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Wind shear assessment using wind lidar profiler in Song-Shan Airport

De-Jin Tzengl Guan-Ru Chen * Jing-Hwa Yang2 Ching-Hwang Liu’
"Weather Wing R.O.C Air Force

*Department of Atmospheric Sciences, Chinese Culture University
Abstract

Currently, the Weather Wing, Air Force has installed 4 wind lidar profilers at Song-Shan,
CCK, Ping-Dong, and Hua-Lien airports. In the meantime, these facilities are observing vertical
wind profile operationally and supports the air force flight training and disaster mitigation. In
practice, the low level wind shear is potential danger to the aircraft during take-off and landing.
Base on the wind lidar measurement, it is important to quantify the vertical wind shear intensity
to support the forecaster for issuing wind shear waring. If the potential safety factors (wind
shear) of the mid- and low-altitude atmosphere are quantified and the qualitative risk level is
judged, it can support the forecaster to issue the warning. Therefore, it is an urgent topic to ana-

lyze the wind shear signal.

In this study, the laser profile wind data collected at Song-Shan Airport and the Ban-Chao
soundings are the primary data sources to compute wind shear signal. The Meteorological Ter-
minal Aviation Routine Weather Report (METAR) and Low Level Wind Shear Alert System
(LLWAS) are used to compare the wind shear signal. Based on the vertical wind profile and ver-
tical velocity, the wind shear index is computed. The sounding data is used to compute the inver-

sion index.

The results show that many strong vertical velocities observed by the wind profiler are not
necessarily accompanied by strong vertical wind shears, and strong vertical wind shears may not
necessarily lead to strong vertical velocities. This means that the two variables are both im-
portant for identifying turbulence. According to the thermal wind relationship, if there is temper-
ature inversion, it must accompany with the vertical wind shear. The temperature inversion index
calculated by the sounding data shows that when there is an obvious temperature inversion layer,
an obvious change in wind direction is found. Therefore, by calculating the wind shear index
(WSI) and the temperature inversion index (ILI) method, integrating horizontal wind shear, ver-
tical wind shear, vertical velocity and temperature inversion phenomena can provide a reference

for turbulence and wind shear forecasting.

Keywords: LLWAS, Lidar, low level wind shear, turbulence
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Use High-Frequency radar array to analyze and verify atmosphere and ocean

conditions in the sea area near Taichung harbor

Shih-Chiao Tsai' ~ Hwa Chien'  Hao-Hsun Huang®
'"The thesis of Department of Environmental Information and Engineering, Chung Cheng
Institute of Technology, National Defense University
*Weather Wing R.O.C Air Force

Abstract

Observation of marine meteorological and sea state is a difficult and dangerous task. Ob-
servation operations often require the deployment and maintenance of related observation in-
struments. It is difficult to support the maneuvering needs of wartime, exercises and training.
High-frequency sea-measuring radar has a wide range of observations and maintenance. The ad-
vantages of convenience and real-time observation can be used to increase the meteorological
and sea state observation energy in the waters near Taiwan, and meet the environmental require-
ments of various types of ships in the marine battlefield. The tide of the western coast of Taiwan
is controlled by the resonance of the tidal wave in the Taiwan Strait, and Taichung Port is located
at the ventral point of its oscillation. The ventral point is sensitive to the flow field in the nearby
sea. It will present completely different flow conditions with the rise and fall of the ventral point,
and there is a lack of meteorological data on the wide ocean surface, especially wind speed data.
The factors of the wind field on the sea surface often bring certain risks to the ships performing
warfare training missions in the area. This study uses the newly built high-frequency array radar
in the north sand dike of Taichung Port by Harbor and Marine Technology Center, to observe and
analyze the characteristics of the surface flow field, wave, tide and wind field in the nearby sea
area, and compare it with the acoustic bottom tidal wave instrument of the port’s offshore and the
Central Meteorological Bureau’s offshore Buoy observation data. Furthermore, JONSWAP re-
lation method, SMB method and three-parameter method inversion of wind speed and WRF
model simulation of the surface wind field are compared and analyzed to verify the performance
of high-frequency array radar under various weather conditions. The long-term continuous ob-
servation of the array radar can accurately grasp the various meteorological information of the

marine battlefield environment and provide a reference for strategic decision-making.

Keywords: resonance of the tidal wave, high-frequency array radar, JONSWAP relation
method, SMB method, three parameter method, WRF model
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