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River Surface Velocity Estimation via Image Analysis and
Microwave Radar Techniques
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Abstract

Disaster warning system is always a serious topic of country development,
especially for the typhoon and floods. So, the government spares no effort on the
development of disaster warning instruments and systems, and this project is one of them.
In this project, we try to set up a platform of flow monitoring and analyses by combining
the knowledge of Taiwan Typhoon and Flood Research Institute (TTFRI) and Instrument
Technology Research Center (ITRC) R & D capabilities. The aims of this project are to



develop the measurement modules, including image monitor method of river flow
velocity, and the discharge estimation method. To correctly acquire the river discharge
information, the particle image velocimetry method is involved and compared with
commercial instruments. This method used contactless measurement instrument can be
applied on large scale river image analysis. This method is verified with some on-site
experiments, and the estimation capability of surface velocity is confirmed. Moreover, the
interactive relationship between surface velocity and discharge is analyzed with linear
and non-linear correlation estimation methods. The analyses results suggest that there is
some linear and non-linear relationship existed between discharge and surface velocity.
Combine all results of this project, the river discharge estimation can improve the
advance disaster warning system, provide the accuracy river flow and discharge
information, and lower the cost of disaster prevention. In the other words, this technique
can lead to an accuracy and efficiency disaster estimation and prove the self-development
capability of ITRC.

Keywords : Disaster warning instruments, discharge, image monitor, surface velocity,
correlation analyses, Particle image velocimetry.
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