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Analysis on the Areas of Torrential Rains Affected by
Huang-Huai Cyclone in Shandong Peninsula

YAN Lifeng SUN Xingchi ZHOU Xuesong

Shandong Meteorological Bureau, Jinan 250031

Abstract: Using the conventional observation data, NCEP reanalysis data, two cases of spring torrential
rains in Shandong Peninsula are studied. The results show that the rainfall caused by spring Huang-Huai
cyclone in Shandong Peninsula is concentrated in the northern part of the cyclone and mainly located in the
northeast air stream. The northerly extent of rainfall areas are related with synoptic backward extent and
the existence of the high pressure in Northeast China. When the synoptic system is obviously backward
and the frontal slope is small, warm air stream along the front climbs north further and the rainfall moves
northerly. If there is a high pressure in Northeast China, northeasterly wind at the southern side of the
high invades the vortex at 850 hPa joined by the southeasterly wind. The asymptotic convergence in the
northern part of the vortex generates the rainfall. Furthermore, the formation of cold northeasterly air
stream is favorable for the climbing of warm air northward. In operation, it is necessary to analyze the spa-
tial structure of the system and the impact of the surrounding temperature field comprehensively.
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Fig. 1 Total precipitation of the two torrential rain events (unit: mm)

(a) from 08:00 BT 25 to 08.:00 BT 28 May 2013, (b) from 08:00 BT 13 to 08.:00 BT 17 May 2002
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Fig. 2 Extra tropical cyclones and distribution of severe precipitation areas during the two torrential rains

(Shadow areas are rainfall areas of 6 h precipitation =25 mm or =10 mm)
(a) 14:00 BT 26 May 2013, (b) 20:00 BT 26 May 2013, (c¢) 08:00 BT 27 May 2013,
(d) 14:00 BT 14 May 2002, (e) 20:00 BT 14 May 2002, (f) 14:00 BT 15 May 2002
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Fig. 3 Meridional cross-section of f. (solid line, unit; K), vertical velocity (dotted line,

unit; 107* hPa+ s~ ') (a, b) along the cyclone centers of the two torrential rains, distribution

of surface wind stream (vector line) and temperature (dotted line, unit: C) (¢, d)

(a, ¢) 20:00 BT 26 May 2013, (b, d) 14:00 BT 14 May 2002
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Fig. 4 Meridional cross-section of 4. (solid line, unit: K) and vertical velocity (dotted line,

unit: 10°* hPa + s~ ') along the centers of the two torrential rains

(a) 20:00 BT 26 May 2013, (b) 08:00 BT 15 May 2002

2.3 850 hPa R BV TEEMERX

850 hPa KI5 75 Fr A 2 Y iy 2 W ok At vp #4040
HEEMAEG. BFEH DO ESIESE S, HHERAE
oAt IR ERA AR A SO AR " AR KB B W . AR5
B T4 v R 22 50T 4 5L A AR ) T AE IR IR AR A
B R ARG 25 2 3k 1) A i 0 5 0 2 W 9 X T 5 0 0
k. MIE Sa F1 5b AL, UK 5 RN O R AR AR A A
SRR AS 2. 20130526 1 F2 H1, 850 hPa 7§ g i
B P R ) AR A6 7 a1 B Bl 2 1 7R 5 1T 20020515 3
H1,850 hPa V4 4 % M I3 i A6 35 328 A B0 L O R A
WA . AL ,20130526 33 F H KR B& A2 48 20020515
I PR AR AR I T 2R R RO 2R RN Y XA 20020515

& S5c Fl 5d 25 T FE KV X 5 850 hPa Ik
I FR . 20130526 o i 5 R ¥ X5 B8 U] 742 % 7« 1]
20020515 3 5 [ K W A7 T 850 hPa %% i 74 At

s 18 1) 75 o 30 T A 5/

XoF HE A0 M R Uk B TR 3 A 850 hPa MK i | A [l
WA 2 495 Ik B2 S 25 4 (] 5a Fil 5b) S8 FRAE & B I
R X GIE T 3 E AR b X R A % s R R
MR 20130526 s FE o (8] 5a) , 527 ARy
e ARG » 3% ] AR At b X 32 A1 30 115 7Y P S U 52 ) T
JEY R 16 CREH FE i1 1M 20020515 3 ## . 38 [F A b
Hiu XAy o R e S R 1 AR G KU i AR AR
WG B <12 CH A e A . A
W EE 3 53 A i DL 20130526 5o F 02 1) 75 RV J2 ¥ W
25 S A BT FLACA L AR G A A o B D) AR
FEAER AL KPR EE R EE A 2°C » (100 km) ' 24y
A 285 [ £ X5 1T 20020515 538 B8 pt oL FAR IR e
Joi HB WA VDA 1 A A AT AR R TV R
MBS S B R A AT . PN AE (2012) E X
25 1) U] 78 2R 2% W 9 DR RS 4 43 A b A TR R Y 4
WAL, B 7E T8 MBI 2 SsC I FE R V14 I



A

1444

% 5540 %

B 5 WK Z SRR 850 hPa JE#35 AR HE n] B3 F /K 7% X

(a)2013 4 5 H 26 H 20 B A1(b)2002 4£ 5 H 15 H 08 i 850 hPa £ #I7 AR IR 1] 5

(c)2013 4F 5 A 26 H 20 A 850 hPafiKifi 5 6 h Fi =25 mm J§ X K &

(d)20024E 5 H 15 H 08 B} 850 hPa flkik 5 6 h i E =10 mm & X & &

(B HEX N 6 h FERE =25 mm 5{>10 mm 7% X)
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(Shadow areas are rainfall areas of 6 h precipitation =25 mm or =10 mm)
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