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(a. Outputs of TITAN, b. outputs after erosion, c. outputs using the second threshold,

d. outputs after dilation)
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Outputs from different storm identification methods at 17:29 BST 31 May 2005
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Time  Volume (km®) Project area (km?) Vil (kg/m?) Top (km) Base (km) Max dBz Mean dBz
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17.47 1069. 810 342. 338 35,4391 8.95 2.5 61.5 49, 8842
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Table 3 Evaluation results of 3 different identification methods
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3D STORM AUTOMATIC IDENTIFICATION BASED ON
MATHEMATICAL MORPHOLOGY
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Abstract

The storm identification, tracking and forecasting method is one of the important nowcasting tech-
niques and accurate storm identification is the prerequisite of successful storm tracking and forecasting.
Storm identification faces two difficulties: one is false merger and the other is to isolate adjacent storms in
a cluster of storms. The TITAN(Thunderstorm Identification, Tracking, Analysis, and Nowcasting) al-
gorithm is apt to identify adjacent storm cells as one storm because it uses a single reflectivity threshold.
The SCIT(Storm Cell Identification and Tracking) algorithm uses 7 reflectivity thresholds and therefore is
capable of isolating adjacent storm cells, but it discards the results identified by the lower threshold, lead-
ing to the loss of the internal structure information of storms. This strategy of SCIT may erroneously miss
initiating storms with low reflectivity. Both the TITAN and SCIT have the problem of failing to satisfacto-
rily identify false merger. To overcome these shortcomings, this paper proposes a novel approach based on
mathematical morphology. The approach first applies the single threshold identification followed by imple-
menting a special erosion process using dynamic convolution mask to resolve false merger problem. During
multi-threshold identification stages, dilation operation is performed against the storm cells which are just
obtained by the higher threshold identification, until the storm edges touch each other or touch the edges
of the previous storms identified by the lower threshold. The results of experiment show that by combi-
ning the strengths of the dilation and erosion operation, this approach is able to successfully recognize false
merger as well as to keep the internal structure of sub-storms when isolating storms from a cluster of
storms.

Key words: Doppler radar, Storm identification, Nowcasting, Mathematical morphology.



