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 ABSTRACT 
Non-Hydrostatic Regional Climate Model (NHRCM), dynamically downscaled from global climate models (GCMs) 
to a regional climate model (RCM) with 5×5 km grid resolution, enhances spatial representation of meteorological 
variables across Southeast Asia. This study evaluates NHRCM performance in simulating historical wind speed 
patterns over a 20-year period (1980-2000) for climate and energy applications in northeastern Thailand. 
Seasonal analysis for summer (June–September, JJAS) and winter (December–February, DJF), comparing NHRCM 
outputs against the fifth-generation European Centre for Medium-Range Weather Forecasts reanalysis (ERA5) 
dataset. Model validation employed spatial wind distribution analysis, Weibull distribution modeling with 
cumulative distribution functions (CDF), and multiple statistical metrics including independent samples t-tests, 
Kolmogorov–Smirnov (KS) tests, bias, root mean square error (RMSE), and correlation coefficients. Results 
demonstrate that NHRCM successfully reproduces spatial wind distribution patterns consistent with ERA5, 
correctly identifying higher mean wind speeds during winter compared to summer. However, Weibull distribution 
analysis, CDF comparisons, and statistical indicators show a positive bias, with NHRCM overestimating wind 
speeds relative to ERA5. Despite this overestimation bias, NHRCM proves effective for identifying high wind-
potential zones in northeastern Thailand. The quantified statistical relationships and Weibull parameters provide 
essential baseline information for wind energy resource assessment, supporting strategic planning of wind turbine 
installations and renewable energy management under future climate scenarios. 
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