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Abstract

This paper aims at analyzing the variation characteristics of IPV and MPV of rainstorm in Guangxi,
which is triggered by the super typhoon Rammasun (1409), by analyzing the precipitation data
from automatic station in Guangxi area and reanalyzing the data of NCEP/NCAR (National Centers
for Environment Prediction/National Center for Atmosphere Research). Isentropic potential vor-
ticity (IPV) and moist potential vorticity (MPV) characteristics of the rainstorm in Guangxi are
analyzed, which is triggered by super typhoon Rammasun (1409). The conclusions are as follows:
The strong convection rainstorm weather is affected by warm and moist air convergence which
contributes to the development of ascent movement. Water vapor is mainly transported from the
Bay of Bengal, the South China Sea and the Western Pacific. The calculation of IPV shows that IPV
from the upper layer is larger than the lower layer, and IPV of the typhoon center is the maximum.
When Rammasun is strong typhoon, the rainstorm center locates at the center of the potential
vorticity and airflow convergence in the next 6 hours; while Rammasun’s intensity decreases as
tropical storm, the rainstorm center lies in the right side of the center of IPV in the next 6 hours.
According to the results of the analysis of MPV, rainstorm center is likely to occur in negative MPV,
region. It is advantageous to the development of rainstorm that MPV; is “positive at upper and
negative at low” in the low troposphere. The center of typhoon has a very good correspondence
with the center of big value of MPV,. MPV;, “negative at upper and positive at low”, is benefited for
the increasing of precipitation in the low troposphere. When MPV; < 0 and MPV; > 0, the future
rainstorm center will probably happen. Negative MPV; and negative MPV; are good for increasing
of precipitation in the next 6 hours and also heavy rain center will happen.

ES A BhRAE, THK MRS, BER, BRI, FH. D51 E TR W SRR SRR A AR e
BRI RTE, 2016, 6(3): 180-189. http://dx.doi.org/10.12677/ag.2016.63021



http://www.hanspub.org/journal/ag
http://dx.doi.org/10.12677/ag.2016.63021
http://dx.doi.org/10.12677/ag.2016.63021
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

~

BIFIE 2%

Keywords

The Rammansun Typhoon, Guangxi Stormy, Isentropic Potential Vorticity, Moist Potential
Vorticity

“BOE” 5% ARMNFHARASELR
A LHFE

A4, O, RS B AL BEREL & O§!
U AR XA R RS, TR BT

PRERS B TR B KSR 2B, DU R
IR EBX AR R, T T

Email: zhonglh58@163.com

Weks Hi: 20164F5H24H; S HEM: 20164F6H17H; KA Hi: 20164F6H20H

wm B

AICZFINCEP/NCAR 1° x I"HEAaHER, 46 TIXREIFH[RREMEKER, S@ERE X “B5iH”

(1409)31 &) U RN AR EHALIR SEALRTRHERT T oW, SREH: KXERBWERHAFE
AR REERKIRE & XS EE S EFER TR REREN, KREERE MBS,

MDA R FE. BEBEMRSTTTA, aXRFOMMRERK, REMRERTREMRE. “BY
B RERERE, KK6 hBW PO PR OLSKEESL, HEERIARFTRERES, KK6 hBW
RO AR OAN .. BRI, “B5H” BNHOLZSATMPY < 0XERA, XHREK
BEMPV, “ LIETH” REFMNTENHIRERR, §RHFLEMPVRKER LR . HEKREMPY,
“ B4 FIE” BEBAF TREK K IE, MPV, < 0 EMPV, > 0f X X R k6 hB /M 0B BIF s~

MPV, < 0 HMPV; < 0%} TRK6 hfE/KEHENR, RS HARRH L.

KT
“BRDB” &R, RN, SHOLR, AR

1. 518

G U IUEAE M REE AL RN, AR 2 NI RE AR S 5 KB RS ARl 7. 2014 4R35 9 %5
ORI B RN TR T TP HX R R R R R KRR . AR LW T RS B
56 SR KR = R R O SRR AR & 990 50 X3 T U0 A R B )9 T B - R T2 (R e e A
MCHEINGER AR A o FR HLAF[2]3E T AR EE AR AL . FARE S R R AR RESCC T X i
5 CYEEY PIRE KGEATR LT . AR ES T OR AR N T BRI, JEaRE 310 “HEE” B
HNESEAT “Bpme” G BACSESDN “ AR5 G KT TR SO WA, 48 RN
JEE e (SV D) 1 7 A AT i ) B BN LA 22— SRS 308 1R IR Ty AR U120 ) X S A 7 AR o



BRI %

BoK A AL i RE T A 220 1 Y 6 XL JA I PR R RO i A Al o iy TR P[]0 “30R” “Hgst” Wik
3 KRR R L X 7K™ AR IR AT i AT 70 Ee i e %5 BOEAZ[7] [8]R) FIRAL R B RHAT AL . 3L 73
DXFR)— R 2 T I REEAT V2 Wi A5 R 2300 KB X 5 9 FK XA — B iR AR IR AL i e sh A7 B T 54
PRI - SCHR[9]-[131ARHE I A i BEAR XS 2 B R HEAT 70 M R B 12 Wt 2 R 0 R 2 BAT AT
Yo BIE, ASCRIRSERS A {00 2 Wi &3 T 2 Wi, sEasB R G R “ RS A 16 K
MHLESMZHERRR, A5 EGHREWNTEREHS .

2. BRIk
2.1. &R

TURBRIEY NCEP/NCAR 1° x T Hp M BRE, BRI R SCOLBURIR B 70 B 3 TR M .
2.2. Ak

22.1. FHBHR
SEIRALIA R M AT iR I — RO, ARSI LM Anie ek, 4 eIz 24
KB R UK AE Iy o SRR THEL AT

1 00
P:;§a~V9z—g(a—p}(f+§g) 1)

AR &, WML, £ ONERSI B IRE R EE SR, p NARER, 0N, a
e . ARSI b B AL A XIS RSN B, ARAE L 308 X 385 S U PR A RS B o

2.2.2. JBALA

IKIRAE & XN B AE AR 2R, IR AL — 5| AR 4600 0, ARG A 0, 15 E1RAIR,
AR 7455 T e M NSH, B T KEER . MBh 71, #87. KIS K 15 R T 7
HRTHERERENRE. RERBNLE

R F LA
00, , O 030,
MPV_—g(§p+f)$+gap o 9o oy A 2
00,
MPV, =-g (&, + f) P @)
ov 06, ou 06
MPV, =g g &% 4
2 gap x 9o oy 4
Sl MPV, A TERET, Zr R b (¢, + £ ) RIxhiuRas ";‘z L4 (g,+ 1) >0 ‘3; <0. MPV, >
i =z =y =2 > 3 aVage ou aee A T yH A |
O SUAHMEREMERIAAEE R MPV, ORI o 22 —g Dok s TARARHE A AL
. RYMERIER . BARKTh, REREORRHK VRS . AHEIERUAN T B A %

FTR5E o
3. BN B KA ER
“RHN” F 2014 457 H 19 H 7 B 10 4310 5 7R B T I S S OGBS R O BT



BRI %

AR ITR 48 KIFP(A5 K, e R). “EEid” (e vk Ay s, 19 H 9 I rER IR
TR XSS G R, 16 B ES2 78 TR EL IR TS A sm Ay KB, B/ SRS iy .« iy idh”
R EEA G XL ORI TR 6 K B2 6 XL ERAITE T B R K (9 /M) & .
R AR R ER LS P R R, EA G, Bk 7 A 23 H, HIGE R EREA TR
JIk 138.4 12764 1).
I GRTTIR R TR RN, AR RIKIRE SRR R AR EE N R, Ok,

850 hPa = [1) 7K V5 38 & 49 A7 5 2 WY 78 DX N A i FE IR & IR b R b, m] DUR L — 2% B 2 IR PR ik
W, FARE SR I AR BNA BT R A TINRE . S AR R g, KRB R RO K EIR B 27
g-cm hPats™, BRIEASIE AT A MK X S 4R KR (14 2).

iR
-
4 i
Br =iF
A o '
\\fﬁ v/\/ﬂV o= o
T
Taicnd ke AL e
TUYENQUANG  BAC THAI
LHE . ww i -
2 YEN BAL S veries :
iﬂ:ﬁﬁ THAL r.;fm :
R S et T
s SONLA VINH BRUT T verTs ABAC
o
Ha Noi
M AT PHONG
§ HOABINH \. 23
O HEHE @ HERE JBE . TATE
O EHERE © AR T mEE
© BAR @ WEAR Bt * R “an
A " . Ltk -

Figure 1. The observed track of super typhoon Rammasun (from http://www.wztf121.com/history.html)
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Figure 2. Distribution of average vapor flux at 850 hPa during 20:00 BT 18 to 20:00 BT 20
July 2014 (color shaded, vapor flux > 9 g-cm “hPa 15 %)
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Figure 3. 310 K isentropic potential vorticity (black lines, unit: PVU (10°® m 2K-kg %s™%), streamline (green lines with
vector) and 6-hours accumulated precipitation form AWS (color shaded, precipitation > 12 mm, “ ¢” marks the position of
typhoon center). (a) 08:00 BT 19, (b) 20:00 BT 19, (c) 02:00 BT 20, (d) 08:00 BT 20
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