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Converting Analog to Digital Signals on the X-band Radar
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ABSTRACT

An analog to digital converter(: ADC) has been designed to extract video signals of marine X-band radar and convert to digital signals in order
to produce rainfall information. X-band weather radars are suitable for high temporal-spatial resolution observations of rainfall over local ranges
but they are very expensive and require professional management. The marine radars with 10-2 cost facilitate data collection and management as
well as economic benefits. To validate the usefulness of the developed ADC, comparative observations were made with weather radar for short
term precipitation cases. The rainfall distribution of marine radar observations are consistent with that of weather radar within a radius of 15 km.
This demonstrates the usability of marine radar for rainfall observations.
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Fig. 1 Antenna’s (a) exterior and (b) interior.
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Fig. 2 ADC converting the video signal of marine
radar to the digital signal.
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Fig. 3 (a) Elevation range and (b) clutter fence.
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Fig. 4 Diagram of beam height and volume
according to the observation range of the marine
radar.

BEAM BLOCKAGE RATIO (RANGE: 20km, ELEV: 5.0deq., Vertical B-W: 10.0deq.)
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Fig. 5 Shielding rate on the radar bin.
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Fig. 6 Image of the rain cell observed by S-band
weather radar (left) and X-band marine radar (right) at
21:51 LST September 6, 2017.
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