941 % 5510 1 A % Vol. 41 No. 10
20154 10H METEOROLOGICAL MONTHLY October 2015

PR T BB L 4. 2015, 2018 4E 6 A 7 H VLA P ACER B TS AR 2 Wi A AR L4110 1215-1221.

2013F 6 7 A I&TIBEFIRISEHN

F @' T 4 REH Eri
191867 M AL &, L & 322000

2 BRAEF Q. IE 100081

361741 # A, L 100094

4 REHEBRRATE LS NERSE LH, g 100081

B OE . AR b B R O (ECMWE) ERA Interim 4Bk 48 BT B (0. 75°X 0. 75°) %t 2013 4E 6 A 7 H & AEFEWI LA
ALY B R AR AT TARRIZ W AT . SRR R W RS S N AR IR RV IR A B R RIIER T K
A TR VL R R W X F A S A s B R AR AT 700 hPa DA N 2R3 A KRB M ATRE B &, M PE rg iR 1 58
T ol 2% AS 8 Rl 12 8 s 0 AR 2 W B 0 i B IR B 3 o A R BRI Ok IX S M B T i R L — E T R B S R A A DR AR
WM SEE Tl LR T 2N, 20 % XA F 850 hPa LR UIfE &4 L.

K : B, PR, BRE AV G, R B

hESES: P58 MHEAFRERRD: A doi: 10.7519/j. issn. 1000-0526. 2015. 10. 004

Diagnostic Analysis on the Torrential Rain Process over the Middle and
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Abstract: The torrential rainfall in the middle and northern parts of Zhejiang Province on 7 June 2013 was
diagnosed based on the latest ECMWEF ERA-Interim global reanalysis data with 0. 75°<0. 75° resolution.
The results show that the torrential rain was caused by two developing eastward-moving systems—an up-
per-level shortwave trough and a low-level southwest vortex, and the torrential rainfall area over the mid-
dle and northern of Zhejiang are located in the coupling area of the upper-level and low-level jet streams. A
large amount of instability energy was stored below 700 hPa before the occurrence of rainstorm, which was
triggered by the southwest vortex close to the torrential rainfall area. The analysis of environmental fields
by means of physical decomposition of atmospheric variables shows that background ambient was in favor
of this regional rainstorm, causing the instantaneous anomaly field to trigger the torrential rainfall at last.
The torrential rainfall is obviously located in the anomalous warm convergence shear line at 850 hPa.

Key words: torrential rain, southwest vortex, up-and-low jet stream coupling, physical decomposition of

atmospheric variables
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Fig. 1 The distribution of daily precipitation in

Zhejiang on 7 July 2013 (unit: mm)
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Fig. 2 The distribution of temperature, water vapor flux and original wind fields on (a) 250 hPa,
(b) 700 hPa and (¢) 925 hPa at 02:00 BT 7 June 2013

[The isograms are isotherm (unit: C), shaded area is water vapor flux (unit: g+ cm™

I« kg~ 1) and curly vectors are winds.

White solid lines indicate the cold-warm front shear, white dashed line indicates the convergence region of water vapor flux,

white arrow indicates the transport direction of maximum values of water vapor flux, solid dots in northern Zhejiang indicate

stations with daily precipitation more than 50 mm, and hollow dots indicate the daily precipitation is

more than or equal to 25 mm, but less than 50 mm]
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Fig. 3

The vertical profile of pseudo-equivalent temperature and vertical speed along

120°E (a) at 20:00 BT 6 June and (b) at 08:00 BT 7 June 2013, respectively

(Isograms are pseudo-equivalent temperature . (unit: K), shaded areas are vertical speed (unit; m* s~ 1),

in which the shaded area with gray dots indicate negative value, and the gray shaded area is positive)
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Fig. 4 The distribution 1000 hPa environmental temperature, water vapor flux

and winds around Zhejiang
(a) at 14:00 BT 6 June, (b) at 20:00 BT 7 June 2013

(White dashed line indicates the convergence region of water vapor flux, white dotted line

indicates warm ridge. The other marks are same as in Fig. 2, but for

atmospheric variables after physical decomposition)
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Fig.5 The distribution of instantaneous anomalous temperature, water vapor flux and winds around Zhejiang

at 250 hPa (a), 500 hPa (b), 850 hPa (¢) and 925 hPa (d) at 08:00 BT 7 June 2013, respectively

(Solid and dashed lines indicate positive and negative anomalous temperatures, respectively. Shaded area with

gray dots indicates negative anomalous water vapor flux and the shadow without gray dots indicates asymmetric

positive values. Curly vectors are anomalous winds. Dashed line in Fig. 5a is for the upper-level anomalous divergence

area, the thin arrows indicate the divergence windstrens and in Fig. 5b for the positive anomalous vorticity region.

In Figs. 5c and 5d, white solid lines represent the convergence lines of anomalous winds, dashed line indicates the

convergence area of water vapor flux anomaly, and thick arrows indicate the advection direction of cold-warm

temperature anomaly. The solid and hollow dots in northern Zhejiang are same as in Fig. 2)
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