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Study on Thunderstorm Forecasting Methods at Shuangliu Airport
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Abstract : Based on the hourly meteorological observation data of Shuangliu International Airport from 2013 to
2018, the 6 hourly reanalysis data of European Center ECMWEF ERA — interim, and the products data of Doppler
Weather Radar of Chengdu Meteorological Bureau, statistical methods were used to analyze the monthly and daily
characteristics of the changes of thunderstorms at Shuangliu Airport, and correlation analysis were used to screen
out some thunderstorm forecast factors of Shuangliu Airport. On this basis, the potential forecast models ( prediction
equation and voiding equation) were established based on the two — level logistic regression method, and finally the
existing data were tested for retrogression. The results show: The main predictors of thunderstorms are convective
available potential energy, K index, 850 hPa specific humidity, potential pseudo — equivalent temperature
difference between 850 hPa and 500 hPa, echo top, 1.5° elevation angle basic reflectance, 3.4° elevation angle
basic reflectance, and vertically integrated liquid. The potential forecast models established based on these has
certain indications for the forecast of thunderstorm at Shuangliu Airport, and the overall forecasting effect in summer
is better.
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Tab.1 Statistics on the number of days and the number of thunderstorms at Shuangliu Airport from 2013 to 2018
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Fig.1 Histogram chart of the number of monthly thunderstorms

occurrence in Shuangliu Airport from 2013 to 2018
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Fig.2 Line chart of the number of thunderstorms
occurrence in Shuangliu Airport from
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Tab.2 The correlation coefficient between

the physical factors and thunderstorms

Geitea b AR (SURRAG 1AL fE LA fag B 24 45
PR L i IR A A 8 A A ) (L 0 A 175 5 A 5
Pt B A 45 S, A 2 o A R At B9 o0 A

= = y bis 7 S < N S \.
ks WRHN T SUTIVMICRRE SR B 53 9 B0 40 oK 3 7 B0 =2 1) A L
) R s B RUHIE R R T 0.3 07 9 44
=] . = .
=X } A VN = B 5 =l b 4
Zan AN zan 3,
4 850 hPa L3 0.4271 B 3) o Fh BT, B4 Y 40 26 KT #8172 [
5 850 hPa {BAH 4 {37 0.4178 FEAE— 8 28 4R ((HIAE 4R ) |, T4 R A 1A 28 LB
6 SRR UM R 0.4056 I i TR 2 HAS R L], 15 R 2508 4 /N 21 SR HE
. %‘Z:i“;f i By« X AT R BE 0% 5 K 458 0% 5 3 T+ 45 8
N onTH . Moy
6.56% ;850 5 500 hPa 19 1E AH 241 15 10. 49% .
9 Fo T B 0,344 05 '?E a E’ﬂ?x?l‘ﬁé@#mz%% o #o
10 850 hPa fiLf _0.3166 850 hPa H i 15.27% ; 850 hPa { A 24 {i &
11 S 0.2703 16. 18% ; 5% K < Ja Tl 48 % 20. 21% 5 #4 J7 & 48 %k
12 W <UE -0.2692 29.07% ;700 hPa [iE 40.94% , 4K K76 & %
13 700 hPa 3 E B 0.2631 R 22 AR A S /b 5 W32 DR 7 o 7 5
14 700 hPa A% R 0.2553 AN NN "
" o o BT AR 0% MR, B 077 8 £ L K 95 %0850
a ORLTAES . , Ny v -
17 700 hPa i 0.1735 WEHF,
18 500 hPa & P 4 JiF 0.1701
19 850 5 500 hPa [ 2= -0.1697
20 700 hPa FH X5 B 0.1493
e W wl 2] wwm -
5000 |- S o W 25 |- T
:; 4000 |- E 300950 s 1 = e E 20 - -
2 ] 9 30 Lo 2 i‘l o
4§ 3000 |- 2729 e ﬁ me| B T
fis | Taf K auao i £ |
i i | p 0.3 |
#2 2000 |- 170450) [ [ Lan aor !
bS] . i 20 ot oo
1000 : 15 |- 8 sp 1 - m
o s | . A
’ HR e e HE e e HEH eEsn
- - o I & i
sl 1520 T s —=2 s B n Lo
;,; di_mm . % 340 I~ _j_“ux 336,89 % 160 |-
S 9o = szee4 v . et
3 2 o T K 120 |- !
741 1o 8 320 i —L 31989 2l _L;m
Y FEn " wEn RN e e
% T 808 - g 40.0 . -~ 5.l i N
T e 250 | 2501 3| _:_gg
TR FEA 20 men TR TR TR

K3 2013—2018 4 887 MEAA L A EIL T AW B N TALE (BT = 545 99 A 80mEs 1 i /-4
RS R 90 T RN 10 o SRG AL A SEER TR IR BN IZR S TS E A SRR ER 25 1 i)

Fig.3 Box plot of each physical factors in 887 samples with or without thunderstorms from 2013 to 2018 ( Upper and

lower # ; the 99th percentile and the 1st percentile; upper and lower short solid lines: the 90th percentile and the 10th
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FHT R 55 AR AR g 2018 4F 4—8 J B AH C %K
P, A 1. 2.3 5B 5 )7 v 1 A, KR 3 T R
) P B 0 R R %) (L e 2l AR g 7 5 —
IR ITFE (A (6) BA(T)), PR FH A Flk
PR 1 B (B B — s R (A(8) ) H &
ky ky 3R Y, Y, Y, BY(E, RIS
WIE k= Y, =19.00 k, = Y, =85.32 k, = Y, =
7.85, Fid4 2018 47 4—8 F 4 H 0y Hat fidi K+
H AR ZE 1 AR 2 — R B T R Y, Y,
TEHRR, G Y, g =k, B, U A T R, R
TR B, T, Y Y, g =k, B, TR
A TR, RZ I EELRE, =0, s HE
THHE R AR T R H B /N B A TR A
TN Y, 2 Yy gy =k I, RN A R R,
RZRTETHRALRR, B, 455 MR T RNE e
KRELGHE A Y, (BLY,) Y, WHER AT, Wi
LA N AT HAE O F A58 L, &
Jo WA IR A R A AKX (3) A (4) FA
(5) #ATIHE, g5 03k 5 P,

.23.



PR LIRS

2021 412 A

Mid - low Latitude Mountain Meteorology

45 555 6 1Y)

x5 FMAY,.L.Y, FREFEK 2018 £4—8 AERERS
Tab.5 The conclusion of using Y;, Y,, Y;equations to forecast thunderstorm from April to August 2018

. TR BURME  EFPURE W e frdeR RER A
BRE(N)  BEE()  H#XEG) (o) (N-n)  (POD) (FAR)  #5%(CSI)
H#E4—5 ) 4 8 4 4 0 100.00%  50.00%  50.00%
HZE(6—8 H) 41 36 33 3 8 80.49%  8.33%  75.00%

H12e 5 A1, TR 48 bR AE A 25 00 i R R
R SRS 845k 100% 50. 00% .50. 00% |
AR EARIR & (U T IR £, 15 R &R
B G T e BAR . HE AR E B Ry R
HE R B T 4 B4 5 o 80.49% (. 8.33% |
75.00% ,figH H BN IR R H KO 2 s, e
AR e IR I PRI R B R . AT LA
X EFE R A S ST 1 W R TR 7 R, X XU AL
BRAWMBIES —CHHRBENL, HEEAREER
Z TR T 4. A2 S Bris H i, i —
I FEANE 24 h W S, R A e BoREE 2 d
AR 2R, Wi AW, A AR NS
TR LR MRS b T 3 B ] 79 ARG L o
5 ZitERE
5.1 #ig

ASCH R E Bl 2013—2018 4F (3% /)
A G M gk KR 0 ERA — interim 3% 6 h F
SYBTEERE 2385 8 R SRR IR 7 i OB, X RUGR AL
(1) 7R 2 R SEAT T B AR 23 A, 228 BT i X+
T R TR, 25 R

OX AL 2013—2018 4FIF 221 d B4 F
BRE, BFKH 283 R, 77. 03% 175 53 FE 1Lk
Rk o TR R A OB I ) 2 P Y R o 2k
Z HAPLERT 8 HEENREEREZ., HRELT
g kA ,21 B— B 06 B & i B, 2B
“KTEZ  H R RHIE,

QMHE B B K A SR S AL Broll 45 456
TEHUY B i A TR 3K S 80, 38 2 A OG4BT, B 32 S 9
P2 X 9 A A0 RE VK F5 41,850 hPa L1 850
55500 hPa {BAH 4057 i 22 | B0 Ty L 1. 5040 f 32 A
RGP 3. 4 MR SR RT3 1 RIS K
o PRI T TR ] 9 A S ST TR R
THZS 7R R FH W B o 4 o0 A VS  ZE ST
PIAN S — G T 0 4 5 M 76 38 Bl B 7 g s — A
O S Ryl I P UM IR AW of i 1 - =
(I o R AR T B 2, (0 R R B2 4R 0 4 R 8k
T LI A SN S T 4 B T R 2R R
Ao e AT DA R ST A ST I 0 A AR AR X L

.24 -

ML B RN EA —Efmante, BLaKkE
TEE B RSO TS
52 RESRE

WAV 2 1IN 2575 250 3 MRV, B %
SN PR 5 AR D7 T i AU g8 e (el
LA Z A T (e 280 U7 3 SVM 7 ik
A5 ), R AT SE T LA 59 A5 B U T 4R, BIUE LA B
Tt o HUIR R ARG 5y T, i FH Y2 2018 4Ry
BRI T AR, 2 BEORE 78, BEH 2019 4R B Z J5 Y
TR TR g, S EAUR ). B, EEAR
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