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ARAMETERIZING THE MIGRATORY BEHAVIOUR
OF INSECTS 1. Behavioural analysis

Zhai Baoping Zhang Xiaoxi Cheng Xia'nian
(Depr. of Plant Protection, Nanjing Agricultural Universitys Nanjing. 210095, China}

Abstract A parameterizing scheme for insect migratory behaviour was presented based on the
comprehensive analysis of the radar entomological researches and other migration studies. That
is, take off time is around sunset {or sunrise) to twilight, but descent time needs to be speci-
fied with the flight capacity and migratory features of the objective species; the flying altitude
is between the PBL top and the height where t;amperature is near the flight threshold of the
objective species; their tracks are generally following wind streems, but modified to some ex-
tent by orientation of macroinsects, and their ground speed is the vector sum of wind speed and
their air speed. This scheme will be useful for the numerical simulation of insect migratory

pathways, and thus be valuable for the inter-regional forecast of migratory insect pests.

Key words: insect migration, behavioural analysis, parameterization.
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AT FERM RN, CEAFTEEMNEREINERE L. M KEERNM
R HRBR BT TREAAERS THXRETETERMRE RER, ERsE
A SGE S RS E S F RGN KR (KRR E, 10°~10° km B0 . K535 &
FR s SR s T, BB 850 hPa B EHE H KR PR K S St Sk
AFEEHERFER" . HEXRAEMREYN, ZHHRHETHERRTRSLFER
BHm et ZRHLMT KR BE BMITRHRENY, XA R AT R T RS b ki
EHRBHET. '

FXETEAIHEZRBEFRRHXMBEMAMALUFTRATERINAELER. B
EHtrHAREZPHBEXHNZSFRESRBHEXR. T CRENE. K E,
KITLER. EMBERKMEBRFENERS, R -BRATKTHSRENER, Bl
AP ERTATE RS, THPRERERE. 10~10° km FRHHEM, &
Fe 0 TN B it o SR R (2R EE .

1 FEHESH
L1 &KEGREEATE _

KREBCEYHERSRER DT K, ~REF KSR, KEHK, ML, i
FHEKHREDER, EFHWERT —EIMEEK. EF L XTI KX ERE
DRIEH. mFH) IR AB MR KA, W XEARTE . REKHEAERZ WKLY
R¥%2Z/E, HEKENZERRE, TRZAEFFHRF- ENERNECRIE
£, ARB ERMZTHEE L AEAE s XY . TEFUME, 0. SHEE CRAEHTE
K FHRERAMRIEPHENSREN, KA CARKBREO RS 12,9 F9, B
L REECIHEARAREFRARENTATR. ZTESRANRNBHHETH
*. HABRRBHELAREFRFEE.

TRk EECHEMERANT, 8 AR TREENFEN, HEXMAEERE—
HEENERAHET. FRECH, RERFEFRBLY, NLE-—SHBREREZ L.
FEEATRAECHEERT:; MERE K, HEHEH, HREEZRFE CHH
F. REHHWE . EMERREWETHESEZ AN, ERERYECEFRELT
—t#, MANFEEEE, RETEHERNBIET AL, MRS RAT @ ERRE
. AEMBEXUES . #ETERA B BEEFVEREFEE CHEE" . WH,
FXEVEOERE B THECHE. HK. BESETHE R AR,

Mg RN EFERAED HH RN, BRAHEAQNEAERN. HTHEXEE Y
BKEE - B H KIS 20 min BV, BIRAERASRABIXBEH AL
T 6°rt). Sit3R (1963) AR TIHE A REE R, RO AR ERLBREH ¥
J5 30~45 min™?!, X ERRASGBAR QUTHFSRED. ERTIHNIEE SH
BRI, IR, PREANECEHNLERRMTREE D, FEX, $HREH
MR E — IR 20 min, TEM /D, BHE KSR ES BRI, RREY,
KEXHEKEEHIEH HE. T2 KECIBARE 1~2 h, FREE R
KegEg Baket, MUIRHMERECIHAERARGGEHOATRBREHIT . &k

1) BEREYE. IEARFRANITTVSHE TR R EREE. 1993, 1~6.
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Table 1 Take off of nocturnal insects and tﬁ‘?ﬁ%ﬁﬁ]ﬁﬂz éﬁ%ﬁd" Eiﬁ_&m:’cg
sunset and twilight ¢ Jiangpu. 1990 WEREREHRITFHRET, HEE&L.
=F::| P b H #2830 BBt ﬁﬁﬁ‘%ﬁ'ﬁﬂ#lﬂ—%ﬂ‘]ﬂﬁﬁiﬁ
Date  Take off Sunset Twilight —ERETA, BREMBSDARE, BEE

B.23 18147 18141152  19:07¢ 15 B (8] AME LA S R KRR L) — O s ok ] R,
8.26 18130 18238122 19:03:3 BT KEHBYERIeEAHELR

DM TN N mavowesct, aekcsmmn
5. 2 18122 18129148  18:54:44  SHPFPMEFEDTERTBER, FIRE
9.3 18:30 18128133 18:33:26 BUERIEMT. Woll eral. HINBEZRET
o3 aem memeon  meses  — TREEGEGIRE. REHE UG 200~
5.7 18130 18123127  18t48: 11 700 m B ENR R ACEE . 2B R I b BE S Ay
5. B 18 1 37 18122109 18¢ 46 52 INTTEREE ., MR FLEE AR 420 km &
5. 10

18120 18019033 18radr 12 g oM EEAT 7,60 BUS), B LB KT

9.12 18 1 20 181161 56 181t 41 ¢ 32
'9.13 18120 18115137 18:40:1z  BUNE, BREEIEEE N BRIEMET. AT
5.15 18 1 30 18112159 1837+ 31 BIF KT MMERIE, MEREME R T
SIS B e SR KSR SERENS RS FTRE RN

9.17 18120 18110120  18:34:39 i "
5.18 18124 181091 00 18132+ 29 KATHEA S, —BAW 6~8 h,

FERTHR A EERE EEILEN
%2 SERRAEHISHUMDNE  gEKAT, WP AT RIAR NS 1t
(ILI 1988, 1990; % % 1991) B, B, S KR EEE—RRRET

i o ooy ECMERTRBERI R AL MSh, A
i i KE AT E R TR S E
e e Ton S T BN E G HBE ARG R
— . s TR, T K ELR R, TR
05.25 05+35 05130122 05154145 05110  ETEEARERFEE KHTE, BRI 1992)
1950 REEN/IUENAEERE. B8, S5
09.07 05:+¢22 05:19113 0514358 05148 *ﬂ%’ﬂi[ﬂﬁlﬂ&ﬁ'ﬁﬂiﬁﬂ‘]%%ﬂﬁtf&ﬂ?
09.09 05:25 05520130 05145112 05150 o
05.10 05¢17 05121100 05:45:48 o050 B WA KERGEKEDT LHENE
. 09.14 05:26 05+23142 05148116 0600 KEHITHEREHRBEEX. KIT—HER
1::1}9zE 05130 0544142 06108112 — o LATRIERY 12 h 2247, EE KRR
10:07 05:40 050145145 06109117  — HEIR AT C A R K A8 B R 5 A S AT
10.10 05:50 05:47:21 06+ 10056 06120  FREEBETH XL 300~600 km, 4+ B
1017 05:35 05051015 060 14159 0612 K@ —-MEKES, EVHEEAS (5
10.18 05:50 0515150 06 15: 36 X 60 EE . B 600~1000 k) s
B R ESERY, hETHESET CRAN., By EHRELE"FER KRR, M
E—1THEBENHAEERSE. WEMECEE LN KSR ME K —HERYE, L&
MBI KIEEAR, LB BRI HRENMEEZ KITIRELAEEZTHEEK,
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REFT KN TREFGROBEHENIHARENERED R, MEAHAEIXTEENR
b, X RRETE R E R A S S A 0w T 8 AT B B[R] A S G R A S
FHBEEEANAREF. TIARAGFHIARBENERFZTRBEERNE LS
Ul
1.2 EESHSBRRAER

AfMEFEAN, EASHMERNECATEERRH, NFERSERIREN R
¥, B MER EASHA SR EEMEE. AR, TRASANBERAOCERENLER
el @B, EASHEMNTRSAEAASFTHIARYEREF. L. B
BEKHMEEMBALBRZHAMASBESZE, KSARBERES, AEELAK
M. MEHERERSE. EXSREESE D, EESHANEEVEXR, HRKEATISY
JLAER. AMBERABRLRBEBRERIEEYN, EMNMECHMRHAERTZE .5
m/st® * BIER T AAES, WKE. ELEARSNEARMBEN, B KEARSE
K#0.2m/s WRENRAE, TARE R EERERNE EAKHK e, FY
R KRB PRI 20~40 min Y EKITHEEEAAESKTEENE, R IETR CEMN
KITHE R 0. 4~0. 5 m/s'®, David & Hardie ;L fR1E T 5if J4F Aphis fabae Scopoli A&
0.22m/s RFES, AH, BTEBRMREXS. SEEXHAEXEHMNBEAN TR
(Im/s EFR)SHEHEE K, T EKREREHFHMARRDZTLAUEIATE, MAJLSE
—B T HRARBAHM, EMEGIREFNERSE. 7. EHTFHEAIE. BE
. RADEMEE., REFAKFET. XEFTEFEH SRS EFRH R 6 EMHE
AR AR, EHEHARAEESTTUAERT CHERE RRAMNT AHFE. £/l
o, EFTKEMFBH KEAF AT TREARNY T CHERE S, EEARFFTHNY
BEERETREGEIDHEX, HE-SHAEFREE TR R I KIE, BEHE (198D
BBV EZBUERMIT, WANE KR, BEKASREFEHAZAFFE,

FEHSHMEENEHEIFERBERY . B25(1988)H 07 HMEZE R THEE
SEBEERE, REETHSHAA EASHTEENRETHRE SOUNEGEEELAS
WAPREE 75 RBNICRE). THERFANXRSEXTHERE. 05, SL THSH,
RRa i 05 52, 9%0, IRIBHBQBOMFRLREERY, CANBERREERAX
(BEARS), hEEEIFX(HEFRSR); BAETHARENKEE, XFEXLT
MW EMEE, MEAEELAIKKPHRELET AR ERE, L, IERT
AXREMARER, WY E RN EASKEE, AEEFIRERSAEREN, I
BMR KRR T ES, SPEEENEASAERRAZTRELHE TP, Hixdph
RERXRSEHRENHNZHERE, HSERERHEY S MR BE AT, Kit, FEREH
SERTTE B K W X B R e & R, B R RS KRR E. BB TR
HEAMNTHHAERE, FEXSIRARBARPRYN TN GENAFER, HE
T AR ENLERE, T EMENRER B T T8 E R ET KRR AW
EEE, XE, BENENEREMAE LY. LRt YT KMEEREEEE G TRY
ERFEEFSTWHELEA, YRS THLE, SAEMBREEEFREST K, IWEE
A7E R, AR AZBDIRE:.

HFER, E—BRESAHT, BESKNBERNEREEREERLS ., TR,
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E R ERE KA GIT I, TR KSR MR MK 12 5 K A6 8 R 5
EREFHLERMG. U, HRSHPFLEREESRTEMRENER, BXERN
¥MmRE LS EhE RBRKES.
: EXRESH

AENEERAEHUR, AMNEASKEEULMASHNBERR, TXEXAHERSE
. PRRARESTHE—THRENTHSE, XATHERSEMNEXRE D, 604
fRFELIE, TRRRABEAYNAR—SIEE. RERESYRBZMMRMEFEH (SHES
BIOFENRE—B(FE Y. ER—THARBSE¥FTEATFAREMAMS™, FRER
H, SFHHOXSEITEREENRET, IHAREXSSEHASHELH. KR
HA—YRE, MELEAE, FEEF —<CREN, BERRAKEHIRE 200~600 m &
B, HENgENRR 500~1000 m WEMMKARZL 1500 m BE. ARETMESD
BREZSM AT KERRE T REENESTIRE, T CRRED Y R85 shkEN
BYMEARRHRERBE, FEHIHTARKKZ A ARERRAR™,

B3 MRAANPEBHARENHANLERR
Table 3 Layering angels near the PBL celling obse’ved by radar

FHFER  aHE A BihF W O™ oH R
Reference  Time B. site Radar type Radar data
3.2, 10.7 B hUMRS, EAERSETMRE - M THARAR
Hardy &. 1965. 9 & 71.5em KAEEHBE(O~2km) R
Glover *EH Y During a 24 h period chservation, a strang insect layer was formed
1966 USA Ultrasensitive at altitwdes 1 ~2 k. The layer associated with the sharp subsidence 1n-
radar « version and was near the top of the convective mixing zone.

1870.7

-~ - :
Tnoue HEH A 32 em # 800~1800m FH 2T H M B — MM E F LY 150km® B KRB,

SRBE A swarm of planthoppers which covered abaut 150 km?® was detect-

1974 East
Met. radar ed at altitwdes 800~ 1800 m.
China Sea
19718 S RAERTARNNERRIDMRERALR 1 RR DR
Campistron FEHHETR o " )
HE . The engel strarification was formed in the inversion layer located at
1975 ° Vertical
France the 10p of thermals.
beam radar
RHERTFSHARAMBRFEEH —BAMNEZE. EMETX
1972 SENHAEEMER AR HRER LAY ERAEELR,
Richrer ¢ af. ' A strong insect layer bocared at the top of the claund which associat-
2E FM-CW
1973 USA ed with a temperature inversion and a thermal stable layer. Dusk and
dawn takeol! peaks and related nocturnal and daytime msect layers, ap-
peared in response to the daily evolution of the atmospheric structures.
Gossard &. 1970's FHAEERENHNREYEE FA RS MAERRE.
Chadwick HE FM-CW Sirong concentration of insects was detected over the capping inver-

1979 USA sion and surface inversion.
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Table 4 Layering alrborne insecis mear the PBL ceiling observed by radar
B 18] S B BH B AR x ®
Time &. site Species Radar dara References
nEx T [0 SR 7 ey e TR 8 Y 0 38 70 08 R TV L SR R 2 R L N S G
1973 Choristoneure The maximum density of the nocturnal moths appeared at the top of em- (s]
Canad Jumiferan: perature inversion, and the alitude of the insect layer increased gradually with
Iy
the development of the temperature inversion.
ERHE Pyralids . WP AL TRBE AR RREHR P (14~17 m/e),
1978 Noctuids Concentration of moths appeared in the max wind speed zone (14~17 [35]
Australia moths m/s) over the temperature inversion.
T BRERMBE200~300 m BESBPEARXRHGESENQ /TR,
) Moths concentrated into a deep layer at altitudes 200 ~ 300 m. which
1980 Noctuids moths [38]
i was just located m 2 low level jer (LL)? ¢20m/s) and over a strong surface
Australia
nversion,
3 WNREERESTEAXMMEDT 8K P (300~900 m)FILEERE T,
1988 8.1839  Moctuids moths Migrating moths concenreated in a LLJ (300~ 900 m) associated with [37]
Usa ternperature inyersion.
@ BREAXTREEASESILE. ABEHES 2SR (300300 m)
1982 Helwthis a0 (28]
USA Moths mutrsted northward in the Great Plain LL). The altitude of the
layer was nesr the jet axis (300~800 m).
*E S B T I R B A MR R A (20 m/s).
1987 H. zeu Concentration of moths appeared in the max wind speed zone (20 m/s} [39]
UsA over the tetnperature inversion.
. H. zea b MR 200~700 m B EEMW [ R M F 5 m/s)dkiE 7.7 h, 420 km,
1589 USA Spodoptera Moths tigreted northward in the nocturnal jet (15 w/s), elitude 200~ [15]
Sfrugiperda 700 m for 7. 7 h and covered 420 km.
AR S 9001200 m R AT B 500~ 650 m 8 ALET T T
i Rhopatosiphum  BEEHAE, NiKRE—EHERT 5h,
1584 USA " maidis & other M icro-insect layers were detected at the max wind speed zone {altrude (40]
THICTO-Insects 900 ~1200mYand at the top of a subsidence inversion {altitude 500~650m}.
The layers sustained for 5h during the morning.
SEARHEMREXEE 150~250 m WEBRAE LB, ZEMITHER
MK
o L8 700 m BHE.
1878 Micro-insects o [41]
A " Two layers formed by dawn take off of micro-insects were detected ax &l
ustralia

titudes 150~ 250 m and then up to 700m with the development of convection.
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(] 1)
B (8] 315 B B R B % x 3
Time &. Site Species Radar Data Relerences
ltafi;ifo Nitapervata 750~1050 m MEE E— A ERT W n R R T,
5 o Lugens &. other A passaging inseot layer berween 750~1050 m above ground, which had  [3]
iangpu

Chi micro-insects persisted all the night. was detected ar the early morning.
¥i1:8

BB TE 380~825m M A — AR ELE 90%) . ERIERE
3h. H 1211 X\ ERAM.
1988, 9. 28 A dense passaging mucro-insect layer(planthoppers acecunted for 90% of (3]
the individuals} between 380~ 825 m above ground was detected and 1211
M. lugens cavches weye caught in an aerial ner duriné a 8h aerial sampling pe-

riod {rom the bottom of this layer {20 : 55~23 1 42}

SRR HERERFE ST~ mBERLERE, BEZ2h 5F
HimEH .
1990, 9. 18 : o . . [23]
Micro-insecr layer was formed at altitude 570~ 900 m after their dusk

take off . It sustained for 2h and then disappeared gradually

M ythimma

FEHFH wa b WLEEEE 200~ 400 m BOE MM AERHALE, [2]
€ par

1986 Jilin pa Moths concentrated in max wind speed zone located at altitude 200~-400 m.
other moths

galt -

AREELE MM 2 400~ B00m M ENEESH O5~30 ms)REE,
Moths concentrated in & LLJ (15~30 m/s} between 400~800 m over [42]
the Bohat Sea.

198%
Yingkou
China

BEEANBRERE SBRAERH, EEAERERKXVRERS, —BRESTHAOHT
s, HEMSH CHRER TR R E—3, JRE 50 E A R R 2T
B, LR ENE S MBME, SXUMHARESEK, DARAESKEAX/NERR
BRI HAERFRE LD, RGBS ARGEET .

RERETETECRENLE. BEATRR, TPREMEEARNEAR FTEHERH
BKREMBEREZY, BHEHES TRAWREFFZ0H, £F—-FEHMSPgmER
LEMTRREE, WERERHEHRED . ARG Y E LR RE. —
Rz, B EASKBRETRBRERNEE, ZHE KT ERBTRTL
EEERBRRENERRBHEAN, REX-REBMETHLERS. HELASRK
R FHEA RV IH R T AE AL, AR T 531 REF HR 7t o A9 82 T R &Y 6 AL
B. A—#RBENEdEE, T KMEERNSHEENRENE. Ci1mETREN
SEMTARRMEOTN, FTIEEATRT CRRAREHFETF R, 60 FELH—KE
TEALH F B — PRI G T ER ™. HESUIRTE 1630 m AMERLSS, AEEMI EKEY 15,
RBE EEARE (K13 OO B DR TR M BE T 7% (BB T %), FIa, BRI e X g
REXBEBERTEREE, HE MK BRI KF CITHEER (1000 m).
EHFLETHEMRAKFET. ANYRER Y ENEVES. ERREESEUSHETE
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ZEPEfTRARER .
3 EXRENSEHEH

EHsHE AR RERE, TRMBEET CEBRPRIELTHRIE"E, BIERN
13, HE{T# B (ground speed) RN E 5 B 589 KATH HE (air speed) By REFI 17,
W35 T, FARAEETHN CTRETE 3~6 m/s. WML KITEEERRH
R T8RRHE 2~4 m/s"7,

®s5 FAKRNEE S (L EH 1986 612
Table § The orlentation and displacement of M yrhimma separaia deiected by radar (Gongzhuling, June 18863

H# Bt ] =Y. 3 R F 2 DR R CANNR X 5 1 3 I8 |
Date Tirae Hight(m) WD OA TRDF TRS(m/s)  WS(m/s)

11 21120 150 40 - 45 13.0 10.90
12 22+ 00 100 40 - 60 15.5 9.5
14 2330 100 300 310 305 10.3 4.0

. RASESYENE, AhRREANER,
WD Forward wind direction, WS, Wind speed. OA: Heading, TRD: Track azimuth, TRS. Ground speed.

IWHE R R E S ERBENREZFAURTES, FENERSERILLRTY
REMERA X, GBS, HWEBRH, LKEHE. T, RBERT. KRESAIRET
AMRFFE R R WA SR R AR R, FEARERE, BN RITEERR
BIK TR SREKH —CRER, RRAERLEXET KITHA 7, HAR
SHEBFKYLRRKSTEMMEE, REYHARA, LRBBPHFADIURARE IR
LHZHRAEGE NHSEFRER KA ¥ SHER S B RFREERE. KTE
RRGAREGEERENM BT TR T A ATRNR LN BEES, WREE—
AR ARIEEE EMERESK, #EM AR EERRS. IHEEREL SN
AEHE, MARSERNBRBEAA/UTSE. RFRERY, ERRRH KGR LRI
L. RERMEAERER LA T T AR EAEEY . ERXHEN - KEZRMF,
ERE Y 14 m/s RZARFHEN RLBAZETEER 20 m/s, TR EKEITHEE
411 m/s, HXTRELMYRERGETEEAZERY 5 m/s, AL, HRIFHFEE
AR KTEREFFRARAENHRTEL: EEITAIRF, EFRBRENRNE
7, TRk B

FRFBER T HEN, BEOITARLERKMER, PEPRABRE BB KTH
i, ALK E S R E, N S N SOW . T SR ) G 8 (5 R —
), RMRTE(RBF G RAEE—E KA, KAWL MRS B e E
FACBETEDR A0, Rk 6 A[LIEY , FXWHM E EEARKRNE KA, W
FIFRAAR R, E2E B HILP SR SSW-WSW, ElRA R EN T F,
{5 BLEFR AT SRR 07 iR WSW., B Fhig [ #E SE AT 3 bR (L B M AR, HiX
T AN EFE N ER S T TR .

BRMMPRRA KARKFEETAY, HE 199 FRSUMNHY—KRELZHE, £
700 m BEER T HHBEANLE, iR LERE M/ MHR R (Riley o ol. FER

£ OO0 http://www.cqvip.com|
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¥eé HWEOTHMXNERSHS (ILH 1550

Table 6 The orlentation & displacement of autuma returniag mosths {Jiangpu, 1950)

H #A B [ ERAFL ft # F fu H ™
Date Time Heading Track nzitnuth Wind directian
8. 24 181 45 SW SwW . ENE
22100 Y 200m LAF SW, KL E wsw-w
200m below, SW; above, WSW-W
23 1 00~-00 1 00 SW 200m BT WSW, Ll L WNw
200 m below, WSW; above. WNW
8.27 1B100~18100  SW 200m EL T WSW, Lt w ESE
200m below, WSW; above, W
200 00 SwW WNW
8. 28 18 1 00~21 1 00 SW w
21:00~22 1 00 SW WNW
8.29 18 1 90~~00 ¢ 0O SW-S5W 200m L F WSW, b | WNW W/ESE
200 m below, WSW; above, WNW
8.30 181 00~20 1 DO S-35W SW
201 00~~22 1 00 s WSW
221 00~00 1 00 SSE-S SW-WSW
g.31 00100 SSW 200m LI F SW. Lk WsSW
200m below, SWq above, WSW v
9. 02 181 00~20 & 0 5-55W SW ENE/SE
9. 03 17 1 60~20 1 00 5 WSW E
20 ¢ 00~23t 00 5w 200m LT WSW, LIt W
200m below., WSW, above, W
9.04 181 00~21:t00 SSW w E
211 00~221+ 30 SwW 200m LA WSW, L E W
200m below, WSW; above, W
221 30~231 30 sSwW WNW
23 1 30~00 1 0D WSW WsSw
00 « 00~02 1 00 SW 200m BLF WSW, bl L WNW
200m below, WSW; sbove, WNW
4,05 17 1 00~19 1 0O SSW SW NE/ENE
20 ¢ DB~22 1 00 SSW WSW
22 1 0D~08 1 00 SSW W/WNW
9,07 201 0p~221 00 SW WSW E
221 00~00 1 DO 200m LLF SW WSW
200m below, SW
200m BL L Wsw WNW
Above 200m, WS W
5.08 191 30~-20+ 40 SW w E
5,08 041 30~06.30 SSW 200m BLF SW, Bl WSW-W E
200m below. SW; above, WSW-W
5.13 201 00~21+00 SSW SW/WSW - NE/EMNE
8.14 05 00~06¢t 00 sSW SSW/SW NE
5.15 20:800 SSwW W/WNW SSW-SE
5,17 171 00~18 100 SSW 450m B4 F SSW, B!k S-SSE NE
450m below, SSW; sbove, 5-SSE
18 + 30~221 00 SE-SSE 800m Bk | SSE
Above 800m. SSE
23 1 00~01 1 0B SSW SSW/SW/WSW/SW

PR, BANEER R CRIRT B0 82 M R SR TR A4 B, TR T
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ER e, MR BER, RETRENIFEERRE .

Hil. MEETEKMER, THEMIRENHE MYLFTERERE. T ik EmnilE 2
fta, ERMETEERRHABEEH I KOS FEENTW . HERET KHARMA
BEEELHI T E—HOEMEHERSE, EiL. MEEXTEIRBEHT AR, F
B IR E M7 M HAE TN B R
4 &g
41 E—RRXSEHT, ZEEARAMELANERERTL, EHERERT CHER 1Mt
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