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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-polarization weather radar data are not fully considered in generic 

off-the-shelf data compression algorithms. This paper proposes a dual-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 algorithm is evaluated using CSU-CHILL radar data. The experimental 

results show that 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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ҩ ̆ № 1kmȂ 

(a) (b)

(c) (d)

 

1 ѿҩᴀ № Ȃ(a)  CHILL PPI̕ (b)  CHILL

№ ̕(c)  CINRAD SA PPI̕ (d)  CINRAD SA №  

Fig.1 Missing data statistics of an example elevation cut. (a) CHILL radar reflectivity PPI; (b) 

Missing data statistics of CHILL data; (c) CINRAD SA radar reflectivity PPI; (d) Missing data 

statistics of CINRAD SA data 
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(a) CHILL Z h (b) CHILL V r

(d) CHILL ødp (e) CINRAD  Z h

(c) CHILL Z dr

(f) CINRAD V r

 

2 CHILL CINRAD SA ӊ ῏ Ȃ(a) CHILL Z h̕(b) CHILL  Vr̕(c) 

CHILL Zdr̕(d) CHILL ôdp̕ ( e) CINRAD Zh̕(f) CINR AD Vr 

Fig.2 Radial-to-radial correlation coefficient in different types of CHILL radar and CINRAD radar 

products(a) CHILL Zh̕(b) CHILL V r̕(c) CHILL Zdr̕(d) CHILL űdp̕ (e) CINRAD Zh̕(f) 

CINRAD Vr 
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ⱴ̆ ῏ ᴪ ᵞȂ 
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3 CHILL ᵣ ӊ ᵝ ῏ Ȃ(a) 16 : 03: 33 15: 59:16

῏ ̕(b) 16 : 03: 33 15: 55:19 ῏  

Fig.3 Volume-to-volume reflectivity correlation coefficient of CHILL radar products. (a) Radial 

correlation coefficient between volume at 16:03:33 and volume at 15:59:16; (b) Radial correlation 

coefficient between volume at 16:03:33 and volume at 15:55:19 

3  Ẓ  

3. 1  ẘ  
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4 Ẓ  

Fig.4 Lossless compression algorithm for dual-polarization weather radar data flow 
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Fig.5 Radial data block mode 
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Fig.6 Radial data prediction mode 
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7 Ȃ(a) ̕(b) ᵣ  

Fig.7 Prediction type. (a) Radial-to-radial prediction; (b) Volume-to- 

volume prediction 
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(a) (b)

(c) (d)
 

 8. CHILL Zh PPI Ȃ(a) PPI̕ (b) 

̕( c) PPI̕ ( d)  

Fig.8 The distribution of Zh data and residual. (a) Reflectivity PPI; (b) Frequency histogram of 

reflectivity data; (c) PPI of residual; and (d) Frequency histogram of residual  
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(a) (b)

(c) (d)

 

 9. CHILL Zdr PPI Ȃ(a) № PPI̕ (b) 

№ ̕( c) № PPI̕ ( d) №  

Fig.9 The distribution of Zdr data and residual. (a) Differential reflectivity PPI; (b) Frequency 

histogram of differential reflectivity data; (c) PPI of residual; and (d) Frequency histogram of 

residual 
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(a) (b)

(c) (d)

 

 10. CHILL ôdp PPI Ȃ(a) № ᵝ PPI̕ (b) 

№ ᵝ ̕( c) № ᵝ PPI̕ ( d) № ᵝ Ȃ 

Fig.10 The distribution of űdp data and residual. (a) Differential phase PPI; (b) Frequency 

histogram of differential phase data; (c) PPI of residual; and (d) Frequency histogram of residual 

ҹ DPRC Ҍ ’ ̆ ȁ 20ҩ PPĬ

ṿȂ׆ 2 ץ ₮ DPRC ᵞ Ẓ

֟ ῏ ̆ ԍ ̆ ṿ

ᵞ̆ҹ ᶫԅ Ȃ 2 ṿҬ ꜚ ṿ Ȃ 

1 Ҍ ṿ  

Table 1 Average entropy of raw data and residual in different weather condition 

 Zh Vr W Zdr L dr űdp ɟhv 

 6.37 7.37 5.39 4.28 3.79 6.60 2.80 

 3.83 5.45 4.39 3.35 2.81 5.24 1.44 

 5.92 7.55 5.82 4.67 3.88 7.60 2.17 

 3.34 5.51 4.77 3.88 2.92 6.14 1.11 

 5.29 7.80 5.63 4.09 3.67 7.43 1.23 

 3.55 6.08 4.86 3.60 2.77 6.28 0.73 

ԅ 30ҩᵣ ԍ DPRC Ȃ ᶏ CHILL 2011- 2016
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̆ ҩᵣ Ҍ 9- 18ҩᴀ ̆ᴀ № 0.5£- 19.5£

ҹ ҍ ṿȂ 3 Bzip2, 

Gzip, WinZip ̆ Ғ ᴨ LP(L inear Prediction )

̂Lakshmanan, 2001̃ DPRC ȂBzip2 ԍ ȂGzipᶏ ̆

LZW Huffman Ȃ ̆DPRC ԍ ̆

ᴨ 19%Ȃ 

2 CSU-CHILL Ҍ  

Table 2 Compression ratio of different method using CSU-CHILL data 

 Bzip2 Gzip  Winzip  LP DPRC 
 3.33 3.21 2.85 2.76 4.05 

ῤ Ẓ ҙⱵ ̆ᶏ Ẓ DPRC

Ȃ ԅ 30 ҩᵣ ԍ DPRC Ȃ ᶏ Ẓ

CINRAD SA 2016.5.18 - 2016.5.28 ̆ ҩᵣ

9ҩᴀ ̆ᴀ № 0.5£- 19.5£̆ Ҭ ҈ ̂ZhȁVrȁW̃ ҈

Ẓ ̂Zdrȁôdpȁðhṽ Ȃ 4 ̆DPRC ԍ

̆ ᴨ 11%Ȃ ԍ CSU- CHILL D̆PRC ԍ Ẓ

CINRAD SA ᵞ̆ ҹ Ẓ CINRAD SA ᵞ̆

Ȃ Һ ᵬ ̆ ԍ ̆

ᵞ̕ ԍ ᵞ ̆

̆ ȂDPRC № ᴰ

ᴨלȂ 

3 Ẓ CINRAD SA Ҍ  

Table 3 Compression ratio of different method using CINRAD SA data 

 Bzip2 Gzip  Winzip  LP DPRC 

 4.62 5.01 4.33 4.27 5.62 
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