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Characteristics Analysis of Tornado Weather

LI Gaigin XU Qinge WU Limin DONG Jianshe ZHONG Tianhua

Puyang Meteorological Office of Henan Province, Puyang 457000

Abstract: Using Puyang CINRDA /SB Doppler radar detection data, conventional data, intensive operation-
al data, this paper analyzed a tornado process that occurred in Puyang on 16 July 2009. The diagnostic re-
sults show that the tornado occurs in the northwest of subtropical high edge, the left front of low-level jet
and near the warm shear line. Before the tornado there are powerful convective instability energy in atmos-
pheric environment, and large wind vertical shear and abundant water vapor in lower levels. In the Doppler
radar reflectivity factor chart, the north of mobile bow echo is strongly developed into hooked echo, and
the tornado is detected near the weak-echo area. Radial velocity diagram shows there is a meso-y scale cy-
clonic vortex field with convergence. The strengthened vortex leads to the central tornado vortex, produ-
cing the tornado weather. In addition, the strong echo, low echo top high, lower strong vertical wind
shear are all the characteristics of Doppler radar products.
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Fig. 1 The synoptic charts of 500 hPa (a) and 850 hPa (b) at 08.:00 BT 16 July 2009

[In (a) solid line for contour; in (b) dashed line is the isotherm, the arrow represents low level jet axis

double solid line shows the convergence line position |
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Fig. 2 The synoptic charts of 700 hPa at 08:00 BT (a) and surface synoptic chart (b) at 17:00 BT 16 July 2009

[In (a) Dotted line for isotherm, black numbers for 700 hPa temperature dew point differences,

triangle shows the temperature trough, a dotted line closed area for dry tongue;

In (b) double solid line for the surface convergence line ]
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Fig. 3 Corrected sounding diagram in Zhengzhou using surface observation data in Puyang at 17.00 BT 16 July 2009
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Table 1 Characteristics of the surface elements
before and after the tornado on 16 July 2009

(hourly automatic weather station data in Puyang)

ifE] /BT e/hPa tq/ C t/C RH/% p/hPa
14 37 28 31 81 994
15 39 28 32 82 993
16 40 29 32 83 993
17 40 29 32 86 993
18 40 29 31 90 993
19 37 28 29 91 992
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Fig. 4 The tornado changing hooked echo characteristics at 1. 5° elevation on 16 July 2009

(V¥ stands for tornado vortex signature, /\ A stand for B0 hail index)

0
17:59 18:11 18:23 18:35 18:47 17:59 18:11 18:23 18:35 18:47
Al ft ]

0
17:59 18:11 18:23 18:35 18:47 17:59 18:11 18:‘23 18:35 18:47
it i ki)

5 200947 F 16 H P e N 22540 8 v E

Fig. 5 Storm structure attribute diagram of tornado on 16 July 2009
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Fig. 7 Radial velocity development map of tornado storm at 1.5° elevation on 16 July 2009

(The black Elliptic areas are for TVS, ¥ stands for tornado vortex signature)
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