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Abstract: MICAPS data, Doppler radar data, NCEP data, etc. are used to analyze the characteristics and
causes of a meso-8 scale flood-causing rainstorm on Loess Plateau from 20:00 BT 26 to 20:00 BT 27 July
2012. The results show that the activity of low energy ratio tongue in the surface layer is one of the trigger
mechanisms for the two severe raifalls. The two periods of torrential rains both correspond to the estab-

! that is adjacent to the north of

lishment of easterly winds relative to storm airflow faster than 20 m * s~
the storm zone within 1 km of the boundary layer, while easterly winds relative to storm airflow within 1
km of the boundary layer close to the north of the storm zone get weakened and vanished, or the range

drastically reduces, causing the severe precipitation to lesson or stop correspondingly. Analysis on
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vorticity revenue and expenditure shows that before the first rainstorm the dominant factor is horizontal
advection item in the formation of strong negative vorticity revenue and expenditure near 300 hPa. Before
the second rainstorm, the dominant factors are twisting item and vertical transportation item in the forma-
tion of strong positive vorticity revenue and expenditure in the 450 —300 hPa at the same time. Analysis on
apparent heat source and apparent moisture sink shows that before the first rainstorm, the appearance of
apparent heat source near 300 hPa is quite strong cooling layer. Before the second rainstorm, positive heat-
ing layer is formed for the apparent moisture sink is much larger than the apparent heat source in the 800—
500 hPa. The formation of strong heating layer whose peak is close to 11 K« (6 h) ! for the heat source is
much larger than apparent moisture sink in the 500—200 hPa. Due to the role of the apparent heat source,
cooling layer is formed in 200— 130 hPa.

Key words: Loess Plateau, meso-§ scale, rainstorm, cause of formation
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Temporal changes of pressure, wind direction, wind speed and precipitation

during 00:00—13:00 BT 27 July 2012 at Jiaxian, Shaanxi
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(White circle indicates the falling area of heavy rainstorm)
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Fig. 8 Vertical cross section of radial velocity across
storm cloud cluster at 06:11 BT 27 July 2012

B9 201247 F 27 H(a)04:57 F1(b)08:31 JRUIEAH % 42 ) 3k JiF

T8 BE WS 43 A T 38 3 BCAY S LA 850 hPa i 1) 48
OB H R R G0 1 i X4, B . 37°~39°N,
110°~112°E,

M 10 W] UL, 3 B ik S AR A fie KO Hb Oy 7
500 hPa Dh E X2 & )2 :27 H 02:00 (HE H 2 —
PR B K AT » B F 7K 550 9 /5 AT AE 300 hPa fff
I TR AR 5 114 0 B WAL S, I8 B A S 4% 0 — 10
X107 s %5 [A FE B F 7K P i 500 A R AE 550 ~
400 hPa J¥ B/ IE R BE I 3527 H 08:00 (fE B4
TRERBE KR 5 FE B KO OF A AR A A
150 hPa P}z T A% 55 B4 670 08 B 0 52 5 3 22 52 7K °F- 4
ORI % 35004 4 F . #2260 hPa Bt o JE B T 59
{49 B I B IR S5 T AE 450 ~ 300 hPa, 3 B $1 5 50
R L A 36 0T AR AR FH S B B AR i %) 1 3 B S L TE TR
BT (Ek 10X1077 572,

Fig. 9 Storm relative radial velocity at (a) 04:57 and (b) 08:31 BT 27 July 2012
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Fig. 10  The budget of vorticity above the Jiaxian rainstorm area at 02:00 (a) and 08:00 (b) BT 27 July 2012 and

vertical profiles of the regional averages of various terms in the vorticity equation (unit;10 % s %)
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Fig. 11 Vertical distribution every 6 h regionally averaged apparent heat soure (Q,),

and apprant moist sink (Q.) in the rainstorm area

at 02:00 (a) and at 08:00 (b) BT 27 July 2012
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