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Ray Tracing of Superrefraction Echoes in the Dense Fog Weather
Occurring in North China Plain by CINRAD/SA Data
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Abstract: In order to identify and analyze superrefraction echoes accurately, and take great advantage of
the Doppler radar, based on the Doppler radar data in Shijiazhuang and the sounding data, the ray path of
the superrefraction radar echoes in the dense fog weather occurring in North China Plain during 19— 21
November, 2005 is studied. The results indicate that, the dense fog weather is favorable for the occurrence
of atmospheric duct and the formation of 3 layer mode superrefraction echoes. The superrefraction radar
echoes bring about measuring errors, especially in the height. The superrefraction radar echoes occur when
the fog develops or maintains. These present the new means and lay the scientific basis for the spatial loca-
tion by radar, and the monitoring and forecast of dense fog weather in North China Plain.
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Fig. 1
Shijiazhuang CINRAD/SA radar at 08:03:53
on November 21, 2005
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Table 1 The records and calculated results of Xingtai sounding station at 08 :00 on November 20,2005
S /hPa 4K 5 B/ m /K #& AU /K e¢/hPa n N M
1021 78 278 277 8.13 1.00032426 324. 26 336.51
1005 209 278 277 8.13 1. 00031980 319. 80 352.61
1000 250 278 278 8.73 1.00032130 321.30 360.55
951 668 280 274 6.57 1. 00029484 294. 84 399.72
925 890 279 271 5.27 1.00028254 282.54 422.27
872 1378 277 269 1. 54 1.00026637 266. 37 482.72
850 1580 275 268 4.21 1.00026063 260. 63 508. 69
R2 200511 21 HOSHBEETREERITEER
Table 2 The records and calculated results of Xingtai sounding station at 08:00 on November 21,2005
S JE/hPa TR 5/ m /K /K e¢/hPa n N M
1024 78 275 274 6.57 1.00032138 321.38 333.63
1012 174 274 274 6.57 1.00031927 319. 27 346.59
1006 222 274 273 6.11 1.00031529 315. 29 350. 14
1000 270 277 274 6.57 1.00031210 312.10 354. 49
988 362 282 270 4. 90 1.00029487 294. 87 351.70
925 910 278 261 2.43 1.00026994 269.94 412. 81
850 1590 272 257 1.75 1.00025133 251.33 500. 96
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Fig. 2 The vertical profile distribution of temperature (T), dew temperature(T,), vapour pressure (e), atmospheric
refractive modulus (N), and atmospheric modified refractive modulus (M) at 08:00 on November 20, 2005
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Fig. 3 The vertical profile distribution of temperature (T), dew temperature (T,), vapour pressure (e), atmospheric
refractive modulus (N), and atmospheric modified refractive modulus (M) at 08:00 on November 21, 2005
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Fig.4 The shield angle map (a) and superrefraction echoes on 0. 5°reflectivity
of Shijiazhuang CINRAD/SA radar (b) at 07:45:40 on November 21,2005
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Table 4 The time distributions of superrefraction echoes in 10 dense fog weather events
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