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Abstract In this study, the dynamic features of East Asia—Pacific (EAP) events are investigated in terms of
high-frequency transient eddy feedback forcing (TEFF) through the geopotential height tendency equation. One important
finding is that the TEFF anomalies contribute greatly to the development and maintenance of the high- and mid-latitude
centers of the EAP event during its evolution. In particular, in the mid-troposphere, the anomalous TEFF can account for
approximately 50% of the amplification of the high-latitude center before the peak of EAP event, and then it counteracts
the decay process to some extent. The feedback forcing anomalies could be decomposed into two components: one is
associated with the divergence or convergence of the high-frequency transient eddy heat flux (TEFF,,) and the other is
associated with that of the vorticity flux (TEFF,,). These two components usually reinforce each other in the lower
troposphere but counteract each other in the upper troposphere. Thus, the total TEFF anomaly is less important in the
upper troposphere than in the lower troposphere. It is evident that the TEFF,, anomalies account for a predominant
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fraction of the total TEFF anomaly in positive EAP events; in contrast, in negative events, the contribution of the TEFF;,.,

anomalies increases to such an extent that they are at least comparable to the TEFF,, anomalies. The increased

importance of the TEFFj., anomalies in the formation of negative EAP events might be related to the enhanced

lower-tropospheric baroclinicity over the area east of Lake Baikal.
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Fig. 1 Composite time evolution of the anomalous geopotential height (/4n0), TEFFgy, TEFF,or, and TEFFy at 500 hPa for the 20 positive EAP events.
Contour intervals are 20 m and 1 m/d for /4,y and transient eddy feedback forcing (TEFF), respectively, zero lines are omitted; shading marks the region of 95%

confidence level
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Fig.2 Same as Fig.1, but for the 29 negative events

HK H TEFFpeq 777 I DTRR C W] 24850 . (H 5 R
AL, EBWIZ W7, TEFF. AT EA Fb
AL I
33 WimEL. TR

SBr b, 5 EAP FHAAHIBE R B 3 m B 57
TEREA KL Z T BRI AR Y IE R 450 (gD, iX
BT A& —38. HFHEZEFERE M, TEFF [1W4E
FHEHAESHRZEARRZ R EAT FTA A o X RIAS 1] [y
fIEAE EAP A3 AR I AR TR 38 B,  AS04Y
IR 0 K.

K 3. 4005 TIE. 1 EAP FEF% 0 K
P73 B S5 DL M TEFF S (076 A5 H K. A
3 PRI LAE th, TEFF o 72X 32 S 30 AR 25 1 1)

gity (K 3¢ 1n. 3g), HARMEF XN GE -
2o H5Z AR, TEFFpe 7E4RWHLX SHLHAE
Xz b TR AR RS R (K 3d A 3h).
I, TEFF, o 57 % Fll TEFFreq 57 55 AEX U2 2 AH T
W, AR Z A E &N, tBE) TEFF,, S
IR SRR 2 . 1IX 5 Lau and Holopainen
(1984) LK Lauand Nath (1991) ({45185, X
Bl TEFFyor 7% Al TEFFhen 729 LI KZS
INPRHELE 07 EAP Fi4frh (K] 4) IRtk HF5
BRI, FIEFERmE LB, RTHX 1
TEFFpea 7 B (B 3d) 12 TEFF,o
SR 14 ZiAT (B 3e). Ik, PIEAN LR S
P32 TEFF,y 57 B hCaoi B R B RE g FE A L



6 1 W7 55 e AR AR I B S T A R 2R M/ RSP A AR i R I A H
No. 6 SHI Ning et al. Role of High-Frequency Transient Eddy Feedback Forcing in the Evolution of East Asia—Pacific Events 1193

75°N -
60°N -
45°N -
30°N -
15°N |

850 hPa

75°N 1
=
60°N 1
45°N 1
30°N 1

300 hPa

15°N

90°E  120°E  150°E  90°E

120°E  150°E

90°E  120°E  150°E 90°E  120°E  150°E

K3 [ 1, (A5 0 K 300 hPa Fil 850 hPa
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Fig. 5 Time evolution of the anomalous TEFF (contours) and ratio of the anomalous TEFFy to the local daily difference of geopotential height (DZ) (shaded
bar) at (a) 300 hPa, (b) 500 hPa, and (c) 850 hPa in the Yakutsk (YA) area associated with the positive EAP event; (b), (d), and (f) as in (a), (c), and (e), but for

the East Asia (EA) area
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Fig. 7 Seven-day mean statistics for the (a, b, ¢) positive and (d, e, f) negative EAP events from the day —3 before to day 3 after the peak day of every event:
(a, d) Anomalous magnitude of the meridional gradient of air temperature at 850 hPa, contour interval is 10° K/m; (b, ¢) anomalous poleward eddy heat flux
VT’ at 850 hPa, contour interval is 1 K m s™; (c, f) pressure—latitude cross section for the anomalous divergence of the high-frequency triansient eddy heat
flux v.(7¢)/§ at 125°E, contour interval is 0.002 Pa/s. Solid (dashed) lines represent the positive (negative) values and zero lines are omitted; shading marks

the region at 95% confidence level
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