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Analysis of Tornado Ambient Conditions
Based on the FY-2 Satellite and Radar Data

ZHANG Xiying WU Yingxu ZHANG Libao

Heilongjiang Meteorological Observatory, Harbin 150030

Abstract: Based on FY-2E meteorological satellite images and CINRAD data, this paper analyzes the trig-
ger conditions to the tornado weather seen on 15 May 2010 in the west of Heilongjiang Province. By analy-
zing the circulation and mesoscale characteristics from satellite images, this article reveals the formation
conditions of thunderstorm clouds that generate and trigger the tornado. The characteristics of cloud ima-
ges and radar echoes of the tornado event is illustrated in detail on the basis of CINRAD data. The main
results are as follows: The mesoscale convection process occurs in front of the upper trough and surface
cold front, and the a-mesoscale convective clouds are developed by multiple small-scale convections. Un-
stable energy of tornado is provided by humidity gradient, water vapor transportion, vertical wind shear
and dry intrusion, and the surface cold front provides the trigger mechanism. The thunderstorm clouds
constantly generate and dissipate combining with other thunderstorm clouds during the developing process.
The tornado is produced when two clouds amalgamate. The characteristics of the radar echoes are very ob-
vious. At the mature stage of the storm, the hook echo and bounded weak echo regions become the lar-
gest, the downdraft begins to interact with the inflow producing the outflow boundary and there is a clear
gale area in the high, middle and low levels. The tornado occurs in the vicinity of the echo.
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Fig.1 Flow line field, temperature field, wind at 08:00 BT 15 May 2010
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Fig. 4 Superposition of divergence at 08:00 BT and vapor cloud by FY-2E at 14.30 BT 15 May 2010
(a) 850 hPa, (b) 500 hPa, (¢) 250 hPa
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(a) 13:30, (b) 14:30, (c) 15:00
Fig. 6 Generation stage of thunderstorm clouds at (a) 13:30, (b) 14.:30,
(¢) 15:00 BT 15 May 2010 (FY-2E)
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(a) 15:30, (b) 16:30, (¢) 17:00
Fig. 7 Development stage of thunderstorm clouds at (a) 15:30, (b) 16:30,
(¢) 17.00 BT 15 May 2010 (FY-2E)
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(a) 16:00, (b) 16:30, (¢) 17:00, (d) 17:30
Fig. 8 Interaction of thunderstorm clouds at (a) 16:00, (b) 16:30, (¢) 17:00, (d) 17:30 BT 15 May 2010
(The visible cloud image by FY-2E)
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Fig.9 Primary stage of thunderstorm clouds at (a) 12:00, (b) 12.30,
(¢) 12:30 BT 15 May 2010 (FY-2E)
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Fig. 10 Vigorous stage of thunderstorm clouds at (a) 17:30, (b) 17.:30, (¢) 18:00 BT 15 May 2010 (FY-2E)

Bl 11 201045 /] 15 A2z BT B FY-2E = &
(a) 20:00, (b) 21:00
Fig. 11 Dying stage of thunderstorm clouds at (a) 20:00,
(b) 21:00 BT 15 May 2010 (FY-2E)
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