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Previous Study -1
Wind profile from Hanbao

 

 

Hourly averaged wind speed profiles measured by LiDAR in the Hanbao
intertidal zone during northeast monsoon conditions.

(a) 2016.12.16-18
(b) 2016.12.22-24
(c) 2016.12.26-28
(d) 2017.01.07-09

Wind velocity increases with height by a power factor known as the 
Hellman coefficient [1].

Reverse height is the height at which wind speed decreases with 
increasing altitude.

Reverse height was normally at 200-240m.
but some situation occurred below 200m.

[1] S. Rehman and N. M. Al-Abbadi, "Wind Shear Coefficient, Turbulence Intensity and Wind Power Potential Assessment for Dhulom, Saudi Arabia," in Renewable Energy, vol. 33, pp. 2653- 2660, 2008.
[2] Tsai, Y. S., Miau, J. J., Yu, C. M., and Chang, W. T., 2019. “Lidar observations of the typhoon boundary layer within the outer rainbands,” Boundary-Layer Meteorol., 171, 237–255.
[3] Banta, R. M., 2008. “Stable-boundary-layer regimes from the perspective of the low-level jet,” Acta Geophysica, 56, 58–87.
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Previous Study -2
Wavelet Transform analysis from Taichung Wind Tower

Wavelet Transform uses short-duration 
waveforms to provide both time and frequency 
localization. It is effective for analyzing non-
stationary or transient signals.

10m/s horizontal wind velocity difference 
in the period of 8.5min



Wind Lidar Scanning Strategies
1. VAD -> 6 Beams at elevation angle(θ) = 75°

2. PPI(Plan Position Indicator)

3. RHI(Range Height Indicator)

https://www.lidarsolutions.com.au/wind-measurement-lidars/scanning-wind-lidar-molas-3d/
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Location:梧棲漁港
Cor.: (24°17'35.8"N, 120°31'00.3"E)

Doppler Lidar 
- Halo Photonics Stream Line XR+
(On Loan from CWA)



Wind Profile at 
2025.02.08



Wind Profile through 
time series
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Wind Shear
under Northeast Monsoon

Vertical Wind Shear = Τ𝑑𝑈
𝑑𝑧

𝑈 is horizontal wind velocity
𝑑𝑧 is altitude change between two
range gates
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Boundary Layer 
Thickness Movement
of the Northeast Monsoon

Top of the Boundary Altitude
Define as minimum of Τ𝑑𝑈

𝑑𝑧 < 0

Case 1:
Date: 2025.02.08 - 02.10

Case 2:
Date: 2025.03.28 - 04.02
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RHI Scanning
under Northeast Monsoon
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Future Work

1. VAD180 75degree and VAD180 60 degree analysis

2. Continuing measurement in Winter with high accurate RHI scanning to find out the rhythm of low level jet  

60 and 75 degree

2 degree

[4]

[4] J. Stinheuer et al. “New scanning scheme and flexible retrieval for mean winds and gusts from DWL.” J. Atmos. Meas. Tech,. Vol. 15, pp. 3243-3260, 2022.
[5] R. A. Kropfli. “Single doppler radar measurements of turbulence profiles in convective boundary layer.” J. Atmos. and Ocea. Tech., vol. 3, pp. 305-314, 1986.

[5]
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Firenze (Italy) – September 23th-25th, 202412



File Input
• Type: VAD Data
• Numbers (i): A day’s data

Loop Through Files 
• Numbers (i): A day’s data

Load and Separate Data 
• Separate Data line 1 as 

Data_angle (elevation θ& 
azimuth angles Φ)

• Data line 2 sets as 
Data_velocity (including heights 
from col:0 to 399)

Check Elevation Angles
• Under the same azimuth 

angle’s scanning, it should 
include 18 Data_velocity sets, 
which is from θ=0° to 180°. If 
the number of sets is not 18, 
this loop(i) will pass and store 
NAN for this time.

Store Data in sequence
• ur (Radial velocity from raw)
• θ (Elevation angle from raw)
• Φ (Azimuth angle from raw)

• z_numRG (Calculating the z 
coordinate and divide it to a 
group)

• z_cor = (30 m)*num of the 
gate* sin(θ) 

• z_res = 30 m
• Let each 30m’s data as a group 

z_numRG. 

Reorganize as Matrices
• Reshape ur, θ, Φ, z_numRG into 

400*6 matrices

Filter outliers in ur
• Remove ur>38 m/s & row1 and 2
• ur(outliers) =NaN.

Loop for least squares method 
at each z_numRG

• Z_numRG from 1 to 400
• Transform matrix

𝐴𝑥 = cos 𝜙 cos 𝜃
𝐴𝑦 = sin 𝜙 cos 𝜃

𝐴𝑧 = sin 𝜃
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• Solve the x [u; v; w] from the least 
square method

𝑥 =
𝑢
𝑣
𝑤

= 𝐴𝑇𝐴 −1𝐴𝑇𝑏

• Receive num(Z_numRG) sets of x

Save Wind data
• Data type: a cell with .mat
• Numbers (i): A day’s data
• Include Time(hr:mm:ss), Height, 

u, v, w

Transform to Wind Profile 
Data

• From u, v, w
• to horizontal wind speed

𝑊𝑆 = 𝑢2 + 𝑣2

• to horizontal wind direction
→ blow to the east
↑ blow to the north

• Vertical wind speed (w)
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Block 
Diagram
VAD Scanning Analysis


