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Abstract: Mythimna separata (Waller) occurs almost everywhere in China and especially is one of the important pests of
grain corps in north China. As the change of the farming system, M. separata population has decreased dramatically since
1980s. However, an outbreak of the third generation armyworm was seen in north China plain in 2002 abruptly, and caused
a serious damage to the summer crops in five provinces in north China. In order to confirm the source areas and the
migration route of the pest, the weather background during the immigration and distribution of the wind in various places at
different time were analyzed and the flight pathways were traced by trajectory analysis. The re-analyzed data of global wind
fields at 850hPa were provided by NOAA and ground surface rainfall records were provided by National Weather Bureau of
China. Trajectory analysis was performed by using HYSPLOIT 4. 8 trace analysis platform of NOAA and longitude and
latitude of relevant stations were set to starting point. We set one hour before sunrise as starting time of back-trajectories and
finishing time of forward-trajectories, and one hour after sunset as starting time of forward-trajectories and finishing time of
back- trajectories. Generally, each migration process was analyzed for 5 successive nights. And when the route passed an
emigration area or marine coast, the trajectory was stopped and the flight speed of the moths was ignored. The results from
trajectory analysis of the pest in north China plain area on July 22, 2002 shows that the third generation of M. separata
immigrated mainly from Shannxi and Shanxi province. At 18th night July, M. separata began to emigrate from resource
areas. Their flight routes were closed to the eastward trend of sub-tropical high pressure belt, the southward of mainland
high pressure and the southward of cold air marching from the east side of the Qing-Tibet Plateau. After 2 nights’ flight of
18th and 19th, immigration population entered Henan and Hebei Province. Then south-east wind and south-west wind of
the later 2 days retarded the immigrants to exodus and the barrier of sinking air-flow and rainfall detained the moths in

Henan and Hebei. Finally, the pest outbreak occurred in the two provinces.
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Among the 231 trajectories of the emigration population of M. separata in northeastern China from 15th to 25th of July
shows that most of them remained in northeastern China (58.5% ), some fallen into Bohai Sea or Japanese Sea (15.2% )
and the rest passed Sanjiang Plain and further to Fareast region of Russia(19.7% ) or migrated westward to High Mountain
Zone of Great Xing'an Mountain (5.7% ) , but none could enter to the plain area of North China. The results indicate that
the summer population of armyworm in northeastern China, as a victim of Pied Piper effect, could not become the source of

the third generation in the plain area of northern China.
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Kid Mythimna separaia( Walker) 23R EMR B EY) 1 —FEZ T CIEE R, Ky B at R&EX, BK
BRI EAEERBERKY . 20 @ TR E P xRS BT REBESE B R R R BT W A >
Y, B EDRS B b B AR AR IR T R AR MR B 20 142 80 4ER P BB A IS 5 (H R AL = 1O it R
IRl — AR YA o 1980 4EAR H 3 LA JE 3% [ R 7 22 X bl A T AR A IR B 020, ] PR B A 2% 2 O 8 R KBl
B, RERBENG [ L . B4 2002 48, Aeduh X — A0k L B2 R A4, =AM RERARF K, 2002 4F 8
Hof], BRETR AT 100 J7 hm® FREVEY (O UK R K, Bt K VE B0z B T Y6HT, A S8 B4,
HEEGEZ EREZEYAHRERY,

)65 2002 474 EDRG H i & AR O, AR RZE AR (AR db P JL AP B KB X 2 A, (NN SR 1T
o PR AR RS A A R S . Hoh BT T & 4 18,53 U7 hm®, 3 H B — ik 200 ~ 300 3k/m’;
WPGAEI BRI bR R AR AL 17.33 J5 hm® , o 2 B E M7 8.67 J7 hm® | B R A XIS 20 A
WER/ANE FRFF=X LK EZE M ML L XA F BiE F 75X, ZFEFORHE RS E 500 k2L,
PG A K 30 ~50 k/m’, EE T K H 5K H4BH Fok HZ ERE, B E 3000 ~5000 sk, KR
XK A A B, Rk A 300 Sk IUHRER M AR E Sk S R, FE RN ERE KN,
=R B FE AL R R IR R R, HPZERENRWEEM, Z4EH0.87 77 hn’, E k£
0.4 77 hm® , E K FHE ¥R BT 1380 3k, £ 5 2700 3k ; FRHZLEA B 50 ~60 3k/m’,133. 3hm® F KLU,
ARG AR R ARV BN FFE V& P VR B R P TRL B D5 4E 8 T 27 AN E R AEE A 15.3 7 hm®
FERANT 2 J7 hm® AN, AR AR SN il B 0B I M A KPR X, K g AT i B A K L
PUIs A IR 5 B = AR R R B T R R A K. H R R E K X (E3 3 H I8 R . )1
) A=K RA 12 77 hm’ , BARE VR E—RAE 5 SkUTFERMMESE R KA, WERATRAEO. 11
77 hm®, JEERE R U 300 ~500 Sk, B ik 5000 Sk, 45 3.33hm® FoRAalS!

W KRR R AR AT B 7 BT AT A4 E PIXPRS BT AT 45 R Y R e 3k
EAFEEER 4 KE B S WEERK,

(1) 5 —KERIE 3 ~4 A6y, rg FIVLEE 88 — IR &R A X AR IR G A KT H T 1 I A 8 i
FJRAZE X, B 30° ~35°N IR PIA R B AR X, R B — R R X (B IR R A X)
) HL T

(2) B RERIES ~6 Ay LRI —E & X H U PLE , 422 dbiE 2 39°N DAL & HE 38 =
WEER AR = WERIB EAREINE P EI S, Hh T EFARERIE R 5E 501
BEXGEATGILHLIX (Bt 7)) PR X ()1 5F) o

G)FE=ZRERIEET ~8 Ay, B E A XN ZABE PG , B850 76 R b B A8 Ah , KER 53 1 7 [B]
T 35° ~39°N IR JE A T IEFIR, B A Ik & A X, AR R B S R AR AR RIS
X, Fabh X A — AR e YR S B XGE A Bl X . = ARG U7X B A S E K RYEY o

(4) SBVRE RTE 8 ~9 Al , B=RE AR =RBA PG, 48 K EB MRk Sz I F] 30°N LIRS
TR X AR R X BN E R IR EAEIX 9 ~ 10 A4yl i 3 F Rk

http ://www. ecologica. cn



6250 B ¥ R 29 &

FEIX 4 YWORABE Crh , & HARR A X B SUBUR FR A il 3 K, TE AR & A X B JE AR, AR 8] ik A
X 5 A — AR A Bl M X3 B R R AR X, T Eh 3 & A DX P AL ) B R PO BE B A o ELERRTIIRGE K 3 N &
AR, HERATEE LIS REERRGE, WRKAE MY KEEARESR , 5 = kR4 R F R —
WEAERX AR FPGILFIHLIX. , B 6ES B 35 2000km, 2K PG 3% 3000 km , Ifif H 76 & A= X 2 [6] FE A A7 76 AH R 25 19
HEEX . RS ZWREE 6, HHE B E X 58 =R & A XS ER AT I B %6 58, i s a # X AR
B S L5 B AR 55 T T T R G IR R, N R IR R AR S IR R A R Z R EEE,
FHAHERE PR & AR X 2 S AR oA BLIE A X 204 ¥ Bl AR B TR AR PR AR K o

A L,2002 45 = AR08 HU i KR A IR R R B T4 e Bk 5 =R R A X BRFTRR B AJUH X 5
[ AR B PG AU X B E AR AR A o A SCHRHE 2002 ARARb i X = A0RS Bt 322 AU R
ST B R R B2 40 A, B RS 43 47 7 B IFSE T 2002 4538 [ b 7 4% #tb B R (K % 37 56 2R, LA B BH 2002
AR X = AR B R AR SR TR BIAIL R, D = AROR, 3 2R A M T T 42 ) 2 AR
1 #HRE5H®
1.1 |SZ R AiEset

A KSR, R T K715 1500m , B} 850hPa 26 [ (4T KU & — 3 ") o R, 2
ZE NOAA UL M 23k X BTk 850 EAXIA A K H RS G R i kb i 24h FEK TR, HUE %R
LR F 4 A 4 v WU AL FRYRT B 24 AE DR i 4R AL Py BRI B DA S M T IRk 7 B AT T R
1.2 REAWE R

HR4E NOAA K FF3Hrert, 12 H 43 Bkl BUE S AR A G X B 28 ) KR SR TRAE FI R AR BL
1.3 Bkt

(D)3l tr#F W NOAA f) HYSPLIT 4. 8 il /37 F & o X4t X E A S 43E4T B4 A, 3F
St ARt X A5 TG AT BB SR R AR UREE A B R TR A T o — BRI S AR 2 b A Ll 45
I B BB X B AT IR B2 B . B Lh B — N30 i, 98 B A SO T XA, R B A AR E B R 4%
-5 ArcGIS i i 4 Hr4s R .

(2) Bl st 241

EENME EATHH S F R AE YR AR (R ) T o

B RFEIEEIE] AL AT iR R S bR ih B AR YRR BUE IR BT IR AL E R DA Y
R TR 1R OLAEWTIE A H 8 AR ILHb X 0 # , ZE BBV EHR L T =E 0 BIB 7 ASE % 2002 427 A 15 H ~
25 H I [EDRS H i S O AT 5 Al A, USRI 43 BT . DA BT S di . B R T Uh R A 33 HE 4 A s e 1)
T HE A28 151, A 9% 05 Th A 4 78 0 o ) A0 96 PO 4 1 s i) 1
2 ZR5HW
2.1 AEAbFFEHIX
2.1.1 A0 SR X A A RPEERLE [ 4

Hdb AR R SR IR WATZE 7 Ah B 7 AT AL BAE 7 A T8 A LA, Adb =40k R 4 gk
JEHIET A T8 A LA, RRFEEMSR, WHIZA3 ~4d, 4hd 8.1 #8252 ~3d,2 #8252d,3 22 ~3d,
4 J5%13d,5 243 ~4d,6 144 ~6d R

2002 4E 8 H LAy, WA B KR E 2 AN E, WEARILT 8 A9 H AT U LHmaH
HPA TR R 208 ,8 A 13 BB T & (TUEZIA =R ) B gk o AR =10k
HIEE SR, NP BIZh B A I RAFTE LA BOLEABINAET A 22 HATfE . A& ZARBURK LAT S
E, EAMWREET A 22 HEE (B 1),

R R R — AN B R, BT DU 4 Y 508 1 D) 28 S5 40 AL R 9 5% T, FT B 3 B
B HERSE R 24 NS FEOKERRE 7 H 22 B, UK ILF MK 22 B, %

http ://www. ecologica. cn



11 3 W 4F:2002 43 E AL = OB R R A I IR 6251

TG4 i PR RREK , TR A P Lt BR T AR K o AR 2002 4 7 H TR DL45 &R HUAT 55
¥, AR E L YGE AR R RERE T HO 7 A 21 ~23 H o 3R AS U AFHRE ) S b A 00 B4 (181 2) ,
A] 12002 4 8 A _EAIERE I JRARTRE 5 AR B 2R A BRPG ALY,

40

w35 | XM

530—

25 -

ﬁzo—

-\-*:_rlS—

1 5+

Onnl 1 IHHHH 1 1 1 1 1 1 1
1 35 7 9 111315171921 23252729

18 sos

o[ TR

214+

12k

g 10 i

H 8

1 L

3R 11111 R 1
1 35 7 9 111315171921 23252729

oy [ @M

260 N

H 5oL

340—

5230—

| |

ng_l 1 ﬂnﬂHH HI ”
1 35 7 9 111315171921 23252729

H 1 20024E7 A

B2 AR RHLIX 2002 45 = A0, HU R A R ] HERLE
Fig. 2 The backward trajectory of the outbreak population from North-

China

BT 2002 487 7w 44 ER o ST AR dUB T T e
Fig. 1 The light trap catches of armyworm moths in Anyang, Jiyuan

and Mengzhou counties, Henan Province, July 2002

2.1.2 T RIS

2002 £ 7 A, VEAFHERI R B IR AR AL, XAESBA R TR ZESE T, 2R EI SRR IR
RN TR KRS o 7 A LAIJE B8R ,40°N DU R = FRASRE 20 3l , U 3 PG RSP B PR e i v ek 5
Rl R F i 3, (R R TR AR AR S W5 R 2 HLROA , 3 AR 0 o P G2 R R RV R R B R <o B 17 B
Fe E AR RO Bl v LR AR ROOT SR TR, I AL BN SE )5 Bk R, EF MBS — R 2 T H
EP/H):B[IS,M]

(D7A16 H~7H17TH 16 B, DUANZR S X = B -5 MR L AR 2 ) e IR AT 8 A5 B 5 W R 8, T2
JEERER PR B, R AL SRRV AR, R AR = R, PURF A B RV = AR
1B, K e FE R H T 2002 47K AP g 43 BE PR I 228 1) BERE 4R Al K , 15 2 e B I v 2= LB T B 20
ARPGHIEE, 0 BN EAAR I X I R RZRE . 17 B, %= BRI E R, T ih B 161 B 3 = AR E
HIX,

(2)7 A 18 H:18 H 20:00(UTC 12:00) H & A Fa A — = I B, T 1 RIS [R] 43 2 3t DX 9] g 4 PG 8 ey
Bl— MR AL, SREU B PG XU 2 BR P 4 AR X (34 ~ 35°N) , RER, HUMBR PG 48 R R e Sk &, BE LI 17
AREJT 1 KAT , BRBRP R ST R A S AL o T LUV A AR A 5 ZUAY b THSOE , AR T S X A PP R
HEE, BRI ARBEA TR SR, Hf —E 5 2lA A K EIX (1 3)

(3)7 A 19 H 19 HBE] R AL AR S, Dk VY o 3R R 0 4t X 42 56 VG X, {ELYT I 4 PG 3 4 2 i V4
IR, TG ] i 0 AR 56 O Al i R, T — B R TR BRSE 5 B S AR 5 1) R AT ik A\ AT P PG MK o AT — R E)
A S B R U 6 22 ) T LA AR LR AT ZE (B 4) o

http ://www. ecologica. cn



6252 = S

'”:L

A

S —

ks
\\f‘stk

i‘:
{1

N,

‘I'

J

.

L

ry r‘i \\i\?f\’x |

D0f — 1904

.=

B3 2002 47 1 18 H 20 i 850hPa KM (A) 5 2002 47 1 18 H ~19 HERPTAILLPYIE R OUERLL (B)
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