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Observation of horizontal wind convergence associated with heavy rainfall by using two
adjoining 1.3-GHz wind profiler radars
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1. Introduction

Problem of heavy rainfall against the background of global warming has been a serious problem, and accuracy improvement ¢
prediction techniques is strongly desired. The various observation techniques aiming at early detection of cumulonimbus clou
leading to a heavy rain are proposed. On the other hand, in the theoretical field, research of the forecast by a numerical mod
with high surface imagery is advanced. In the future, it is expected that the integration of observations and numerical model goe
to construction of the prediction technique with higher accuracy.

Observation of the wind in lower troposphere is one of the important observations in such a background. In lower troposphere
localized horizontal wind convergence relevant to development of the cumulonimbus cloud occurs. Therefore, it is very impor-
tant for the accuracy improvement of the prediction technique of a heavy rain to clarify the actual condition of the wind in lower
troposphere.

2. Observation of horizontal wind convergence by two adjoining WPRs

Wind profiler radar (WPR) is most powerful tool to measure the wind in lower troposphere. There are two WPRs in the Fukui
plain. One is the WPR of Fukui University of Technology (FUT-WPR) installed in along the seashore in northern part of the
Fukui plain. Another is the WPR of the WINDAS network which the Japan Meteorological Agency established (WINDAS-
FUKUI) in the central part of the Fukui plain. The data comparison of two WPRs enables presumption of localized horizontal
wind convergence in the northern part of the Fukui plain. The distance of FUT-WPR and WINDAS-FUKUI is 24 km which is
a little larger than the typical horizontal scale of a cumulonimbus cloud. Therefore, it is a distance suitable for observation of
localized horizontal wind convergence relevant to generating of a cumulonimbus cloud.

3. Example analysis about a heavy rainfall event on Sep 16, 2013

In the article, we mention an example analysis about a heavy rainfall event on Sep 16, 2013. The heavy rainfall by the typhool
No. 18 and a related stationary front had occurred from Sep 15 to 16. The precipitation had increased after 0:00 on the 16th, ar
the maximum of rainfall more than 25 mm/h was observed in the northern part of Fukui plain from 4:00 a.m. to 5:00 a.m. on
Sep 16.

The data of WPRs indicate there had been a front line at the altitude of 1 km above the Fukui plain on the 15th and the altitude
of front line had increased after 0:00 on the 16th. The increment of front line altitude observed by FUT-WPR was larger than that
observed by WINDAS-FUKUI, which indicates the gradient of front line had increased in the northern part of Fukui plain. The
comparison of horizontal wind vectors observed two WPRs also indicate the strong horizontal wind convergence had occurre
at the altitude from just above the front line (172 km) to 3"4 km with the increment of gradient of front line. We consider that the
horizontal wind convergence accompanying by the increment of front line gradient was a fundamental factor of heavy rainfall
which occurred from 4:00 a.m. to 5:00 a.m. on the 16th.

4. Conclusions

Besides the example described in the article, we have obtained several same observation results. Therefore, we conclude t
horizontal wind observation by two adjoining WPRs enables to detect the localized horizontal wind convergence in lower tropo-
sphere relevant to occurrence of cumulonimbus system leading to heavy rainfall. The integration of this observation techniqu
and the prediction method by a numerical model with high surface imagery is expected to be useful for disaster prevention.
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