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Table 1 Comparison between Showalter indexes computed by bisection method and
those by table/chart interpolating at multi-stations (unit:C )
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Table 2 Statistical error features of 500 hPa parcel temperatures
computed by bisection and its mean value correction referring
to those of table interpolating (unit:C)

FHRE PB4 IRE  BORAXT R
TOEITRASR —0.68 0.69 1.36
WMEITIESS 0 0.32 0. 94

WTRPFEN ot B RS LR iR E S
i 48 R AE . o Ay T T 3 A xR 2R
0.69 C,F#iR# K —0.68 C, W HLAERM 4
RN kit B R ED RGEERZE N E. W
' =1,+0.68 YENHMHITIE, 4T IEJG M P 1
o X0 1R 25 Rl B K 48 6 1% 25 #0A BT s /b . TR AR
AN R R AT B — A% R TV TR B
&R R ¥R VD B HE B, KB ik S ERB AR
M BE A be 32 Sl TR VD BURR R B S .
F A A A B B A A5 TR Y LA
5 800w 5

T B A AR S (& La) (A< B 3L BE 4y
AR RFAE A - AR T SR 7 B0 oo eR B A H 5 IE g
IRENR R B . HR s R B A R W L SO
WA HAGE T 1 FURRHE 200 & SR A4~ 3UJZ ]
H 2 G T B T B AR 2. T kB
S AT T EAE B R G S E B RE R B AR
0 JEE b 2 AR T A AR B 3 R

ZAPEE T R AR BE S — B R N 1 3 2R
A AT R A2, AT 2% T A b T A R v X oK Y e
ER . 2 A AR 10 8 SOl 0, R b T ad #E
IKIRBESS - B T BE 25 05 - 7K I 2 A8 R
K ARG i B 3R ) BB AR AR, R 7S ol
WA A BT MK, X552 RR A 22
Pl % P 1S e N DV 20 -8 o R W O
TR I AGAE . 7602 A0 T B v, AR BE Bl
5 PR 30 U A2 I 8 1 7K LA v L B T A
1o s IO A K A B IR B L R = T RIS B
i 155 BE (500 hPa) B A IR B, 5 1 3 28 K i Wi 42
AR 5 BIIK H bR B B 1 AR A B — A B R
G5, W S5 3] — AN 45 A 3R 5 . -1 IR s T
R 18 Je 3 A F Y BRI B L FLK TR 2 (IR T 45
B AT A R R R TR (. Ak
TR & 2 V8 B A 3500 BT LA o i BT 45 R &R
Gt /DR . N B IRE AR E T R R 25 E



490

i 20 %

2

K 850 hPa il J5 B a5 22 HOSE ik 2> oy 1R 22 00
A (FE 1) A WL, 850 hPa fi & A —5~10 C X [a], %f
LR ER 22 (6 5 Z AT H IS 11~30 C X [A] 13 22 77
A B JBE e 5 25 O S A — S SE B e e i AR b
Ry BRAIL T 5B ¥ 20 B ko A AL .l g ] L
% 58 L TH I8 Xt K I 4 Je A A Y T AE RN
FRSE I T — AR AR TR AT LR i R R
RZEEMEIN . BRI Z b 30K BE ik 52 FE Al N R 1Y
SR AN HEA 2256 0% 322 0l DA S & R AEAS B 1) iR 22
oA

4 ghig e

FEV FCRHR BT T BBl A =ik, 5H
b ZH R T R R A . N
THE— W v SR T S8 0 IS P RIOR 22 43 A
ML HERPITE YR B AT TR SRR
WAk SR RN R4 xRk 1.36 C,F
e xR 22 (0. 69 CHFFEHiR22(—0. 68 CHTER
B L4 RUPI M B L U RS W 2ZE RN E. &
500 hPa S B il B2 1H 50 45 R & Ge kR AR Ji 18], o)
I B T AT R K T A 1 AR A B8 4
B

KUl v B B S i [, BRI A
Ly O A SN TSI I A RIS =i QN @ 3 1)
W ICRRIR B AR THE Y R 5 R e I B B £ A
KB KR E . 5HE EEAX AR
(CAPE) 5 5 Xt i 1 il g 2 (CINDHE 8. %
BEAE AR T A A R R P B T R 4
HA B A PERE AT LB SR T b
— TR R R B AR 2. 3 A R B 1 A X TR Y
AT R SR O ) 2 3% AR DX [R] Y T
JE B MOV | I R A 35 AR DX ) A /M A A ik
T . Schaefer™ 15 15 % Fa i B 48 500T
P 11 ) B 5 R A MR — A 8 SRR T 35 IR R TR
RV, — I — AR E 48 B BE S exT
15 B — A~ BN J7 1 5 A 9 JF B B 1) J7 18 %
BB, 0, Haklander 2857 % 32 AN 4 9 46 B0 7E
i 24 38 MR EAT TR 5 . 25 R R B LA O ey )2
100 hPa J5 [ - 24 J& S H 19 46 T 48 BORCR B ds
M1 1248 B R e 1K) 206 3 2 Hh 2 (500 hPa) [
ANEETE IR L 5 2 T B B X L A 2 L B L 48 R0
o XU S S B (SWEAT) M R 45 22 o AN Fa 5 1 48

Z 77 1 A % T R D - (ORI IR 2
M o 3L 15 30 F) Y2 AR 22 491 ol 7 A R — >
FRZR . )R AR B R B I T R
ik — 25 BF T ) A

2 % X #

(1]

Showalter A K. A stability index for thunderstorm forecas-
ting. Bull Amer Meteoro Soc, 1953, 34. 250-252.

[2] Schaefer ] T. Severe thunderstorm forecasting: A historical
perspective. Wea Forecasting » 1986, 1. 164-189.

XM SC, SR AR AE. KA BT TR o B 5 A
Jemt: KR AL, 2005 77-86.

Curtis R C, Panofsky H A. The relation between large-scale

[3]

[4]
vertical motion and weather in summer. Bull Amer Meteor
Soc, 1958, 39: 521-531.

[5] Hovanec R D, Horn L. H. Static stability and the 300 mb iso-

tach field in the Colorado cyclogenesis area. Mon Wea Rev .

1975, 103: 628-638.

[6] Huntrieser H, Schiesser H H, Schmid W, et al. Comparison

of traditional and newly developed thunderstorm indices for

Switzerland. Wea Forecasting , 1997, 12. 108-125.

[7] Galway J G. The lifted index as a predictor of latent instabili-

ty. Bull Amer Meteor Soc, 1956, 37 528-529.

[8] Prosser N E, Foster D S. Upper air sounding analysis by use

of an electronic computer. J Appl Meteor, 1966, 5. 296-
300.

[9] Peppier R A, Lamb P J. Tropospheric static stability and

central North American growing season rainfall. Mon Wea

Rev, 1989, 117. 1156-1180.

[10] Sanders F. Temperatures of air parcels lifted from the sur-

face: Background, application and nomograms. Wea Fore-

casting » 1986, 1. 190-205.

Haklander J, Delden A V. Thunderstorm predictors and their

forecast skill for the Netherlands. Atmos Res, 2003, 67-68: 273~

299.

[11]

[12] Gary L A, Peter H H, Paul T S, et al. Atmospheric Sciences
Section Illinois State Water Survey Final Report, Illinois Pre-
cipitation Enhancement (Phase [). Design and Evaluation
Techniques for High Plains Cooperative Program, 1977.
FHEIC A, THAEE RAFSN. L. AR R
¥k, 2002; 179.

TRAER AR R BRAL PR 4. U IRIBEOTH R T BRI AR
B ,2007, 35(2): 171-174.

T Wl B g, K0 dbat. KAZ Wk, 1988: 41-
75.

[13]
[14]
[15]
[16] Emanuel K A. Atmospheric Convection. New York: Oxford
University Press, 1994 329-391.

[17] Moncrieff M W, Miller M J. The dynamics and simulation of
tropical cumulonimbus and squall lines. Quart J Roy Meteor

Soc, 1976, 102: 373-394.



4 F 24 R AF VD FUAE AR RO — Pk AUk 491

[18] Colby F P Jr. Convective inhibition as a predictor of convec- Rep 200 (Rev). AWS: U S Air Force, 1972,
tion during AVE-SESAME [[. Mon Wea Rev, 1984, 112. [20] Jacovides C P, Yonetani T. An evaluation of stability indices
2239-2252. for thunderstorm prediction in Greater Cyprus. Wea Forecas-
[19] Miller R C. Notes on Analysis and Severe Storm Forecasting ing ., 1990, 5; 559-569.

Procedures of the Air Force Global Weather Center. Tech

Computation of Showalter Index by an Iterative Method

Wang Xuezhong” Hu Banghui” Lit Mei” Zou Li” Ni Donghong®
U (Meteorology Institute , PLA University of Science and Technology, Nanjing 211101)
2 (Jiangsu Key Laboratory of Meteorological Disaster, NUIST, Nanjing 210044)

Abstract

In order to improve computational accuracy of Showalter Index, a bisection iterative method (BIM) is
introduced to the calculating scheme in two parts: One part is the computation of atmospheric properties of
lifted condensation level (LLCL), which are requisite to potential pseudo-equivalent temperature (PET) cal-
culation. The other is computation of 500 hPa temperature of the parcel lifted pseudo-adiabatically from
LLCL keeping PET conservation. Comparing BIM with schemes of Zhang shows that Showalter Index com-
puted by BIM reaches an acceptable accuracy level. Furthermore, the BIM is evaluated by contrasting it to
table interpolating method (TIM) of Shou through their 500 hPa parcel temperature difference analysis.
Result shows that BIM temperatures are less than those of TIM uniformly with the maximal absolute error
of 1.36 C. Statistically, the average (—0.68 C) and average absolute errors (0. 69 ‘C) are quite close in
magnitude, which shows that the differences are systematic ones. The possible cause is that to the BIM,
pseudo-adiabatic parcel ascent is considered, in which all condensed water is instantly removed from the
parcel. While the 500 hPa parcel temperature of TIM might be obtained by adiabatic process with entrain-
ment of all condensed water, which can be regarded as the inner heat source of the parcel system consisting
of saturated air parcel and condensed water of the adiabatic ascent. The physics difference means that the
nearer to saturate the air parcel at initial position of 850 hPa is, the larger negative difference in magnitude
between BIM and TIM parcel temperature on 500 hPa there is. In the lower section between —5 and 10 C
of 850 hPa air parcel temperature, the 500 hPa parcel temperature difference distribution is consistent with
the above mechanism. While in the left interval from 11 to 30 ‘C upper section, the magnitude of 500 hPa
temperature difference decreases following an increasing process with 850 hPa dew point depression in-
creasing, which can be only partly interpreted through the mechanism. Computational algorithm and a-
dopted experiential formula difference might be the other cause of 500 hPa parcel temperature difference
distribution. The BIM is introduced to compute the parcel temperature at given pressure level lifted adia-
batically from initial level with known atmospheric properties, which is essential for stability analysis
through parcel method. As a result BIM can also be used in the computation of many stability indexes such
as modified Showalter Index, lift index, CAPE (convective available potential energy) and CIN (convec-
tive inhibition energy). The great computational efficiency and application convenience makes BIM useful

for weather diagnostics.

Key words: Showalter index; bisection iterative method; table interpolating method; error analysis



