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MCS Identification and Tracking Based on Geo-satellite IR Images
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Abstract

MCS (mesoscale convection systems) are significant weather systems causing heavy rain, hail and oth-
er severe weather events. Many disastrous weathers are usually caused by strong convection systems of
10—200 kilometers, but they are very difficult to forecast in operation. Geostationary satellite infrared im-
agery with higher spatial and temporal resolution provides much practical information for identifying and
tracking MCS automatically from a broader perspective. Many researches are implemented on MCS based
on geostationary satellite infrared imagery, amending the MCS judgment standard according to the actual
condition of the weather. However, the lack of mature auto-tracking software has limited the extensive
surveying of MCS using geostationary satellite. Artificial method is too onerous and error prone.

An automatic method of identifying, saving, tracking and characteristics recording has been estab-
lished based on imagery processing and time series analyzing. First, smooth sharp noise of the satellite im-
age with mean [iltering method and median filtering method. Then binary convert the preprocessed ima-
ges, identify a MCS cloud regiment by marking and extracting the characteristic quantity, and get each tar-
get cloud regiment of time sequence. By computing the possible position, the target MCS, is checked if its
characteristic matches with the stored information in area, strength,etc. Thus, the time sequence of the
MCS cloud regiment is tracked automatically. The method is applied in MCS identifying, tracking auto-
matically with characteristic statistics during the flood over Huaihe River in 2003, and the validation re-
sults show that this method has the ability of identifying MCS quickly each time, as well as tracking MCS

of multi-time effectively.

Key words: satellite image; MCS; image processing; time sequence analysis



