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Abstract Based on the theory of Perturbation Potential Energy (PPE), at the issue of energy
transform at any isobaric surface in local circulation, the concept of Layer perturbation potential
energy (denoted as the LPPE) is presented. The first-order moment term of LPPE (denoted as
LPPE1) is positive over the tropics and negative over high-latitude regions in the low and middle
troposphere. It is positive over high-latitude of North American at 200hPa, but is positive over
the high-latitude and negative over the tropics at 100 hPa and higher isobaric surface. The

distributions of the LPPE1 in the winter hemisphere is quite similar to that of the annual mean,
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and the LPPEI is featured by maxima over the Continent in the summer hemisphere. Locally, as
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the LPPEL1 is superior to the second-order (denoted as LPPE2) and high-order ones in order of

magnitude, the distributions of the LPPE are quite similar to the LPPE1. The analyses show that

there is a significant negative correlation between the LPPE and kinetic energy at 850hPa over the
South China Sea Summer Monsoon (denoted as SCSSM) region. There is a significant positive

correlation between the SCSSM index (denoted as SCSSMI) and the out-of-phase pattern of
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LPPE1 in the prior spring which is a substantial relation, the later could be taken as an indicator
oceans and those in the extra-tropical Asian Continent of LPPE1 in spring and JJAS. The out-of-

of the SCSSM variation. The spring sea surface temperature anomalies (denoted as SSTA) over

Indian Ocean are closely related to the out-of-phase relationship between anomalies in the tropical
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the dominant pattern of their coupled modes, westerly wind increases over the SCSSM region
while Kinetic Energy increases, further influences the SCSSM.

phase relationship of LPPE1 and coherent distribution of Kinetic Energy over SCSSM region are
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Table 1 Calculated values from the second to fifth-order
moment terms of 850 hPa atmospheric layer perturbation
potential energy averaged over the globe for

the period of 1961—2000 (units: 10°J)

850 hPa
A :M%ﬁ ?Bﬁ%ﬁ lﬁl[@’?%ﬁ ﬁ[&?éﬁiﬁ
(LPPE2) (LPPE3) (LPPE4) (LPPE5)
—H 0.55 0.03 0.01 0. 00
| 0.6 0. 04 0.01 0. 00
=H 0.65 0.05 0.02 0.01
g A 0.65 0.07 0. 04 0.02
HH 0.62 0.07 0. 04 0.03
~H 0.6 0.07 0.04 0.03
tH 0.62 0.08 0.05 0.03
A 0. 65 0.09 0.05 0.03
JuH 0.63 0.07 0. 04 0.02
+ A 0.57 0. 04 0.02 0.01
+—H 0.52 0.03 0.01 0.00
+=H 0.52 0.03 0.01 0. 00
AT 0.6 0.06 0.03 0.02
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Fig.1 Global distribution of 850 hPa area-weighted atmospheric layer perturbation potential energy(a, c, e) and its

departure from zonal mean(b, d, ) for annual-mean conditions: (a) and (b), the first-order moment term; (c¢) and (d),

the second - order moment term; (e) and (f), the sum of the first two-order moments. The contour intervals are 4, 2,

0.3, 0.2, 4, 2 (units: 10° J « m™*) in (a) — (), respectively
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Fig. 2 Global distribution of area-weighted 850 hPa atmospheric layer perturbation potential energy for Dec-Feb (DJF)

mean (a, ¢, e) and Jun-Aug (JJA) mean (b,d,f):(a) and (b), the first-order moment term; (c) and (d), the second-

order moment term; (e) and (f), the sum of the first two-order moments ; The contour intervals are 4, 2, 0.3, 0.2, 4, 2

Cunits: 10° J » m %) in (a)-(f), respectively
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significant at the 95% confidence level; contour interval is 0. 2
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Fig. 14 Composite difference patterns in anomalous turbulent heat flux (sum of sensible heat flux and latent heat flux)
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(a), (b) are the turbulent flux in May and JJAS, respectively, positive sign means the atmosphere gain heat from the ocean.
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