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Abstract

Based on the data of 68 rainstorms in Guiyang city from 1991 to 2014, using the conventional de-
tection data and NCEP based on the analysis of 1° x 1° data, the key areas affected by the rainstorm
weather system in Guiyang city are determined. It is found that the main weather system of
Rainstorm in Guiyang city is 500 hPa high trough, 850 hPa shear, surface front or convergence line,
low level jet stream, subtropical high and typhoon weakened low pressure. According to the mu-
tual configuration of each process which mainly affects the weather system, the rainstorm process
in Guiyang city is comprehensively classified. Based on the analysis and statistics of the ground
temperature T, the pressure P, the dew point temperature Td and the calculated vapor pressure E
of 14 hours on the day of Rainstorm in Guiyang City, and according to 55 rainstorm cases in 1991 -
2009, 6 kinds of single station element change patterns of rainstorm weather are calculated, the
short-term forecast method of Rainstorm in Guiyang city is obtained.
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7507, A EFT RN RS RGM K REKX, e RI500 hPamZ 8. 850 hPalJZz. Hifl
BHEESLR. RESNR. BIAFREMNS NRBRERERZHTRNNERERRAS. RiEFKT
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WREWAM, Gkl HIRRR NP B RERBMUAK, Bl RMHTXRNEHTHRTE.

XA
HFHTRW, PR, 28, BEER

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

ST RS MARIBUA . &0, el SERHTAL TS B AR Bk dem, DT, Ak
7E 1 B R AR A R AT 1 AR, XA EERR A s S AR S TR IR, S EOE A5 R TR R R K
e T TUUR R AE R X A OFT 5 ZE BURF IR s AR5 R, 4 1996 4F 6 H 30 H. 2001 4, 2014 47 H 15 H
B 17 HRREEME RO, G P N SR, 25 N BRAETEAIIV =y ok BRI 2k . ARAE AT 4)
R, ST 90 EARAL T2 m R, 1999 4EF| 2006 EAL T A, 2007 F| 2008 4F X 2
RIS, 402008 FFEER HIE R 8 K, PRICAF 785t FH T B 50l 58 WY TR 22 G HL 2L .

FWPRAEREARPIRIRERNY) . @EMREENE ST, R DhRERS &N, RE2%E
Lt HAE RN FE[1] [2] [3] [4]. RET755[5] A— V&L BRI R B, 7 T I8 5 51 M R R 74
XRFR, $8H SN RSN T 5 Z e E A2 B E EEX . K6 A RUEEA MM5
X BN — A B R R AT T AAUATIZ . IR tH R BN BRI R AR R R R, AR 530 2
T FR P A R R E — SR . DA A 78 B ZE DGR . IR AN 5, NS P B &5 1
I3 AT S TS5 DR T2 a4 H S BRI 2 () ) 00 2, T 0o B syt 2 I P A 2 A e B FE R R ) 43 45
b IR, RMBEWIFIEZEREI, DR RSV S IRHES R R R v T KD
FRN 1) 12~36 /N TR ). Bk R K ESF[BIR HIE AN 7 X N R 2 TR A, AR a2
AERHTT FY 5~6 H BN MRS . Rk, AT DX 2 R R T 5, FRATINT s
RN ARFAESF BRI SRR A PR, Qo] v B0 a2 T ) OO 7 1 23 it 2 T 0 B TR S A e P O Il .
T 2R AR, X 52 FH T 0 B R 2 B — AR T 04T, E MRS BRI 70 7= A 1)
PURIAR . YA TR RS SRR S, IR BORME AR RENS i (L 5K, DRI LG 00 % 5 B 117 )
S BN HAT REVERITHTT, FEm TR AR .

2. BRI RS FHAEE
21. REHESR

L 20 B3 20 B} 24 /BT RERIE S TE, 1991 4EZ 2014 4F 24 4F, S=PHATIX IR 68 Wk, FIE4E
HI 2.8 ¥k HEFEKEKRT 200 mm 9F 11k, HEIEKERT 100 mm A7 10 /&, & 14.7%, HFEKEKRT
EF 75 mm F 27 IR, & 39.7%. RMHTTEWNHRFHINES A 27 H, SEHITE 10 A 26 H. HikH
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Figure 1. Monthly frequency of rainstorm in Guiyang city in 24 years

1. 24 FRMATXRFAE AR

22. 3|BRATRANEERS RS

FIH ECMWF #1453 LA & NCEP F 3 HTHERHE & micaps 5L B0k 258 o R I Rk PH T B2 T 1)
FERSZRGH 500 hPa m= 254l 850 hPa {2 1A . M BT (VA He sk i 188 Bm A 2k . P Ra %2 B
ARt m R B MK . 72 68 RBERMIIAES, ARl mrA 61K, & 89.7%, HKZVIALR M1
59 K, ih 86.7%, AHMIHIEEIFZWN A 31 IR, 5 45.6%, A HLIHE G LA 33 X, 5 48.5%,
AR S A 314k, 5 30.8%, A REIFGT mEIAGmINA 12 1K, 4 17.6%, HERIEIIK
[ IA 4 0 15 5.9%.

2.3. REATRMRXSRMAZKRERX

FIF micaps BERE, X 68 UK ETH T 2N RS R M EZ MRS RGHATH 00, ® LHRA R
GUI DX . SCBEIX IR 4 N BRI R AERTRI Y H 08 hy ZEMARZERT 224 H 20h (LK 2).

500 hPa = 75 Fili S8 X (14 2(a)~ (b)) = £ MY &A= FT B X A DY 1 R - EER - Se M a6, B 25°~32°N,
100°~106°E, #&FMKAMT 20 h S il O X A VY )1 4R 356 - B BROKHE - se M s, B 25°~31°N,
101°~108°E.

I JZ V172 Fe b THI B T DB IX (] 2(c)~(d)): R MY R AR 08 h SCHEIX Ay oG 2 U I[P, ZR &k, 57
JeEB, JEEPUNIEES. BB AL, B 27°~32°N, 100°~113°E, HWKRAN 20 h XEEXFEE, A
RIVYINZR B - B ES - W aES, PRSI ER, Bl 25°~30°N, 103°~112°E.

P R AR 2 S B2 B RO EE X (1] 2(e)) 2 08 h 5 20 h AR AN K, Sz B AR B2 76 21 51 M1 g 3
Je Bl 22°~27°N, 104°~110°E.

24. REUESE

AR5 A3 V5% PH 117 28 R IR B BN R R G I B AT SR G 0 B, A5 H D™ A 53 R T 2R U AR
R RIS R, SR 24 K, CRREVIARR, LML 28 I, =REH E S
PR, L 12 2k, PO GRS, B4 ROLE 1).
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Figure 2. Key area affected by weather system (a) 08 h trough area on Rainstorm Day (b) 20 h
trough area on Rainstorm Day (c) 08 h shear and front of Rainstorm Day (d) 20 h shear and
front of Rainstorm Day (E) southerly area of Rainstorm Day

2. REAGRKEX(@)RMH 08 h#EX; (h)&WA 20h #X; (c)&FA 08 h 1%
FNEEME; (d)RFHE 20 h YILFEE; ()BRWHREKEX

Table 1. Case classification of heavy rain in Guiyang city from 1991 to 2014
= 1. 1991 £~2014 F R EH X R M o E

et v A T T Y A 2 R e L e 2 ELNG E LR

RH 24 28 12 4

241 BEERSHEEER

AT RN EE RSB, FEE 5~6 HHMBEWNRS . BHOREMEAZ. § gy
H 4R &2k . 500 hPa PUJI| PG #8354 B ED 25°~32°N, 100°~107°E 2 [a)fEAEARAE B )30 £, It Jee
— MM T 27°No AEERTENNACRI SN 3, F R BEnT DU T 5 PE s M A, b 6 48— MR Ar

DOI: 10.12677/ccrl.2020.93016 131 SAEARALTIF TR


https://doi.org/10.12677/ccrl.2020.93016

T EUM AR ST AL . 850 hPa £ 51 AL AR ek VY NI A ¥ A7 AE D) A2 Bl Ak, 700 hPa R] A PH R S B vt
P R

2.4.2. R=VITHR

500 hPa 2% 850 hPa 7E U )1t Bl 8 PR T AF R,  FFAEA IR AR e, A Bld7) A8 4 m ) KT
B VIE SRAL G, MR IR L KRR, EHEGHBEERNNEL T, SR HIREW
KA, BZHAFHGAT IR AEY B R . ATYLE 68 MM 3L H I 28 X

2.4.3. Bl#ATEEERERE

Mo TH BN P AL AR A AR A 2k, AR A _ETHEE), T E KRS ELE, 500 hPa gI#HT
TR ISR PG4, PUA A5 % 109°E BHL, R AL TR B - YOPG P4k, 500 hPa gl g pa it F e
PRI A W B R A S gk, dbdn)E, BNAEH

2.4.4. BR{RES

B KRR 520 51 P 38 Bl ORI B AR ER AR, — e g g 1E, &) ARE| Atk A 5o
AL M B B — SR AR AR, VLV WIRTRE A SN AR S AR e 5 P o BN AR T 12~24 /N,
P BRAE ) B KU HR O A B RS, AR BR AR I 5 RIC R 2030 /e e AR50, RS AEEARR A, %
JEAEIRE3EA 2 RAL ). 500 hPa [RIFEAAAEMRIE AL, SACEI AL E 1 B a ) rE iR, K3 25 - b
ARG - AR A A A R <E T 56 RIUEILEER, SN EE K.

3. RFEHATRA X
3.1 EBEREE

AR 3, AXRNEIERX, BIX A 500 hPa LiEffkIX, C XA 850 hPa ik, PIALEIRIX,
D X A#IH KR ARG . BRARKGFHFNERX, WHIHT E & 24 h N BLRW A F RS
B, AHE NS

- =EEER
o [E 5 % /BMICAPS4. 0
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Figure 3. Weather system reporting area
3. REARGERX

3.2. BYFRRIER

HARBHR R TR GIENEAR A RE P A2 W, BRI PER R B AR N, B fRR .
MBER ML LR, AT SR T A N H 2K 14 h B RE Ty SR Py B il e

DOI: 10.12677/ccrl.2020.93016 132 SAEARALTIF TR


https://doi.org/10.12677/ccrl.2020.93016

Td &b it 5 KRE E #4700 4e i, RIS 1991 £4E~2009 4E 55 R FEM M, 4iit H BRI KA
6 P b ELE AR

KRR E THEART:

E = 10.79564 * (1 — 273.16/T) — 5.028 * Log [(T — Td)/273.16]/2.302585 — 8.2969 * [(T — Td)/273.16 — 1]
+4.76955 * [1 — 273.16/(T — Td)] + 0.78614.

3.2.1. HEEHEEEER
HER R R R R A R T RN AR, B R R
1)0<AT<4.0, AP<0, AE>0.8, E-T>05, ATd>0.5, T-Td<4.0;
2) AT>0, AE>35, AP<0, A(E-T)>05, ATd>3.0.
IRF A RAT S, AT HRAK 24 h N SEBH TG R .

3.2.2. HER R E R
IR LR W A %, FRArdn R
1) 0<AT<45, AP>0, AE>0, E-T>05, ATd>0, T-Td<5.0;
2)0<AT<3.0, AE>05, AP>0, AE-T)>25, ATd>0, T-Td<4.8.
IRF A RAT S, AT HRAK 24 h TR TI A B2 .

3.2.3. 1B pEEEEER
R IR, FabRn
0<AT<20, AP<0, -25<AE<0, E-T>10, AE-T)>0.8, T-Td<5.5.

3.24. MimMEEMREER
UL L REAZ, FEAR 0T
ATSO, APSO, _2.0SAE§07 E_TZO.67 A(E_T)ZOy T_Td§4.00

3.2.5. pERHNEMEER
IR L A %, Fabrdn
1) AT<0, AP<0, AE>0.3, E-T>05, ATd>0, T-Td<4.0;
2) AT <0, AE>15, AP<0, E-T>-18 8 A(E—-T)>25, ATd>15, T-Td<52.
IR AT S, AT HERAK 24 h BB 2R W .

3.2.6. pEIRHEEIEER

IR MR IR ER 2, FRFR T

1) AT<0, 0<AP<3.0, AE>0, E-T>15, ATd>0, T-Td<4.5;

2)AT<0, AE>1.0, 0<AP<25, AE-T)>25, ATd>05, T-Td<4.2.

W R FIRAE— 264, TR A K 24 h ST BH T 2

DL BASh B A4 14 B SR PO O RO TG S T AUESUE Py 85 iR Td L EAH/KIREE. A
RNHH 14 S5ET—H 14 BHZERNZEE.

3.3. MRWL

25 DL SRR Bk B S, G 2010 4E~2014 4R [ 5 BH T 2 Y 3 TR 5 . 2010 4E 3] 2014 4E,
13 RFEM RS REIRE 9 R, HEATIE KRR, SHENIIREFRFA SR PulERIBIRE R W ik
BE—ERfERE N, HERE TR, M NES RSB SR EUE R i T g2 AT, T
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DLE 2SR 2R A L RRATE, AT s TRARAE B 2
4, bR Bk

1) JEIEXS 1991 4E & 2014 4EiT 24 4, SrPHTH X B 68 IR F RS AT 204, #fE St B T BN
RAFMAGNIFEEX . 500 hPa =25, 850 hPa fR/ZV1748 . Hhm Bemiaksm &gk Mm@, mlFk
e R A B R A2 SR B T B 1 R RS R S

2) AR ARG R S LR R SR G AR ELC B 5 B T B M I AR T 4R A AL, R DURRSRAY: 1)
MR A T T R, 2) ARSI, 3) RIPmIEFIAY, 4) BRURER.

3) I B BHTI A B H 24K 14 h bR T ARSESUE Py 58 ARE Td A& R KR
J& E AT 4iih, MR 1991 45~2009 4 55 (MM, Giih t I R 6 Fl st 2 g AR fr Y
Xo PUSERFEHERWHRTA @ MRS HTIRE TR, 6 RSB SMEUE R ™ i
BEATERG T, W] DAE S R B BRI, T4 Pl v ff 22
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