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Introduction to Radar Wind Retrieval Technigues and

Their Applications in Weather Forecasting

Chih-Yi Chen 1,Cheng-Yi Lee 2, and Jun-Ze Yeh 2
Air Force Institute of Technology!
Air Force Weather Wing?

Abstract

Doppler weather radar is an essential tool for modern severe-weather monitoring and
early-warning efforts. Its high-resolution data provides vital insights into the development of
weather systems like typhoons, frontal rainbands, and afternoon convection. However, there's a key
limitation: Doppler radar can only measure the radial velocity of precipitation particles along the
radar beam, and it can't directly show the full three-dimensional wind field. To address this,
meteorologists have come up with various wind retrieval techniques that estimate the most accurate
full wind field from limited radial-velocity data.

These techniques haven't developed in a single way. Instead, they've evolved amid an
important balance in modern meteorology: the trade-off between computational speed, data
complexity, and analysis depth. This report offers a thorough look and comparison of three
representative radar wind retrieval methods: SingleDop, WISSDOM, and SAMURALI. These aren't
just separate tools—they illustrate three common strategies along this spectrum. SingleDop focuses
on real-time use and simplicity for single-radar operations. WISSDOM seeks to combine multiple
radar networks for broad-area, high-precision, real-time monitoring. Meanwhile, SAMURAI
prioritizes detailed analysis of physical mechanisms in specific weather cases, even if it means
sacrificing real-time capability. By exploring their core principles, methods, and applications, this
report highlights how these techniques reflect different strategic choices, improve weather analysis

accuracy, and support crucial fields like disaster prevention and aviation safety.

Keywords : radar wind retrieval; radial velocity; SAMURAI
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