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Occurrence characteristics and causes of meadow
moth Loxostege sticticalis outbreaksin Chinain 2021

ZHANG Yi-Yang"™ LIU Je' ZHAO Su-Mei® YIN Xiang-Jie* ZHANG Yun-Hui*
BIAN Yue' ZENG Juan® JANG Yu-Ying""™~
(1. National Agro-technical Extension and Service Centre, Beijing 100125, China; 2. Agriculture and Animal Husbandry Technology
Promotion Center of Inner Mongolia, Hohhot 010010, China; 3. Plant Protection and Quarantine General Station of Shanxi Province,

Taiyuan 030001, China; 4. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100093, China)

Abstract [Objectives] The meadow moth Loxostege sticticalis is an important migratory pest in northern China, which
poses a serious threat to the production safety in the agricultural and pastoral intercropping areas in north, northeast and
northwest China. Clarifying the characteristics and causes of the annual occurrence of the L.sticticalis can provide an
important theoretical basis for early monitoring, prevention and control in the future. [Methods] In north, northwest and
northeast China, first appearance date, occurrence peak, moth data and occurrence number of the adults were monitored by
pest monitoring lamps and high altitude lamps. Adult and larval field population densities were investigated by artificial field
survey, and the occurrence area was estimated to analyze the temporal and spatial dynamics of the L.sticticalis. [Results]
The meadow moth, L. sticticalis, occurred in many parts of Chinain 2021. Most of Inner Mongolia, northern Hebei and Shanxi
had frequent peaks of meadow moth abundance and most of Inner Mongolia and Zhangjiakou in Hebei had high numbers of
overwintering adults. First generation of larvae were mostly observed in Inner Mongolia and northern Shanxi. [Conclution]

A high number of overwintering adults was the main reason for the moderate meadow moth abundance in Inner Mongolia and
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surrounding areas in 2021. The high spring temperature that year resulted in an earlier overwintering adult generation in most

areas. Furthermore, suitable precipitation and temperature in central and western Inner Mongolia and surrounding areas were

key factors leading to outbreaks of L. sticticalis larvae. Favorable wind conditions are also an important factor affecting the

number of population peaks and the distribution of this pest in space and time. L. sticticalis populations in Inner Mongolia and

surrounding areas are sources of immigrant moths for local migrations within this region.

Key words meadow moth; monitoring; moth peaks
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Tablel Comparison of the starting date of light trapping of overwintering adults of Loxostege sticticalisin 2021

Ay (SHIX)

RUILH (HH)

Aan| i
First appearance UL

W AR (d) *
Comparison with

Province ( Region )

First occurrence region

date (month/day) the last 10 years (d)
W52 (TE#E) Inner Mongolia (West) 420 I3 IX. Linhe district +5
BEPE Shanxi 4/21 JiF 4+ Fugu county +4
T & Ningxia 4/23 X B Pingluo county +7
LI 74 Shanxi 4/21 & Dai county +16
1t Hebei 5/11 FE{#£-E Kangbao county -2
il 7 Liaoning 5/13 B Jianping county +7
Jt5 Beijing 5/20 FEPRIX Yanging district -5
M}y yT. Heilongjiang 5/21 281 B Zhaozhou county 0
AR dilin 5/18 B Changling county +1
B Xinjiang 5/13 R #h Z2 b IX. Altay region +3

RN AR IRBL, - FORHR AR R

+ means days earlier than the normal year, - means days later than the normal year.
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Table2 Comparison of thefirst moth peak with light trapping of Loxostege sticticalisin 2021
W A5, Monitoring point BRI I 2 GIEE (Al i [ i 5t
A W Ou ) oo R 0 [ e (oMot TR
Province  Gity (Region, g Ste mpLg;(mce Accumulative (monthvday) of moth  Typeof lamp
Leagu) (month/day) mount (ind.) pesk (ind.)
i B i 2 BTy 4t X 5/27-5/30 439 5/30 162 HHLIARLT Pest
Xinjiang Altay Altay region monitoring lamp
FH AvL PEA 5/11-5/16 7188 5/13 3432 ppZEIMRAT
Ningxia Shizuishan  Pingluo county High atitude lamp
i) fapk SEB / / 5/10 2685  mzsIHAT High
Shanxi Yulin Dingbian county altitude lamp
5/30 1538 mzsiiigT High
altitude lamp
WNESEEHITRR EERAR X 5/10-5/13 6862 513 6463  FHLIARLT Pest
Central and Bayannur Linhe district monitoring lamp
western Inner 5/17-5/21 3498 5/21 1833  HHIARLT Pest
Mongolia monitoring lamp
BUsIR 5/16-5/21 901 5/21 536 FHLMIRAT Pest
Hangjin rear monitoring lamp
banner 5/28-5/31 440 5/30 382 HEHLIARLT Pest
monitoring lamp
HEE 5/20-5/22 8324 5122 4028  EzsildRAT High
Wuyuan county altitude lamp
L hFRT 5/21-5/25 1166 5/23 436 ALK Pest
Urad front banner monitoring lamp
6/4-6/7 630 6/7 214 AR Pest
monitoring lamp
6/4-6/7 1239 6/7 749 wEEsiRAT High
altitude lamp
R 6/3-6/7 1203 6/6 372 EEEWARAT High
Urad middle altitude lamp
banner
SORZHT IR 5/12-5/13 1267 513 1182 H AT Pest
Erdos Dalad banner monitoring lamp
5/17-5/23 1.1x10* 5/21 3940  EZsUHLT High
altitude lamp
Pk e 5/29-5/31 3x10* 5/29 26x10"  FHLIIRAT Pest
Ejinhoro banner monitoring lamp
5/29-5/31 2.6x10* 5/29 21x10*  E=sIdRAT High
altitude lamp
17§ I KIFITT 6/2-6/8 8.0x10* 6/7 28x10"  EZsYIHRAT High
Shanxi Datong Datong city altitude lamp
B B 6/5-6/14 16x10" 6/13 4502 @ZsIHReT High
Y anggao county altitude lamp
Al Rt 5/28-6/2 5626 5/30 2400  EEsUHRAT High
Xinzhou Dai county altitude lamp
B[ RO ERE 5/29-5/30 3906 5/29 3232 s
Hebel Zhangjiakou Kangbao county High atitude lamp
6/3-6/7 4252 6/4 1247 3L MHKT Pest
monitoring lamp
L7 JesE =| ) 6/5-6/7 351 / / o 2 AT
Liaoning Beipiao Beipiao city High altitude lamp
Ak /NG e B 5/27-5/31 132 521 4 R IERET
Jilin Songyuan  Changling county High atitude lamp
BT IR XUIX. 5/28-5/31 379 5/31 272 s IERAT
Heilongjiang Harbin Shuangcheng High atitude lamp
district

IPRA B JC, FZEIE ., / means not obvious or none. The same below.
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Table3 Comparison of the second moth peak with light trapping of Loxostege sticticalisin 2021
W &5 Monitoring point B [
s T (M. ) (HI|A) lj%éﬁ%it g H (A/H ) WEHE (k) AT ELf
Province City SN Occurrence -\ mulative Moth data Mount of moth Type of lamp
; i v Site ceumut (month/day) peak (ind.)
(Region, mount (ind.)
Leagu) (month/day)
DN S ¥y vayii 6/11-6/15 635 6/12 286 HELI AR LT Pest
Chifeng Bahrain monitoring lamp
right banner
AR A 6/8-6/11 5474 6/8 2160 HHLIMHET Pest
Bahrain left monitoring lamp
banner 6/13-6/18 6 697 6/17 2650 HHLIMHET Pest
monitoring lamp
SESUNNSAS 3 LreybpiTi 6/6-6/14 6.5x10" 6/11 1.6x10° AR AT High
Inner Xingan Ulanhot city altitude lamp
Mongolia |eague 6/13-6/14 4640 6/14 3200 LT Pest
monitoring lamp
LR A 6/7-6/12 1324 6/12 279 HELI AR LT Pest
Tuquan monitoring lamp
county 6/9-6/12 5312 6/12 1171 SR AT High
altitude lamp
B4 R E 6/7-6/14 1.561x10° 6/12 8.37x10° 2SI AT High
Horgin right altitude lamp
front banner  6/12-6/14 5182 6/14 1585 IR Pest
monitoring lamp
AR / / 6/11 8200 e 25 M AT High
Jalaid altitude lamp
banner
Bk e R 6/7-7/9 1944 6/21 370 e 25 M AT High
Xilingol Duolun altitude lamp
league county
SPRZHT AR 6/29-7/8 1355 714 401 BT Pest
Ordos Dalat banner monitoring lamp
WA RO B 6/10-6/15 5098 6/12 2232 @ZEPERAT High
Hebei Zhangjiakou Kangbao altitude lamp
county 6/20-29 12 358 6/20, 6/22, 6/28  2052,2264, E=siilldRcT High
2300 altitude lamp
T4 IX 6/20-6/23 7928 6/21 2576 HHLIHET Pest
Wanquan monitoring lamp
district
Fil 37 B 6/14-6/16 2.4x10* 6/15 1.4x10* A HM AR AT Pest
Weichang monitoring lamp
county
1yl KA KA 6/5-6/14 1.6x10* 6/13 4502 FaS AR AT High
Shanxi Datong Datong city altitude lamp
[ER=E 6/21-6/28 3.4x10* 6/22 9680 2SR AT High
Y anggao altitude lamp
county
A Ml fRE 6/20-6/24 1.5x10* 6/22 1.4x10" B2 AR T High
Xinzhou Dai county altitude lamp
EHR R K B 6/19-6/22 440 6/19 248 525 AT High
Jilin Songyuan  Changling altitude lamp
county
Jtat JEPRIX 6/20-6/25 1578 6/21 433 ST High
Beijing Y anging altitude lamp

district
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Table4 Comparison of the third moth peak with light trapping of Loxostege sticticalisin 2021
] 5, Monitoring point B 4 % % 1 B ki { W 1 gk
B oo my (AT g (3) (JI/H Moth (% )Mount AT H
Province ity (Region, J,Sﬁt'; OCC;;Ence Accumulative data  of moth pesk Typeof lamp
Leagu) (month/day) mount (ind.)  (month/day) (ind.)
Bl vy bk MR / / 6/30 2685 s lRAT High
Shanxi Yulin Dinbian county altitude lamp
TH Fimgll T 5 6/25-7/3 4172 6/29 1251 gz ARAT High
Ningxia Shizuishan Pingluo county altitude lamp
7/7-9 1705 6/29 954 RN HRAT Pest
monitoring lamp
o o ity 2 e By 2 s I 715-9 506 715 187 HHMARLT Pest
Xinjiang Altay Altay region monitoring lamp
e KK Fefr 716-9 457 718 248 = iARAT High
Hebei Zhangjiakou Kangbao county altitude lamp
Jest FEPRIX 713-4 623 713 441 @z IERST High
Beijing Yanqing district altitude lamp
L BB R 7/6-12 766 716 321 EHLINARAT Pest
Liaoning Fuxin Zhangwu county monitoring lamp
vy G IR I by 7/10-13 1051 7/10 379 YN .
ﬁ\eij'f:ac:igjiang I—Ta/rjl\):/n éiuﬁanﬁgcheng ﬁ&:‘{)ﬂ'ﬁ[ﬁﬂ High
altitude lamp
county
Ak K& e / / 7115 440 EESlERAT High
Jilin Changchun  Dehui county altitude lamp
WS Inner BRI 288 7/15-26 822 7121 296 =S ildRAT High
Mongolia  Xilingol Duolun county altitude lamp

W TEXBH 6 H 25 H-7 7 3 HEasilRyT .
7 A 7-9 HE LT Btk o 4172
1705 3k, Hor kT HARLE 6 7 9 H WLk 53
Hoh 1257 Fi1 954 Sk (1) dkig , BEPT 2 B 6 A 30

HAT T B =0, A H 5k 2685 3k, AR
YIS R v BT RPTE ZR X 7 B 5-9 H

FUIARAT T UL, Biti75 0k 506 Sk o Jb Rt aE bk |
U T AALRR BT 7 H 34 H ., 7
H6-12 H. 7 H 6-9 HEas AT~ ek &1,

77 3 H. 6 HFI 8 HIEH k578 441, 321
1248 3k PRIp VT XU X s T+ 7 H 7 H
ik 101 3k, 7 A 10-13 HiFgkE 2 %10 379,

38, 333 f1301 3k, 7 HHTA], HHMMEEE

WS 240 B m as T i 0 sk 440 A
296 k.

2224 FEAXEE 4 RBEAES A L
) (£ 5), KA XA S PO AR

I VGIEEB AT ILALER . Jb R aE PR A, NS
AT A 8 H 6-8 H B2l 4T 251k

293773, 8 H 6 HIgEH gk H R 25.1 Jik; 5%
At 8 H 4-8 HFIHLUTEL 8 7 6-11 H i3 4
ST )k 2.1 T 2.3 713k, 8 H 6 HA1 8
H 8 Hilk H i 50514 6 645 3L 1 6 120 3k, 1k
F 85 TR L8 = e = N A B AN s i i
1o 25 T AT D e S e, BH R 2L 8 H 1-8 H AN
KIE) 8 H 4-10 H R4 31.2 71k F1 4.0 713k,
Wik 8 F 8 H g H Mk sr5lik 7.2 J7kF 1.2 73
ko WALREEE 8 H 4-16 A EasRAT 235
ik 90723k, 8 A 5 HA12 H 3%k 1 988
L1 2518 3k, JUICHELRIX 8 H 5 H mzs s
ik 363 3k, BfiJ5 TR, 8 H 9-16 H ) B4 4F
B HUR R R, BTk 3.6 1k, 8
H 13 HI&(HL 1.8 T3k,

223 HEWEXIEAZERMHAE 5HHAIE6
A4, Padt., fedb R AR At R b i 5 e IX I (] i
P AR R, 25 i o 25 SR, ik v 1
H A P S R AT IR ER (% 6), 5 H b A]
% 6 ARG PEES . H R AR R 2 b H () I
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Table5 Comparison of the forth moth peak with light trapping of Loxostege sticticalisin 2021
el Monitoring point BEM mewmit omesn werm
B Gu. m) A g (3 OIED G Mot TR
Provinee ity (Region, £ (i, [X) Site Cc;ler;kence Accumulative Mothdata  of moth  Typeof lamp
Leagu) (month/day) mount (ind.) (month/day) peak (ind.)
WEEL EUEBUR SR 8/13-8/15 1366 8/13 1262 pyzsldRAT High
Inner  Bayannur ~ Urad middle banner altitude lamp
Mongolia A 8/7-8/15 85 817 25 A HARAT Pes
Urad front banner monitoring lamp
(R S =) 8/2-8/8 687 8/6 150 @gzsyilERAT High
Ulanchap Chayouhou banner atitude lamp
1,22 ST 8/4-8/8 2.1x10* 8/8 6645  mzsARLT High
Ulanqab city atitude lamp
HikE 8/4-8/7 6 753 8/6 2210 @EZsP4RET High
Liangcheng atitude lamp
8/6-8/7 2488 8/6 1255 s LT Pest
monitoring lamp
%5 8/6-8/8 9 650 8/7 4810  pzsIHRAT High
Huade county atitude lamp
SEA I 8/6-8/8 433 8/8 177 EzE AT High
Chayougian banner altitude lamp
MFE 8/6-8/8 2.92x10° 8/6 251x10°  gzs kT High
Xinghe county atitude lamp
8//6-8/8 537 8/6 275 HHLIM AR LT Pest
monitoring lamp
H%KH 8/6-8/11 2.3x10* 8/6 6120  E==URAT High
Zhuozi county atitude lamp
TR 8/7-8/10 7791 8/10 2070  E=z=RAT High
Shangdu county atitude lamp
8/8-8/11 376 8/8 162 FHLM AR LT Pest
monitoring lamp
FHT 8/9-8/12 4690 8/11 1730 @EZ=ildReT High
Fengzhen city atitude lamp
WPAEDUR L 8/3-8/10 2.3x10" 8/4 1.0x10° g2 AT High
Hulun Buir  Manzhouli atitude lamp
BUR 8/3-8/9 6510 8/3 2600 @EasERAT High
Ergun city atitude lamp
i NGl [ A 8/4-8/10 4.0x10* 8/8 1.2x10"  Ezsil4RAT High
Shanxi Datong Datong city atitude lamp
[H & B 8/1-8/8 3.12x105 8/8 7.2x10%°  EEsyRAT High
Y anggao county atitude lamp
{Eld KK H FEfr 8/4-8/16 9072 8/5,8/12 1988, 2518 g zsillAT High
Hebei Zhangjiakou Kangbao county atitude lamp
Jp e HEPRIX 8/9-8/16 3.6x10* 8/13 1.9x10"  EzsIl4RAT High
Beijing Y anging district altitude lamp
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Table6 Occurrence of overwintering adults of Loxostege sticticalisin 2021
S E‘ﬁf_ﬁ (iﬂz\_fﬁ) Wl FE ] e (AED) ?ﬂ(ﬁ"x‘f%‘)_ﬁ&hﬁ&%(%)
Province City (Region, Monitoring site Occurrence peak Moth deta Average (maximum) number of
Leagu) (month/day) moths per hundred steps (ind.)
WEEl EEEIR ENEELE) 6 7 LAy / 500 (1000)
Inner Bayannur Urad middle banner  Early June
Mongolia sgcemi  pradmisin 611 111 / (1200)
Erdos Ejinhoro banner Early June
By i BpR 6 /1 A1 / 1100 (5000)
Xilingol league Xilingol league Early June
L LT 5 H T H)-6 A / 12 (20)
Tongliao Tongliao city Late May to middle
June
OIS DN 6 Hhf) / 150 (200)
Chifeng Chifeng city Middle June
M B i 5 A6 A 1A 6/13 1130 (3000)
Xingan Horgin right front Middle May to early
banner June
45 i Horgin left 6 3 4] 6/9 1975 (4000)
middle banner Early June
(pNII] 6 /1 A / 1750 (2000)
Arxan city Early June
A DK WUR AT 6 7ty 6/14 1250 (2000)
Hulun Buir Ergun city Middle June
e KR A FefR £ 6/11-6/14 / 1250 (3000)
Hebei Zhangjiakou Kangbao county 6/20-6/23 / 2000 ( 5000)
6/28 2000 (3000)
B Be i) % e i) 2% b X / 5/25 40 (500)
Xinjiang Altay Altay region
THE LAl TR 5 Hrh ) 5/16 42
Ningxia  Shizuishan Pingluo county Middle May
i} LRI ENE 6 H%) / Sl
Shanxi Yulin Dingbian county Early June

A, Ho, U LR T S A S in e
BRL/INZZ DU 2 RSB R Z2 3 i O 4 U T
T Hb T AR B R ik 1 000-1 200 3k, Bk
RGP E LRSS 1100 3k, &&EiS
4 .000-5 000 =k ; 242 B3 BHAT R THERT 145 /R IR AR X
HE R F ik 2 000-3 000 3k, Bl e
SR 19753k, femiik 4 000 Sk BAIJR i
Y 1 500-2 000 3k, WFAE DR TAR/R g i e
M. &3543-5 4 500-1 000 3k . 800-2 000 3k, ju[dk
AR 6 H 11-14 B, /4R LAY H e E
A 1.000-1 500 sk, Ml DN SR T 19
6 H 20-23 H HA PRI HUSR A, IRSE R A

5008 £ 4 1 000-3 000 3k , 15 A7 4 000-5 000 3k .
WAL | AR H ()i ik, 5 H FRIZE 6 A
f)o 20-200 3k, AHAh, 5 A EIE 6 AW, #
sRpTEZE . TEOEE . BRI E AL VG FH R
40-500 3k .

224 1RHBELETCET, IEHEBEEER
WS, e, g, SBIRVT, AR, IDT PR
P TR ICHEE 9 M8 (X)) FbiE 14k
A=Ay i, A TR K A PR 5% oty S 45 0 1 2
N 0.2-12 3k/m?, (HPGHE ., IR TS U
JEEAES, 6 H LAENS T EERIR ., SRE
WAk, 6 A FaITENSE N 3245840 . A
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T BARER A . 42 RN PG AR BN £ M
DR s, Hod, 6 A 3 HEE MR X
P —BROR SR Z (0 TR I, PRk oK g R
ik 120 3k; 6 A 7 H SRR ARk kAT R 57
Sy DR O 100 Sk/mP, BRIRZ
Wi 6 H 7 HA&EK, [ HZE L, 4%
£y 35 3k/m?, 43kt 6 A 8 Hid#, B4t
JHE oK FH o 25 By 103 3/m?, LR X K H
% 82 3k/m?, 6 A NAI, 2228, A1
R B RES E Ke  H Zo i WA R A Hrr
B 22 S AT ORI AN 0.5-12 Sk/m?, %%
A5 T H 1125 B > 80-100 Sk/m?, RIS+
SRR ZE T | FE e 4B RN B IX K H A 135 B 4
WIS 11, 65 1 40 Sk/m?, Mak R Bgg 9%
JE Ay 45 Skim?, BAREREI A S M
FE M4 R Ry 3-28 Sk/m?, Hirh oA NI i
% 60 Sk/mP, D4R F KT KA 4t —
W 0.2-1.0 3/m?, & E R 35 3k/m?,

PEo o =I5 | AN NN Wi /125 P I i 521
X LR dR R A — Bl 0.01-2 Sk/n?,
HIPE | BV Ko e b B e 2% R s, Ho
PG R R BN T TR AT E fE %, 6 H 18 H
P, P24 85 200-400 Sk/m?, 5 512 3 /m?,
B T AT T X 17 765 ke 1138 38 S84 o 21.0 3k/m?,
el 42.0 3k/m®, HTSRBTEIZE | SO IX B A
T OK Ml s 1 9% V- A R = (B 23 0l 15.1
3 /m? A1 35.0 Sk/m?,

2 AR AT . TEAES . N &
FMEE KA, BTG R AR A . Horp, B
BT A X 7 AR A) R 2 AR o E
B EVEYIA IR, OB 2-10 3k’
TR 2 04 B B9 3 0 0.1 Sk /m?; BT i
A T B SR T A M T 50 Sk /m?, 3-4
I AN

3 itig

2021 A4 SR SRR LA, K ARE
MR ARG W R 1 ARG Rk AR X
HWZENJRHEL . ST T IRERE L H s
W, SE TR N HUR SR 4-8 A T RIIX R

W Rz U I LR A, AL E6E

31 HEEHESE 202 FRMEMERES
EHEEREA

358 P A A 0D v S B S o S LA
iy DX b I A5 R A BRI, 2020 ARERKEETE
WS T EZ R R | SRR AT . SRR
T, FRR BRI, 2228 U T TR D4
B, MRS B sk R TR R | skt
B WIEEAUREET R, T 2 M8 (IX) 6
W (8) 115 Gift) &R, Pig (X)
AR AR5 1.07 J7 hm? #1 0.16 77 hm?, 4
[ A T UYL 1.04 T3 hm?, 84 16 BOMACT- 14 2%
J, W5 052 /m?, Hd py7 TR A
JHE 435K 23.5 Sk/m? F1 25.9 S/m?, DU Tt i g
WHFIK 115 Sk/m?; bR 1.23 3k/m?, A
M 6 154 73k, J& 2018—2019 4EH{E )
14.7 1%,

32 EFFERESHAMPBRELRA RS
REAwE

B G 3 e D PR A R G AR IX R
TR = o FEHB ISR Y A R SR 11 °C, H
KB PRI R T 4a e (G 4E, 2015; &
FLE, 2016 ). AR [ 5 A0 OB http:/Awww.,

nmc.cn/publish/observations/mta-30days.html, http:
/lwww.nmc.cn/publish/observations/precipitation-3

Opa.html ), 4 A 43padb . fedbqedh X250
116 °C, HiEH4, Hipwgah ARk
8.1 °C, (HELZ /KA 1-2 °C, JuiBhsX
TRt 2- 4 °C, AF TR I AT, SR
705 b DX HR s LA O

33 HARLHEBERERDMXIETRMEAKFR
BERFEMEHMEABRENCE

WFFEIUEIA , Bl A i P 3 K A <R 2
21-22 °C, MX IR /& 60%-80%( FE4kE, 2016;
WIR4F, 2018), M4 EZR M .O8dE, 6 A
By BEPT . LLVE . S PEER A L
FHISIRHR 19.4 °C, HHE RS 0-1 °C, Hrp
PN 5 Tt PO BB S B PE A H A s A s 1-2 °C 5
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E i iR N T [ S AT [ & e S
U 32 X R K BT W AE W% 50%, o
T A DS ERAR A  LASA AE TR
Ky, BEMYFE, il E 6 Af
40 000 hm? /N4 38 JLE ARAEI , A T 50l
SRR A MER ., R, SRR Y
IRZHT . AL AN PRI . M AR LRI &
DX 3o 6 T 5 AR AT, TR X A AR
BEAN ARG R AR R R H AR, R X 1
IR&NHE &, S AR . AL X PE LS
HIE R HU R KA R AR R 2 3 ILE 4 i, HIEIE
BEE s, AT R H R B AL ARG, TR
T i) 2 A AR X 2

1M 8 A4S M 2 A AT 1 AR AR HLU AR A
KB MYEEZ o5, 8 A, K
SO PUES . HrERdLEr . TR BEE AL PR
RIEHW 2MWE 2 °C, Wb, 785, B, 1
VG BT A0 AR R /K e 5 0 AT 4230 2080 50%, H
rh P 52 PO AR AR PE L AR 2L 50%-100%, = i
TR RIEHAF T LA R e s, RN
Sl AR PR B L AR E R b B e
PEIX 454 8 J kT T Hh BB 8 ks | (R 355 7 Y
Hb B

34 RGFHZRSBUTTHREXEZARN=SE
FHERER

R R AT 2 RORUST KIE B,
B 5 A FAI5 6 A BAapise i, ik 7 A
THaIZE 8 J LA —Unih, 2021 fERIFESFE
R, NS K 5 H 29 HE R
DU T e 2 AR AT TR H H B 2 5 223k il ik e
PHATIE 6 H 12 H mzs kT WL 83.7 J7 3k 11
By NEEXME 8 H 6 HANLVEMHEH 8 H 8
H o 2 M KT 75 0 £ 43 il e ik 26.1 07 Sk /7.2 77
%, HRR BRI R RURE CEE EFRGE
RFEMR A A — A TR R R, R
KA MR B B A B FRAEAE S, 2K
g 4B, 1 2021 4R X7 4 ke 3 T
ZVER .

Pk~ 2 (fF&£) 28, 55 29-30 H
FE A M X AR, 52 0 KR T Ak X

(El2) , FENZH 5B, g Kb sg 7
Ak 5 e AL A & AR I, 1 N S 4
WL LA E R e AR S e, 6 A
8-11 H, BE# RPN = A1 , 38 k42 X%
VB PG R e P S T AR R, AR T AR R 52
FAEE AAL AT K. 6 H 11-12 H NS 2%

N T T T = —
A55° S e
SN *;/ >
\ X S - =
50° B AN . W N AR AN
A\ = ey ) gl
N g7 ’ :.l )
450 ‘ ey
40 7;67> - 3 i {‘ \
ey :
350 Z;‘w "7} A e
Fa e
i ‘ {
100° 105° 110° 115° 120° 125° 130° E
B 550 - n W~ : o
N : T
o LS =
S0° T
a5° BN 28
s SN
o 77 /) [
MllE== SV 40
il Y KL
35° (F,)‘Zég'}‘ . ;21 ¢)/
o 5% "‘“\'l) S 2%
~J i \@,Jj S

100° 105° 110° 115° 120° 125° 130° E
55° K s

500

45°}
40° 0 i g
LAY,
/s /,&/[’
R TS

E2 20215 58KZ6 LA

FEZRALHX 18:00 K37
Fig.2 18:00 wind fieldsin northeast China from
theend of May to theearly Junein 2021
A.2021 45 H 29 H % 30 H &2 K
B.20214- 5 H 31 HE 6 H 1 H = Wiz
C.2021 46 H 8 H%E 11 H &4 Kz,
A. Upper atmosphere wind from May 29th to 30th, 2021,

B. Upper atmosphere wind from May 31th to June 1st, 2021;
C. Upper atmosphere wind from June 8th to 11th, 2021.
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B R JE 70 4 DX B S R UCARUL , AR TR
i IE 7R 42 B b X A TRV L Y H R T ERAT
Wl 83.7 J13k, 6 4 13-20 H AR JbHl X 32 < i
KA, TR AL, 25 25 3t ok K T AU
Rk, BH IR T B R — 20 ) ZR b B b X G
Ko [FIASE T E A R L ARl X T B T
JEA, A AT AR X R IR (Y R AT, AL
JeEB . JERTEEHAT T B 0

2021 4 8 H 6-8 HAEJtAtER A TiwrE AL (]
3) , HOMBIE EEAEILVE . WAL . NS
5 00 R B 5 58 B AR . 7 H Sk sc A
WIE AER A2 W S B i b e A% gl
SR T B IR IR AR L 2R T 48 BRI 43 i)

N
A 550 e m
NN s
: —
50° =
45°
40° o
35° %f‘% 8
Q
100° 105° 110° 115° 120° 125° 130° E
N
C55° NG RV A -
50° = V{\‘x :f;\“_i— > =
2V, o \\/
45° B =
40° Rt
2 N
35° . . ! E_/ >,
77 Ll
100° 105° 110° 115° 120° 125° 130° E

HITE 8 A 3-14 HA1 8 H 7-18 H, Hpigik H
[F7E 8 H 8 H, Mkl 21 753k, 13-15 HI
FE AT 19 D R AT 5K A 5 3 DR AT A L
SMAE S R, 8 H 3-18 H 521y [ g K B
BT R Wigkig , {H 8 A 12-14 HA %M, 3d
HHEY N 0, Hid 8 A 15 HobikigEH, X4 H
H ¥R 23.8 °C, ik ik 30 1k, EPE Lk
SIRTEE IR

PRI, PNty B LT 11 85 P A MO R U A
JERDG R, Al 3 I 4 e A, e
DXl PR s ] 52 ) A o7 B WU A5 B e = IR
BRPERLE, 5T DX S I Bl s AR K-, HE sl s
DI AT SR P

B 51\510 1\4\!r/ »“)l\\ =

50°

45°

40°

35°

=

N
D 550

50°

45°

40°

35°

100° 105° 110° 115° 120° 125°130° E

3 2021 % 8 A b AKERILMEX 18:00 X%
Fig. 3 18:00 wind field in northeast China first and middle August in 2021

A.20214E8 H6 HE 7 HE=XI%; B.20214E8 H 7 HE 8 HEa XI5
C.20214-8 1 8 HE O HEZNI; D.20214E 8 H 14 HZE 15 HEZ AW,

A. Upper atmosphere wind from August 6th to 7th, 2021; B. Upper atmosphere wind from August 7th to 8th, 2021;
C. Upper atmosphere wind from August 8th to 9th, 2021; D. Upper atmosphere wind from August 14th to 15th, 2021.
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