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Abstract: Some physical process and physical quantity related to the CAPE (convective available potential energy) are
introduced in this paper; the essence of CAPE is explained in detail; a new formula is proposed to calculate the CAPE.
Then we compare our new formula to the current general formula in an acture case as an instance for three kinds of physical
processes: 1) the reversible moist adiabatic process; 2) the pseudo-adiabatic process and 3) constant pseudo-equivalent potential
temperature process. The results show that in the case by the MICAPS, the CAPE value from our new algorithm, for the pseudo-
adiabatic process is obviously higher than that in the reversible moist adiabatic process, and the CIN (convective inhibition ) is
obviously lower. The result from default computational method of MICAPS is close to that for the constant pseudo-equivalent
potential temperature process. So our new algorithm has some advantages.
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F1 SREAZREASTE, 6. 6,. 6 EREMTFEAEE (B4 T)
Table 1 The numerical values of 6,and 6. and 6..and corresponding temperature t (unit: “C) at different level

=E/hPa 1000 900 800 700 600 500 400 300 200 100 50
0/C 347.32 347.32 347.32 347.32 347.32 347.32 347.32 347.32 347.32 347.32 347.32
0./C 109.28 109.77 110.33 110.98 111.76 112.73 114.01 115.87 119.13 126.56 134.83
t/'C 30 26.65 22.89 18.58 13.52 7.37 —0.53 —11.16 —29.82 —66.26 —99.81
o;/C 347.32 321.82 295.33 267.70 238.83 208.67 177.47 146.50 121.34 113.34 113.21
0./C 109.28 109.75 110.24 110.74 111.25 111.77 112.29 112.77 113.12 113.21 113.21
t/'C 30 26.65 22.87 18.53 13.42 7.15 —0.98 —12.65 —32.60 —73.09 —108.99
0./C 109.28 109.28 109.28 109.28 109.28 109.28 109.28 109.28 109.28 109.28 109.28
t/'C 30 26.57 22.70 18.26 13.01 6.57 —1.80 —13.86 —34.47 —75.11 —110.66

E: 1) AAERER, RIPRABKEE, HREXREMN (C)=T(K) —273.15; 2) LEAREEITEEGH, FFAMEEHA: R=287.054 J/(kgK), R=461.515J/(kgK),
C,4=1004.675 J/(kg'K), C,=1870J/(kg'K), C,=4218 J/(kg'K); L,=L, —(C,—C,)(T—Too), L;=2500800 J/(kg'K); tFn7KEERIITERAWMOHEMGoff-Gratch/A= o IE5H

EEET C, BB B RN,
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Fig. 2 Emagrams of Hangzhou(a) on 24 July 2013, Shanghai(b) on 5 June 2009, Nanning (c) on 4 July 2013, Heyuan(d)

on 13 August 2013, Wuzhou(e) on 22 June 2010, Nanjing(f) on 15 August 2013, Xingtai(g)
on 25 June 2013, Beijing(h) on 9 July 2013 and Beijing(i) on 7 August 2013 at 08 BT sounding record

Fz2 RIE2013FE7H24Hind . 200956 850 L= L. 20135E7H4BET. 20135FE8H13HAIE. 20105F6822H B

2013%8H15HER. 20136 H25HME. 201357 HIHL TR 201358 A7 H L ROBAHR T RITEMCINFICAPEL R
Table 2 The computed results of CIN and CAPE in Hangzhou on 24 July 2013, Shanghai on 5 June 2009, Nanning on 4
July 2013, Heyuan on 13 August 2013, Wuzhou on 22 June 2010, Nanjing on 15 August 2013, Xingtai on 25 June 2013,
Beijing on 9 July 2013 and Beijing on 7 August 2013 by sounding record at 08 BT

s % AR AT 2 {BRaEHITE | Btz |l MICAPSERIA T 3%
CIN  CAPE (Jkg) CIN CAPE ( J/kg ) CIN  CAPE (Jkg) CIN  CAPE (Jkg)
i 2013.7.24 —2233 645.5 —142.1 1629.7 —149.1 1301.3 —172.2 1336.6
NEI 2009.6.5 ~186.8 4954 ~156.2 932.9 —158.6 868.2 0 825.4
RN 2013.7.4 ~165.5 82.2 —118.2 606.7 —121.9 458.8 —873 362.4
Ry 2013.8.13 ~130.5 299.5 —61.4 1294.0 —69.1 922.1 ~113.9 845.3
M 2010.6.22 —141.2 22.6 -50.3 877.3 —54.8 588.2 —67.1 602.6
HIB 2013.8.15 —65.5 3007.2 —55.1 4218.6 —56.4 37312 0 3514.6
G 2013.6.25 —396.5 410.2 —332.8 896.7 —3418 758.9 0 555.7
b3t 2013.7.9 —63.0 162.2 -7.1 8782 -167 608.6 —243 638.2
et 2013.8.7 —2183 19.5 —205.5 4348 ~112.0 293.2 ~171.6 289.9

i TERAHE RS0 IE, BENKTRE | (TR ) . RAHRERI (6,.77E, MEESENE) .
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Table 3 Comparisons between the computed results by formula (7) and formula (10) and (11)
AR 4 IS FECAPE (J/kg ) B4E#IE12 | CAPE (J/kg) B4E#E 72 1| CAPE (J/kg )

i HE - - - - - -
K (7) = (10) %0 (11) R (7) = (10) #A (11) R (7) = (10) %A (11)
el 2013.7.24 644.8 645.5 1625.6 1629.7 1329.3 1301.3
Lifgsl - 2009.6.5 494.0 495.4 932.5 932.9 864.7 868.2
T 2013.7.4 82.0 82.2 607.6 606.7 465.5 458.8
Y5 2013.8.13 299.0 299.5 1290.2 1294.0 917.1 922.1
i 2010.6.22 22.4 22.6 874.1 877.3 581.4 588.2
(2P 2013.8.15 3003.1 3007.2 4211.9 4218.6 3695.2 37312
jlits) 2013.6.25 409.6 410.2 894.0 896.7 756.9 758.9
et 2013.7.9 161.2 162.2 875.5 878.2 592.9 608.6
Jbx 2013.8.7 19.1 19.5 433.1 434.8 3129 2932
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