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of Showalter Index
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Abstract: Three computational schemes for pseudo-equivalent potential temperature (PEPT) are com-
pared, the influences of PEPT on the computational accuracy of Showalter index (SI) are analyzed, and
high-accuracy computation schemes of SI are proposed. First, the air-parcel temperature and pressure at
the lifted condensation level are calculated on the basis of the conservation property of potential tempera-
ture and mixing ratio during dry adiabatically lifting process. Then, Bolton formula is used to calculate the
initial PEPT at 850 hPa. Next, Stackpole iteration algorithm is employed to look for the air-parcel tem-
perature at 500 hPa lifted adiabatically from 850 hPa keeping PEPT conservational, and thus SI can be fi-
nally solved. It is found that the computational error of PEPT constitutes an important part of the error of
SI, therefore it is quite necessary to utilize accurate formula to compute PEPT. Comparison shows that
the Bolton formula and LRC formula are more precise than the conventional Rossby formula to calculate
PEPT. The PEPT at 850 hPa calculated by the classic Rossby formula is systematically lower than that
using the other two formulas, and the error increases with the increasing of air temperature and humidity.
Consequently, the mean absolute error of SI decreases from 0. 66 C using Rossby formula to 0. 45C using
Bolton formula. In comparison with the previous studies, the computation scheme proposed in this paper
shows improved accuracy, feasibility in programming, and encouraging potential in operational practices of

convective weather forecasting.
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Fig. 2 The pseudo-equivalent potential
temperature (PEPT) at 850 hPa calculated
using three schemes and their differences
(a) 0% calculated by using Bolton (1980) formula,
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F 2 4% A3 A3 A3

(2009) (RSB) (LRO) (BTN)
i 2 —0.68 —0. 65 —0.33 —0.31
XA Xt iR 0. 69 0. 66 0.47 0. 45
e R4 i 2= 1. 36 1. 33 1.02 0.99
A RSBULRC Al BTN J5 2 (9 i B UL 2. 4 45 5 #5 R u odie ok A #7418
A (2002)

Note: See 2. 4 for the specifications of Schemes RSB, LRC, and BTN.
The lookup table is after Shou et al. (2002).
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Fig. 3 (a) Air-parcel temperature at 500 hPa
computed by using BTN scheme, (b) differences
between (a) and the lookup table

interpolating results
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Table 2 The SI computed by using different methods and their errors in comparison
with lookup table/chart interpolating at multi-stations (unit;C )
0 tbe S50 1P 200 1D R ORI
P 2 @800 hPa 900 WP T e 200n) 28 2009) K201 AXLRCHE  ALBIN HE
T WE O EHE — - — - — - - - - - AR
WHRE ®E O OWRE RE O OWRE RE OIHE BE HHE R®’E
1 —1.0 22,0 —13.0 4.54 2.54 2.19 0.19 2.10 0.10 1.98  —0.02 1.94 —0.06 2.0
2 —4.0 21,0 —13.0 2.62 —0.88 4.17 0.67 4.19 0.69 3.98 0.48 3.94 0.44 3.5
3 12.0 19.0 —11.0 —4.11 —0.11 —2.88 1.12 —3.33 0.67 —3.34 0.66 —3.35 0.65 —4.0
4 13.7 18.0 —11.0 —4.70 0.20 —3.89 1.01 —4.31 0.59 —4.40 0.50 —4.40 0.5 —4.9
5 —15.0 19.0 —18.0 4.85 1.35 3.92 0.42 4,01 0.51 3.81 0.31 3.78 0.28 3.5
AR % 1.02 0.68 0.51 0.39 0.39
ReK 40 2.54 1.12 0.69 0. 66 0.65

T R AR R (2007)

Note: The computational cases are after Zhang et al. (2007).
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Table 3 The SI at Nanjing Station in 6 thunder storm days in July 2008 computed by using different methods and

their errors in comparison with lookup table interpolating results (unit:C )

D AR B Rt iR 2

¥ 5 820 ipa 800 ;;Pa w00 ;Pa otk (2011) AU LRC f & A3 BTN J7 % ,

B i WE S Simm wme wAm mz ol me | el

1 18. 4 19.6 —3.9 —2.23 0.37 —2.71 —0.11 —2.69 —0.09 —2.60

2 16.0 21.0 —6.1  —2.81  0.49  —3.11  0.19  —3.11  0.19  —3.30

3 17.6 19.2 —2.7  —0.12  0.59  —o0.51  0.20  —0.50  0.21  —0.71

4 18. 4 19.8 —3.5  —191 0.4 —2.39  —0.07 —2.38  —0.06  —2.32

5 18.1 19.2 —3.3 —1.19 0. 45 —1.63 0.01 —1.61 0.03 —1.64

6 16. 6 21.6 —2.7  —0.19  0.54  —0.55  0.18  —0.55  0.18  —0.73
- 35 4 %o R 2 0.48 0.13 0.13
e K46 %R 22 0.59 0. 20 0.21

TE SO A RS 201D .

Note: The computational cases are after You et al. (2011).
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