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Abstract

In order to provide accurate and high-quality weather forecast services for the prevention and con-
trol of blueberry blooming gray mold in Qiandongnan, we used NCEP 1° x 1° to reanalyze the data,
starting from the circulation situation, the influence system, and the characteristics of water vapor,
heat and power. Comprehensively analyze the causes of the continuous rainy, low-temperature, and
high-humidity weather in the blueberry blooming stage of Qiandongnan in April of 2014, 2016 and
2019. It is concluded that the favorable circulation situation that guides weak cold air to the south
has been maintained for a long time in the middle and high latitudes, and the strong westward and
westward subthermal high of the northwest Pacific in the middle and low latitudes and the 700 hPa
southwesterly jet are maintained for a long time, providing large-scale weather for continuous rainy
weather. Background and continuous and stable water vapor and thermal conditions; the plateau
and the Bay of Bengal move eastward with many fluctuations, the 850 hPa shear line is maintained
for a long time, and the weak cold air on the ground is constantly supplemented or infiltrated
southward, so that the western or central static front is maintained and active for a long time.
Continuous rainy weather provides continuous dynamic uplifting conditions. In April of 2014,
2016 and 2019, the number of precipitation days and continuous precipitation days of blueberry
blooming in Qiandongnan was abnormally high, the temperature was low, and the relative humid-
ity continued to be high, which caused Botrytis cinerea, the main reason for severe occurrence and
epidemic. During the continuous rainfall period, the water vapor and power convergence are
mainly concentrated below 850 hPa. At 850 hPa, the western and central-southern areas of Guiz-
hou maintain a clear 6, energy front.
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FRIT IR VE NS AR B bR S P2 2 —, M 2000 4F 5] R a3 & J B BLE KAE o Fidd, 2
BT 20 ao HHT & ISR FIAE IR A R IR B . BARBRESRUD, SECS KRB FEN KA K EHBEM™E,
FEHEFLSE( 1] AAEA 21 AE NN, KEW LB RIS EEEE MR EL —, REREEREER
REFFAEIAIZN R, Hfa i, 0 R S SR R R R . B8 22 A S U A R DGR TSR 1) 1 AR
B, 2012 2 2020 FERE R BB A= ISk, 2014 55, 2016 FEH1 2019 4F 4 F 7223E ] RIS
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e R W T DL R T R A AT B R BOR[1]-[6] VLSRR S (7155 T I %, TG B3 A 5
W BF 9 B R AT X WA AR A 2R (8] AL ML [9) S AEHUR B HARE A M [10]. M= [11]s SFRAR K FEM
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L BT E AT 12158 , XA AR R R R T 2 B0 S A A B0 K T AR e A R e RN RAT 77 1
HIBIE AL o Dyt s B4 2K P WA 2 A6 U0 A 3593 B P88 4 A A T BT R MG, R d R U ML, A SRR
SAHEME I RFNT, FERFRSEEPIT RIS BTy s iR 2 W, TSR MR R K
FEIA P BE R AR A (R A IR SRR IR s, DS TG IKE 0 1R A R PSR R A it DLE
TG I RS 2R e A SR R B AR R R 55

2. AREFZE
2.1. RRKIR

ARSC AES AR e PR T AR X A PRV B B BB (RIAR LB, T ) e B R AR R, )
A& BXATRH(ARAZ, RN 3 AIEMAENBE AR5, BHEKRE, R ARSI FER A
LA ARG BRI G(CIMISS)IREL, JEXT 3 MM R EHEHEAT ) — MR IR AN TR AL B, A
FINCEP 1° x 175 ot Rz il s ML, IF 5 Rk, OTsh 7K & .

2.2. A&

MR R SR B, B BG4S R A AR A 0 B P e A A i R B Bk K B ) (A 3
RHIE SO RGN RLF KR I T0. B )55 B R R

3. BEHIRBREELEFRESFR/RLRIFHR

2014 . 2016 H1 2019 4 4 H B 7R pg g 2 i 2 A6 IS 13 10 a SRede 22 AR 22 3% B 9 AR s
BRI, B B RPFAIAZ IR 2 561 (5K H 808 2 22 d 31 26 d, 2014 5K HEA ] 24 d ) 26 d,
NIE 10 a | ZES, 2016 4. 2019 SR HREKESLFF/KHE 2014 4. 2016 455 14 d, BT 102
FAR 2 ARBRKESLFKHE 2014 FKIE 11d, L 10a FHEE, 2016 £ 9d k2. 3 AT
BIREK B E BRI K B AR AR B K H 300y Al sk 24 ds 20.7ds 16.3d, 5L 10 a FHSFREM L,
SrimZ 7.1d 5.1d. 5.8d; “FHRKELFKAE. BRPFRKEAKBESNER] 12.9d F17.9d,
53K 10 a FHFEEME, 252 3.8d (G5 1). HEMFHSE. FRRESE. FRRESES 5N
17.2°C.22.1°C 14.4°C, e KIES KR S0E P38 < PRSI 27N 16.9°C L 21.1°C,
14.6°C, 5ik 10 a FIAFIEAL, BPRKSERMmE 0.3°CH 0.4°CHh, PSR- 5 S oy
BIRIE 0.4°C 1.3°CHI 0.6°Cy 1.5°C (3 2)o ~T-I50HH XA B I K 322 65 B4 7K A T 1 250 K 5o P8 3100 31
88.5%M1 90.8%, it 10 a FIHIFIIMEML, 25K 7.2%F1 5.6% (% 2). T MK HEFREEE K H
Bz, SURIEE, ZRERSmA, BUE 2014 4. 2016 412019 4F 4 25 45 g 205 25 A A K
BRI RIS RE, B R ILF] 60%~100%, Horr 2014 8050 7L 80% LA b, HEFMEAIE
Y, KRR AT RE, 2016 FRBUHFIE 70%Lh L, KAERRELIKT 2014 45, 2019 X
B, BOREIEE 60%Lh L, KA N M ER 3). KEMRRTEEEAERRAT, B AR YENEE
FERA TR, MR T g, 2014 SEERRGEIE 70%.

Table 1. Average precipitation days in April of blueberry base in the year of severe gray mold occurrence (unit: d)

F1. REREELEFEESEM 4 AFHMEKBHERT: 9
R WIECFE) AR CPEmKGES: RIKESRE AR THRRKES: ARRKES

KEE  BEKHE FBKHE [/ QEE s K H % Rk H % Rk H %
i B R A 24 20.7 163 12.9 14 7.9 11
I 10 451 16.9 15.6 10.5 9.1 - 4.1
PRSP 7.1 5.1 5.8 3.8 - 3.8
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Table 2. Average temperature and average relative humidity in April of blueberry planting area in the year of severe gray
mold occurrence

=2 REREERKEFHESEN 4 BEHSIEMEHEINERE

4 AoEEE KA 4
B = yH LA /= E SERE B = yH SN == JEL

FRCC AR BRIRRIE xR R CC AR RICRIR MR
m(C) () () %) e S e () %)
4 17.2 22.1 14.4 88.5 16.9 21.1 14.6 90.8
T 10 a FHy 17.6 234 14.1 81.3 17.5 22.6 14.2 85.2
i -0.4 -1.3 0.3 7.2 -0.6 -1.5 0.4 5.6

Table 3. Average disease susceptibility of blueberry in planting base from 2011 to 2020
3 3.2011 F£E 2020 FHEEMESIEFHRFIFR

Ay S8 BRIR 2R (%) Ay T35 R 5 (%)
2011 4 0 2016 4 70~90
2012 4E 0 2017 £ 5~10
2013 4 <5 2018 4 <5
2014 4 80~100 2019 4E 60~80
2015 4E 5~10 2020 £ 20~30

4. BETHRBREEXEFXSHE S
4.1. KREXSSES=HHE

J3HT 2014 4E. 2016 4EA1 2019 4E 4 A 500 hPa 3% H 3 B (KNS AT 40, B4 41 05 A A K B0 B S K
AR P s A R A N — R . ZAE . — 8. i A A BRI A B, DL
R0 2 350 28] 2 XN T 5 (IR ()R B IS AR 88 B TR 51 235978 S0 1 s R4 P X 7 LK -P Pl A
i (LA AR A ) e PG ok, 588 dgpm ZRELE R ARG, ALRAELINBIE . g B db bl &
PV AL R B A F I X EE By, T NP A R SR AERE, BN Ak TR v v AR AR DL R e SR T
AR, ONFRE KR AR L T AR BRI St m R B RIRCY B 2 S AR R B R SR 4 R BN [F]
BEHA BN REM S M 5 bt T e L R S T 5 N P B 3 b B (X 4250, Jb 7 3894 2 SR WA T B
FHr PR TR YRR, BN R AR T RSBl F125 4. 24 500 hPa A5 B 5 1) vy iR A al R S
B G ISR AR, SN AL R S R ], M b R B R IS B, BT R4 R

4.2. BEHHRKEESEMK XS IEBTIREBIFERFENRS
4.2.1.2014 4£ 4 B 17 B E 30 B&&MEk X512

500 hPa (/& 1(2)) P35 E, WilrhEd B X EE G RIRR oA T, MEMX 2 AL,
5 FHE AT S R PEA X I 588 dgpm B LR 2R 40 A0, Jb FAE Foinh s A6 3 3 v g 2
SAbE R R, SR BIEINRE SR T E 2 s A 700 hPa (& 1(d))HHRg 2 B AL RIE RS
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X VG RV i, AR AL B P AL BB B R SR 12 mesT PR RIS RO, B
PRITS PHEEAL T SR A AR & X 850 hPa (14 1(2)) BN R AR RGeS A 5, DIARZAE ST g
PRI ZERE s (1] 1) BEAE DM P X AR R0, DU 1A 2R BN I 4 vt T R A A T A 5574 25
SANTER M SN, (IR K R 4E R TIEER, ISR 2014 £ 4 A 17 HE 30 H ISR AR KES:
B KIS Ik 14 d, A RRKIESEREK HB0L 11 d, KB R A R EARAT IR BE T HRIREH. 5
A1 Hm A SO &I INsR AR A%, SN EEVEAL R, MmO A v s v 2R 08 T T 4286 S H v AR
Mo, EREEEEL R, RRERRIR R L REA R

80°N

70°N TR

50°N

60"N TR

A ey
40°N

30°N

20°N

" 60'E  80E  100E

@

120E  140°E = 160°E

20"“'53&%
AT T g J‘i ]

N
AN
40°E 60°E 80°E 100°E 120°E 140°E 160°E
(©)
32°N

30N |

28°N A

26°N 1

24°N

7O
0.5

22°N
100°E

102’E  104'E  106°E

(e)

108E  110°E  112°E

80'N
70N TN
60°N ft I3
50N |
g
40°N
30°N

20°NA

" 80'E | 100°E  120'E = 140°E  160°E

28°N

Y@

26'N /—%
24°N )

22°N 7
100°E 102°E

32°N

104E  106°E  108°E  110°E  112°E

(d)

30°N A

28°N

26°N 4

24°N A

22°'N

100'E  102°E

104'E  106'E  108'E  110°E 112

®

DOI: 10.12677/ccrl.2021.105065

556

SRR TR AR


https://doi.org/10.12677/ccrl.2021.105065

HE &

32°N

32°N / \? N \ u //
Qe (= NTo i ¢
NS /s 7\ e SO NN () o5 7
1.5 o
\ /) 05
28°'N /)J ol.f/ - 28°N - 0(% . 7
f‘ . o
15 1 \}@ ;_10»'5_"_1:};/ \~
26N -1y 26Nt 7] ~y S 2
S\
24'N 4 J ' 2N/ /0 @
L ¥ . \
[~ A
22'N aNl/// /. L [~ 0 22'N PN , . .
100E  102E  104E 106E 108°E 110E  112°E 100E  102E  104°E  106E 108'E 110°E  112E
(2) (h)

60°N e

= REZF flddd s
:»X S22
A
62

50°N s,
1 L2 e
»; ({
=G
40°N42 - 1‘.‘&\;%: - . |
Q@K 10125_F N
AV N <SS o
RGO 5
DA ST
ORI 2033Hg
\\\\\'\'\\/l
o SN N
22N . \ v , " = ‘\J‘/‘. T ¢ > .
100°E  102’E  104'E  106°E 108'E 110°E  112°E 80°E  90°E  100°E  110°E  120°E  130°E  140°E
Q] )
60°N 60°N S Y TR
4 W AN, Ll\
9y 020 TN / <N/
‘\‘\‘\/,/:ﬁ; ‘? IS ¥ !
50°N 1 R N W ezlﬂé’} Jae Ii’
52 [ ta
%@ K2 2ENQrA K 1
bYe! L2224
| RIS i N s 0
40°N+ 40°N- ((f‘ Hh 77 (i PRy
AN b LIS A Sk
LN 1018
30°N4 30°N- : \ e
NS 910 ~
K 1075 o I T
N e \ 1073 3OS\
' T At ISR e
80°E  90°E  100°E 10°E  120°E  130°E  140°E 80°'E  90°'E  100°E 110°E  120°E  130°E  140°E
k) )

Figure 1. 500 hpa ((a), (b), (c)) situation field, 700 hpa ((d), (e), (f)) and 850 hpa ((g), (h), (i)) average wind field and aver-
age water vapor flux divergence distribution and ground ((j), (k), (1)) average situation field during the longest continuous
precipitation in April 2014, 2016 and 2019. Note: Xuanwei: 107.64°E, 26.39°N; Wukaping: 107.73°E, 26.43°N; Xingren:
107.80°E, 26.32°N

1.2014 ££.2016 ££.2019 £ 4 AR KZELE[EKHEAE] 500 hpa ((a), (b), (¢))FEEE3. 700 hpa ((d), (e), (f))FA 850 hpa ((g),
(h), ) FHARZEFEHACRBEHE P HRMEG), k), O)FHIFEG. EF: EF: 107.64°E. 26.39°N; SRIF:
107.73°Ev 26.43°N, 3{=: 107.80°E. 26.32°N

4.2.2.2016 5 4 B 20 HZE 30 BEEREKXS IS
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50°~60°N 80°E LAZRILIX yRitt, HEJRAMT > 28/ MBI SRS B bt KRB i sh 554 =S m s
fIRER FZ M X Iy 588 dgpm SFELZE PR, AL FAE FoN BV AL B vh g 2 13 AL B s AL 2 80,
o JE B L AL X SR B2 B R F8: 700 hPa (14 1(e))HH B~ 5 BIVEUE By b Xy 75 B B 8 AU
P, rhmg ke R ALV TR A X AR — SRR 12 mesT! DA T R R, AT A M
Aoy, SONGLT SURAMIAR A X 850 hPa (1 1(h) S A A — AL A U122k, BRI, FREEfrT
DALk w10 i i XU A 15 DX s St (P& 1)) i L BB S H P AR M X R 4880, AR BN IR 7% g L R A
WA 5500 2 AN SRR S, (R RF IR B R4 55, &R 2016 £F 4 [ 20 H 2 30 H A LI R IS %
AKIFTACIE 11 d, AR EKIES K A 80L 9 d, ARERIR AR EARAT RO TAFIREH . Hm
JF LA IR A B R S AR AR, SRS A T PR AL R, AN R RIS R, b
Bl THH, FEEPN RS R,

4.2.3.2019 5 4 B 12 B ZE 25 AEEMEKXS TR

500 hPa (& 1(c))* P43 b, Wil &4 B X DA — R 3808 3, ELZR SEAT AT DU 7R 0 2 8]
X AmEA, AN, 3 E R X R 58 i v b ssm], AWra A e ks
JEE b X R S s SR P, 588 dgpm SE(HLZRE 2R/ A, AL FHAE Finhn v 6B 2 v pa 2 1 o b 2 pg g AL
B3N, E B R SRR, WA SN A R AR R 5T 700 hPa (I(f) HFE A B B
FEES L X N PE R IR IR i f, PR SRR P4 — SORGE 12 mesT' LR PR S 2R, SN
TRRAMER G X 850 hPa (] 1) AR KA, JBRIL. FRIEALT 52 M Hh R s e P it 26 45K X 35
MO T 1) B E B AE B R b DX e R R B, o R 30 NI A4 w3 JEC S0 AN W 9574 25 SR Fe S il £
M, F BRI 4ERE, 82019 4F 4 B 12~25 H GRS KB 2L BRI (R KX 14 do 4 R PE 4
R R JEIER, HlEe geukasdbdn, BRI, PHEMBER VSR, AREN, SEEF, @ T,
J2 2019 FFIEREAL I BV R B KO SR B K H Bl /b« IR BER AR R I 2 B R o Y by A o B i A
KB, = SMNEONREE AT, BTN i AR M AR R, P B e
Rl K R FR 4

4.3. BKTEEREKHAE K RHFE

tH 700 hPa #1850 hPa X375 /K8 B HURE 73 A B 1(d)~()TEAE H, 2014 424 F 17~30 H. 2016
4 H 20~30 HAN2019 4F 4 H 12~25 HEKIELLFF/KIE], 700 hPa PR SRR H & MPHE, £, 1
B B AL ] S NS /KIR: 850 hPa B A Fg P 5k, | a5 vt AR, R BHZKIVARIE T i
TEANIEHNE . MOKIBEEE 240K, 700 hPa 7KV S HE IE(E SR ECH O AL T St R PG HLIX, AR5
Hb DX A S5 BB S R A s 850 hPa Bt Kb X Sy /K VA0l & B R & X, SR/KIREE A o A T 50N PE i X,
FHCMER T8 (x107%g-(cm™ hPa-s) ', # 4N R BB X KR8 A XA WSS, N—4~2 (x10 %g-(cm*hPas) '
H 2014 FERRIT. FHERLT 700 hPa 0~1 (x10 °g-(cm*hPa-s) " §5/KIEEBLX (& 1(d))F 850 hPa —4~—2
(<10 g-(cm”hPa-s) " &5 fH £k #2 H X N (] 1(g)); 2016 4FERRIT . JF % 4 Bl A2 F 700 hPa —1~0
(x10"*g:(cm”hPas) ' (1] 1(e))Fl 850 hPa —4~—2 (<10 °g-(cm™hPa-s) ' (/] 1(h)FMELSEHIX N, W2 HHXE
J5:2019 FERRITSFFEAL T 700 hPa 0 (<10 *g-(cm®-hPa-s) " ZE{E £R (14 1(£))H1 850 hPa —2 (x10 *g-(cm?-hPa-s) "
(B 1) FEL T oI, fEscESREAKIIE, KIAES EEEFRERE 850 hPa, H/KRIBEERUEK
B I 4ERE N ESE A, NRFE KR SR T 70 2 IZKVR %A

4.4. ESPEKEABIFARSFFHE
i 850 hPa fEAH AR 6, P33 7 A E(15 2(a)~(c) AT LA i, 2014 4 4 [ 17~30 H. 2016 4 4 A
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Figure 2. 850 hPa during the longest continuous precipitation in April 2014 (a), 2016 (b) and 2019 (c) 0,, distribution chart
of annual maximum precipitation (SE) and annual maximum precipitation (SE) and annual maximum precipitation (d) in
2019. Note: Xuanwei: 107.64°E, 26.39°N; Wukaping: 107.73°E, 26.43°N; Xingren: 107.80°E, 26.32°N

2. 2014 F(a). 2016 F(b). 2019 F(cy4 AmICELLIEKHAE 850 hPa 6, 5375 E #2014 F(d). 2016 F(e). 2019
() 4 BRKEEMI/KEAE 850 hPa BUE S El. E: EE: 107.64°E, 26.39°N; S 107.73°E. 26.43°N, %
=: 107.80°E\ 26.32°N
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WX 0, S B, BEVT. JEIEM TREREE ), BRI THAR SR A, M 6, A AET
DI, 2014 4E(E 2(a))F1 2016 45 2(b)BiAEE XA T2 7. SR, RS A L
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RSN, ST b 3o L RS, BRYT. 900 T 5 B R B TR X I, 11 R LR34,
RRIT 00 TR 1 RS AT

4.5. mKTEEREKEAE R FI%FE

i 2014 4 4 A 17~30 H. 2016 4 4 A 20~30 HF12019 4F 4 A 12~25 H &2 &2 FYEUE 5 045 0]
A, R R IE L KR, 700 hPa DL E 5t N R X ML IE(EFRHLX, 700 hPa DL RN L
FE R A X (EN), 5a5EE X R ARIEVE R [ 207 T 850 hPa, 2014 SEF1 2016 FAESTM PG ZbEBHL
X733 BN AR A O (B 2(d), B 2(e)), 2019 FE5REE A RO AL T B M H Al P X (1] 2(6) . Hidr 2014
T 4 HEBCKIESL AR, BARmA T O EIKT—5 7 S48 A O R EF AN 5 ETHEEIX, BRIt
FEALTF—3~—1 s SR L H X A (K 2(d)); 2016 FE AR AL T OMENK T—5 s SRAE A ORI, R
T FREAT 42 s SHEERIX WA 2(e), SEAAHXTEE; 2019 SEES KA T O EK T—-18 57
SRAR A O RM, BRI, JREEAT—6~-3 s S HLAR I X (18 2(0), FREEHE. AL, {536 % K550 B
FER AR ARSI K AIR], BRYL. PHEES AL T5RER A O AR T R SRR S, NRREERF KRS
PO T RSB kR A

5. BRI EAERARMXSTERERR

PRTE TR AR 4 R AU RIBRIALTY 5 DU SRR AU R U3 B 007, 73RBS
B AL L I T PRI R S IR 200, 1) NP b B M K A ) S 2 A SR S B T
FUTRUTGH : 2) rhofih M X 6 5 A 0 P 1 2 B R R T L 7 i S MR S, R WA /)
W5 RS BUR I P R SR SO & AR, IR, AT R R (SR RTE, S AL T8
125 R 38 7 i AR AR S X 5 3) MR U B S s 4) T L £ % 2 [ B
TEAHLIX 280, L7 R A A AN TR T (B KR R R T 15 8R: 5) 240 B E A v
U MRS, SO T AL AL R A 9 ARl P R A L O R B S R R
B ) R A R

6. S RiTie

1) #4578 W5 BE A6 A B B P R AR AR N b s A P R X ORI T SO — . 2. i
25 17 7R S B 9 e 2 AR EL 0 40, DL R T8 R 50 ) 2 b XS W R () A B/ Ml R B T 5 384 R
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