums exhibit higher proportions of high and very
high vulnerability buildings, indicating variations in seismic risk across the region.
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