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Subtract

In the last period of June in 1991, a cyclogenesis occurred along the coast of South China, bringing
Taiwan mrach rainfall to rescue the drought. Since severe weather systems might be aroused by cyclones, we
would like to use the data of ECMWT to analyze this cyclogenesis in order to gain more information about the
characteristics of coastal cyclogenesis and storms during Mei-Yu Season.

There’s a tropopause folding appearing over South China at 1200UTC on 24 in June, which brought the
air mass with positive potential vorticity anomaly of stratosphere downward upper tropesphere. In addition, a
positive anomaly existed in middle troposphere during cyclogenesis. There’s a direct thermal circulation around
the cyclone. Thereafter, this direct thermal circulation lifted aloft to strengthen the descent motion in northern
lower levels. As soon as the cross circulation didn’t exist anymore, the coastal cyclone disappeared.

Since the low trough in the middle-high troposphere deepened and the water vapor condensed to release
latent heat, static energy decreased but dynamic energy increased during the development process of cyclones.
On the last stage, static energy increased and dynamic energy decreased, due to the warm and humid air of lower
troposphere rushing into this cyclone, to result in the low filled up. Then, the cyclone vanished.

On the base of analysis of the difference from potential vorticity to moist potential vorticity, latent heat
release was the dominant factor responsible for the non-conservation of potential vorticity.
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40



1991 {F R ST RV R I AL RS T 07

1LKEA

5%

RSB SERT
Bl K&

R

1991 5 6 A4, ERIMERIELR LRRER, 3(BLREmS N RER - 2508 F ECMWF B
AR SITILERIERIEEME, LT T R B e R e S e A B I (5

6 A 24 H 1200UTC R ieBAIAER 7 6 F 25 B 0000UTC B5@BEyE, U812, 217 6 A 25 B 1200UTC
FEEE - BEREEN S RE, KETRE ey FRIATE L2 D SRR A R B R TR RS
HER, ERMBOACIAHE LBNE MEDMEE, 5 CroBEEEE, HEB AR EES

ARG -

REEFRIH R EMTESRN, Mk, WHTESRRE HA7, Rt RN TRES, o
ELRMIRVL MR ERE , INEREREN AT - FRESREEYS, TENeEREmE, ke

RERREL, HRGTEREY . BEeN, RBEMABSRESEAS A, HEEEEsE,

FFEERIED,

BRERY . RIEBHT - FR(IRMBAIBNBCEEE, TEALREEED, KRBT 2B

ETRTHEERR -

PR © BEE (715 - BRIER  BEERETE R

=

TRRRBRASEFRRBRS, HEHNE
FBR AR REES B S R S,
B TS EREREAER -

BT ( Tropopause ) 43 &| T e R E= 4
HIARR. TERREGT . SRFRBAEAE NI,
FETHREBENSE, EMENREARRES,
EEHELBEE THRBERAS, ( Tropopause
Folding) , HHEREFIEEESE, ML BLHH
JERRRAFEEARIE - FFLL, S TR REE
R RIH G N KRR B ARG, S8R
RAETHRERE - _

1950 FRLAET, HREEEEHTE, B
LHETRAR WEHEEEEMEETT, 25
AEEEEEARIRE, WL L TBAREE
AT OAEAEN » Danielsen (1968) B T E B
[EfEEERED, PRETAESEEBD TRREHA
AR, BEHEREEAER R

E[T 1970~1980 £{%, KFEFMERFEPITE
ETREEREDOYES, REAIWESES 8L
AIREGR . B, tRHE TSN AREETE
B S P S ER B _E BT A EANRER - Reiter

(1975) BRROREESESEEae, 4
By 7R g M TSRS 2 AC ) 15%; Shapiro
(1980) HEHNBEEBAMELITES, BFK
g RO S AR AT R MR -

PEHME, B4 5~6 AR, MESREmits,

41

TEEHRSEMER Y TSy, —85
FEBNEY, ENFMRkEg, Wi5ERE
SRIEEISENE - BE (1986) EHSa5E
HERPRESTAMANENESHE -
FIRERIZIE S BN 2 7 ML S B TERAS
71, 1987 F S~6 B EMGSEME TR E TR
(TAMEX) - Chang etal. (1997) S$5T85% T BTRREL
b RN AT RN EEES e RN
HEEN—REEERT -

Kieinschmidt ( 1957) FREELE F ERSMAE
NERNEERTHREHRGE, ENSEHRRNE
Fissipkey o Hosking et al. (1985 ) 8B T AR
B, BERETTERECBHER, L TH
BB T TEARET, BRI &81R
GERIMET S EBIRES, ¥F. THEDEHE
B, RIERBERE -

HRBERLE, BSETLEFENHR: &
HEMMILEE AR BRI ERENERRERR
Fe U E R LRI 22 B ('8 A 3858 FF i Holland and
Leslie, 1986: Dorman, 1987) . Reason and Jury

(1990) ZHIARIIEER IKEE R RIRRrm T
EREAZRNY » Zhang and Bao (1996) 3$IEHbiE b
MR T EEREFRE £ TFEENYT - ERNE
FEBNIEENRREAREEEE, B E8
HRE - A (1992) HEREERMENIEE FERE
REEE SRR A RIS A E REEG
TR - BEMENEREE B S HETURIER



B AR RER . [T -

AR LB S TR R R R e R e
BEEZ BEMR - MR AR SIR BB b3 K R,
HIERK: FEREBNON, RIEEMRE. Ak,
TBRELIR BRI LIRT - e N Rt Es
et AED, BENKENEEAEE L TELEY
HARH, BEEANTHE -

AXBTEM SRS E T E NGB
FEEEML, ST 1991 SR BRI TERML R A7 1589
HENMEEY BT RIS s
EEREST R RS RERERY -

— ~ BRI B 2R
L FREERZER, BEE BN P RTESR S
( European Climate Midterm Forecast Center) HEh
WEFE KR (ECMWETOGA ) &%, 2.5x2.5
AERERETS, BEAASEHIUE (1000, 850, 700,
300, 400, 300, 250, 200, 150, 100, 70. 30, 20
FO 10hPa) BY2EREH - BFAZRGEESE
( Cubic Spline Difference ) , B IEE FEAFEE 1000
~50hPa, @ S0hPa, #Rit 20 BHyEEL 7k
FHE, B 2.5%2.5 BEERARES 1.0x1.0 &

ARTRBHEE NS ELHEERR, &
BHEHTHFEEN Y - KL, DUEAESRE
FFREEEERAH F R EEHTEE - RESE
BHUESEHREE  BRETE R ET -

ERMMERET, (RE—-EETEREHE
BERTE, BARKBHNHEENES - EEE
EH3 Ertel (1942} Z#60E (P) WTER:

P =—g(ﬁ:+VxV_’)-V9

Hih, g BENEY, (EHEEE,  BATERE
M2, R0 - MRS, HEBHTH
SER R SRE (18 BLE A (Hoskins etal, 1985) 5
M L5PVu ( 1PVu=10"°m’s'Kke" ) 597 A S 2 B
BITBIETS, & TSR 1.5PVy 1S
ERERE B B B RS EE - -
1991 FHERT|EPE (10° E~170° E) 25°
N-30° N-35° N f] 40" N BEEAROESH
1.5PVu BV RS HT7E 10~20 2 ERT, H g,
FiMEmER (RE—) - (REFNNRBESR
WEEEE 6 ARBFIEEL 5 BkEs, it
BREREMISEER (Hadly Cell) JLREHEL -
1991 4 5~6 H¥3, 10° E~170° E SHEHE:
1.5PVu EEH 1.5PVu FIgEENEET, FEg
1\ 35° NEE40° NEEE, RS aEEaE
H3RS, BRI EEA BB
TEEARRE, WERSTIEE -7 1200 ER 5. 6
AG&EHREHREERZS, BFEELR,
HREXERROEREARL - HiiFEERS

42

A B R KRR RS SRR &
PR, HBEWEA XERFRIBBE -

5 RHl, BEASEFERERSE -3 ThT
q, REAMGAMEERBF L, #h (£
LI NEERL - FEEILREReR e+
MFEEZET -6 AP, RIWEBRASEINETR
B EBER R, HENRNS RS ERET
TSR FFRAEN -6 H 20 B8, REEENE
REOBESTEHRYEE D, i mmRitiEs
EEF, BWLTEESEEE, £ 25 8, B
LEEREE -

B—& 1991 £ 5~6 F A 110° E~120° E -
25° N~35° N @&/, it 121 EfsE S BT
HHREHTR H R HE - 5 REACIRET
RRe: —EERNEZITERMRESEAME,. &
{EAIFY 850nPa K15 S—MERIEMMERIR 600hPa
IR AN - ERESRRTREN MG, &
EEMNFAREEER? —BSERREEUERIE
BRI S ANE, N2HAM BN 5%
HMBIENEEEM? & 850hPa AfTIEES, 200hPa
BN, ®PIRAE 0.5PV 2F, EE 850hPa
BURMA IR [H B B8 (R % (B2,
600hPa 2 AN7IGRF, H_EAHY 2000Pa 4IKEEA
F 0.5PVu BUA(id, BEEPHEBAMBEIR
i, HrENEEEREESEAER -

1991 & 6 A¥E AR 200nPa f7iE ST RAEE
RAERARE -6 L the), BB EESER
HEE YRR, BREWES, ARESE
TiiEl, EEHESF -6 AT, HEBECSDE
RAREERBEL, ERPEEENE, HEE
’ (BETRZA)  TEHAHREERS: 7 6
F 24 H, 200hPa 7B AEEILTEAEZ TS
BHERS -

6 ATH, SBEARENREERSSE,
HEREREMNEE, TEEREEEEREY
£, EEHRBERDHEANZEME, THE
TERARIEE, EHEN, EIHMMNEBARSEY
FIAHS R R R — SR -
=, ERRERENST

FPEEERRIBEETE 6 B 24 B 1200UTC Bata%E
B, B+ 6 B 25 0 0000UTC ZEeEn, 6 H 25 B
1200UTC &% : ¥ 24 H 12000TC~25 H
0000UTC FEESRE], 25 H 0000UTC~25 H
1200UTC a5y -

BEREEE, PRFEILNENE S8E—
RENG.OEER, KRESESRNES. s2Eq
RIEREINSHE A REER - EEEEHIZHEL
B, SEZEmANEE - (XEEREY BEE
BRANEE . AEERBEAR (EEEEIL) -
SERRERE. —RAENTEILER, —Z0R



R R R R — e R -

6 ATH, EEREEENRBRENESD
&2 {Erh. ¥ BRSSP - o,
EMDEBIHIE LANE, SETHERSEE
LEAHER BTHEE, EEEESsS TeEs -

fin R R EE BT S S T
BB, RERER - BA LA EHEEEESL,
k., BEA, BEBEANRHRE L FRERG
EERAR A ER RS R SR G =
TEES R RS, BREEe,
ETEEDENEEHEETIEIEAT D, 55
&, EREERAPIERRE () -

BEE, REPORNEE, fHEE) 450hPa £
REEAE, BEBENE ERERNE, Uk
ARSI, BEEARIEED, BERESS
R EFHER R BT S, BRSrs
BE, EEBATE, Siaat (Es) -

FRM, RITEABESKISH, Hihkss
=, MTPMZEE, WERGIE T50hPa &4
RILFEREHERAE, 37 5D Em s,
RIRERLREREEE. BEYEILREREE
N EERIZRRE - BTIEEE. RrEEitEs
EHELEMBBEYNEVER, 5588, 58
E - ERERRE RO e R R R
TEABGEHE Rzt FRIRMEENEE (Br) -
R, ALY RSB ass, dbras
FE -

—BA%. IERLAHMIRS T00hPa £4, HHD
LFE. ITZEER, R —E ARG
H&, FIMMEIERT, R rasse - maE
B, |REMANPERBENRES: FITHE
H, e () -

700hPa LUTEOES, KBS0 EEES LS8
i@, BTEENEERERRE - FNEEYE
(RN, SBHERM ORI - FEBGLILS,
A H B B B S AR R e 2 5
A, SERLE A TIRGRAIEEE (FA) -

REEAEAEE DHRE, AEERRE
RTHEEE, BrEETEBCE (RER) &=
TEEREEAERH S (E) - EETiE T
MENEE, ST EFRNGSSEE -

mE, F AR EN T R BRI

E(ERPFE AT -
iging—R +Rp+R
TRt RptRp
a(rv,)
—(f~—=Re=RR+RF

A=R-R, =R,
R BOEdENfERE, TREH (R, ) | 88

43

(Rp) . BESE (Rp) SIR@MEmmm@n &,

ERNEWEHERE, ©RE. R IR,
fFAFSERT A SALBFNRAIRHE B EE e
FOKBER (R ) WEA - (BT RS R s
’é‘*'ﬂi@ﬁ?ﬁ?ﬁ%ﬁﬁﬁ%ﬁfﬁﬁﬁﬁ%ﬁ?ﬁﬁ, BATIR
E"‘JK{%?EU%Efili’kﬁfﬁﬁzyﬁﬂ’ﬂﬁﬁ%ﬁﬁf’ﬁﬁﬁﬁﬁ
], ATl ﬁ“i"{f-%ﬁ’ﬂ%’fﬁfﬁiﬁ'ﬁ%ﬁfﬁ?ﬁ%%ﬁﬂ:iﬁﬁ%
FIRYEE, FISKEHIER: EERFRAER
i, BERHRERERRD -

MR BROLEN T &85, BT SS -,
F. E=E, SRR EE Sy BB B
AERTHE. ROLATE 6 F 24 H 1200UTC ~6 25
H 0000UTC & 6 H 25 B 0Q00UTC~6 H 25 H
[2000TC WBLB R M &L %, BmEgsE
= RUMBLEEERANMSETG - £3E
8, THEERENEARILS, KEL2Emy.
REEE TP HTBEMES: HBRY, LR
*ﬁ’fh%ﬁ@ﬁ%ﬁ@%fﬁ@ﬁﬁ@qﬂ&ﬂﬁ@n HEE
BA. AREEEFNPEERBAERISS -
ANERERMERFEE, BB -

TRIBIT (1976) FRERY KRR EE Bt » 155
TR EEGRTZ ( Pseudo-adiabatic Rain Stage ) th,

1
deT+—2~w2+gz+Lr=".$‘;$

EBXEFEE
o= CPT +gz+ Lr
O ERFEER, CpT BNEE, gz EfThE, Lr BEes -
B EXA. BUEEE RS hsst e e
MBARTE - HSARTEERBEE0E, e
I, IR EAT AT R R IR 5T -
BREEE, . EHRE, BT EEEEm.
IR, ERSESERHR RO, RARDES
1000hPa B2 #3E (B /\ 2) - W8GR (B b)),
850hPa DITEMESEITRIG, TIRREL, {788, 1Bgctuts
BEEAZIMNAT: 800~200hPa, [&T {8110
ZHh, B ZIEMBIR AN, AR EE Ry E
BB A - TIREN . EBMEHEFAE R 1000 ~ 850hPa
(ERREHI B LABETIRT 12 /SR B ERETEE
PR, B TR By A S e S R SR T i
. FHerFEEBYE SIS/ s [as
B, £ 600hPa LLF, TR ERELsr 2 ey
M, EEIQN0RY: SSOhPa [ k-, mEtmISEMR
P IRRERRIE IR -
PRECELVTEBY BB, &, BEWRE. &
REBDARERENTEDR, RN IERX
<, EERERA BEERSNESTEL L, T
IR R, (TRERITER R . KR BEAEE
Bl ERREE, BENGHBHFGEESERY
By, EIREEERTTEN, BUEEIRIGMNS. FIMAEEA0SE

( Static Energy) o :



B REOEE, RRMRIEI, R,
B AL EEEELE, RAERE -
Y~

SRR B RCREERY, A—
A B VB4t B A R 4 it
ERHEERBIERPE, FIEE. 6 AL 5
A%, ERSERESELEREE, BrREly
bES . I, SEIRs -

B, B ERAERENER, HUEEE
MEARBIES: OB RS
—i8. BEERAREAE. WEMMTERE

7 6 B TAMBEINSEARR, ARBIER
FIEY - TEENEEES, LR AREN
MERNE, WRRIEEREEA, EREIRE
15, SRR, 7E 25 B aIe -

EREFENERLBET, TER Y
L EE - EREAREELE BERNEE
¥, —RBRARE TR, —RETLEY
TR - HEEE S HEEEMONROR - B
RIOSEEEARES, . ESRRImSE,
ERRY. BHMTENSEEAER B0,
SRS TIRER), B35 EAHER -

Wk BREET, SRHEEEHTE
EER, BERBANREELERE: 0
REEIT. H-EARETERERE - TRAH
TARESUERER. Mg, LROESERE
LT, A SR TR, # R
AETEER, B REMET R -

ERERRY, FENAEEETIE, AR
SERSERRIA, SERUFIEERY , WABEN: B
B, ERERTERROEREA, ERERENT
%, RIS, AR, RIEEY -

FATBRB TR ER LK A D, 2R
TR ABIEAERTRORIRE ., B2 RE AT
o, KRR BN RY, iR SR
BREE R EBOAE  FFRE, BB
BSTEER TR RATRR, IR S BLUA
ERAFTRNSS, SRR B
BEREONE, ABBIEABRD, NiE. (1R 18
HESRIFR, WATRFAERRTORE, =9
BEEEOEL, HBARBIEIRRD , L
REFIR G -

BH3
K, 1976 R BRI S BMER A FASHS
B, REE, 22,17 -

44

PR . RREEKLE, 1986 “HRIHiHEE &g
AFHEPTRENERGC RES, AERE,
13,33-45»

R, 1992 “ERIe b MUEERSENNEGT, B
TFRAEARYBARIEATEL S, (58 -

Chang, C.-P., 8. C. Hou, H. C. Kuo and G. T. J. Chen,

1997 “The development of 2 Mei-Yu disturbance
with strong vertical coupling”, Conference on
weather analysis and forecasting proceedings of
metecrology, CWRB, 1-9,

Danielsen, E. F., 1968: “Stratospheric-tropospheric
exchange based on radioactivity, ozone and
potential vorticity”, I. Atmos. Sci., 25, 502-518.

Domman, C. E., 1987: “Possible role of gravity current
in Northern California’s coastal summer wind
reversals”, J. Geophys. Res., 92, 1497-1506.

Ertel, H., 1942: “Ein Neuer Hydrodynamischer
wirbelsatz”, Meteor, 7., 59, 271-281.

Holland, G. J.,, and 1, M. Leslie, 1986: “Ducted coastal
ridging over South East Australia”, Quart. J. Roy,
Meteor. Soc,, 112, 731-748.

Hoskins, B. I, M. E. Mclntyre, and A. W. Robertson,
1985: On the use and significance of isentrapic
potential vorticity maps. Quart. J. Roy. Meteor.
Soc., 111, 877-946.

Kleinschmidt, E., 1957a: “Uber Aufbau and Entstehung
von Zyklenen”, (1. Teil) Meteor. Runds., 3, 1-6. -

Klemschmidi, E., 1957b: “Uber Aufbau and Entstehung
von Zyklonen”, (2. Teil) Meteor. Runds., 3, 54-61.

Reason, C. J. C., and M. R. Jury, 1990: “On the
generation and propagation of the southern Africa
coastal low”, Quart. J. Roy. Meteor. Soc., 116,
1133-1151,

Reiter, E. R., 1973: “Swratospheric-troposphereic
exchange process”, Rev. Geophys. Space Phy., 13,
459-474,

Shapira, M. A., 1980: “Twrbulent mixing within
tropopause folds as & mechanism for the exchange
of chemical constituents between stratosphere and
troposphere”, J. Atmos. Sci,, 37, 994-1004.

Zhang, D.-L., and N. Bao, 1996: “Oceanic cyclogenesis
induced by a mesoscale convective system moving
offshore. Part 2:Genesis and thermodynamic
transformation”, Mon. Wea. Rev., 124, 2206-2225.




R 1991
Al sH | 6B |s~6H
40 | 12479 | 13503 | 12983
35| 14760 | 16102 ; 13420
30 17162 | 17761 | 17456
25 | 18360 | 18381 | 18370
#— 1991 & 5-6 B ERICACAE 2530 -
35 52 40 BEREEH 1.SPVu RSN -

Fotential Verticity 199t 5-6

(2) 6 A 24 H 1200UTC~6 H 25 H 0000UTC

i
(hPa )

&

5]

it

R

Re

A

R

Re

A

1&(1000~900)

0.80

0.9]

-0.11

0.31

-0.43

0.74

E(850~400)

1.10

-1.48

2.58

-0.10

-1.84

1.74

®(350~50)

2.62

27

-0.09

2.64

2.79

-0.15

(b) 6 H 25 H 0000UTC~6 H§ 25 H 1200UTC

ay
(hPa )

g

A

Bl

R

Re

A

R

Re

A

{E(1000~700)

-2.19

-0.08

-2.11

-0.28

0.49

-0.7

tR(650~350)

-1.07

0.51

-1.58

0.24

1.22

-0.98

E(300~50)

-1.87

-1.80

-0.07

-1.29

-1.32

0.03

R REFOLERILTHE. BOE
BB RFEB B E -

B—  19914:5~6 F, B 110~120 & - LR 25~35 M), 4 121 {HR8E%, 1000~50hPa & /&
RSB EERE - SERMER 02PVe, HEMHE 14PVu TER, AIFAR 0.4PVu A5

N ¥=: b
BLiEERS -
(), vrnw 2 e O
{1{{E;;};;£ S
Sy e IR D A s
X117 7723%] 25207270
. EV A S .L,,,fﬁ%/"
& ’ [ s % Lo~
SESARE Toahunrt oy
STl 1 A A0 AN A
] [ - 7y [ R
:t:__,axu ::{‘ﬂ:;{i:"
PR ” -
F PR RS T
A S S . R A i
e . Co -l L !
EXL SERRERES Fiocoail
e VO

B =

(a)6 A 24 B 1200UTC -

/

A r\

44

45

JrIp ety
L

TR RS e e
B AN ) |
SRS Y

..........

AT L
B R W )

()6 B 25 B 1200UTC -

XA RN RTNE]
T T

-}

T WREAERE L 11 R E R R EE - L BRSNS -
(b6 H 25 H 0000UTC -



BL RE=, EStnEEmE, GIFAR 0.6PVu By A LR R G & -

B< FEZ OSRCSEENEE, BIEAR 0.6PVa KU SRR -

Faramtis b1 ok

Qi aisntrarna
(O ) u et S T

Bt RE=, ASESMREENEE, HEREEERR  NERUBEERS -

(l) Ept- gu—lor (b)

SPl-pE-ler-se  BME-T300

T _3 ]
L
r_z2 1 L
T

i L) 1 ¥ 1
— T T T

®.E)

,
i ] 1 ] i ] L] 1 I ] 1 3 1 | ] 1
[ | S —— TR T

.
1 I ] L W ) I ¥ ] 1
T i—T T I —

—_— e

EESEE -
(a) 24 E 1200UTC~25 H 0000UTC »  (b) 25 B 0000UTC~25 [ 1200UTC -
46



