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Background
 Urban wind environment is affected by the wind profile in the atmospheric boundary layer.
 Statistical analysis based on long-term observation data are vital for assessing the urban natural ventilation efficiency,

pedestrian wind environment and wind load for structures.
 Observation data provided by observatories is the main source of long-term observation data such as AMeDAS data.
 Low-resolution observation is not sufficient for urban-scale wind environment assessment.
 High-resolution meteorological data are not available for long periods of the past. It is difficult to make statistical analysis.
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Snapshots of wind speed at 10 m in 
the Tokyo Bay area of LA data 

Temporal coefficients (𝛼𝛼𝑖𝑖) and mode (𝜑𝜑1) 
of LA data by POD method

 wind speed (10-min average)
 (2013/09/02 09:10-2013/12/31 24:00)

 y = x
R = 0.88
FB = -0.19
NMSE = 0.09
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Purposes
 Develop a method or database that can provide site-specific wind profiles to supplement the urban wind data when field

observational data are insufficient or absent
 Construct a long-term and high-resolution database by fusing observation and local objective analysis data
a. Wind profile index 𝛼𝛼 under different atmospheric stability

b. Basic wind speed 𝒖𝒖𝟎𝟎 based on probability density distribution 

POD

Mode:

Distribution and height of observatory in 
the Tokyo Bay region (AMeDAS)

Linear Stochastic Estimation (LSE)

|α α′ = E
α′ is the estimated temporal 
coefficient
𝛼𝛼 is the temporal coefficient of LA
E is the AMeDAS data;

Training dataset: 
LA and AMeDAS data during 
2018,01,01,00-2021,12,31,23  UTC
Input dataset:
AMeDAS data during 
2009,01,01,00 – 2018,12,31,00 JST

Comparison between reproduced 
and LA wind speed
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Autocorrelation between observed and 
reproduced data, different interval.

Distribution between observed 
and reproduced data at Tokyo

Map of basic wind speed with annual 
return period at Tokyo Bay Region
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