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Abstract

This paper makes a statistical analysis of the synoptic situations and physical-quantity fields of the
first thunder occurrence in the past 10 years from 2015 to 2024, by using the real-time weather
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data. The conclusions are as follows: 1) The synoptic situations of the first thunder at Guiyang Air-
port are mainly low-level warm advection forcing type, elevated thunderstorm type and baroclinic
frontogenesis type, among which the low-level warm advection forcing type is the main weather
type. 2) From the analysis of forecast indices, for the low-level warm advection forcing type, both
the energy and moisture conditions are good, and the K index and SI index have certain reference
significance. For the baroclinic frontogenesis type, the temperature difference between 850 hPa
and 500 hPa reaches the severe convection threshold, which can be used as a forecast reference
index. For the elevated thunderstorm type, various indices have no regular pattern, and the tem-
perature difference between 700 hPa and 500 hPa is above 14°C. When using the T75 threshold at
Guiyang Airport, it can be considered to adjust it downward to 14°C, and it should be used flexibly
in combination with the actual synoptic situation. 3) The intensity of the first thunder at Guiyang
Airportis mainly weak thunderstorm, with a short duration. 70% of the cases do not exceed 2 hours,
and only one case is accompanied by small hail. When hail occurs, the heights of the 0°C and -20°C
layers are lower than the average heights of hail in spring. 4) Among the first thunder cases in the
past 10 years, 9/10 of the cases have a 700 hPa low-level jet. This warm and moist air current is not
only one of the factors causing freezing rain and low clouds in winter in Guizhou, but also one of the
main causes of thunderstorms in winter and spring in Guizhou.
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Table 1. Occurrence time of the first thunderstorm and accompanying weather at Guiyang Airport

* 1. BIANIAE LR ENERHEBRS

FE () IR CH /H /) PEBER S
2015 2 20 H 19:14~20:41
2016 1 A 4 H 23:57~5 H 0:47
2017 2 A 23 H 19:45~22:20
2018 2 A 27 H 18:32~19:45
2019 2 A 17 H 17:46~18:44
2020 1 A 6 H 16:48~20:16 FEN R A KA
2021 3 H 5 H 22:37~23:23
2022 1 H4H 18:37~19:35 FEET 17 R/ RR
2023 3 A 12 H 1:40~2:10
2024 1 A1 H 18:18~22:48 VKA
4.00 -
350 W ORFSEIN A CRRAL: /MR
o 3.00 -~
4f 2.50 -
?%L 2.00 -
1.50 -
1.00 -
0.50 -
0.00 -

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Fhr

Figure 1. Duration of the first thunderstorm at Guiyang Airport
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Table 2. Classification of first thunderstorm weather at Guiyang Airport
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Table 3. Physical quantity indicators of baroclinic frontogenesis type

3. REEEXYIES IR

4y f/n CAPE CIN K SI DCAPE TCL-P 0°CJz —20°CJZ T850 TD850 T-TD T85 T75 Q850
o (kg) (kg) (C) (C) (kg  (hPa)  (m) m (O (O (O (O (O (gke)

2015 2/20 104.9 156.8 29 —0.64 588.4 834.5 3548.75 6535 12 11 1 25 16 9.67
2016 1/4 15 2428 19 3.69 720.8 815 3263 6403 12 3 9 27 16 6
2023 3/12 0 0 295 347 5581 792.1 4089 6951 145 75 7 248 13.6 7.63

EARTE R, 2 HHPL 2k, 3 1 11k. CAPE, SI, K ¥R E AR EREEIRFRE L. SIIEHH
#2153 22, 850 hPa 1 500 hPa i ZAAH —MHIIAR] 24°C, HAMIMAE 9°CH 11 CHIILZE, 700 hPa
H1'500 hPa i@ Z PN 16°C (FZ2EERZBME), —MMFIRZEN 14°C, 12024 42 H 3 H &4
4%, 700 hPa 1 500 hPa i@ Z AN 15°C, A W=4LE & T75 4 16°C 1 BIME L SRS 9 b il = 3% {5
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. 850hPa LLIBHIRL EEA /N, 1E 3~8 g/kg 2 [0, FATHERSE MK, <850 hPa, (HIGXTIREHHER
KRB G . ST RN RIS A, ARF WAL, SChRPRk P HARORHR A, FREE
M FRRISCELE 4). FEFONTE L, =AM A &8, 0TS PEE,  H 700 hPa {45 20t
RETBEMEEN, TR IR TS, AR SR BN AR W T WHIEH, 2T HIE N,
SERRTARAE EEAR A, PN S e A 850 hPa DB ZRA77E

Table 4. Physical quantity indicators of elevated thunderstorm type

* 4. SRBERFYIEEER

CIN K SI DCAPE TCL-P 0°CJ)Z —-20°C T850 TD850 T-TD T85 T75 Q850
FOFTIE CAPEURD) (o) o0y Q) (kg  (Pa) () Em) (C) (C) (C) (C) (C) (he)

2017 2/23 1.5(T: 115) 0 6 20.11 103 856.6 1970 7750 2 -3 0.8 11 20 4
2019 2/17 0 0 —4 2251 53 865.7 2432 6737 3 —4 1 9 14 3
2021 3/5 0 0 25 264 84 849.8 3617 7390 9 7 2 24 19 8

RZIEFRRIE R HIAE 1~2 F, 1 3, 2 1 1&k. CAPE fH& KN 209, H/MA0; K IBH=
AT 30, —MMER 22, MK $BE EAAFREREE AR SLIEE ="M/ T 0, — MM
3.29. W ULEAR)Z BRI SR A E o, K FREOR ST Fia B il Wi SRR R B B F AR o RE AR,
HALF CAPE, SZfrfifkrFrl Az, L& 0Hr. 850 hPa Al 500 hPa i 2 KT 22°C, A% 7 &M BIE,
700 hPa 11 500 hPa J5.% >15C. 850 hPa LLifE 8~10 g/kg 2 ], AR T 2R e 2. HATHES: & K
F 850 hPa (WL 5). ZEHFZr#T &, 700 hPa. 850 hPa 5 W SR A 2 AZAE, HAZFStMEI/N, 850 hPa
VIS RALT 52N PEALHE, B il St G, BEAS SN XU ZE N RIR 2 4

Table 5. Physical quantity indicators of low-level warm advection forcing type
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CAPE CIN K SI DCAPE TCL-P 0°CJZ -20°C JZ T850 TD850 T-TD T85 T75 Q850

FOAM Gy ke (O (O Oke) 0P @)  m) (O (O (O (O (C) (ke
2018 2/27 3.6 0.4 22 329 6335 8609 3584 6741 10 9 1 22 15 8

2020 1/6  209.2 1.1 36 —0.57 4.6 8639 3622 6856 12 12 0 24 15 10

2022 1/4 0 0 34 —-0.14 2434 8789 3104 6196 9 9 0 25 16 9

2024 1/1 0 0 362 —1.3 0 873.8 3434 6446 109 10.9 0 253 153 9.6
4. MR

2024 4 1 H 1 H 18:18~22:48 SifHNUIAHIMTE R, HAHUIALE 19:55~20:04. 20:55~21:10 H1
MY, 19:55~20:04 fEA/NKE, HIRVITE N SBINLI MU R, SR s, FRSRm A —k RS, B
EEESTETIOL T -9

PR MM AR R IR AL IE R R o B A AT 08 I RTEH (K 2), 500 hPa FISCREN T2
GRS BOMAL T REET PR, 700 hPa RURAL TSR HLX, SURUXGEIAE] 13 K/FP, 850 hPa Zift
AL TSR A, 2R RGE 13 KA, VIR T SN PUALHE, AR 700 hPay 850 hPa FEH 42 il
EH5NHLIX, 850 hPa Fl1 500 hPa [ 22183 25°C, JEAL FHE LA HIATRE 24, RIRINEHE = Sl A U) A8
LAWY, DFaE REMATHIVBHROLE 2, Kl 3).
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Figure 2. Mesoscale analysis Map at 08:00 on January 1, 2024
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Figure 3. T-InP chart of Guiyang Station at 08:00 on January 1, 2024
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WHER) 14°C, HEELRIFRALHE, RIEMHH.

3) SRPHMLIAYI T K AERREE LR, LSS ER RSN T, T0%MAMEIANER T 2 /N, A — kA
BEANKE . RAEKER, 0CEM-20CEmERTHEEEE TS,

4) 7RI 10 SE MY FE 700 hPa 2 205 9/10, X YRRBAIERMEAETREGN . KaMEEZ
—, MR FHEMNECERTENH TR N —,

SE ik

1 ZH STFEVLZIE 10 8 B SAERHMEA T[], SUEBAT TR, 2020, 9(3): 122-126.

] 2BR-RUER. BEARFISHES—REWRITRESI]. BARE, 2022, 10(6): 1068-1076

] ER.2022 43 A 16 HRN KIS EH N RS RIS HT[I]. SAEARHEFUPUR, 2022, 11(3): 345-351.

1 ZER, XS, VPR LR — RN R I FE T [0]. HEERRLERTHT, 2019, 9(9): 779-789

1 AE, BRMEKRE, Bff, BAH. —REL KRR GENREAMYBEEZW U], SR 7T ERIR,
2022, 11(4): 579-590.

[6] AR, JETEE, sk, BEH. 2021 45 5 A 3 H B PARMS— ORIR R L RER G T[], AR
FeRIR, 2022, 11(2): 136-144.

(71 habkn, SR, fAE, S SRR TIIRAEA I S HORTTEM]. dbat RS REE, 2014: 44-45.

DOI: 10.12677/ccrl.2025.145096 979 SAEAR LI T A


https://doi.org/10.12677/ccrl.2025.145096

	贵阳机场近10年初雷发生特征分析
	摘  要
	关键词
	Characteristics Analysis of First Thunder Occurrence at Guiyang Airport in Recent 10 Years
	Abstract
	Keywords
	1. 前言
	2. 贵阳机场初雷天气分析
	2.1. 初雷气候特征分析
	2.2. 贵阳机场初雷天气分型

	3. 贵阳机场初雷天气物理量指标分析
	4. 个例分析
	5. 小结
	参考文献

