55 35 % 55 4 1] X R OB 2 Vol. 35 No. 4
20117 H Chinese Journal of Atmospheric Sciences Jul. 2011

Mok, 2011, BRE AR W =4S 1 KA AL Bk r sh i /2 [J]. RSBk, 35 (4): 631 -644. Lin Zhongda. 2011. Dynamical processes of
two categories of northward jumps of the East Asian upper-tropospheric jet stream in mid summer [ J ]. Chinese Journal of Atmospheric Sciences

(in Chinese), 35 (4): 631 - 644.

BRERMAFLS=HXNIARLBBIZ L2
S

o ERRE B RS EBFST T, JEET 100029

W OE ERESLE, 7T ARRE ST RER TORAMN 40N JLBEE] 45°N Db, BFES T B K 2R
B AELE P2y =X S LN e XU 3 3 R S R b B B — 2% FNE00 b0 7 KGR B3 9 s 35 5 R 1 Ik Bk
B2, ASCHET 1958 4£8] 2002 4E ) NCEP/NCAR 447 R, SR I 15 3hil 5212 W7 1 19 25 B8 |8 Bk AR 7
W AR, 2B R T AR AL . PESE— 2R 2 A BRI AR . X IR (R R A AR e 6 BE H X A
R T P 26 T T IV 5 PR o) 2 ST DX ) e S S50 3 =2 o) %) 50 288 K e T s {7 34 v R 4 1) s P iR, DA T P XL
R RV S PR R AL s HE—25 B 1S W T 2 SRR, L R v A DX )R A 2 e TR P R
FVGEE 25 10 30 305 38 k7 2 RV i {750 e, XA 475 58] 32 7 b DX T2 ok, 00 o7 450 o B S T 38, T o IV 36 i) 7 I
b DX S A S RN P AL R TV E R KR 1Y RO — A (P 7 W3 R 3R Wb X TR 8 F o 38 e B e
FX, FHIRRTRIEE A7 B I B P VG XSO AR 1 i B0 Sl . AR AR B IS SR AR I X R R
PR A s SR W DX A 34 B 28 ) i B0 55 » R 0 e 2 PG KU e 55 A B

XA AUREXNER EEIE WRTPERREEE BElsE BE3

TEHS 1006 - 9895 (2011) 04 - 0631 - 14 hESEKE P434 XERFRIRED A

Dynamical Processes of Two Categories of Northward Jumps of
the East Asian Upper-Tropospheric Jet Stream in Mid Summer

LIN Zhongda

Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract The East Asian upper-tropospheric jet stream (EAJS) jumps northward abruptly in late July with its cen-
ter shifting from 40°N to north of 45°N in climatology. Year-by-year statistics showed that there are two categories
of typical northward jumps: The first is characterized by enhanced westerly to the north of the EAJS’s axis and the
second is by the weakened westerly in the EAJS’s axis. In this study, the physical mechanisms for the two catego-
ries of northward jumps of the EAJS are investigated by using the NCEP/NCAR reanalysis data from 1958 to 2002
and the dynamical process is diagnosed based on the wave activity flux. The trough over the high-latitude Far East
and the northeastward extension of the South Asia high in the upper troposphere, together leads to meridional gradi-
ent of geopotential height enhancing and then the westerly enhancing over the Okhotsk Sea between them, and re-
sults in the first category of northward jump of the EAJS. Actually, the high-latitude trough is contributed by the
eastward propagating Rossby wave, which is originated from West Europe and the North Atlantic, along the north

edge of Eurasian continent, and the extension of the South Asia high is mainly related to the “Pacific - Japan (P]) ”
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teleconnection pattern induced by the positive rainfall anomaly over the tropical western North Pacific. The second

category of northward jump, however, is mostly attributed to the Rossby wave along the Asian subtropical jet

stream in the upper troposphere. The eastward propagating Rossby wave is blocked over East Asia and forms an in-

situ ridge, reducing the meridional gradient of geopotential height and the westerly over East Asia and leading to

northward jump of the EAJS.
Key words

high, wave activities

1 5|8

IR 7 1 25 P XU A 2R W 2 XU R 0 )
B s % T 2R 0 b DX R SRS A A B ) RS
(Tao and Chen, 1987; FT1FFH A LHE, 2006), 7F
ZE AR A R RUBE | e m 8l 5 AR W 2 X
FBEAHE DA —200, 2 B Bt AU Bk R e (nf
HIESE, 19585 ARSHRAE, 20045 HENMRAE. 2010a,
2010b), FEMNABIE I ikt B rp (5~6
s AWz iR E s Akt 72, 5
Xof 7 i v S 2 XFIARFRR A ST . b2 — kB
HIAE 5 AW, 20 25°N~28°N Z [a] ]k ik
| 30°N LAt @05 T pg i 5 2= XUy oy s miss —
WALBk R AETE 6 AT, 2 NRZ 32°N Jb ik
F| 35°N Phdb, 456 T3 EVLHEM I B g ar (5
SHERAE, 20040, MBS, TE 7 H W) E R EB HL IX
(110°E~125"E) 2ot —duiEs] 37. 5°N DU
A, b VTR A TR A 45 R (P T RN AR B 0
1957; Yeh et al., 1959; #uifiE%E, 2010a, 2010b).
H A [ — 865 G2 2 58t 2 B H AR A0 25 R AL |-
25V RS AT 8 % YA & (Murakami, 1951;
Suda and Asakura, 1955), {HISFEEKE, 2
g B R, AR R S P KA T IR A
2 A A I IR s FEMERR BT . 20 O PR AL R
S LV RS B B A L (Zhang et al.,
2006) , FHEIKERFE FREK 0B FRER S,
2009),

H43F s Lin and Lu (2008) |l £ 4F (1 T4 Br
TRk, MG T AR R AR A R Y
SRPRRHE . MATRORESE TAEFE S, 76 7 AR, R
i 25 P KR AR e — R B 3 ry A Bk A2 X kdt
Bhid R SR MR ALEE (SR, 2004) fATER
EXS . BIRACEE SRR A AR E (5 A A
e v, mizxdtsk B AR E (7 AK s 0

East Asian jet stream, mid-summer northward jump, western Pacific subtropical high, South Asia

PR AL B 32 2 AR AR K Rl 25 (120°E RAvG 3l
DX MMiZRkIbEk 3 2 BAE AR WU X (120°E~
150°E) s AR 2Bk A& A B re (40°N LA
XD, MAEIZ K 2 LBk B rp, S0 o
A0°N 4t i 3] 45° N DLt M X, 1 55 3K i 46 55
(2010a, 2010b) #E7n iy 7 A W1 @i AL EH L,
Lin and Lu (2008) #2119 7 H K &4 2 mdt Bk
RS, I HA B W AR AL .

Lin and Lu (2008) HyZrHrdifi i, AR4E LBk
IS 200 B SR B iR ARAE . 7 F R 2R & 25 74
KA MALBAEAEM R EZ M L —REHTA
AL P RS R 2 A Ek s 3 A2 X L
T O v KU 5 DR A S Ak . RS REE
o RUEmEERNEAR T F R ELE5E =0
AL RE ISR B A O, B4 M2 U R B 7 XL
S BRI AR08 v 45 3 X A B A i, DA
BLFRAEARZ A AOEAR 2 P KA. 16, i
T 2R B R LI b2 (R A R T e T A S v
WP ARG B Rossby 81, FFAEREIT H A
Xy B X Rk, 53O 2 R R
B R EEE AT MRAL (Lu et al., 2002; Eno-
moto et al., 2003; Enomoto, 2004), FH¥k, £ENT
KBl v 4 b X, Wakabayashi fll Kawamura
(2004) F& HHAFAE IS FE SR REAHSCHRY, X P41
A SR 3ok 5 M S5 U B T 1 s S H A8 Bl T R e
AR 23 PG MBS 5. il 7755 (2009) 20 1%
BRI A2 T A i i WO R B JE
IS e 2 b DX AR A ()RR R T AR e 7S A AR
LA EERL . 5, Nita (1987) DL o
MEFIZRHERT (1988) , BARBERIAMRIE (1992) 45 i
TEARW—PY IR PEAETE “RSFPE—H A (P 7
B R AR AR G, % E A
RTUFNIACHT PO G R X I Bl B B DDA G . Y
PUACT-FEXT I 15 S . AR M b DX 30 {RLOE e



44 AR B P AR L o 2 P LR AL B 3l A

No. 4

LIN Zhongda. Dynamical Processes of Two Categories of Northward Jumps of the East Asian Upper- ... 633

DN/ o 7 € | A | A= R P s B
%,

BARFATHT I A9 TAE (Lin and Lu, 2008) #§
R R s v 2 AL B A E W 28 E 2 5 =X
EE X PRSI B A o XoF by 1) R R R AL A8 R AIE o
AERE. Mo, At arEr)sh I R B R A
ALk 2= 5 Hrp iR =S A AL R B BT
NTEPIZE 2 A Bk 7 vp S R B A AR B A
F? X AR S — D e . BRI, TEASC
o, FRATPREAERTTE AR S Al b, 2 — 2P i X AR
R 25 P XU A P 2E AL Bk A TR AR AR R
RS BBl 12 Wi LA R S 2t
BEA Y EEHLEE
2 HIERFRITE
2.1 HEHEH

A TR I B K B T NCEP/NCAR
M H %R (Kalnay et al., 1996), Frfdi F 9
AR ALAE 17 JR A AR BR T B4 ] R, 28 ] KU
Y, ARG 1958 ~2002 48, U &
SRS RAVEY, RRAEAEE 73 M. eAh, AT
GPCP (Global Precipitation Climatology Project)
BAR B KB (Huffman et al., 1997; Adler et
al., 2003), B[] 1979~2002 4F.

2.2 RMBEILBE X FAm A LBk

5 Lin and Lu (2008) & X —3, MR W HZE
oA TR AT A 25 SO — IR A = L
B

(D A oA EAE— R N AR I 5°5

(2) ek Z 5 2 oA &AL T 45°N Db,

AHNEHE 2 A Bk S AR A 2o SRy bk
e FidE X, 7R 1958~2002 A4k 45 4Frp, Pkik
27 A 2Bk

P25, MRYE 27 A LBk 120°E~150°E 4[]
F-357 200 hPa & [ X Bl 443 15 72 Ak it 26 100 A A
[ (WD S e 7 7 e e S E I SR [
AP 2E F = s, AR 2% Lin and Lu
(2008) , —Z& /2 i T 2 I AL M5 VY XU 5 F e ] 55
RN H G DEAACER . JCBKE S0 0 7 KU 2 3
55 T3 — I T 5 AR XS R 5 Y
PR G A, JEBkE 20 0 8 XU B2 I
5. HPAE 27 AN AeBk R b, 55— 2RdbBk R 1Rt

A 8 W ALk 10 Ik sk D, 1
AT T BB X SR AL Bk
SRALBE g SO 0 . Z R T ZJE N
iE.

F1 FEILBREH

Table 1 Two categories of northward jump events

SE—2RIbBE (8 VO S 2RAEEE (10 YO
gy deBkiE (HID DY Jekte CHAD
1964 44 %8 H 4~8 H) 1958 38{%(7 H 5~9 H)
1968 41 {5(7 H 20~24 H) 1959 45 %8 A 9~13 H)
1976 4157 3 20~24 H) 1960 40 f3#(7 JT 15~19 H)
1977 4147 3 20~24 H) 1970 41 %(7 I 20~24 H)
1984 42 {3 (7 J 25~29 H) 1972 42%(7 JT 25~29 H)
1990 41%(7 H 20~24 H> 1973 37{%(6 H 30 H~7 A 4 HD
1996 42 4% (7 A 25~29 H) 1974 41 {%(7 A 20~24 H)
1999 4147 H 20~24 H) 1979 45{%@8 H 9~13 H)

1989 41 f%(7 H 20~24 H)
1997 4187 H 20~24 F)

2.3 KiEHBEE
N TR RN S g B T 2 s Ak

AT ERZ M, 5] AT Takaya and Nakamura (2001)
S SIS i F Ok € Al THERR 1E Rossby 1%
FERFE » KT b 4 G sl s W UK
1 -

1 (aYr =Y Y. +oW. W, =¥ V)
| u | (ft(‘//}- v, =¥V V. +oyy -y l//fw))’
Ho, u= Cu, o) RAEAKE K B ¥R o6 5
U RREAS, 7 RIERF . 5 MRS
Jir, R AT TR A, X R %
KA BT ] H5 3R T XF N Rossby i 8 & 14 7% 1) 7
], R HEWT R s P sl i & . FEASBESE . i
TRt A e 7 A 8 A IR 1958~
2002 4F 7~8 F S5 V-4 g B AR Yy s T i e SN
o SR SRSz 25, Kb mas hy 1958~
2002 AF4E 45 4RfF1Y

3 MMM MK RERRE

ars
>

[\)

L4y 7 PR R AL Bk AT — A2 b Bk — %
AR 1o 25 DY X S A A T AR A . b S
P EIE 200 hPa 2 1 XU i RAEFT7ERY SR . b



X " B ¥ 35 4
634 Chinese Journal of Atmospheric Sciences Vol. 35
(@) P (b) S
60°N Py 60°N g

50°N+

40°N

30°N+

T | T T
90°E 120°E 150°E 180°

50°N+

40°N+

30°N+

T | T U
90°E 120°E 150°E 180°

P PR 2 AL BT S AR 0 i 23 PY KR A R AL () 528 (b) B2, AARAR. JUBkATmIfe; 0segk. Judkamife; Hls:

2 Jedkf
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ward jump
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