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Study Usmg X Band Multi-parameter ( MP Radar to Make Snowstorm Detection Technologies More Sophisticated
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Snowstorms are localized phenomena that change greatly with time. To mitigate damage from

snowstorms, it 1s important to determine when snowstorms occur and to know their intensities spatially
and 1n real time. In this study, aiming at making the snowstorm detection technologies that use x-band
MP radar more sophisticated, we have been comparing the data observed in the sky by radar to the data

measured on the ground during snowstorms, and analyzing the relationship between them.
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Fig. 1 Concept of radar and surface observations
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What is x-band MP radar?
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X-band MP radar was originally installed to monitor localized torrential downpours
and other heavy rainfall. Hokkaido has two x-band MP radar systems: one in
Kitahiroshima City (Fig. 2), and the other in Ishikari City. Together, these systems
continuously monitor an area of about 60km in radius, with Sapporo City at the center
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(Fig. 3). One advantage of x-band MP radar is its observation ability, which owes to its
high frequency and high spatial resolution. The use of x-band MP radar has become
established as a highly accurate method for observing precipitation (Fig. 4).

However, problems remain in using x-band MP radar for snowfall observation.
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Snowfall observation using radar
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Fig. 5 compares the precipitation observed using radar to that
observed from the ground during snowfall. From this
comparison, we find that the radar observation values tend to be
higher than the ground observation values. It was found possible
to convert the precipitation values observed by radar to values
that are more accurate and are closer to the ground observation
values than the conventionally used values by multiplying the
radar observation values by a correction coefficient of 0.71.
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Estimation of horizontal snow mass flux in the sky
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Fig. 5 Comparison between
precipitation observed using the
radar and that observed from the
ground during snowfall
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We spatially estimated the horizontal snow mass flux in the sky
based on the precipitation (Fig. 5) and on the wind direction
and speed (Fig. 6). Horizontal snow mass flux is an index of
snowstorm intensity. Higher mass flux indicates higher
snowstorm intensity.

The estimation results are shown 1n Fig. 7. It has become
possible to estimate the snowstorm intensity in the sky spatially
and 1n real time by using the radar observation results.
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Fig. 7 An example of the estimation
of horizontal snow mass flux in the
sky using radar
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Fig. 4 Performance of the x-band MP radar
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Fig. 3 Observation ranges of the x-band
MP radar
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Wind velocity observation using radar
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A snowstorm is a phenomenon in which
snow particles are blown by the wind.
Therefore, 1t 1s important to understand S
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speeds. In this study, we obtained the A6 L — 2% N 2R DR R D
wind directions and speeds in the sky by Fig. 6 An example of the estimation of wind

analyzing the Doppler velocities conditions in the sky using radar
observed by using two x-band MP radar

systems (Fig. 6).
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Examinations aiming at making snowstorm detection technologies more
sophisticated
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Our previous studies have enabled the distribution of horizontal snow mass flux in the
sky to be estimated by using x-band MP radar. However, the distribution 1n the sky 1s
not always identical to that on the ground.

To detect snowstorms and to determine their intensities on the ground solely from
x-band MP radar, we have been continuing our analyses on the relationship between the
horizontal snow mass flux in the sky and the snowstorm observation data collected at
multiple locations on the ground.
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