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Abstract With the development of dual-polarization weather radar technology, radar provides more and more products, and
data accuracy continues to increase. The updating of detection performance also leads to a sharp increase in the amount of
weather radar data. Data storage and transmission become an important issue to be solved in radar network applications. Data
compression algorithms are used to reduce the amount of data transmitted and stored. but the characteristics of dual-polariza-
tion weather radar data are not fully considered in generic off-the-shelf data compression algorithms. This paper proposes a du-
al-polarization weather radar data compression algorithm (DPRC), which uses radial prediction to reduce the correlation of
weather radar data and achieve efficient lossless compression of weather radar base data. The performance of the DPRC algo-
rithm is evaluated using CSU-CHILL radar data. The experimental results show that the DPRC has a higher compression ratio
than the generic off-the-shelf compression algorithm and is suitable for lossless compression of high resolution dual-polarization
radar data.
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Table 1 Average entropy of raw data and residual in different weather conditions

AN V. w Zar L @dp Ohy
¥4 T 54 6.37 7.37 5.39 4.28 3.79 6. 60 2. 80
[ T % 2= 3.83 5.45 4.39 3.35 2.81 5.24 1.44
o5 25 4 4 5. 92 7.55 5. 82 4.67 3.88 7.60 2.17
P25 5k 2 3.34 5.51 4.77 3.88 2.92 6.14 1.11
I K AR 5.29 7.80 5. 63 4.09 3.67 7.43 1.23
i K 5k 2 3.55 6.08 4.86 3.60 2.77 6.28 0.73
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Table 2 Compression ratios of different
methods using CSU-CHILL data
Bzip2 Gzip
3.33 3.21

DPRC
4.05

Winzip LP
2.85 2.76
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Table 3 Compression ratios of different
methods using CINRAD SA data
Bzip2
4.62
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Winzip LP
4.33 4.27
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and frequency histogram (b, d)



BT T A« T O A U Al R TR 2 A TG4BT A4 R vk

dBz
150 10
100 : 8
5 L * 6
_ 50 o ) .£$“€Iil‘ 2 y , {
g S '
8 0 - 2 B AR e
g T m y 2
:‘@' «
a
50} 0
—100 -2
= —4
7150 o 1 1 1 1 ke |
—-150  —100  —50 0 50 100 150

Distance (km)
150 &

100 |

50

Distance (km)
(=}

=50

—100

—150 " R Ll = L o
—150 —100 —=50 0 50 100 150
Distance (km)

355

0.04

0.035

0.03 |

0.025

0.02 |

Frequency (%)

0.015

0.01 [

0.005

—4 -2 0 2 4 6 8 10
Range bin values
0.40 T T T T T T T
(d)
0.35
0.30

Frequency (%)
(=]
[\]
o

Residual values

K9 CHILL ik Z RGBS (o b) FER 22 80408 (e ) 19 PPICa, o) FIJ A B J7 B (b d)
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