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OF A WIND TURBINE PROJECT IN THAILAND
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This study analyzes wind turbine noise propagation in a rural area of northeast
Thailand by developing noise maps and a noise prediction model. Noise maps were
generated using geographic information systems (GIS) from ArcGIS 10.5 software,
performed by the kriging interpolation method on geostatistical analyst. Noise levels
were measured annually from 2018 to 2021 at 40 locations, extending 800 meters from
the wind farm boundary to create the noise maps. Additionally, noise levels were
collected from automated sound monitoring stations to differentiate between daytime
and nighttime periods using independent sample t-tests and were compared with noise
standards. The noise prediction models were developed using IBM SPSS Modeler
software. Noise levels and ambient meteorological conditions were measured at 5-
minute intervals for three days, extending 400 meters from the wind farm boundary in
the northeast direction. Four individual models (CHAID, CART, Linear, and Neural
network) and their ensemble were developed and compared. The models' inputs
included distance, time, wind speed, wind direction, temperature, humidity, and
pressure, with the output being the equivalent sound level.

The results from the noise maps showed that noise levels in residential areas
ranged from 45 to 60 dB(A), in the wind farm area from 45 to 70 dB(A), and the
agriculture area from 40 to 55 dB(A). The results from the monitoring stations indicated
that noise levels in the southeast village ranged from 41.51 to 87.56 dB(A) and in the
northwest community from 29.90 to 81.82 dB(A). Daytime noise levels were found to
be significantly higher than nighttime noise levels. Comparing the measured noise
levels with standards revealed that roadside communities were exposed to
unacceptable noise levels at night according to the World Health Organization (WHO)
recommendations, with traffic identified as a significant source of noise annoyance.
The results from the noise prediction model showed that field measurements
indicated that sound levels were higher closer to the wind turbines, particularly in

the morning and evening, which indicates the influence of human activity.
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The Ensemble model was identified as the most suitable technique based on
the evaluation of R?, MAE, and RMSE, providing RMSE (10.08%) and MAE (5.89%)
during cross-validation for training and testing.

The analytical results revealed that traffic was the primary noise source,
potentially posing health risks to villagers, emphasizing the need for mitigation
measures to improve noise control. Decision-makers can utilize this information to
identify areas requiring mitigation measures and minimize the nuisance of

noise pollution.
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