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Abstract

Based on the routine weather report (METAR), special weather report (SPECI), the summary col-
umn of the civil aviation meteorological ground observation book of Shuangliu Airport from 2015
to 2019, and sounding data of Wenjiang station, combined with the civil aviation meteorological
ground observation rules, makes a statistical analysis on the flash heavy rain of Shuangliu Airport,
and uses the classified scatter diagram to analyze the near time sounding physical quantities of
flash heavy rain processes in Shuangliu Airport (vertical specific humidity integral 1Q, K index, SI
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index, Cape, 0sesgsonpa, 0S€s50 hpa - 500 hra, 850 hPa specific humidity q, 850 hPa temperature T, etc.)
are analyzed, and the parameter thresholds of radiosonde physical quantities in the near time of
flash heavy rain process with different intensities in different seasons are obtained, which pro-
vides a reference basis for forecasters to analyze and judge the precipitation intensity.
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1. 5|8

JELI 38 [ 7K (flash heavy rain)& Fig 7545 I 5] P B AR 5% ) FK F4F, BE RS FERL S5 5 1 h
MY EEAE 20 mm 5% 3 h FWEAE 50 mm L ERIREOKEAE1] (2] PRI BLLoy T, B e e, HE
AR o BEEEHR 2 I DE 2 ] R RS 1 R Rs o ,  TAR 0N L A2 38 18 <5 ] R B3 UR K32 (3]
LIS iR B /K AE IS TA) RO sl Bk o, BT 9. B RE L, R s K — B xR b AR, H
NI AN REE R G IRE), s AT AR R FAAE R IO R A, LA B, W3 SlliiE R
BUK. B (flash flood) [4]. (RN LRI AE) Froaf s sm K, rhaEsmEmfeK. mik
Nk, WA G P KERRER: R SRAEDY 2.6 mm/h~8.0 mm/h, FE-5HE WL KT BEE T 500 K
H/NT 1000 Ko SROK)FEAK: FIVEIMIE, BB, A IIRS, AR B SR KT
AT 8.1 mm/h, HIFIZRAIGI, EFREWE /N T 500 Ko iR 58 K (5 K DL SR R K
XA IE R BT A — R .

R ] R 558 A A IR 3 G AR RPAIE LA T KT FE[5] (6], i o BAf /KO 5 7 BEOREE R R 5k, L
IATER . R, R, R, S8R, SRR S ER R . KA R
IKEARATEREEEIL, HATHUS TSR, 0 ARSI R I 9 K, 3 25 IR O R R AN
5o PEIEA LN 2015~2019 4FXUAHLIZ I 56 B K BEATRAE 00T, 9Tl 03 4R 23 (K /K AR AL, 18
Uy 56 A 7K I LI Wl 23 e DL R LI TR AR I 5%

2. FEWE

AICRH 2015 & 2019 XIS AT KRR E METAR, R#RR kil SPECL RS R M
NN 0 A TR LR IR VT s PR 2 WL, o METAR. SPECI.  FRfip < G b 1 W i 2 kb 55 v 45 % DA
FIREEFEIK(RA, +RA, SHRA, +SHRA)KAE . 45 [A], FEFERSEMEE, HA BT 58)H Wby
W 2 (RN S G AL TE ) 5K, +SHRA. +RA N5R(CK)F%7/K, SHRA. RA A58 EERFK;
W GORER 7T HEE IR (1Q). K fa%. ¥ IR¥E%kL SI. XA XL RE(CAPE). fRAH ALl (0se). 850
hPa H1 500 hPa fEAH 24 £ i 22 (0sess0 hpa - s00 hpa) ~ 850 hPa F1 500 hPa “T i Z(Tss0 hpa - 500 hra) 850 hPa LR (gsso
npa) o B o REINT 9P KRS AMEIK ) micaps FSEGLEE R AR BUR AL B K B S R R H
BATEDL, &2, HE BRENREKET . B RT Y EAERRK L, %
H SR IR 2 BRI [B] (16 5T 1] 08 IF 20 BF), RIS i B 7K & AR s 20 dge i 3 PRI PR 2 BERLEAT 20 A

DOI: 10.12677/ccrl.2022.116097 928 AAEAR I I i


https://doi.org/10.12677/ccrl.2022.116097
http://creativecommons.org/licenses/by/4.0/

PRAF

3. MR 2015 ZE 2019 F5EH5RFFKIT IS ITISE
3.1. ERERE/KH I H

HRAE 3R 7 2KhRuE, 2015 £ 2019 E3L1t 148 H HBUE N 3K (&5 K DL ESREFEK), B 1AM T
BN 55 I UL g FERE K B A A I O, 7T I, XUAHLI 2019 4F IR s K H #um 2, 2015
A P I SR K 8 /b o IF B BLOR (B G 24 H 22 PP 4558 BE A K, 2015 & 2019 4F K (FE)
LI 45 Ho R(FF) R H I H 202 b A s 7K H £ 30%. 2015 22 2018 SR 23 E &S, AR
B 7K B A A ATRFAE A o

B2 25 T R ML A5 S DA SR BRK B0& H A At . 7 A R1 8 H HA LI 5 B /K H 4
PHHH 53%;: 4 H 5 H. 6 H. 9 HHRILHEAEY, 2910~15H: 1 H. 2 H. 3 H. 10 HFEK5aFFK
HILHEAAD, HFE3 HUAR. 11 AL 12 AR IR PR, SE R SCAR 11, 12 A0,
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Figure 1. Annual distribution characteristics of flash heavy rain days

in Shuangliu airport
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Figure 2. Monthly distribution characteristics of flash heavy rain days
in Shuangliu airport
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Figure 3. Annual distribution characteristics of frequency of flash heavy

rain at Shuangliu airport
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Figure 4. Monthly distribution characteristics of frequency of flash heavy
rain at Shuangliu airport
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3.3. R iRpEK FREERTE)

MIEL 5. ] 6 BN SR K RSN TSR, 2015~2019 4 rh 250 57 [ 7K 38 G2 I A F 24 9 20~33 4358, K
(B R LI 18] T 45 18~28 Zrdh . JHE SRR /KIIZ H A TE ORE , B 2016 45 4 H 6 H AR Fr4Lnt
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Figure 5. Annual distribution characteristics of mean duration of flash
heavy rain at Shuangliu airport
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Figure 6. Monthly distribution characteristics of mean duration of flash
heavy rain at Shuangliu airport

6. BURHIAFE AT 53 Bk 1 FF 43R (B]3F B 53 7 451

4. RURFEREMEKIR IR ESFIE 4

R FREA R R KA KRR SE  REFFAOSE SR, B A K AR Ay R A% (A 2 Bl 2 0 5 B %
FHh i A FE (B B AR NI AR A H A AR R ). BRI, KA KRR KR B 0 I A,
T S W 7 R FEE AN R U B K B R B IR (7] (8] AE RIS W 0 A R TR 55 o, Foi B3 R OR S
A EGVE Y 2 ERA 20 (R 2 K AKIR S B BORAUT [ 7K ) SR 4 W % 9 B0 i I 58 2 K () B FEE

W FH B RS H0T IR & oy LK RAIRBRZSHE, %%Fﬁi*‘?ﬁhﬁ’]g"\ ﬁﬂ%?ﬁﬁ
LLIREAR 3 (1Q)~ IR qssonpas FNILERSE, RN KSIIIRA, 0 K F850 Osessonpas JELEFREESEL,
TR RKARG R BIE, Wb IRFBEL(ST) 08€s50 hpa — 500 hpas 2 A FE BEE KD, ﬂuﬁ/ﬂhﬁ)&ﬂ £(CAPE)

v
&,

BRAIARFEM AL 4 2 9 H, Bk, AT A E SRR B B K & X HR TR SO RE, K
2015~2019 SR RE IS 58 [ K 2 £ 78 BRI 55 % K (-TSRA, TSRA, +TSRA), H1%5 51 % % /K(SHRA, RA)
H5EFE /K (+SHRA, +RA) o N FE 1 7] B [F) 2R AL 7K 2% AR BRI 00, AN RIS A R LI 5 b K K > 37,
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FEE LA 1Q KT 4900 go FE 7R R/ FAK 1Q ¥ KT 5200 g, HARXT R L EIE, M
it KB RRHLIZ TR K (+SHRA) H B b A 87%#B B 18 B RS

Table 1. Average distribution of convection indices of different types of precipitation

= 1. FRIAEFEKEIRAE R TN HIER

Xj‘/fﬁ%‘ééj( 1Q (g) oSl Ifl CAPE Qssonpa  OSCss0 hPa 500 hPa Tgso hPa = 500 hPa
ek R (C) (0 (ke (ke () ()
(*TSRﬁi%E%Eiﬁ}SRAQ 5270 -1 39 1415 153 10.7 23
TS%@%}?X? 4969 0.4 37 900 14 52 2
(+s§%§,ﬂim) 5522 -1.1 40 1244 15.9 10.7 23

WA — B EZE 6. 7. 8 B SRRk RE, HUUEHEZE3. 4. 5 H, #KZFE9. 10 H,
HBRETZHIURARMEK, £ 1, 2 AR KRS, B8R BfK. M 2 EXHas
AT A, HE IR 1Q FHIA 5361 g, SIHE%4—0.5, K 454k 38, CAPE fH&EANZEF
iR A 859 J/Kg, RAEKAJZLE AT ERF HiE5E. 850 hPa 55 500 hPa I 21K 23.5°C (— Mok 2
BZEIK 26°C LA 1), Tk BA R B 5 B /K 1) SR E I 22 26 AF A KK . 850 hPa 5 500 hPa FEAR Uil 2, R
TEHIRE TR AT E T L, B 2= 5 B /K P ERAH AL I 2235028 7.5°C (0s€gso hpa— 500 hpa 15 6°C LA FFRAE
SHRAR E R A5 i), Ui B 2R AR F I BB K I KRB S T EIR R AR, EXRARRE R
SOLER

Table 2. Seasonal distribution of each convection index

2. BEXMRERFTORER

s I SI KI CAPE . 0SCss0npa— 500 hra Ts50 hPa — 500 hpa
i) (©) (©) S N (R €
HE 3543 0.9 34 122 1 1.1 12.3
S 5361 -0.5 38 859 152 7.5 21.6
*ZE 4094 2.8 32 267 11.3 -0.9 23.5
E &= 1642 11 15 9.1 4.65 -16 24.6

4.1. WRHIZEZ@G A 7 B 8 B)FER @Rk R= VIR FHES

BT R A7 J I 5 K H I ORI e s 2R, TE RV A I I 3 T o F2 v, SR
2 B AR AR ] DR AE RS AF R 2 KR BB RN EE S %, NHRH 45
B ERIR R Z R 2 fa b 5 R 5 B KOS FE I T RE G &R S

T(a)2a T =2 2RI HE I 5 B /K FE Osesso npa 5 05€ss0 npa — 500 npa TR M, Ose EZR G
IERAIRIPIRES B &, ATEMIRZREE R, o LUE BIFTA FR 5K 2, 850 hPa Ose #i T
60°C,7 A4 850 hPa Bse =5 T 65°C, 8 H 4 850 hPa Ose FEALE 75°C LL_E - 0sesso hpa — 500 hpa 22 AL T 0°CT~20°C

DOI: 10.12677/ccrl.2022.116097 932 SR AR


https://doi.org/10.12677/ccrl.2022.116097

PRAF

E"J%ﬁqﬂ o 8 H'ﬁj\ 850 hPa Ose %a: 75°C HTJ‘y )r\”J 986350 hPa — 500 hPa %Zgj(ﬂ: 10°C, 850 hPa ‘:j 500 hPa ﬁijﬂﬁ
Rl E 7. 8 A RAURZ IR & A, HX AR E B 2

FiRZH KT 6°C, RUHZE,

W, S RA RN R K. B 7(b)%

T CAPE 5 SI fR iR /KH <%, @
H CAPE f{f i 9 i el e v, T 43230 4000 J/kg. SI 2rAi BN 8L KE /T 0,

AU AT G 74 8
i1 N S U

0. 8 1 ST ATLLE B0, BRAHIAEIAL, FEAK/NT 0. FIM CAPE. SI AW 5 2R I 55 [ K 1A R

XT38 2 5 P 0K o (HL
fEBRE, SIEBRAL.

REII AT AT RN B AN 5 A K R A I ) RS E RE D 8 A, Pl 221K CAPE

30 81—
[ J
O 20 ool 6%
[ I °o® s 5
El 10 &3 &‘: @) 4'.'
[ ) o PY
% 0 | ! ‘."f’ @ Z]L.o % o
£ 20 40 60 * %0 100 & 08— -
2 101 . < o.‘,w 0 2%)0 3000 4000 5000
2 » 2 ° [ 4
OQ 20 ° @ 4 e ®° o % ®
. ° - I
-30 -6 ‘
Cysonpa (FAL: C) CAPE (PfiL: J/kg)
‘6H‘7E 81 e6fJe7)/] e8]
(a) (b)

Figure 7. Characteristics of sounding physical quantities of summer flash heavy rain process at Shuangliu airport ((a) 0segso npa

and 656850 hPa — 500 hPas (b) CAPE-SI llldeX)
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Figure 8. Characteristics of sounding physical quantities in summer flash heavy rain process at Shuangliu airport ((a) K in-
dex-Tgso hpa — 500 hpas (b) 850 hPa-vertical specific humidity integral 1Q)
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4.2. WRNIAESFREG, 4. 5 B 9. 10 B)EARMEKIFSHBRIS S

Pl 9(a) 2 HHFR A TR XA M L7 ) 5 [ /K et A 7 T LR R AR 23 TQ AT 850 hPa HLIE q MU A B, K& 4t
P E ERAR 7 1Q KT 3000 g, 850 hPa LU q IR T 9 g/kg, K2 HUH I 9 [ /K i #5 & ZE7E 850 hPa q
KT 15 g/kg, 1Q>4000 g W55 ~, BZEE LIRS 1Q FMK/ZE 850 hPa IR /N TE 2. [E 9(b)2h
TR BRI RE CAPE 55 STIR R, v WAMIIE R/ % 8, CAPE HEFBIE K THKE, (HEE
B LA K AR CAPE #:5 0 (41, %2 CAPE 1 B 1000~4000 J/kg HIE ELBI# . ST 23 A
WA FZE SL/NT 0 AMBIELZ, FKEE STRERS KT 0, 2= 15 I 3 P K R AR AR 2R 53 A2 it
SR RARARIBRE. 5 9(c)s Osessohpa T 05€s50 npa — 500 hpa MIFS AT, FTLLE B, Ay 5 i g K i
i, #B & AEAE 850 hPa Ose T~ 45°C, %72 850 hPa 0se KB435 T 60°C o 0segso npa - 500 hpa 25 A7 F—10°C~27°C
fIREEH, 850 hPa 5 500 hPa {BAH S AR ZECK, (HEAR G AMA Z LD . RYEKSE, HRRS
BERXTRATRE R A E . B o) T HEKER SR IEKERE K FEEUF Teso hpa — s00 nea 7317
AJ LU B R o J i 5 P KRR R AETE K > 30°C, 12 K FREEEA 30°C~45°C 2 IH], KZ K FREEEA
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Figure 9. Characteristics of sounding physical quantities of short-time heavy precipitation process in spring and autumn at
Shuangliu airport ((a) qgsonpa-vertical specific humidity integral 1Q; (b) CAPE-SI index; (c) 0segso np. and 0segso wpa — 500 hpa; (d) K
index-Tgso hpa - 500 hpa)
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87% KPERY 4 H AR I T 5 B R
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LE PN

4) @I B RS RRAR RN 30T, £33 1 AN [F) 2275 J IR 5 P K 2 B PR = 1) 2 B LR AR 23 Q.
K f5%0. SI$8%L. CAPE. 0segsonpas 05€s50 hpa—500hpa~ FLIE qgsonpas Tss0 hpa 500 hpa 20K 53 A0 FEAEFH B,
Feonl2a s 7. 8 H KAURZIREFA 8, HXRATREECY RN, Z AR K. FRSH
3 AT RRAIE AT R AT IS 58 38 7K I 2 Tt Hh DA TR O3 K T R K i P SR A 2 2 s
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