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Abstract

According to the monitoring, there were persistent rainstorms on 6-7, 9-10, 12-14, 16-19 and
23-24 June of 2019 in Western Guizhou, which had a serious impact on rice, maize, potatoes, veg-
etables and cash crops such as orchards and tea gardens. Based on the precipitation data of 228
dense regional automatic stations in Western Guizhou Province, five continuous cumulative pre-
cipitation events in early summer of 2019 were counted, and the causes of persistent rainstorm
were analyzed in combination with the weather situation field and water vapor field. The results
show that there are low troughs on the 500 hPa plateau, the western Pacific subtropical high is lo-
cated in the south of Guangdong and Guangxi, the 700 hPa plateau has low eddy shear, and the 700
hPa plateau has abundant water vapor in central Yunnan and Western Guizhou, and its water va-
por flux is more than 0.9 x 10-3 g-S-1-hPa-1.cm-1. Five sustained rainstorms resulted in 22.3 thou-
sand tons of grain loss, 3.5 thousand tons of vegetable loss, 3.1 thousand tons of fruit loss and
107.1897 million yuan of direct economic loss in agriculture in Western Guizhou.
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H E

RN, S TEEE20194E6 H6H~7H. 9H~10H. 12H~14H. 16H~19H. 23H~24 0 1IN Fpstit
BRRR, MARE. XK. GRE. BXEREVEREE. FESEFEYERE KK MNP
228NN X 3R B B K BRE Giit20195E 0B 5IRRESE 1 BRI K E, FE & RAFEAGR KRG,
STREERNERNER. SRR SKFEERNRARIRE, 500 hPaF /R LA KEFE, FER
SEREBIREEREEAM TR, THEUERX; 700 hPai B EEIRTIZELE; 700 hPazs g HEE - 5
MPAABAKEIBR L, HKSEEI#30.9 x 10-3 g-S-1.hPa-l.cm1. SKIFLEMERTH RS I BIERTM
T X AR AR 2.2375t, HEHKR0.3575t, KEBIK0.3145t; RIVEHELHFHIK10,718.97F5 .
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1. 5|15

SNPGRS B i L X, RAVAURE S, AR REPE, MREL. TEARRKEAEHE
FELBFRL KR BWE XK . RN T OKREE[L], RRREIE LGk & B R EH 1)
70% VA E[2]. TRz 52 m EASHR N AT A R AR R AL, M A SE (3]0 M T 2009 “ERKZ=E 2010
FEFAIK. & FER, EPEAN. BUOKI/NE, K. B5RE. BEEEMNEREE. it
AFAE[A]0 M7 1 2013 4 [ el T 0 L BRI R0, 15 51 2013 45 B /K B /0 AR A2 21 FH B bk A=
KR E TR WEAESEE]T 1 5L BRI I Il 5 R A i 5, 531 H K&
< 1.0 mm ARG R RSEHIZ R, HFFE/KE > 30.0 mm %00 B SR S 25 5 i AU 15 . 17 5% M 176 350
4~9 FORIKAE. SHeH . TR AR, F38. BRRULEBRERE . S RS RIERIAE K
T, BRI AKN BRE FOK. KRR ORI BhE. MRS, A REEEIN fE IR
K, HHEMREE[6]E Git 2014 4 6 A 2 IREFE R U FE 2 A 5 M U R R S YRS 2 BURITES AR
P M EET BB 2 DRI 355 ¢ 3508 RO AR R - 25 SR B A [T 108 /) MT 2016 4747 5 M 74 e Ao Aok 41X
ANV, RIFEK M Z , HHOK A, R, RN IS S B R I
AT ITAE - ARSR IR DL I 4B 7 o A SCHl I X 2019 I (6 H) 5 IRFFEEME BRI R
FEXHVEMIRI R EEAT 7387, DB M PR AR A = R R 5 4R (1 S 5 1 dle

2. FERMXSHR

S PERE 2019 4F 6 A 5 H 20:00~7 H 20:00 (6 H~7 H, fai#kid#2 1, F[F). 8 H 20:00~10 H 20:00 (9
H~10 H, faifxidfe 11, FE). 11 H 20:00~14 H 20:00 (12 H~14 H, R 1, FIE). 15 H 20:00~19
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H 20:00 (16 H~19 H, fai#xiEHE IV, T). 22 H 20:00~24 H 20:00 (23 H~24 H, fRifxidfE Vv, FH)
HIFE RN RS

W, giit, JFE | BREKERZE 25~60 mm Z[A], KA E A A, Bk B e i
DAAEHEIX, DAASEORRXOHT £ 84.7 mm ik, FEEfHbIX RH 4 £ BEKEA L 10 mm (& 1(a)): iEF2 11
SRR E K ZAE 50~150 mm Z[8], BE/KZE A0 ATHE38 50, DLARM TR SR 4H 176.4 mm Dy K (& 1(b)): i
TR SR AR K B R 2 7E 30~130 mm 2 IH], B 7K 2% 8] 73 AT 38 20, LA A S8 181.6 mm s K (14 1(c)):
SRR IV BRFEKE R ZAE 50~160 mm Z 8], KA, FBokFEERAERHLACHX, DI
FREIX I 41 195.5 mm 9K, B RS54 £ 817K EA 2 30 mm (14 1(d)); i 2 Vv BEARBF /K & K 2 7 30~100
mm i), B R AAE S, B B R AR X, DLAEM TR EL 166.8 mm sk, AR
BGFACEIL LR K EA L 20 mm (4] 1(e))-
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Figure 1. Distribution of precipitation in townships of Western Guizhou on early summer of 2019 (unit: mm, (a) is from
20:00 5" to 20:00 7", (b) is from 20:00 8" to 20:00 10™, (c) is from 20:00 11" to 20:00 14™, (d) is from 20:00 15" to 20:00
19" (e) is from 20:00 22" to 20:00 24™ June)

1. SRNFEEB 2019 FHE S L HEMEKENH(ERA: mm, (a) A6 A5 H 20:00~7 H 20:00, (b) # 8 H 20:00~10
H 20:00, (c) 11 H 20:00~14 H 20:00, (d) 3 15 H 20:00~19 H 20:00, (e) 3 22 H 20:00~24 H 20:00)

3. RERGH
3.1. 500 hPa s #35

FESCMPEEE 2019 4E 6 F 1) 5 UHFEL RN R FE R, SR AN =R LG R, TUACF R
POl E(FARE S, FRDFEARM TR LA X . ANEZ AR | (] 2(2)Fd 2 1V (E 2(d))

DOI: 10.12677/ccrl.2019.86077 712 AAEARAIIT 7T


https://doi.org/10.12677/ccrl.2019.86077

HERER T

{7 500 hPa b= /IMESAL T 5 R ARG, AL E AL, we o EE B BE R R LA A% 1 (& 2(b))
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PEERHLDC; AR V(14 2(e))f¥) 500 hPa b2 EIl & 2 T W3S - S PR - DU )1 R 30 - PEOBUAR AR, il
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Figure 2. Distribution characteristics of 500 hPa situation field of five continuous rainstorms in June 2019 (height field unit:
dagpm, (a) is 20:00 5™, (b) is 20:00 8", (c) is 20:00 11", (d) is 20:00 15", (e) is 20:00 22™)

2.2019 £ 6 B 5 X #FLEEHEM 500 hPa FEE IS HHEHE(SEHLAL: dagpm, (@) J35 H 20:00, (b) 8 H 20:00,
(c) 911 H 20:00, (d) 4 15 H 20:00, (e) 3 22 H 20:00)

ER IR IIHTRTRN, we BR /N A B B G P RN T XA B RO AR

3.2. 700 hPa 43833

TESTIN VG 2019 4F 6 A1) 5 IRFFEE M KRS FEF, BWARART &R EIKIRIAELAE. AFRZ
b FE 1 (14 3(2)) A AL IV (] 3(d)) A 700 hPa PU I P &R a2 B PE AL A IR 1A 28, AR R85 Bt M I 3
LB AL, #EE R N EE s A X, 3R 1 (3] 3(b) A AE 11 (] 3(c)) ¥ 700 hPa DY JITFG#E - =
M ARESA VIR LR A7 AE, ELUIZRH - HER - SN PG IR G VAR A (e, WM o5 1 5o M G S dh X
IR V (K 3(e))) 700 hPa PU )1 R - BN A B A VIR R AFAE, VIR BImFE, HURW EEHIEF
AR HLX

ZE LR AR, VAR B B G R R VA XA B I R R

3.3. 700 hPa 7k i53%
FESTIN PGB 2019 45 6 H ) 5 KRR R R UL FE T, BRI AL AT 2= f vh 8 - St/ PG A AP L 78 ih
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HokVRm RS 0.9 x 102 g-s “hPa em s AR Z AL REIERE | (& 4(a)) Rt FE IV (& 4(d))f 700 hPa =
B BUK B R L 1.3 x 103 gs HhPaem ™ LAE, FEE KA EMmAL, $E W EE B E L
X, R 0 (E 40)AERE 1 4(c)R 700 hPa Z B 25 - M PE KB B s 1.3 x 107
g-s “hPatem ™t BB, FEE MIKIEL G T SN P, MO B ST AR CE SN PE LXK s SRR V(1 4(e))
f) 700 hPa 2= 75 B8 — Bt P RS /K VB B ik 1.5 x 10°° g-s “hPa tem ™ BL b, JUH I =8 BB R Bk
FOBERIA 1.7 x10° gs “hPahem ™, FE MK E i, RN EEHIER X .
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Figure 3. Distribution characteristics of 700 hPa situation field of five continuous rainstorms in June 2019 (height field unit:
dagpm, (a) is 20:00 5", (b) is 20:00 8™, (c) is 20:00 11", (d) is 20:00 15", (e) is 20:00 22"

3.2019 £ 6 B 5 XIFLEHRM 700 hPa BN FRFHE(S EIHEAL: dagpm, (2) 5 H 20:00, (b) 38 H 20:00,
(c) 7311 H 20:00, (d) 15 H 20:00, (e) A 22 H 20:00)
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Figure 4. Distribution characteristics of 700 hPa water vapor field of five continuous rainstorms in June 2019 (unit:
x10~3g-cm -hPa™*-s™%, vector arrow representing wind direction; (a) is 20:00 5™, (b) is 20:00 8", (c) is 20:00 11%, (d) is
20:00 15", (e) is 20:00 22™)

4. 2019 4F 6 A 5 XIFLERM 700 hPa ACIA D MEHE(RLL: x10°g-cm -hPa ' s, KREBELIRERE; (@) A5
H 20:00, (b) %8 H 20:00, (c) Jv 11 H 20:00, (d) & 15 H 20:00, (e) J322 H 20:00)

gE BRI, AKVRIEE RN A B 5 N P IR I VR X A B R N R
4, JHREZ W

=PI 6 A 6 H~7 H. 9 H~10 H. 12 H~14 H. 16 H~19 H. 23 H~24 HHIL T 5 WIFLerk: 7
WEE R E RS, MEEMEMAEKKE, THEHSEENEERERRR, SHRDR 0w R AE Kt
TOLE 5). 6 AR5 IRFFEEEFN R AR, FEA BRI —IRER KRS R G, 86 1 d 6
HIL— IR BN RS FE, 458K 1Al 4, 5 IREFSMEZ N R ETE 185~600 mm 2 [1], i KRF/K & BEUE
805 mm, AR . FREERTIR, ViR KISIE B b IR RS K E AT . HEE, SCAERIKIIN, BE
KEMEZ, HiRitsk®E, FEUKR. Tk, DRZE. FSe. 408Nk, 2L, BESEY2 K.

Figure 5. Monitoring of potato late blight in Shuicheng Miluo 10 June (a) and Shuicheng Douging 14 June (b) of 2019 in
Western Guizhou
5. SMTEER 2019 £ 6 A 10 H/KIHKE (2) #n 14 KRS (D) DESEERH M

oSBT R AT G M, 2019 SEFR IR R EME i T 5 H AR R, ULi B2 EhERES:80T 16
U, 215 A FHSREFAEIAE: 6 F 10 B WIE) T8% ZIE2em R A FEEEA 2 %, KAETHF 2000.0 hm?,
PR TR K 2.5%; £ 7 A 10 HUYEI, S48 E 0o & AR R w2 3 9, RAETHFUAE] 31,286.7 hn?,
G R THIARK 39.3% (WL 1)e #EANEKTT AR RAAE L, 5 KE N FBURELET 9 1 B TG
RAE 25 8566.67 hm?, Hirr: /KF% 493.33 hm?, >k 2566.67 hm?, D442 2553.33 hm?. #i3i 426.67 hm?.
4R 2493.33 hm?; Jik 3246.67 hm?, Hrf: /K7§ 186.67 hm?. K 1100.0 hm?, D442 853.33 hm?. 3¢
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273.33 hm?, 244 833.33 hm?; 44l 666.67 hm?, HiHh: /KA% 13.33 hm?, 2K 186.67 hm?, 44 % 86.67 hm’.
B3 20.0 hm*, Z4fR 360.0 hm?; Z0CRiEdk. RIS, %525 51w 52 % 7306.67 hm?, /&K 4520.0 hm?, 4l
600.0 hm?; Z5FE 327k 373.33 hm?. J9k 46.67 hm?, 5 IR E:FN S E AT o F238 i B M PE BB R A 412k 2.23 15
t, BRI 0.35 it AKEFK 031 Jits AR EESFFHKIE 10,718.97 Jit.

Table 1. Occurrence of late blight of potatoes sown in spring of 2019 in Western Guizhou

1 MNTER 2019 FEBEIRERERLERER

AT H) FREE(2) KA AR (hm?) RAZE (%) A R T (%) R B 5 (%)
6.10 2 2000.0 25 5 45
6.20 3 17,653.3 222 8 47
6.30 3 27,580.0 346 8 47
7.10 3 31,286.7 393 21 65
5. NG

ok bR, RBILLT 4k

1) SU/NPEER 2019 4F 6 J1 5 IRFFERMEFR M BULE K HRUEHUKRE. oKk, BRE., 3. R,
CLOEMERE . R, A SEMIRECE, REWHIK 223 i t, BEEHK 0.35 fit, AKEHIK 0.31 i ts
b HEZ B % 10,718.97 JiTG.

2) 2019 4 6 H 5 IRFFEEMEFR N RS, il S 5 S5 P 3 1 X AL T~ 30085 F A 1 5 44 S W 2 K
A KRAT, #uET7 H 10 H, BREMEKAETEEEE] 3 4, KA GRS AR 39.3%, KA—
B ISR 21%. B e % FE ik 65%.

3) 2019 4F 6 H 5 IKFFEMER N RSN 500 hPa =5 LA AR, BIEIEAN TR, T iblE
HiIX, 700 hPa & JE A (KR VIAELZAE, 700 hPa =Fg FF3 - SR NPERE KR Fe R, HoKiRIBE#ET 0.9 x
107%g-s BhPat.em ™t . L IREMIRASRGE R E DL E KRB, 2SN P s R R
SRAN FBFE A

E&WH
AR G EDUHE (52020-2015-01-02), A E R AHT R B /) T#(2017ZLGC004).
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