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Abstract

Based on the hourly precipitation of 19 automatic observation stations in Longquanyi District
from 2009 to 2019, 8 rainstorms were selected to analyze their main precipitation area. Through
reanalysis of geopotential height, UV wind field, divergence, vorticity and other data in the ECMWF,
with horizontal resolution of 0.25° x 0.25° were used to analyze their circulation situation and in-
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fluence system, and the following conclusions were drawn: 1) In the selected examples, the main
precipitation areas mainly appear in the north and south. 2) Through the analysis of the 500 hPa
circulation patterns, the 8 rainstorms can be classified into five types: straight westerly type, high
in the east and low in the west type, two high-pressure system shear types, 500 hPa low vortex
type and easterly wave type. 3) Under these weather systems, the profiles of physical parameters
such as divergence, vorticity and vertical velocity in Longquanyi District all reflect the existence of
convergence at the lower level and divergence at the upper level, and the system with strong con-
vection is conducive to the generation and development of rainstorm.
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M TP ERRRE L, R AR5 W2 I O T A A UK AR, RS Tl
ANV A REIRL], AR REEU B NAT I A i e ax, GRS o R A R R I AR K
T B 18] 55 2 1 R 2 B () A0 B B SR R I TR B AT 0%, R P ANIE 2. Gfr ik R SR, 2
R TR 9 T X N & 3l (S R K [2] 0 8 R R AR IO i B K 20 NS A M, LR
R ERIERT, HA R e b E R C LB R [3]. #E4tit, RGN DET . TR R
BAESEMRESTPEEA, FIRWN RS E T RE 4] P EAATIERCORRARE, 28RS
FEREA W, HRR S EFRWFERA K, I HFL R AR XK g, R 2K
i L R KTR T8 AR 2 T Gt 95 K [5] o v [ A B R B /K B B 1951 R TT ARSI N, PR IVE H th
FEYK[6], BT 1990 FARER M KA Friskb, 76 21 4 OFIRIE 2, X P S AE m J7 HhIX R I 2. [7].
FEVU)IAE, B A ER s EREHFRENARRE L —, B aawEE". mERE, ¥
M U0 )11 % W ) R G 5 e AR T . DU R O T R e T (RS SR AR (8] AT R SR I X A
AT, AEDU N A LRI T ER[9]. BLAasBRSRAZRRONTS 5, AR T 0 R R 458 P 28 N R A F
12 [10], XXHZIBIXHIZEE R IE . NSGEEA BRI, 353G R LA EAE DL &, DS BRI e 2 WX
TR B DR R SR

TEE AL, 58 WA IR I A KRG G (GATE). £ KA E IR (AVE). H AR 7T
THHI(SRRP), XL BR A T el MIERIIEOAR, 7 — e DX A HEAT 2 I as O, K7 e vy S B i
o HAHEED T BUE R AR AR, R EIRS SRS BN, BB VT2 T R TR
LA, P AT B W 55 9 R MR R [11]. 3T 50 4K, FREH 800 T2 WM RIS 7
JESLHT R, Horh R T Bt B W AR ST B KT R A I R M R S AT AR AT
TR ARG [12] o 75BN MIBUERU L KB Fi2 Wb, A = AL T5H, — X B WACERT. K&
R RER LR 2, R S S R A KN RERGHE /152 i, =20 TR
Mz SRS RE[13], X — RBVIBEFAERA TR T E N I EZRIARGAT 7 HARZIIIAR . AS0E
it 2009~2019 I RPEIX P 19 A E SRS FZ N FE K= TR, A 8 B M Hr H BV X, Jf il Rk
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Figure 1. Terrain and automatic station distribution in Longquanyi District
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HH GIS BTN e RS AL FLAR AR, 2 H B8 W B (2 R) 0 A B, I o0 Ay 0 B A S 1R A RFALE - B
JE AR B BRI 39 XL -

22.2. BRSO

R4 500 hpa FIEHARE s, K 8 IR/ A AL, FEH4 [F) 2B AR AME [R]B k  A37 34
EEY . B R TEEUE S EORAIF R, R TR BN [ 2R AR R, WA ST
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A CAE 2009~2019 “FF A B s B 8 Bt AT s RE 4. X 8 B4 2015 4F 10 A 22
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7 8 I R R 2015 4F 10 H 22 H 5 2018 42 9 H 24 HIZM RSN FEIERAL, 500 hPa &% 1
ELPG YRR A 35°N~45°N [H] XA B A g P X, oh [ECR 7 X s v XU . 18] 2(a), Kl 2(b)RE,
FHIER RS RGN, 2015 4 10 A 22 H5 2018 4 9 A 24 HIHF/KEE X AE R FEIX L. 2015 &
10 H 22 HigmBK S R R B AR a3k DL Mk 2] 46.66~55.98 mm, £ Je SR B IX B
B 4 Hh X K B AE 0.00~9.33 mm 2 8], 2018 4 9 H 24 HE/KEF SN 72— Hr /K B AE 54.82
mm AL, RBERE. JLEERE PR K B 41.26 mm LU b, PEEFEK BRI, FEALE 27.72~34.49 mm
Z 8], ZRIBBEKERAL, 7F 20.93~34.49 mm (8], HHT-FEFRAG 2 GIFFTE, TR A BES HAR
TE AR B AT 0 M

KRS EYBRES

M 3(a) KB h A thIX 2R 3], M s X . R PRI DR SR YR B I 2 A
RG], SRR AR R AR X o IR B2 v [ ORRS XA i a5, AN e B T
GREIWIL . VLIRS A LRSS RS e s, DU IAL T 3L, S2ia X, AR Kb X AR R B
SPETGR, 75 E RS A A 52 m A AR R AR, ARG TR AR KGR, A .
[ R 2 S AR SR T PR R Ge b, FIRAdE . SnPyS v K T2 s R g Hl. WA 3(b)
K, 00 BF~06 I 74 I R BE XA Z B /N T FNEEG X, 2 HEZ R T EMEEX . (K)Z7E
HD XA F-6 x 10° s, W E MR 2 IEE O X R5R AR 4 x 10° s, 06 B LUK ZE AT ZE E
FONAEEX I, 7E 11 W ~13 A A5 o 2 A S (] e A X, O XS -3 x 107° 571, 7E 00 H
~06 I IR IEIX B CR R G =5 R T R A 1] 3(c)H, 500 hPa DL R A IE{E X 45, 250 hPa
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Figure 2. Spatial distribution of precipitation in Longquanyi District
(Unit: mm). (a): October 22, 2015, (b): September 24, 2018
2. BRBEXEEKETESMH(EM: mm). (a): 2015 £ 10 B
22 H, (b): 2018469 H 24 H
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Figure 3. 500 hPa circulation situation and time-height profile of physical quantity along 104°18'E and 30°35'N from 00 h to
23 h. (a) Circulation situation at 500 hPa at 0800, (b): Divergence (Unit: s %), (c): Vorticity (Unit: s %), (d): Vertical velocity
(Unit: Pa/s), (e): Vertical helicity (Unit: hPa/s?)

3. 500 hPa FMEFE5 00 Bt~23 BT4IE 854 104°18'E. 30°35'N BIATE] - SEZIEE . (a): 08 Bf 500 hPa FRRALE:
(b): BRE(EANL: s, (0): JREEEAL: s, (d): BERE(EALL: Pas), (6): EEIBHEE (B hPa/s)
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76 8 I BrRh 2015 4E 6 H 23 H. 2018 4 7 H 15 HLAK 2018 4 7 A 16 H KR RSN 4 = 7HAK
A, 500 hPa 5 5 b 7R i PR AR A v ] 2R S T DX R T DA% P RSP 32 1 R R G, o
AR RG], P EARL T EEERER . BHE 4@)~C)KRE, REPRERIRGE T, HREXE
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B P G0 X A o BRI -1 x 1074 s, 11 B DA 5 J2 T BE SR R 55 o S i FRE (Y F 1) — e ) T T
A, 7E 00 Bf~23 FHERESMEAEN, ®mEARERAEN, XMEWEF T RWNER. & 5d)+, 01
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L AUE XA, G sR S N—8 x 107 hPa/s?, X Ui i% H F AR 258 & w24 B TS R4, A F
WA

33 AmEmYIER

7E 8 I Ry 2018 4 9 H 5 HIMFN RG AR S VIILAL, 500 hPa & & F P e U138 A E mONAE 75 8
R AR L S E A R G, DU T XA m RO BRI . WK 6 k&, Wbl
BMRSAGT, RRBFEXEKMEFEX NILH. £ 2018 4£9 H 5 H, BE/KERIERMMIT, HEKEE
F] 97.78~117.24 mm, W SR X HLL R AR LS K E7E 58.84 mm LA E, Figh X KH 73 7E 39.38~58.84
mm (i), KSR X A6 B DRSS, H K ELE 0.44~19.91 mm Z[H],

DOI: 10.12677/0jns.2021.95065 600 H ARl =


https://doi.org/10.12677/ojns.2021.95065

Ve

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

30.

T
66—
61
56—
51 .)%ﬁklgflmégr
S DL 98 - 23.93
3,91 - 35.90
[CB5.91 - 17.86
7. 87 - 59. 82
6 5983 — 7179
104. 14 104'. 19 104'. 24 104'. 29 104'. 34 104'. 39 104'. 44
(@
7H
66—
61H
56—
Bk (mm)
51 100 40,58
510,59 — 50. 15
150, 16 — 59. 73
759, 74 - 69,31
[69. 32 — 78.88
. 78,89 — 88.16
O
104. 14 104'. 19 104'. 24 104'. 29 104'. 34 104'. 39 104'. 44
(b)
H
66—
61
56—
51 ! > " Kk (m)
) C 0,00 - 20.13
P 0. 14 - 4026
0. 27 - 60.38
[£360.39 - 80,51
[0, 52 - 100.63
46 .100. 64 — 120. 76|
104. 14 104'. 19 104'. 24 104'. 29 104'. 34 104'. 39 104'. 44

©

Figure 4. Spatial distribution of precipitation in Longquanyi District (Unit: mm). (a): June 23, 2015, (b): July 15, 2018, (c):

July 16, 2018

4. B RBFXPEKEZEDH(EBNA: mm). (@): 20156 A 23 H, (b): 201847 A 15H, (c): 201847 H 16 H
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Figure 5. 500 hPa circulation situation and time-height profile of physical quantity along 104°18'E and 30°35'N from 00 h to
23 h. (a) Circulation situation at 500 hPa at 08:00, (b): Divergence (Unit: s %), (c): Vorticity (Unit: s 3, (d): Vertical velocity
(Unit: Pa/s), (e): Vertical helicity (Unit: hPa/s?)
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Figure 6. Spatial distribution of precipitation in Longquanyi District on Septem-
ber 5, 2018 (Unit: mm)
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Figure 7. 500 hPa circulation situation and time-height profile of physical quantity along 104°18'E and 30°35'N from 00 h to
23 h. (a) Circulation situation at 500 hPa at 08:00, (b): Divergence (Unit: s %), (c): Vorticity (Unit: s 3, (d): Vertical velocity
(Unit: Pa/s), (e): Vertical helicity (Unit: hPa/s?)
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(b): BRE(EANL: s, (0): JREEEAL: s, (d): BERE(EALL: Pas), (6): EEIBHEE (B hPa/s)
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Figure 9. 500 hPa circulation situation and time-height profile of physical quantity along 104°18'E and 30°35'N from 00 h to
23 h. (a) Circulation situation at 500 hPa at 08:00, (b): Divergence (Unit: s %), (c): Vorticity (Unit: s 3, (d): Vertical velocity
(Unit: Pa/s), (e): Vertical helicity (Unit: hPa/s?)
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(b): BRE(EANL: s, (0): JREEEAL: s, (d): BERE(EALL: Pas), (6): EEIBHEE (B hPa/s)
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Figure 10. Spatial distribution of precipitation in Longquanyi District on July 30, 2018 (Unit: mm)
[ 10. 2018 £F 7 A 30 HAERBE XK E=E S (BAL: mm)

FRES5YEET R

M 1) KA, DH/RILPEESZ m R RG], PR X 2R R Gy, Bramriis. vhmss
A TAREAE N . IS P R P AP 2 s R4, e B BRI NS m Ak R4 @ EArAum
PR BTG R, B8 24 3G KA SR B . TE R R R, S21% R Gt i KA R I e AR L. Y
JUAE T v et P U A AR ), RSS2 e Ry B AR IRV Bl s, SRR AR R B Y o o s s i 0 3
BRI DAL PG AT/ NER /3 L X G R E ot . S 11(0) KA, %04 150~300 hPa [XI4E 1% H E BRI N
B X8, 7 15 i 247 150~400 hPa EE7EA s BB X 4k, HrpuOsiErE 1 x 104 s, fEH N FEfE
R A X, A DR IAFI-1 x 107 s, [RITE 13 FF~15 i 150~1000 hPa [X 1%k _EA77EARZE S
MEAREANERN RS, ZAGEMNTENE. AT ZHBFEXEN RS, (HERERS.
FEFE 11(c), 00 Bf~19 B (¥ 850 hPa L JEASAZ IETM BE ], £F 16 B 7247 (W IE S R L 5 1 x 107 s
H [ JZ 500~700 hPa 7 fiu s B 45, o aemiah/g N—4 x 10° s . 07 B A 451 200 hPa A7 7F 55 ) F i
FEIX, HOsRE -8 x 10° 578, T2 300 hPa AbfE7ERL S HO IE WA B X I, JLaRE N2 x 10° s,
MEAR FoRE, 00 B2 19 RAEMRERRAERESmEARRAERIZIN RS, ZRAAF T8
M. TEK] 11(d)H, 15 K745 200~850 hPa A7 7E B ik it b B B 7 i X3, o 2.6 Pas,
IXULHATE 15 B /247 200~850 hPa [ A7 7E s (1) b T, i At Yk 32 252 55 1) i X dsds i, <o b
FEANERZL . RILAE 15 I X)) 200~850 hPa [#5E E T RGN B TR A R KA. & 11(e), 15
I} 22 A AR ZAEAE — AN T A IEAE X35, HL58 % A 6 x 1077 hPa/s?, 1E b /2 X6 N 7R X 45k, o -5 x 1077
hPa/s?, DHIHLYE 15 B /e A5 A AEAR 248 & o 2R B R R 48, R T BN L

DOI: 10.12677/0jns.2021.95065 607 H ARl =


https://doi.org/10.12677/ojns.2021.95065

VPR %

Geopotential Height (gpm)

75°N
60°N
45°N
30°N

15°N
60°E

Divergence

150 -

200 )
250
300

pressure_level

400
500 )

700

850
1000 -+

-8e-05 -4e-05 0  4e-05 8e-05

(b)

Vertical velocity Pa s**-1

100

150

200
250
300
400
500

pressure_level

700

850
1000

0.5-04-03-02-0.1 0 0.1 0.2
(CY

105°E  120°E

Height (km)

Height (km)

Wind (ms**-1)

5880
5820
5760
5700
— 5640
— 5580
5520
5460
5400
5340
5280
135°E  150°E
Vorticity (relative) sH*-1
| P L
T>) _
E =)
] )
5, ==t
-8e-05 -4e-05 0 4e-05 8¢-05
©
H hPa s**-2
100 v L | L ] L
[ ! g o [16
| /Y/Fv N 4
1504 |/ 4 B
| J \
[ |
200 / / | ) g 12
2 250 / j // r/ [ A ) E
= Tm / A/
2! 300 | A(MN OX \/\\ <
= Vol \ \ \
2 - \ | -8 .5
P W W\
o N ’q ﬁ\‘ / A |
500— , | |
| \\% M* 4
700—
\
850 —,/\ \ - (‘\ e
1000

-4e-07-2e-07 0 2e-07 4e-07 6e-07
(©

Figure 11. 500 hPa circulation situation and time-height profile of physical quantity along 104°18'E and 30°35'N from 00 h
to 23 h. (a) Circulation situation at 500 hPa at 08:00, (b): Divergence (Unit: s %), (c): Vorticity (Unit: s°%), (d): Vertical ve-

locity (Unit: Pa/s), (e): Vertical helicity (Unit: hPa/s?)
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