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1. Introduction

New air control radars provide the high-frequent data (4-10 seconds) of horizontal wind and temperature,
as well as the positions of airplanes. This data, which is known as SSR mode-s downlink data (hereinafter
referred to as downlink data), is expected as assimilation data of operational numerical prediction systems.
In this study, the impact of downlink data on a heavy rainfall that occurred in the Kanto region, Japan on
26™ August 2011 was investigated with the data assimilation systems by using a Local Transform Ensemble
Kalman Filter (LETKF).

The data assimilation experiment shows that the low-level convergence that caused the heavy rainfall
was intensified by the downlink data and that the reproduced distribution of rainfall regions became similar
to the observed one. This result indicates that the downlink data has potential to improve rainfall forecasts.

2. SSR mode-s downlink data

The information of airplanes (downlink data) as well as their positions was obtained by new air control
radars (SSR mode-s) by inquiring each airplane individually from the radar. The downlink data includes
the heading direction of airplanes, speeds relative to the ground and to the airflow, magnetic headings, and
Mach numbers, from which the horizontal wind and temperature can be obtained.

The downlink data observed by air control radar of the Electronic Navigation Research Institute (ENRI,
Koganei, Tokyo) was used in this study. The temporal interval of the data is 10 seconds. In addition to this
frequency, many airplanes arrived at and departed from Haneda and Narita International Airports. The
temporally and spatially dense profiles of horizontal wind and temperature around the airports were
obtained by high-frequently requesting the responses from many airplanes. Figure 1 shows the spatial and
temporal distribution of downlink data of 26™ August. The temporal distribution indicates that the
frequency of downlink data is high, except the
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Fig. 1 Distributions of downlink data.



Kanto Plain in summer.

4. Data assimilation experiments

The temperature and horizontal wind that were used in this study were obtained in accordance with
Shigetomi et al. (2013). The difference histogram of the observed horizontal wind and first-guess was
shown in Fig. 2. There is a bias in the histogram of easterly wind, because the histogram was produced by
only one day’s data. Because this histogram looks like normal distribution, the horizontal wind from 09 LT
to 15 LT (just before the occurrence of heavy rainfall) was used as assimilation data.

Data assimilation experiment was conducted by using the LETKF data assimilation system. The
horizontal grid interval was 15 km.
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5. Summary
The downlink data obtained by air control radars provided the high-frequent vertical profiles of
temperature and horizontal wind.
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August 2011 was a few meters,
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assimilation data. The reproduced
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