Identification and Tracking of Convective Cells in 3D Reflectivity Mosaic from Weather Radar Network

Introduction
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® I[dentification and tracking of convective storms using high resolution weather radar data are essential elements of monitoring and warning of severe weather

® Automatic monitoring and warning systems such as TITAN (Dixon and Wiener, 1993) and SCIT (Johnson et al., 1998) have been recently utilized for practical forecasting operation
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= While the previous tracking algorithms use the subjective cost function or the advection vector determined by human experts, an objective algorithm is developed using fuzzy logic in the current study
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Development of fuzzy algorithm for tracking

Four Fuzzy Parameters
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Identification products
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21 storm properties

1) Storm ID, 2) Center latitude, 3) Center longitude,
4) Center height 5) Volume 6) Area 7) Top 8) Base ...... etc.

=» These properties are used to construct fuzzy membership

function and weights

Fuzzy Classifier

Tracking algorithm on radar mosaic

Limitation of cell tracking using a single radar

- No tracking of whole lifecycle of storm due to
short coverage of radar

- No detection of storm at the cone of silence
and beam blockage areas

- Inaccurate storm properties due to beam

broadening effect at far range

=» Reflectivity mosaic can alleviate
above limitations

- Discrepancy of radar reflectivity among

radar network and absolute calibration

- Beam blockage
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+» Characteristics of three radars

JNI KSN KWJ
Band S-band S-band C-band
Range[km] 240 240 120
P oeak[KW] 750 750 250

- JNI were absolutely calibrated by disdrometer

measurements
- Beam blockage simulation using DEM with
horizontal resolution of 3"

< Beam blockage

(lowest observable elevation angle)

Mosaic

Reflectivity calibration
< Inter-comparison between two radar

Characteristics of comparison area

1) Horizontal range

. + 5km at the equidistant point from radar

2) 150km range from radar
3) 2 km < height < 4 km

4) Vertical resolution : 0.5km

5) Reflectivity in beam blockage area are excluded
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Storm tracking results from a single radar
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Storm tracking results from reflectivity mosaic of radar network
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Summary and conclusion

JNI vs KWI
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- Identification algorithm and objective tracking of convective cells have been developed in the
present study.

WW - The developed algorithm properly identified and tracked cells compared with references
using a single radar and mosaic of radar network.

- The algorithm may provide useful short-term forecasting or nowcasting capability of
convective cells and provide the statistical characteristics of severe weather.
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