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Abstract On the issue of energy transform in local circulation, the governing equations of layer perturbation potential

energy order 1 (denoted as Lppg) and kinetic energy (Kg) are derived and the spatial distribution and seasonal variation of
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the related terms are investigated, the energy budgets of South China Sea summer monsoon (SCSSM) activity in different
phases are studied. At 850 hPa level, the sources of Lppg; locate in the Intertropical Convergence Zone, most monsoon
regions, and storm track regions, while the sinks of Lppg; locate in the subtropical eastern oceans and high latitudes. In
general, the strong sources (sinks) of Lppg; coincide with the ridges (troughs) in its zonal departure distribution. The
conversion term (Cg), which links Lppg; and Kg, is determined by the vertical velocity and atmospheric stability.
Corresponding to warm air ascending or cold air descending, the conversion term is positive, indicating that Lppg;
transforms to Kg, and vice verse. At 850 hPa, the conversion term is featured by the maxima over the Intertropical
Convergence Zone and most monsoon regions, and Cg is also positive over the storm track region in the Northern
Hemisphere and in the westerly belt in the Southern Hemisphere. This is applied to the energy budget of SCSSM activity;
the conversion term grows rapidly in the phase of SCSSM revival and subsequently dominates in the active phase of
SCSSM. In the active phase of SCSSM, the conversion term is about 2-3 times as much as the energy flux transported
through the boundary, indicating that the conversion term plays a crucial role in SCSSM revival and active SCSSM. In

addition, the condition of active SCSSM is explored, the results show that when Lppg; equals its summer climatological
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normals, SCSSM tends to be active if the ascending velocity exceeds the threshold velocity.
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Bx, LFEMT, Ketdidgi, 78 mi = XI5 Ik
FHAL, Loper 17 Kg (%646 Cy b IEAE B K, Cy 1%L
BT FHE T By 1 2~3 A5, Cx AT ERARAL K (3
KotikEeo R, B Ke I, RI (Resl) &
B R ERFHER T NGERARAL, Cx ARNEERAN
RIS, Ke 98/, Ke SR I0A {8 . Kg BEFEUL
SCH A TR T AL 2 98 g i B 2 A KREUH A . X
Et 925 hPa. 700 hPa ({45 R (), 7E58{E I 925
hPa [1) Cx #2/)>, 700 hPa |- Cy 3k, Ak Ao
H Lppr 11 Kg FE45(Cy) 75 R 22 XU | 75 R
VA aES (D

Fz1 mEBEERGE. RE. FK. TEMAMLE. 5F
R4 850 hPa &E (Kp) X (Bfi: 1072 W/m?)

Table 1  850-hPa kinetic energy (Kg) budgets for monsoon

break, revival, active, decay phases in strong and weak
SCSSM years (units: 1072W/m?)

LR §5 5 FRE T
P WA TEER R T AL EER IR
Kot 0 130 -14 03 8 -02 -8
Ba 307 137 -5 o 3 -5
Bes 42 37 15 30 38 47 41 51
C 39 64 90 77 65 79 91 50
Resl -79 -96 -118 -128  -99 -118 -135 -103

e W R KR, 5 MASBIRIA L& s R -

4.2 Lpper W FFIE

2 g5t Tom. 5979 E 2R KUEEAFHALIK 850
hPa 73 JZHELRE— BN A (Lpper) WS ATLUE H,
ErHE TR WAL, Lppgy M) Kg 4, T HIE
)5 ES PRI BE I HEI5T R Ry FfH, 4RI Res2 CInFAAI
M EARTD AIE, ZEE1EHTT Leper S/, Lepr
() SRy B ARARTIA A7 o A i B 2= U S AR, —Ck
MR A HUE, AR ReR A I, N IEE H 57K
FIROR, $9MlEEFENE Lepp B, HREGHEE Z
HAF Lppgr 9870 Res2 AN H BTAH A7 96055 o 71 e i
BRI KM, —Cx Al Ry My, SIS, A
1E, SR P I f K, TR SR I S RE
1%, Lppp B4R, SR ARINUN IE . 1R 2R X

AR, —Cx A Ry ARG ERAH AL BB AR /)N, 11 5%
B0k I, 0D, Leper 98/, JRHBARAGITCA 71, X H
925 hPa 1 700 hPa £ 4, Wo/xtH 5 850 hPa JE1Ll
(AR REAE, AN Z AL7ET, 925 hPa 1 850 hPa i
SN ReEHEAE 3, 2T Res2 I/EH], 700 hPa
52 M &, HAE 925 hPa 410 Res2 JA Ky 971, {HAE
850 hPa 1 700 hPa /& IFAH, M Res2 7K
JABE R ES IS, 534ME 925 hPa Fil 850 hPa
Z8 R T 2S5 ER Res2 /)y, 1 4E 700 hPa 238 .
£2 EEBEERTE. RE. FXK. TRMBELNE. BE
X 850 hPa 9 EIANALEE—MNHE (Lpprr) WX (BRML:
102 W/m?)

Table 2 850-hPa layer perturbation potential energy order

1 (Lppg;) budgets for monsoon break, revival, active, decay
phases in strong and weak SCSSM years (units: 1072W/m?)

WL T4 555 T4
DI PO EER SER MW B EBE ek

Olyps, /Ot 66 40 68 170 47 54 44 86
3, -3 489 974 441 516 852 1025 601
R, 567 -896 1116 -930 -937 -1088 -1204 -710
c, 39 64 90 77 65 79 91 50

Res2 543 430 299 396 439 368 313 73

Ve HURHE KX X IP8 5 ANAMBI BRI 5 Rl R o

43 EMEXGERK. &R
H LA E&E AT AR, AT Ce KFEI, I
AN N A R R IR R, Y C BN, —
O N IR R R T, 2 Cx BRI, — %
Xof VA e il B R RS B, IR 4 i 2 R T
TEERIIG A 2 /0 i 2R U T 1k
2. RIHERARLL, AT Cy i34, 7F 850 hPa /&%
b, MR BRI EAAL Cx PFIIME 50 0.64
W/m® (REZEX). 0.79 Wm® (3§ ZX), 1E Cx KT
0.79 W/m?* i, — x5 25 XUTE R (1995 1998
RSN, BTLL, ASCE B AT SE Co=0.79
W/m®e R4 Leppy W IEAERS, Cy Al BEN/MEFEE N
FUE, T AT BRI AE R 44 T Cx KT Cor B
P R A ) T BRI 4, R IRIASCKE LA 850
hPa Ay, X3 — i 5L JiE ¥ 40 #
47 C i/ Cx>Co, MIRTLAFG 2 T i ANSE A,
Co=["(wdg'/op)dp/g>C,. (A7)

Hrb, pi=(850+925)/2(hPa), p,=(850+700)/2 (hPa).
FIFHJTRE (8), Hh e e BE W] LAAS 5,
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Table 3 850-hPa vertical velocity averaged over SCSSM

region for six examples for monsoon break and active
phases (units: Pa/s)

1977 4F 1982 4F 1990 4F 2003 4 2008 4F 2010 4F

b —0.004  -0.016  —0.011 -0.008  -0.01 -0.007
WEEk -0.036 -0.032 -0.027 -0.031 -0.032 -0.023

5 R&E5itie

ST ae Bt (PPE) 4y J= 03047 fig
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