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The Discovery and Study of Kunming Quasi-Stationary
Front
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Abstract: Kunming Quasi-Stationary Front, also known as Southwest Quasi-Stationary Front, which was found by Chinese
meteorologists in 1940s, is a unique frontal system which forms when the cold air outbreaks in East Asia expanding southward,
and is obstructed by the terrain in southwest China. Although similar phenomenon has been found in North America, Kunming
Quasi-Stationary Front is very unique in terms of formation mechanism, activity patterns and its impact of weather. Under
the influence of the Tibetan Plateau, the low-latitude plateau and the Hengduan Mountains, the Kunming Quasi-Stationary
Front appears in a north-south direction along the terrain. It has a unique movement pattern of east-west direction and leaping
towards west. If it turns into a cold front moving west, turning weather such as cold wave in the southwest part of China is often
accompanied. If it remains stable for a long period, it will not only cause disastrous weather such as freezing rain in winter, but
also severe convection weather such as thunderstorm, hail and gale in spring. This article begins with the discovery of Kunming
Quasi-Stationary Front, followed by a comprehensive review and summary of relevant research progress, and provides some
outlooks for future research direction as follows: 1) The definition of the Kunming Quasi-Stationary Front has to be clear; 2)
The cause of strong frontal inversion and water vapor sources; 3) The climate structure and the circulation characteristics of the
Kunming Quasi-Stationary Front; 4) The climate variability and its impact factors of the Kunming Quasi-Stationary Front; 5) The
mechanism of the maintenance and the back-and-forth swinging of the Kunming Quasi-Stationary Front; 6) The predictability and
the numerical weather forecast capability of the Kunming Quasi-Stationary Front.
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Fig. 1 The air masses and front of North America (from synoptic courseware, USA)

Advances in Meteorological Science and Technology S&EH%#R 6 (3) - 2016

7



]
= $ ="‘

SERH
dvances in Met S&T

BAMIGEAE T, Al S AR () B o, PN
%, WER R, BPIgECIRBL, 9t R
LTy, S8 AR A ARG RIS E F
o BEAEXES R LBERERL . i Ross
FRAM Rk RIER—FAHM TR, T—
EPEN TR AR, — IS0 FABARS
FIA R R A, H 2 mE R bk s R P Ab s s S i
R bR SEE L RN, AT DL N R, BT
AR BT ORISR, DR RE ERIN
—&ABEA RN, LR EERKRR. B
AN Sy L ) v A bt 4 s S A 7 e SR 4R
32 ) 38 5 S P4 1T B B . 8 4P 1200841 ]
MMSH ROBEEG(E AR S5 R, T sk i T 93 1= 1 S s 2
RIS, 5 o T A3 21 e R b T BEL S 1 FH A B W i
BT R R [ LA

19974, Z ISP A FER T30 N 4k o &
TE2kmZe A7 I HBIX FRON AR 4 s b, 25 R 2L 7 JE Wi 78
Bk, RN R AL 2kmA AT, IR E
JRARBHPS T AT M F A AR 28, A R AR
AR IT L bk, e b R e v RN e SR R R
R, ke dbE R, s sam, HA e
B I —PFHRE” 2N . A E R R AR N, R
X Ab T R R, 2 ERlmE g, B
PN . iz 28 DU ) Fh b v 2SSO ) B [ 7
N BN S KBH RS, wfE DABR R (5 . HER,
T kR R0 S 1 R A L B 2 i S
oy ek, — AL r PSS AT, SN
Ja, RAMATAA MBS, R .
TR i — P s, ML EE a3
BAEEE, BIUEPE Y, RIERR LB R AR
HRRER MBI, e AR b S BR R R e A R S
KRS o b B SEW ) R AR 28 0, R 32 31 v st
REBHIE M BEBEAE R, AW HERLT = R 10 2R
M, I RS20 SR T B — 45 R 1 1 S T

P [E] Y T DX R A G ) 2R 1 P R ) AR IR R
BRTA S AE R B RN, B3 SHE (cold
air damming, CAD) . CAD— %% 25 75 s i 3t J¥ by
i, 5 EF2 X, i, R, JbEEHEIX
FOLS I R Ao WS TN P R DL, 75 5 s i 2 I the A5 )
TCADE . XZAHEAAMMATEIER “ &
BRI U)K, MK IS ot N — i IR
RAMWBEIRK . B RF R R, %5
AANTTREL AT AR, HER I Bt A REIXFE K
I S I (= T | s R 2 it | AN 2B |

MR EERKIT LI & I IR Rt m T, e
APV e 3B IA e A I RO LU, 32 FERE Y,
FELRKCAZR ) KIXIRN A BHERL, E=. Bt Il
FEL BRUG. WIPE{EA51500m L IR RIMA =52, R
B ERZ N AR VRSB IA S RN
MLAE, T R DUR AR AR AR S L — 2 e v
ot s B T Vi s o e I K (A U 1 P B o r B
KRB, HbTH A DS R A R A R A B, 51k
REZBMRR . MR — g B EE LR
) PU 45K B, SCSZ IR T L K 1) 08 25 11 2 R BELRY
113 B VER R B ik R R b E m, R EAA R
FR 2RIk ER 2 0 1 R B AR
22 RBSEZXRR

Jong™ G Y, & ZE 2w JEUR U4 R R R BT
P, BRI Vv R b € 2 VAT T AR A K
RMASE TR SrRHE, ARl B WIHEER 1L .
XFHH, BANPEZ RS, AR RS S
Bl SR RRESH, B PRI ) B, FEAE
PO = B i, PR A S e v L BT
MR ST, R, M FMAEs<eT
A1, ORISR SR N R = HEE” W2 Rk
AU IR 2 S SR s 2 R R A . BB
A28, ARAB ARG oA B FLK 1 AR T SRR A b Kt <
B, LR SN S AR ETE, BE M mE, 2
IRV AT & 1 2 o X PN Ay 725 1 A e K ol < A
HENBEM, Wl B IR L A, (AR PR A
MPERR . TRE BV RBLIE L 42 1A 2SS4 09 )1 %
HE R, HYIRAWHEE, FEREAmRmE R,
AIA N EEES a5, B T =R AN
AN PRI S A0 s T 2 i
W, MM ARIEBAR it m il XA EA
MNAZ TN, HERR B AR PR . b /b
JBEV S AN AN TR, HEER IR B RERE S S,
FAESUMARIREANR =R R, BELE
Ky TCTF BT ) 2 i ok

PR (R E e hRH, AN
MR, DB T 2 FE R A e k7
Xk, WJLIEREm” o SEWPARSR, B SS 6l
s ASERN T B AN S, KRSk &
it FE W £ R X, 11983412 J] F119994F 1 ] [ €
W, R RS e A AR R ST
A 2SS g BAE DU ) M s B A — AN HER A e
= MM TR ARR 2 A S At R, B
TR R Bl RN, BB A

8 | Advances in Meteorological Science and Technology &%t R 6 (3) - 2016



o BRNRARSS AR, A S B, bl
MBI A FEEP X, X W% %
(A S SRR AN S B0, 1T i B 458 1) 200365 il 2= g 9
O R SIS . ROV Ny, NR =I5
WA RIS AU, BT NTT R R B R
B4, Hb b . ARACEKR . AR BV N o i) R
SRS B HMES LB B R, 4 W A T R B VA
MRS Brbh, AW Ui B B v e A I
M. BOBSPIMEA Sy, W8S = — A T
b RAEFR AR =445 ALK 2SS0k A
SR R, A N A 32 B KA P A
U0 R Z R R, AR . R
AEA I AR B AR A R, MR R KRB 2 F
R R ES ARIR I, 2= Dt IR BB, 5
HE I B B A

KT A BRI R Jm v, ak N RBTA Y, &
Z5- 4 v [ 1 i 7 D ) VG P AU 1 P e B B AR
(OB o REWEI g #a AFEEAE], H YR
F g R 2 AR AR . T TuC e 193848 A4
CHURIREE LS, 0 T A 502K R IR [
TR, I A 7 T v T A K i A
S E AR IR A, R E TR Ak
A A PR e b gl S 0D, B B R AT b
Simpson®™ Ay B JEE U4 A W E PO S AR A, Y
T IO B . BT AARE P 2 R 1
R KREAH, R BTRAT . R, BRI, o)
2 1 B 3 A b v al R X PR SR i, B MR
1B R 2w T KRS A St

5K 8 RSV F e G AU A U, L A v
BB N TR I AP RS . M S IR e O
SRR, B T AR O PG SRR R e L, R R I
oA, XN LB E T R, B
s, O TRRER RS, oK. S
POV A A T, R O R R R R (s
HO WTE, ARBTG5 ORI B R R R
A PRI MERE IR A NS R B, KR
IHER AR R LB A E EIRE =, B AR A
B, BAPMEE, EACKE, RUIMER AT 2
A5 A K ik S AR G R A R s A
SR KRR A . A, A
A K i A [ R A PRt o T P S

TEHE I B JIERTT i IR — 47 DY 2= 46
AREAEAE, (RACPAE R SR EI AT PR, B4
B 2 2 e M TR AT, e i o I St T A A R

Progress 44 % # &

IR e e, BRI R b i i AT ) I e A
TN HEUEAEAEAE, BRI TR E It 2
AR o 2T SV S i D P Gk B A N Al
F SO TR AN AR, BEIN mg SOR O B L, R T
W Vs s 2 b3 v AP BN ¥ R S PG KA 3k 1
PV A P SRR A T, R A BV Tt s
TICAENE W, SO O DR X O
KV EEDKYCR A AL TR K CAAS, iy HL R SO
HUE e N 7K s 2 W) 8 K R v AT B I
RIKVCRIE o XA VR IE AR K Pl T Sed 7 8y Jid
2R A I U T B

LRt LA EWISURCR, WD 1S 2 B W MERR LM S
Bl (2D o &R, T E R s I ER,
AR AR S, SV A BIA IR 18
SCRETE RN E R, b SCve 23w Js 2R D i R L i =
PRI i 2 O BT B e A o 3 R SR IR
e R s R v TS A AV R R L, Ui
TUERS LB . WA, P R TR L 152 7 8 Jit B
TR EN AR, R TG e I U RV AT,
T R R R 1A

~— D, ’
G .‘,_g‘(&‘ ';}i\...r’;
<. 1
e P 4
- 4 A
~ o
e \\‘“\M}\ S
i = N G
. ,";,r |
—
“r

v

,
Lt

M

- TN a

El2 ER#FIEERSER

Fig. 2 The conceptual model of Kunming quasi—stationary front
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