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Abstract Using the May-September, 1998-2018 NCEP-NCAR global analysis data, atmospheric observation

data, and the Tibetan Plateau Vortex (TPV) and shear line yearbooks, a comparative analysis was conducted on the
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structural characteristics of high-impact eastward moving plateau vortices with quasi-straight long (QSLTPVs)
and short paths (QSSTPVs ) adopting composite method in warm season. The relationship between the intensity
and structure of QSLTPVs and QSSTPVs was further discussed, thereby indicating that the evolution of QSLTPVs
and QSSTPVs is to some extent determined by the structure of the low vortex itself. The main conclusions are as
follows: (1) The QSLTPVs and QSSTPVs have the same structural characteristics, namely, being shallow weather
system when generating and turned into thicker weather system after moving out the Plateau, the consistent trend
of the vorticity of the low vortex in different activity stages. (2) The differences in the structural characteristics of
QSLTPVs and QSSTPVs are clearly manifested during strengthening stage. The positive vorticity column of the
QSLTPVs is thicker than the QSSTPVs , and the ascending motion column of the QSLTPVs is stronger than the
QSSTPVs. The positive vorticity column associated with the QSLTPVs tilts northward along with the height and
the vorticity is small in the upper layer and large in the lower layer. The QSSTPVs has a symmetrical distribution
with a vorticity vertical distribution contrary to the QSLTPVs. The center of south wind associated with the
QSLTPVs is further to the east than that of the QSSTPVs. The confluence position of easterly and westerly winds
of the QSLTPVs is further to the south and stronger than that of the QSSTPVs. The positive vorticity advection
center position overlying the vortex area of the QSLTPVs is lower and the intensity is strengthened after it
departure from the Tibetan Plateau and lasts longer, deviating to the east of the QSLTPVs, while the QSSTPVs is
on the opposite side. (3) The intensity changes of low vortices in the different evolution of QSLTPVs and
QSSTPVs are supported by the positive vorticity advection of the input vortex regions. The differences in
structural characteristics between them in the strengthening stage reflect that the QSLTPVs contain a vertical
transport mechanism that increases the vorticity and a dynamic mechanism that enhances the forced ascending

motion of positive vorticity advection to be conducive to the strengthening of TPV.
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Table 1. List of processes of quasi-straight long-path plateau vortices (QSLTPVs) and short-path plateau vortices
(QSSTPVs) from May to September during 1998 to 2018
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Fig. 1 The eastward paths of ( a) QSLTPVsand ( b) QSSTPVs from May to September during 1998—2018.The
numbers in Fig.1 denote the sequence of TPVs as listed in Table 1, the solid circle and hollow circle are the
positions of TPV at 08: 00and 20: 00 BT, respectively. The shaded area presents the region with the altitude
>3000 m
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Fig. 2 Vertical cross-sections in meridional (al,b1,c1,d1) and zonal (a2,b2,c2,d2) directions When the high-impact
Tibetan Plateau vortices (HITPVs) generating. al and a2 vorticity (contours, unit: 10°s %) and vorticity advection
(hading, unit: 10 s7?) of QSLTPVS, bl and b2 vorticity (contours, unit: 10 °s™) and vorticity advection
(hading, unit: 109 s7) of QSSTPVS,  cl. vertical velocity (hading, unit: Pas*) and zonal wind speed (contours,
unit: m s—1) of QSLTPVS, c2. vertical velocity (hading. unit: Pas™) and meridional wind speed (contours, unit:
m s—') of QSLTPVS, d1. vertical velocity (hading, unit: Pas ™) and zonal wind speed (contours, unit: m s—*) of
QSSTPVS, d2. vertical velocity (hading, unit: Pas™) and meridional wind speed (contours, unit: m s—') of
QSSTPVS. The abscissa is the relative coordinates (unit: degree) of meridional and zonal directions with the
vortex center as the origin, respectively
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Fig.3 same as Fig.2,but when HITPVs moving out the plateau
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£ 600hPa DL~ A MULLAS HA I s, FErr KB A i 25 U0 XN . ra 97 LU R B A7 Wi B 2
KRR PO XA LA s AR iR e . B8R (18] 4d1. L. K. FEERAR IR R O
Sy %148 200hPa. 300hPa, Z»HILLAZHIRINGE T 4 ms ™. Sms ', KERAR I FE XU O b 4E
R 4d2. £2). FEERAZIATE 200 -500hPa (IS dbRUKTIE: ELAS HIE 8, HL KR AR IR
s KEEARIRIILE 150hPa LA AR AR ASIC Y, LA AT K (1&] 4d2. £2). FREms (& 4el.
e2), KE&AEIR 500 hPa LR ZR KUK mas iy 3955, R bR L InamaT 38 as,  #0b0 R B A2 i i s
HAaEEMMHLZ . 2RISR . g5 AR AR e 51, FIRAR. PERAZIL
AIEG . AERESICA AL 5K S BRARIAZ . Gi1A IE IR EERE I B . 3R . SR AR LA & .

W A B A . PR IsRET, B R0 EHE ) X AR KX S e
BREWE . S HEN EEsEEEE (K 4dl. d2)EhFs e M i i, KA
TR TR S50 b T E shAt LG B AR Tk e, E R AR B e AR, RO 7E RG] 600hPas
RSy () 4fL, f2) MIECRS I, HKESAWEIRE, J HALE KB ImAR . W
Jb, FFOER 350hPa. KRR RFAET (] 4el. e2), ATfERI ETHEEIRE, imbEs
ARG, PGEES 3G 5E, LA B AR IR ISR 5, FRLOERGM 300hPa, IX 5 AE R XU SR
Ky G ETHE SR g B %55, A 500 hPa LA R . &5A KUK E ARk a] %, I
W AE E I Sk AR A S Fo e B RO R AN SR . B RASIE A AL ARDLAE . K
T BRI RN b IS 2 X AE F KX S5 A AT 2 2] 200hPa, 1% -5 7% JE AU IRIE BB B B+
BENATARIR AR 3T — B & JE 1) 200hPa AHALL (17§l 245, 2018b)
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al. a2 M 2al. a2, HAMBENT: bl « b2 FE 2al. a2, {HA KRt cl . c2 MK 2bl . b2,
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Fig.4 same as Fig. 2, but when HITPVs strengthening or persistence

al and a2 same as Fig.2aland a2, but when QSLTPVS strengthening. bl and b2 same as Fig. 2 al and a2,
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but when QSLTPVS persistence. ¢l and c2 same as Fig. 2 bl and b2,but when QSSTPVS strengthening.
dl and d2 same as Fig. 2 cland c2, but when QSLTPVS strengthening. el and e2 same as Fig. 2 ¢l and c2,
but when QSLTPVS persistence. fland fl same as Fig. 3 dlandd2, but when QSSTPVS strengthening

M BB, A FEERAR A NGRS RS RRAE : TR A A\ 3% DX R I 303 B2 IR VS R L A
P 8 R ARG O WP B2 LU RS HA IS I 0 T PR R IR BEAE L IR BT AL U RS I 1 s oy
2PN R SR X O LU NS 55 BTSSR IR A o . 22 7 R AR AR e
NI DX R IE 308 J32 VIR0V R PO R AR i /0 30 oo TE A P U R R AR i 55 5 A BRAR W08 P P ) 17
AR L P AT R BR A S AR AR TR R, BB AR A IE A AT 400hPa DA_ER FZEL AR
7, SR KEARRAITHEN ETHE s LB AR50 5 KB = S 7 X
ZhE LRI, KERRAR. PRSI E L AR R S i . 5, F s ABX
AT R BR AR a0 KB AR I e X 2% IRV PRt O 7 B EUAS LI R L SR n i,
FLEAR IR BAAE, Zm i) O EEIRES . KEARIRFREET, O IR T B LE IS I 58
P ROIEIA AL TS ZEE EUINGRIN 5, 73550 [ AR BUARE, i [X b 23 I LYt oo B 4k
SRR SREEINGR, i A R P AT UK AV A 4 SE N5

3.4 WEEMER

Koy FELBRAR R 55 I 03 DX G5 MR AR 0 i X IR E (B 5 al. a2, bl. b2)
EZ BT (KBS AR IR TR 2T, FEEARTATRIN RN ) Y99 o . HELRR AL i an N\ b X HR) I 0 2 i
P 1= aip: U N P

RIS I A R+ e BT SR BRI A Y, KESARIm A MR AL . IEH P K E
L AL E 5 AT FIFE 300hPa, ELZ Hifi-b, SREEM s gy, IR AR R
Fa Rt AT i BERE 5 i BT KAE D LU BTS20 i) 1IR3 EAEAE 400hPa L)
Nz ASS, PAELEZ BTHSER, TR T IR A AR BTN N oA (18] 5 al a2), X
SNSRI« REEEI IR e BEAT TR EL AT A S . REESAR IS . S A IR REATE 5 IR BT Y
O EZIFE 300hPa, 1Eie BEAESRIE LLZ ATRSS, 4. 2RI ki BT smE o Al et 2
HTMS A o8y BRkgS: IEPAREAEAE 400hPa LAE. DR IAE EL 2 HisES, Dh4ERfiafE B
NI (1 5b1y b2) .
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M EEZ AT RS s P TE BB P 400hPa BAR R PERAZIC R SS . KERIEIAEZ . Zhl)
(R O v = el M w5 5 ot RS =1 D U S S TR AT B LR PN EANE A H NS
P s B AR &
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M EEH, K B IRES IN HSHRIE: IR R AR T 530 X 1E R L BT
59 AR BB A . IR TR KB D AL E S Z AT [FFE300hPa, SR 73 ) Syt
SR RS, IEWAEEATE400nPa bl b BEEG UL AR s T o T T A 3 9 0 JXU R S Y 5 5
FreE ) T e st b2 AT RS . 2R REER AL IR A AN DX IR0 IR0 Sl B i
SR RS, RERARIA 2R [ I IE DS FEAT S IR B PR B KA o EE L BT 9 RS,  REERAT
W ARE B o

4 K BRERELSEHNRAR

R AR = SRR TR AR B A IR O S IR O E S, B N IR LS,
SRS IE o LG 55, FEARIAZE ARET IR AR, b [X I 399 B AR 55 A\ i [X 14 L BT A2 AL
B S W X I BT i 4 5 L EE B o B R AR IR A A L IR TR
JE BB AR S I I T A 08 i 4 LE 308 BEAE O SCHEAE o 7% I IE 303 BE AL TR A
e, difm Bk U)Ae aE B R VIR .

Koo FEBR AR IR A0 F R IE 1Y) 5 2 22 I R BLAE AN 9T o A BR AT NGRS, 308 BEAE LA A2
SRR S VRIS (1 FR 2D, 3X-5 4 B AR T8 I 9IS 22 7 XSl &R A% FL R Bt A o S 62
HERR AR, MR PEXSICALE . A LU AR e . E R R SRR,
R 2R . PRI AR b A B e 9 B (/KT i e, A I 300 BE 5, AR LE T LA
EAwEE [ N
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KERAR NSRS S 1508 A BAT [ AL AT WY S AN [ T R BR AR I S FR 0 A FRFAE , X
SRERARIN SR , 22 ) 3 BB 5l 707 A2 51N [ X PR B A8 A5 i Jie 8 R A o< K
FEAZW ISR, IR REPRAE A B A AR S R . BEAR . B, I8 [ doa L I s 11X
R (FEAEAE, 2016) , KB E MR, RRE A K. KERRBRINGENT, 2. Hifik
EERE 400hPa AL LA BIIR, X SRR A, SO ER AR T X B B A
A 28 I ) 2 EL A ML

KBRS, HIERR T b L DRG0 . (0BT R 22 R S5 M AR AR AL, S
A ARG A T TR B e S I I 53 b T IS S M R A A I I R A B L X T
A IR LB R R OR, WL TS (F5 44 5055,2009), BRI, KERARPIINGRS .
X _EA G RRFAE e B A TR s A h S L], R 1S LA SaE 2l R BR A
HB, AR RIS o

KER AR SE I IR S5 KR AL 5 N s AR AL, A A R BB ML), (E 3 AL EE b s i
59, CREARBRINGRN 95, &R 7 KEARIRREAR SR RS, TR B AT I I 9 DR 55 5 T 2o
I HLAC S REEE AR 103 ok 55 I 435 R RFAE A B E LA AN A A RE K 3 A BLR

Hy b RTHEIRT, K R T A AR p AR AR B S (M S50 DROE 1, IX SRS M5 TR
WIS TR IHLE]. (BERNERIE, SRR 2 RIZH 7P R R AR,
AR T AR IR AL A R TR R BE SR AR
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