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Abstract

To improve the scientific and refined management of sound environment in a city in Guangxi, the
acoustic environmental zoning was systematically adjusted based on the “Environmental Noise
Quality Standard” (GB 3096-2008) and related technical guidelines, integrating regional geographical
characteristics, land use patterns, and noise monitoring data. Based on continuous monitoring data
from 2020 to 2022, 127 monitoring sites were established across major functional zones of the ur-
ban area. The equivalent continuous A-weighted sound level (Leq) was used to analyze the spatio-
temporal distribution of noise and identify dominant noise sources. GIS-based spatial overlay anal-
ysis was applied to optimize the delimitation of zone boundaries, clarifying the extent and manage-
ment objectives of each functional zone. After adjustment, the area proportions of Class 1, Class 2,
Class 3, and Class 4a zones are 18.3%, 45.7%, 22.1%, and 13.9%, respectively, better reflecting cur-
rent urban development. Evaluation results show that the daytime compliance rate increased to
82.6%, while the nighttime compliance rate reached 63.4%, with significant noise exceedances still
observed in Class 4a zones along major roads. Differentiated noise control measures were proposed
for key areas, including low-noise pavement application, installation of noise barriers around in-
dustrial zones, construction time regulation, and optimization of green buffer belts. Furthermore,
improvements in supervision mechanisms, inter-departmental coordination, and public participa-
tion are recommended to promote sustained improvement in urban sound environment quality.
The findings provide practical reference for zoning optimization and noise pollution prevention in
medium and small-sized cities.
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Figure 1. Flowchart of acoustic environment function zoning
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Table 1. Distribution table of noise monitoring points in functional areas
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Table 2. Noise limits and monitoring point layout for various functional zones during daytime (nighttime)
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Figure 2. GIS geographic information system process for forming acoustic functional zoning maps
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Figure 3. Comparison of the area before and after the adjustment of acoustic environment functional zones
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Figure 4. Division map of acoustic environment function zones before adjustment
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Figure 5. Adjusted division map of acoustic environment functional zones
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