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Abstract

NCEP 1° x 1° reanalysis data are used to conduct a diagnostic analysis of vertical helix and moist
potential vorticity of a heavy rain weather process of Ningxia north-central area. The results
showed that: 1) The vertical helicity can reflect the dynamic effect of heavy rain, and the interac-
tion between the low-level positive center and the high-level sub-center enables low-level con-
vergence, high-level divergence, and enhanced high-low layer suction, which is conducive to the
release of unstable energy. 2) MPV is able to reflect the dynamic and thermal effects of combining
physical, MPV1 shows convective instability storm period, and MPV2 is able to show that baroc-
linic instability, to provide the necessary impetus storm conditions. By comparison analysis, ver-
tical helicity of large area, MPV1 negative large value area and MPV2 positive area can be substan-
tially coincident with a good correspondence with the heavy rain area.
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Figure 1. (a) Ningxia precipitation map at 18:00 on July 29 to 8:00 on 30 (unit: mm); (b) YinChuan Railway Station hourly
rainfall at 22:00 on July 29 to 8:00 on 30 (unit: mm)
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Figure 2. Vertical helix along 38°N vertical profile (unit: 107 hPa/s ). (a) 08:00 on the 29th; (b) 14:00 on the 29th; (c) 20:00
on the 29th; (d) 02:00 on the 30th; (e) 08:00 on the 30st; (f) 14:00 on the 30th; (g) 20:00 on the 30th; (h) 02:00 on the 31st
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Figure 3. Time-height profile along the Yinchuan (106°N, 38°E) (unit: 10~ hPa/s)
B 3. 3BRJIEE(106°N, 38°E)RIRTE) - SESIEE (BAL: 10" hPa/s)
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Figure 4. Wet positive pressure (MPV1) along 38°N vertical profile (unit: PVU). (a) 08:00 on the 29th; (b) 14:00 on the 29th;
(c) 20:00 on the 29th; (d) 02:00 on the 30th; (e) 08:00 on the 30th; (f) 14:00 on the 30th; (g) 20:00 on the 30th; (h) 02:00 on
the 31st

[E 4. 38 38N AUEEEBMPVRMIEEZEE(ENAL: PVU). (a)29 H 08 Bt; (b) 29 H 14 Bt; (c) 29 H 20 Bf; (d) 30
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BHUEMESS: 29 H 20 B, 421 ES¥Eamng MPV2 IE{E X #4], 5aEAF] 0.065 PVU, RHEMEREK; 30 H
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Figure 5. Wet oblique (MPV2) along 38°N vertical profile (unit: PVU). (a) 08:00 on the 29th; (b) 14:00 on the 29th; (c) 20:00
on the 29th; (d) 02:00 on the 30th; () 08:00 on the 30th; (f) 14:00 on the 30th; (g) 20:00 on the 30th; (h) 02:00 on the 31st

& 5. ;SEREDI(MPV2):E 38°N EEZEE (BEA: PVU). (a) 29 B 08 BF; (b) 29 B 14 Bt; (c) 29 H 20 Bt; (d) 30
H 02 BF; (e)30 H 08 Bt; ()30 B 14 Bt; (g) 30 H 20 Bt; (h) 31 H 02 B

DOI: 10.12677/ag.2018.85097 891 HhBRBL 2RI


https://doi.org/10.12677/ag.2018.85097

8, BXH

5 MPV1 AT XS LL o b, MR A B EXHRZ TR)E, BN X EEF 2P MPVL /M,
MPV2 KFEFPRE, i, R ENX ESAERARE .. RUEATERIRS, BT 2WK
KIE; HH MPV2 Lt MPVI /h—ANEZ, HXF MPV [ ARSZ I HEE/N .

5. &t
Xt 2012 48 7 A 29~30 HRAEEFE b b i HIX 10—k KR f e AT 7 BT X 3 18 W,
BRI T4k

1) FERHEE Fz B0 HraRil: ERMNE, WRZREERENEEX . @R AEX, IfF B
BRI, EEXEEER, SEXBUERD, EERORERELRE, B SUE X NER
RUF PR E 5 S P 2 T 11 9 2

2) AL MPV [ R SRR R Z MBI SR X L A Z R S 0TI {E AR X R, RS A
DLWV, BN XHRAEE . RUEARRE: {RE DU E D TR IE R U, SRR IO AL 5
WIS RN, BRKEE VR IR IR

E&WE

[ K AR o ik e 7 B e SR AL AIR 357 22 ) 45 ) A TG 2 5 i B HL 0] R R AU RO R (41775079)
AN BRI IR L S S T I (2014) L [ B2 ) o

S E WK

[1]  5KUT, ZEEAF, FRBAR. VORI m i b ROE IR AT I]. = R4, 2014, 33(2): 361-371.

2] M, RER, LOCHE, . OLTHE B IRICE I AT[J]. RS, 1994, 52(3): 379-384

[3] PBHEUE. IBE R BB E AR [)]. RREAR, 2003, 61(6): 684-691.

[4] Al BN —RBW RS BREW AT ERE 55K, 2014, 37(120): 137-141.

[5] E/hiw, FHE, RER, & BARGELHEMHDT]. KSHEE, 1995, 18(5): 569-575.

[6] =%, WE, FAEHR, % WmENKRETRARTEWSE ] RASRFER, 2002, 13(6): 662-670.
(7] JFE, ZUE, FBlx, & FEEERNR LR RALIR T[], <R, 2007, 33(1): 99-106.

[8] FRgEE, MR, (FEE, & WV — kBN REFNRALR T[], WA R, 2005(3): 1-2, 21.

[9] Lilly, D.K. (1986) The Structure, Energetics and Propagation of Rotating Convective Storms. Part I: Energy Exchange
with the Mean Flow. Journal of the Atmospheric Sciences, 43, 113-125.
https://doi.org/10.1175/1520-0469(1986)043<0113:TSEAPO>2.0.CO;2

[10] 3KAEH. —RKZE G REMYLHITT7C[D]: [ 008 30 250 22K, 2010.

[11] Rossby, C.G. (1940) Planetary Flow Patterns in the Atmosphere. Quarterly Journal of Royal Meteorological Society,
66, 68-87.

[12] Ertel, H. (1942) Einneuer hydrodynamische wirbdsatz. Meteorology. Z. Braunschwei, 59, 277-281.

[13] Bennetts, D.A. and Hoskins, B.J. (1979) Conditional Symmetric Instability—A Possible Explanation for Frontal Rain-
bands. Quarterly Journal of the Royal Meteorological Society, 105, 945-962.

DOI: 10.12677/ag.2018.85097 892 HhBRBL 2RI


https://doi.org/10.12677/ag.2018.85097
https://doi.org/10.1175/1520-0469(1986)043%3C0113:TSEAPO%3E2.0.CO;2

Hans Xh
PR RN R

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
FRLGIFMEESE: [ISSN], HIAMITI ISSN: 2163-3967, HIJ 75 if]
2. FTHFHIM B T http:/cnki.net/
L “HEbRSCRREE” HEN, AN ERE, Bie] A

hEE S http://www.hanspub.org/Submission.aspx

HATIMEFE: ag@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ag@hanspub.org

	Dynamic Analysis of a Heavy Rainstorm in North Central Area of Ningxia District from July 29 to 30, 2012
	Abstract
	Keywords
	2012年7月29日~30日宁夏中北部区域暴雨落区的动力诊断分析
	摘  要
	关键词
	1. 引言
	2. 天气概况
	3. 研究方法
	3.1. 垂直螺旋度的提出及计算
	3.2. 湿位涡的提出及计算

	4. 暴雨落区动力诊断
	4.1. 垂直螺旋度的诊断
	4.2. 湿位涡的诊断
	4.2.1. 湿正压项的诊断
	4.2.2. 湿斜压项的诊断


	5. 结论
	基金项目
	参考文献

