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In the past decade, the non-intrusive image analysis method for surface flow
measurements proposed by Fujita and Komura (1994) have been successfully applied for
river flow measurements in various field conditions. The method is termed the large-scale
particle image velocimetry (LSPIV) by Fujita, Muste and Kruger (1998) as this method is
capable to cover the measurement field having a width of one hundred meters or more.
However, since LSPIV requires a large storage memory for saving relatively large
corrected images and takes time for computation, Fujita and Tsubaki (2005) proposed an
alternative practical method, the space-time image velocimetry (STIV), that utilized a
space-time image indicating velocity information as its image orientation.

This paper describes a result of STIV in observing streamwise velocity distributions of
the Uji River in Kyoto where a number of spur dikes are installed on one side of the river.
The surface flow images were videotaped from an observation tower near the river at a
height of 40m. One of the measurement results is shown in Fig.1. The surface velocity
distribution just in front of a spur dike is successfully measured in the searching lines set
parallel to the main flow. The measured velocity distribution is almost identical to the
distribution obtained by LSPIV as shown in the figure. Fig.2 is the contour map of the
streamwise velocity component. We can observe that the main stream coming towards the
upstream spur dike changes its direction to the other side of the spur dikes after passing
through this region due to the flow reflection effect of the spur dikes.

According to a sample calculation performed by the authors, STIV is almost ten times
faster than LSPIV to obtain the same amount of information, except that LSPIV is a two
dimensional measurement method while STIV is a one dimensional measurement method
only in the streamwise direction. Therefore, STIV is suitable for the discharge
measurement and for constructing a quasi real-time monitoring system where a monitoring
camera such as a CCTV camera is available, because this method is safe, cost-effective,
and accurate in the actual flood conditions. The advantageous feature of the method is that
it can cover the measurement area as large as an order of one hundred meters, 135m by
65m in the present case. It can also be noted that the spatial information presented in this
paper is difficult to obtain by the other techniques.
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Fig. 1 Measurement location and the comparison of Fig.2 Distribution of downstream velocity
velocity distributions by STIV and LSPIV component by STIV
REFERENCES

Fujita, L., and Komura, S., 1994. Application of Video Image Analysis for Measurements
of River-Surface Flows, Annual Journal of Hydraulic Engineering, Japan Society of
Civil Engineers, 38, pp.733-738, (in Japanese).

Fujita, 1., Muste, M. and Kruger, A. 1998. Large-Scale Particle Image Velocimetry for
Flow Analysis in Hydraulic Applications, J. Hydr. Res., 36(3), pp. 397-414.

Fujita, I. and Tsubaki, R., 2005. Velocity Distribution Monitoring of Flood Surface Flow
By Using Spatio-Temporal Image Velocimetry (STIV), Proceedings of the International
Conference on Monitoring, Prediction and Mitigation of Water-Related Disasters
(MPMD-2005), pp.35-39.



