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Abstract

This study analyzes two spring thunderstorm events on Apr 3 and 18, 2025, from three aspects:
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circulation background, sounding data, and ECMWF (EC) model biases. Results show the circulation
pattern is key to the intensity difference between the two thunderstorms. Though both had upper-
level troughs and low-level low systems after 20:00 (BT), the lifting conditions on Apr 18 were much
stronger than those on Apr 3—due to a more prominent upper-level trough, clear convergence shear
lines in the middle-low levels, and good coordination of upper-lower level systems. Sounding data
also indicate stronger unstable energy and vertical wind shear on Apr 18, while humidity was not
the main cause of the intensity difference. Both thunderstorms had moderate humidity, with weak
indication from traditional indices like CAPE and CIN. The EC model’s forecasting performance var-
ied significantly: it worked well for severe convection driven by large-scale backgrounds, but had
limitations in simulating dynamic and water vapor element coordination for severe convection trig-
gered by meso-small-scale systems.
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Table 1. The impact of two spring thunderstorm processes on flights at Jiangbei Airport in 2025
1. TAEA7 2025 FRREST R R EXNMYIRZAG

puR HIAUTO) REIB ARSI
15:00~15:36 RA
403 A% 4 Fue 13:36-16:00 TTSRA TERHE% b

16:00~16:27 TSRA
16:27~17:00 SHRA
15:00~15:37 TS

15:37~16:00 TSRA

4 H 18 HIRIAI A 19 HigjR 16:00~16:12 +TSRA 17 ANfiHE 5 %

16:12~16:41 TSRA
16:41~17:39 —~TSRA

3. REERESH

1 v4a H3HO08KLE 47 18 H 08 =T IRAY,), RAMEXERRE. 4 713 H 08K, HEK
M BURZ AR R “990KE0 . 594487 FFAE: 500 hPa 3Z PG KU AL M %, Sk 24 m P E
AR, TOARHE. (RIRSEINE RGN, AR Bk ah e, SHKE 2SR AR AE A #55: 700 hPa
AT v e S T RRE N R, AR RE O A, AR BUGESKR klE,  HIR S i mAs e,
JE KRR R ) 2 ELR R A BB A . 850 hPa sk rg KL, R/ LG 2 B fm A 2 DIAR2R555) )
ARG, KRTERBRMAEKR, RREEEEHBENE, Atk R NEREFERR, RERIAN
SRR, M 1 F 4 A 18 H 08 BFEIR 500 hPa 254 i sk )28 23 5h, A8 )5 v AL S h ai v e
SIRTE R R IAE,  REHT IEIR RSP IR E W R I B I AR, R R R AR T O = B )
fil Z ML B 700 hPa 52 PRSI, (H A BEAR X 45— % 850 hPa JUI /7 7E 75 B8 X5 1t i IUAE
IR RER A YIRS, G LS R, mrg A R ORESR 4 A 3 HEZEHN, oy
PEAGR AT . FREAITE H R W UGS R VR R 5 — i, LR E B AKIR A AT ER R L . 4
18 HA& SRR, B T = T 502 VIR RE MRS A FEEH, XA MR
G55 7E 18 H 08 I CWI5 .

T35 20254204503 HOORY (UTC) 100 500hPa X STE 202542048 18 HOORT (UTC) 100
5 . >
45° 45° N
40° N Pt it U Ty 90 00N 90
36" N |y g mim s _35° N .
o & =
~ S~
30° 80 %ac" N 80 *n‘]’—;‘
o 0 1'; 1’;’_:‘
250 7 2 ST BN =
2 “,\.,\_ = == = 5
20° O e o A 9g 20° N oo T L SN R S|
Z Sl v o 0 NG (S 70
IPAAAAIE RN RY VI Al [
~ N ST o v |- R B —
15 A S5 A 15° N v -)'f,/
DTV ENN N <% \ \_/a";‘,'\/\ A
Ba TO N T I T TR N AT
100° E 110° E 120° E L lgo 110“"EA 120° E L Lgo

DOI: 10.12677/0jns.2026.141006 59 FIAR R


https://doi.org/10.12677/ojns.2026.141006

RS %

700hPaX S 53 20252204 F03HOO0RT (UTC) 100 700hPaX S 20255£04F 18 HO0RT (UTC) 100
o T LT CORAR W
e o L£§§§ﬁi&<\;}f/ TR BT
“ N e e e Te ]
0° 9% LN e & 0 e 95
35° ~ 3N S A —~
S ° X =
] i i
30° N 2% 3 90 = 30° N 90 I
&® ®
25° B N - ) gz
o et T T T
20° A= 20° N R S g R e o ‘/\‘/\/\/Vs/\/../ 85
N i NS ST N *"\F‘\ rt‘k\“_\‘\//“—"/V\/\/ 85 fé F ‘K\’\/V\/\/\/VV\/\/ P AL 7/
IS N AR RRER ARG I AN 15 N f SIS ST LY LA NRAIND
T N 5 T T T . o T e B R B T T i B N (o 7 T ] YN N
~ JT AT I T T T /“J_/Jj 1727 ) 3) \5‘67"\,, I LR
90° E 100° E 110° E 120° E L 1go 90° E 100° E 110° E 120° E Llgo
100 100
45° 45°
40° 95 40 95
35° gxs" ¢
~ ~
. ) X 30° A
30° N 9 5’330 0 3
25° o Z
20° gs 85
15° 15° & i e\
NS> IS I >
L lgo 90° E 100° E 110° E 120° E L lgo

Figure 1. Circulation fields at 500 hPa, 700 hPa, and 850 hPa at 08:00 on April 3rd and 18th (blue contours represent geopo-
tential height, unit: gpm; red solid lines represent positive temperatures, red dashed lines represent negative temperatures,
unit: “C; shaded areas represent relative humidity, unit: %; wind fields are indicated by wind barbs)

E 1.4 B3 B#1 18 H 08 B 500 hPay 700 hPa, 850 hPa IFfIA(EBFELRMUESE, BiL: gpm; LABELRR
ERkE, deELATRE, B: C; MPEREMEE, B4: %; NARARNPERR)

ElomxI 4 A3 54 A 18 HERXIBIIHFRILE ZIH—E KA, HRGEE. 8 &Y
W 0 R P 22 S AT S 3, BBV T P ORI R IR B 43 57 - 500 hPa K&, M GR35 I sy 48 &2 4
{EAE 50 P ST AU A B Z . 4 A 3 H 20 i, SEREILMFGEE @S #E Rk E, HiZes
e BE BSYT AU IIA BT, RS B 120 X300 B R 3 T Ase 85 , AC@d A A (A 422 2 el Jy b B0
4 H 18 H 20 i}, HR FMETHRGTE NEE, MENEEMAR, )5 e R-Smvh <
KU AR 58, ERFEFRRAEE 4 H 3 HERET, SHLZE KRBT ER R, AR
YeRpfeft T ARSI 5. 700 hPa JZHKRE, 4 A 3 H 20 i, = RPE R M X ST 6H 1RE R
G VIRBUR BTV AR, SR G REERES: 4 H 18 H 20 I, 700 hPa f# £ M if14E & )48 2k,
PIAR L M ) SR AT RIE R &, R ETHZE 3N B R = 8 5P mys B KT 4 A 3 H, X
B KRR BN B KA B ik RE 1 5 5. 850 hPa [ RGUH LA 5 700 hPa FE A —3 . MR &K E
PRI AE 20 I TG S35 1) i X B oA, KRS A AR A O R I 32 3 2 e DR, RIS BE ) 4 32
BANHAN I RGN R E SEE R E. b, 20 RIS EBRERGRA EEIAHGIE, H4 7 18 HI
R R PMREEA VAL EEW, RENHLIIEE 53 mEBMRT 4 A 3 H, it
PIRESE A PR AE Y, RO ZE ST . IXFIB) I RS HISRIE 4y 7, P IER #5520 I O R
SR A

DOI: 10.12677/0jns.2026.141006 60 ESREL 2


https://doi.org/10.12677/ojns.2026.141006

500hPa X ST 2025404803 H128F (UTC) 100

BRI TSR Y;
O R R R & i
A & S

45° N

35°

30°

=
TR/ ()

25°

20° ’

T

P o] S X
150 zy&/ 1 /,): = DY T . .?JJ;Q::.‘::Q‘A?_‘
3y S UL iy 30
N POYSSDANTTT T D ST

90° E 100° E 110° E 120° E 60
700hPa R S5 2025404503 H 128 (UTC) 100
SRS AN AN S

45° N

35° N

30° N[O

HERTREE/ (%)

25° N

20° N
S=3 s L e N Ry

S . e LI

S e T i T T N N e
=N - PR

90° E 100° E 110° E 120° E L Lgg

850nPa X S 3 202540403 H128F (UTC) 100

T AR TS L LN

X 17

100

LT SIS SN

40° N BN L TR TR Y= 95
gﬁi Qﬁ SRR

. EENRA A ; r2

L —

~— 7224

\,, fj ] J\/J\_\ A0

30° N — V2 90 °

VA

)

[

N el > priA
R > ) J)J {

95

90

HRXHTE/ (%)

25° N V

$o T Ny

¥ J/,/‘\ v J —o.

20° N §J,/\/""; DN o

=

. °/\\)X\JJ L0\l AT -
\\.\\\«\wx“"/‘w\ A, A

‘v\—\—\\\\—\\.\ll—\‘\/‘ == NG

85

90° E 100° E 10° E 120° E 80

Figure 2. Same as Figure 1, with the time being 20:00 on April 3rd and 18th
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Figure 3. Temperature-logarithmic pressure diagram of Shapingba Station (diagrams a~b are for 08:00 and 12:00 Beijing
Time on April 3rd, respectively; diagrams c~d are for 08:00 and 12:00 Beijing Time on April 18th, respectively)

3. ORISR B X BUE N E(El(a)~(b) 2 B it R=Et 4 B 3 B 08 B0 12 B, Bl(c)~(d)5 31 4 B 18 B 08 BHFd 12
B)

Table 2. Comparison of sounding indices at 08:00 and 20:00 BTC on April 13 and April 18, 2025 at Jiangbei Airport
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Figure 4. EC numerical model forecast time-height cross-section of single-station meteorological
elements for the next 10 days (initial field at 20:00 BT on April 2. Among them, the dashed lines
represent vertical velocity with the unit of Pa/s; the shaded areas represent relative humidity with
the unit of %)
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Figure 5. Time-height cross-section of Jiangbei Airport (106.5°E, 29.5°N) from 00:00 on April 3
to 21:00 on April 4 (UTC) (where black contour lines represent vertical upward motion with the
unit of Pa/s; red solid lines represent positive temperature, red dashed lines represent negative
temperature with the unit of ‘C; shaded areas represent relative humidity with the unit of %; wind
field is represented by yellow wind barbs)
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Figure 6. Same as Figure 4, with the initial field at 20:00 (Beijing Time) on April 17th
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Figure 7. Same as Figure 5, with the time from 00:00 on April 18th to 21:00 on April 19th (UTC)
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