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Abstract: U sing an X-band Doppler dual-polarized meteomlogical radar, in conjunction with a netvorked
ground LD-1I lightning detector systam, a lightning process in amesscale convective systam in Jilin Prov-
ince on 15th M ay 2007 wasmeasured and analyzed The reaults show that there were discemable changes
in gecific differential phase hift Ky, differential reflectivity factor Z,s and differential phase hift® ,, in
the top of the convective cloud before and after the occurrence of lightning, w hich indicates that the ori-
entation of ice particles in the thunder cloud changed w ith changes in the distributive structure of the e-
lectric field w ithin the cloud This discernable direction inform ation of ice particles in the thunder cloud
around the lightning has proved the gpplication possibility of the multi-paran eter m eteorological radar
technology to the now casting and monitoring of lightning
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Fig 1 L ocations of the 714XD P-A radar( o ", at 342. 5m height above sea level) and
the netv orked ground LD -11 lightning detector system (dot sensors of the system)

in Jilin Province”

" is the position of lightning on 15th M ay 2007
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Table 1 The paraneters of 714XD P-A radar , 700 hPa ,
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Fig 2 Infrared cloud images at different time on 15thM ay 2007 a. 1800 BST; b. 1900 BST; c. 2000
BST; d. 2100 BST
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Fig 3 The sounding enagran in Changchun at 2000 BST 15thM ay 2007
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Table 2 Hourly lightning statistics of the ground LD -1 lightning detector data in Siping on 15thM ay 2007
/ / / 1% TKA TKA TkA
18 0 13 13 0 15.73 0 -15.73
19 0 11 11 0 16. 38 0 - 16.38
20 3 42 45 6. 67 16. 80 23.57 - 16.32
21 4 14 18 22.22 21.01 27.98 -19.02
22 2 5 7 28.57 15.19 27.85 - 10.13
23 2 2 4 50. 00 24.30 33.49 -15.11
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Fig 4 The radar echo intensity of clouds on PPI at 20: 22: 44 BST 15th M ay 2007 ( the elevation angle:

1. 00°% themaximum detecting range: 150 km)
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Fig 5 The radar echo intensity of clouds on PPI at 20: 28: 33B ST 15thM ay 2007 ( the elevation angle: 1. 00°% the maxi-
mum detecting range: 150 km; the positions of negative ground lightnings in Table 3 are shavn by ")
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Table 3 Statistics of the lightning measurements by the LD -1l lighining detector system
GPS 1 (°E) /(°N) /KA /(kA-p s 1) /m /m 1(°)
20: 29: 22 126.12 42.93 - 13.703 4.725 619. 161 150. 846 106. 969
20: 29: 47 126. 10 42.84 -17.421 7.259 3 472. 159 789. 353 104. 630
20: 29: 54 124.31 42.37 -37.131 9.521 2 174.230 249. 839 31. 857
20: 29: 54 124. 45 42.54 - 30.114 13. 093 1527. 393 209. 247 24.224
20: 30: 05 125.98 42.87 - 17.988 7.821 612. 023 151.155 100. 363
20: 30: 06 125.06 42.58 - 27.709 6. 297 442. 234 145. 499 105. 916
20: 30: 16 125. 06 42.66 -21.335 10. 160 416. 468 143. 881 106. 615
20: 30: 20 124.75 43.12 - 13.612 4. 861 657. 958 204. 761 53. 483
20: 30: 44 124. 48 42.40 - 29.728 14. 864 1917.379 236. 679 33. 257
20: 31: 03 126. 07 42.81 -17.912 7.165 1124.221 252. 960 103. 461
20: 31: 05 124.93 42.63 - 26.388 9.773 1 060. 314 182. 880 28. 785
20:31: 14 125.41 42.51 - 26. 756 2.074 325. 778 94. 982 135. 461
20:31: 15 125.59 42.84 - 21.417 8. 567 9 867.913 2 736. 453 15. 803
20:31: 17 124.71 43.16 - 14.516 6.311 654. 984 197. 943 50. 233
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Fig 6 The radar echo intensity of clouds on RHI at (a) 20: 29: 46 BST and (b) 20: 31: 36
BST 15th M ay 2007 ( the azimuth angle: 166° the elevation range: 0 30.00°% the
maximum detecting height 12 km)
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Fig 7 RHIs of polarization param eters before and after the lightning strikes on 15thM ay 2007 at the azim uth angle of
166° ( the elevation range: 0—30. 00°; the maximum detecting height 12 km) a Zyr at 20: 29: 46 BST;
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Fig 8 Spatotenporal variations of specific differential phase shift K;» on RH| associated w ith the lightning
strikes (the horizontal range of scans: 35. 2—38. 2 km w ith them idpoint distance at 36. 7 km; the ver-
tical height range: 5. 6—7. 7 km; the real elevation range: 8. 6°—11. 8°; and the right side ordinate re-
presents the height of scan line on the vertical line at 36. 7 km)
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Fig 9 Spatotemporal variations of differential phase shif® ,, on RH | associated w ith the occurrence of light-
ning (the horizontal range of scans: 38. 4—51. 0 km w ith them idpoint distance at 44. 7 km; the verti-
cal height range: 6. 1—8. 1 km; the real elevation range: 7. 8°—10. 2° and the right side ordinate re-
presents the height of scan line on the vertical line at 44.7 km)
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Fig 10 Spatotenporal variations of differential reflectivity Z,x on RH1 associated with the occurrence of
lightning (the horizontal range of scans 41. 8—52.0 km w ith them idpoint distance at 46. 9 km; the
vertical height range: 6. 2—9. 3 km; the real elevation interval: 7. 6°—11. 4° and the right side ordi-

nate represents the height of scan line on the vertical line at 46. 9 km)
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Fig 11 RHIs of polarization parameters(a. Zyg; b. Kyp; ¢.® pp) at 20: 53: 26 BST on 15thM ay 2007
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