5555 % 5 3 ) OB Y M ¥ R Vol. 55. No. 3
2012 4¢ 3 A CHINESE JOURNAL OF GEOPHYSICS Mar. ,2012

P . AP A AL AR T R IR IR A G R SOHL B ST, Bk A B2 4L 2012, 55(3) : 768-780. doi: 10. 6038/]. issn.
0001-5733. 2012. 03. 006.
Gao L, Li J P. Relationship and mechanism between perturbation potential energy and atmospheric general circulation

anomalies. Chinese J. Geophys. (in Chinese), 2012, 55(3):768-780,doi:10. 6038/j. issn. 0001-5733. 2012. 03. 006.

AR S K ST R R HOBEERRNIERR
BOm . AT

1 PESLRERIE P OBEBR$ .. b 100081
2 R R WP ST T LASG, Jbxt 100029

W O OARSCIERTNUR M S A RE B IE T AR A b BE— 20 RT3l (00 fE 5 R UFR I S 0 5% AR R PIL B ) A
R3S B2 i (SVD) I 3620 B 1 PRS0 BB 5 11 L P ARJZ RS RE A RS A H S A 25 L R 4 B 22 019 L » [+ I 25 ¢
B G AR EE J3 A A T T 2 (8] AR G OE AR L T A BB A28 B T I B0 1 BE 5 O Sl BB LA % 5T B4 A
SKALPR ] L S5 2R R RS L AE B B8 R — SRR 5 KR F MG 2 EEES. 520
T3 B R/, 20 B R A 4 Y R A A R T B B R Y S RC R L U B AT R I A A A A 2 B AL L A
A DR R SUER L R S R AE 9T A 5 P Bl Ao R SR, 2 Bk R BE 4 1) X R 23 4 R JR) b R BE & 1) Al X B R AT
I3 o s & 2 p A BRI AR B0 D8 3 (57 BE A I R4 I T TR R OG5 AR L i 7 B 2 I b O AR W 5 L (UAF
18 F 7 2 B

XA MBHALRE ORI SR SRR BB A e 0

doi:10. 6038/j. issn. 0001-5733. 2012. 03. 006 FE LS P433 %5 H A 2011-08-25.2011-09-29 W& & H

Relationship and mechanism between perturbation potential energy

and atmospheric general circulation anomalies

GAO Li', LI Jian-Ping’
1 Numerical Prediction Center, National Meteorological Center, China Meteorological Administration, Beijing 100081, China
2 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics ,
Institute o f Atmospheric Physics, Chinese Academy of Sciences ., Beijing 100029, China

Abstract Based on previous theoretical studies for local perturbed potential energy (PPE), in
this study, we further focus on the relationship and mechanism between the PPE and atmospheric
general circulation (AGC) anomalies, and analyze the coupled correlation modes between the PPE
and upper, middle and lower-level atmospheric kinetic energy ( AKE) and their interannual
variability. Meanwhile, we also examine the relationships between the PPE and sea surface
pressure as the measure of atmospheric mass and further discuss physical mechanisms involved in
the relationships between the PPE and the AKE as well as mass. Analysis results show that the
first mode in the variability of the PPE is also the leading mode in the coupled variation of the
PPE and AGC anomalies, and the corresponding primary modes in the AKE and mass fields are
also the dominant modes in their own variability, which indicates a possible interrelated physical
mechanism between them. Furthermore, it is demonstrated that the formation of the prevailing

mode of the extratropical AGC is closely associated with the feature that the PPE has both zonal
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symmetry at global scale and zonal asymmetry at local scale. Moreover, there is a significant

correlation between the first two orders of moments of the PPE and the southern/northern

annular mode indices in the wintertime, but such a relationship is apparently weakened in the

summertime and exists in the southern hemisphere only.
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Table 1 Information of the first 5 SVDs of 500 hPa kinetic energy (left) and PPE (right)
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Table 2 Information of the first 5 SVDs of 500 hPa kinetic energy (left) and PPE (right)
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Fig. 1 The first SVD of winter 500 hPa kinetic energy (left) and PPE (right)

Panels (a) and (b) are the left and right homogeneous correlation maps, (¢) and (d) the left and right heterogeneous correlation maps. (e)

the extension coefficient series of the left and right fields with a 3-point running mean. The dark (or light) shadings denote the significant

positive (or negative) correlation areas at the 95% confidence level. The outmost latitude is at 20°N and longitudinal interval is 20°.

Contour interval is 0. 2. TCC:temporal correlation coefficient; PV percentage of variance.
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Fig.2 The same as Fig. 1, but for the 200 hPa kinetic energy as the left field
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Fig. 3 The same as Fig. 1, but for the 850 hPa kinetic energy as the left field
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Table 3 Information of the first 5 SVDs of 850 hPa Kkinetic energy (left) and PPE (right)
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Table 4 Information of the first 5 SVDs of mid-high-latitude SLP (left) and PPE (right)
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Fig.4 The same as Fig. 1, but for the SLP as the left field, where contour interval is 0. 1
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