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Abstract: Between 130 and 170 km altitude in the daytime ionosphere, the so-called
150-km field-aligned irregularities (FAIs) have been observed since the 1960s at equatorial
regions with several very high frequency (VHF) radars. We report statistical results of 150-
km FAI drift velocities on a plane perpendicular to the geomagnetic field, acquired by
analyzing the Doppler velocities of 150-km FAIs observed with the Equatorial Atmosphere
Radar (EAR) at Kototabang, Indonesia during the period from Aug. 2007 to Oct. 2009. We
found that the southward/upward perpendicular drift velocity of the 150-km FAls tends to
decrease in the afternoon and that this feature is consistent with that of F-region plasma
drift velocities over the magnetic equator. The zonal component of the 150-km FAI drift
velocity is westward and decreases with time, whereas the F-region plasma drift velocity
observed with the incoherent scatter radar at Jicamarca, Peru, which is westward, reaches a
maximum at about noon. The southward/upward and zonal drift velocities of the 150-km
FAls are smaller than that of the F-region plasma drift velocity by approximately 3 m/s and
25 m/s, respectively, on average. The large difference between the 150-km FAI and
F-region plasma drift velocities may not arise from a difference in the magnetic latitudes at
which their electric fields are generated. Electric fields generated at the altitude at which
the 150-km FAIs occur may not be negligible.
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SN-FHI7T I A~ - Y7 MEERY, h<Ibh IS L—F—I2 X 5Nk
BB EITo72. ZOKY, 150km FAI T I — ORIIHEZE -/ HinE K
7 MR, FRICBVWTRYT A2 ERHS Ik o7z oMM, F A
TIA< - U7 VHEEOYAEE KT 5. —J, 150km FAl T2 —OV§a & ¥
)7 MR, BRICBOWTHHE & SIS T 2850, eh<wrvh DIk
THEHELL —F =TSN/ FHE T I A~ - FU 7 MEEIRT L9 RIEF
IEDORKIZIEE Tldedh o7z, 150km FAI BV 7 P #EDO K X X%, F 47
FGAZ - B 7 MM L, Y CHRENSIER 3mis /NS L, B I
25mis NEWZ EDW SN o7z. Z0EWE, BHEREBTH 5 E HIBO,
AL L 2 ENCTHT 20138 L <, B 150 km fHETHEK S5 R
HEGVHELTCOWLREIELZ 5N 5 .

1. Lo

NSRBI (Field-Aligned Irregularity; FAI) & 1%, TBEEE 75 X< OB
WIBERHNITELIHRETHY, L—F—IlLo TlWHEL. a2 =28 S 5. FAI
O—FEiTH 5 EEE 150 km FAL L, FEE 130km 7225 170km I L, BREICB SN 5.
150km FAI =3 —13, AX VA (R)b—, BEAME: 09°N) ICHEI N L —F— (G
B 5 50MHz) CTIRAIZEBIM S N7z (Basley, 1964). CHOII—D4F#E LT, 4ER
FEAVFHIHIZRH & & SITTFREL, IEFEHISRKIC R 572, TRIZEAT L2 EDBEITH
NE. ZOXHIZ, Ta—TREORR - EEMIEXIZHBWT, 150km FAl Za2—i3 4t v 7 L
ZADBIRIZBT WD E W) 2 END, Ay 7 VATa—LIFEhLZedbHD. ALV
OBMLRE, 150km FAl TI—Z KM (3707, @BEAMHE: 0.3°N) OL—¥F—
(50 MHz) (Kudeki etal., 1998), % > -V A Z (7F ¥V, BA i 1.3°S) O L — ¥ — (30 MHz)
(de Paula and Hysell, 2004), 20 T (22— F Y XRT =)V, BRMEE: 26°S) OHF L —¥F —
(Blanc, 1996) @ X ) ICHESMREMFETOABMINTE /2. T D720, 150km FAI IS
FREBIFAOBLTH L L EZON, TOERER S #HSHIKTF % 2BAFEZHHRE L
T# z 5N 7z (Tsunoda and Ecklund, 2004). L2 L, ¥4E, @SR RELSBEN Y F (£
v, WA 64°N) ®L—%— (53MHz) (Choudhary etal, 2004) 3 by Ny (A
YEARTT, BAME: 104°S) OFB RS L — % — (47MHz) (Patra et al., 2008) T
150km FAl T =A@l S p S LI L7z, 2D X918, BEIRED S BN/
WTH 150km FAI 3Bl &b K ) 12k o TE 7

HEHEEEY X, EXB FU 7 MCX o CEHEET I A~2Bnd 720, EkERESEICEE
BH25. L72HoT, BHESYA I 7 20W%ICE, BEOBUPLETH L. HEE,
BEEREEREL X, KEOIETHEGEL (Incoherent Scatter; 1S) L —%—I2& 575 A< - KU 7
MAEEOBINC AN L2 E SR ERliaEEmIC X s THU SN TE . L2HP,
BWmHuﬁﬁETn@,mﬁ%¢ﬂ®$%ﬁﬂv—f—féHML:~%@M¢%C&%
&5, TOFAIZI—O KRy 77 —@ L, EHEELCLSEXB FY 7 MEEICIZITH
LW Z & AR & LT % (Kudeki and Faweett, 1993). ZNFETIZ, 150kmFAI D K v 75 —
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HPE L FHBEY & OB, FICREKIRTOBMICIED ZITbNTE 225, AL T,
W7 VT7BICMET 53 by Ny (0.2°S,100.3°E) ORERKR L — % — (Equatorial
Atmosphere Radar; EAR) (Fukao et al., 2003) % Ji\»%. Patraet al. (2008) i, #% T EAR
% T 150km FAI O 247V, B H B OB 2 5 150km FAI @ F v 7 F — s B A3 HE
PO EXB K 7 MOEWZ & 2R L7z, AHIZETIE, 150km FAI O K v 75 —#HED
AT 21TV, TORBEEZ LAV A IS L—F =12 X LSRR Y, BEBRET VIS
HONZEXB N 7 MEE DI %479

2. B R ONT— 7 i
EAR (E, 2001424 Y FAYTOAR M ZR-a My N IZERSI N RGBRIAO L —
¥ —Td % (Fukao et al.,, 2003). EAR I, 560 A 3 FET/NKT ¥ 7 F & ELER 110m O]
WACBE LT YT F T VA ZHTAEIAZTA Y7 VA Ky T5—+ L—F—T
HY, HERWEEE 47MHz, HEREHIIIE 100kwW TH 5.

£ 1 FREKRKRLV—5— (EAR) 12X 2EMOEE 150 km FAI ORI ST 2 — %
Table 1. Parameters of daytime 150-km FAl measurements by the Equatorial Atmosphere

Radar (EAR).
e 200748 H  [200749H ~ 200842 F
22-28H 20094104
(165°,21.8°) (135°,28.5°) (150°, 24.0°)
(180°,21.2°) (150°, 24.0°) (165°,21.8°)
(195°,21.99) (165°,21.8°) (180°,21.29)
v— 4 F5E (180°,21.2°) (195°,21.99)
(FFhrf, RKIEA) (195°,21.9°)
(210°, 24.3°)
(225°,29.2°)
(240°, 38.8°)
P4 il 90.0-219.6 km
rien P G 79.6-202.8 km
L v VR 1.2 km
7OV AR IR LR 1.6 ms
FFTHAEL 256
UL A a— R Sy b e a7 R HURFE
ak—L > MEY 8 [\
A rae—L» NEYS 5[H
IR ] S iR AE 465s | 344s | 82's
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EAR 12X % 150km FAI O 8LIE, 2007 48 A2 SRS, Dk, A 1 EMBEES >
Tbhb X H127% - 72 (Yokoyama et al., 2009). AMFZETlE, 2007 4 8 H A5 2009 4 10 H
¥ TIZ, EAR Z VT 150km FAI OB N7z 129 HO 7 — ¥ %t L7z, 129 HD
BIHD S %, 150km FAl = 2 =25l SN 7201, 90 HTH 5. K112, LBl s 2 —
YEIRT. AV ROHT U F-L—F—THA SN2 150 km T2 81F % FAl O =0 —
BREELX, JEH 25\ S &A% Patra and Rao (2006) 12 & - THEE N THBY, EARIZL B8
WTHTa—REIFEFICTHEEZ LN 22T, vz a—CTdRINTEL L)1
BTV AER8us D8y k- AT A F ) EEAV, ae—L v MEsg%E 8,
Arvae—L ¥ M s %E S T-72. Bl > YV ofEHIE, 90.0-219.6km, L ¥ Vgl
1.2km TH 5. F7z, 150km FAl T2 —OBHNE, *hubE - e g & ) 9 % 2 Ti7o T
W57z, WEMSRGELE, 2007 4F 8 H i 465s, 2007 4F 9 H A* % 2009 4F 10 H F Tl 344s
THb. 727201, 200842 Hix, 150km FAl = I —BIHlO A% ik L TIT - 72720, K
GrfRTElL 82s TH 5.

FLIRT LI, FAIBIINE, L—%— - E— A ZHHIMICEZT 5 4T TIT).
EARICE A Bl CRIBBOC -2 2 BEL T A 720, HFE—2FHTHRON Yy 79—
HWEZARTAIEILD, WOBMEREMNICBTSFAIO R 7 MlEZRD L I EHT
&5, ARWFZE T, BRI LI &5 & B & B0 2 HIS T TS, @)
MU E IR E ) 7 MR, A 180° DY — A GO Ky 75 —#EZ vz W
P RY 7 bR, A 1650 & A 195° D 2 DD — A KD Ky 7T — g R Xy
MVER L TRDZ, REIETIE, Vv 77 —HEORELZ/NSILT A0, TI—5RE)
-3dB L k7T =% 2w, FAI B 7 PEEOEH - HE Lz TARZ720, 77— %
FEROE (11-2 ), 4rniks (3, 4, 9, 10H), & (5-8/]) ®3OOFEH, RITI—°
MBI % 09LT ~ 15LT O & 1R T & 27 # L7z, EFMICBWT, LRI LISFY
xRS, Fv 77 —#HEOVHHEERDT.

3. MR ROEL

31 BAOREXL/ERENY T MEE

EAR (2 & » THI S 7z 150 km FAI = 2 — OREDHER /A& K1) 7 M EEOFH
HZLZ X 1 OKMTRT. T —n"—I%, BEFEEEZET. HOEILIHIC, BPHROE
(112 H), 470K (3, 4, 9, 10H), %4 (5-8H) OFHMTH L. EOFEHICBVTH
FU 7 bR, L/EETHY, bhﬁ@%&ihﬁkté NS BB IR S
5.

NSO RLY FHEBICBITSEXB FY 7 bl & IL#R§ 5 728, Scherliess and
Fejer (1999) 12X % FHISRE 75 X~ « NV 7 NHEORBE TV E v/ ok
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Upward/Southward Perpendicular Drift Velocity

Nov.—Feb. Equinox May—Aug.

40 ARARASAS RARE RAARRERS LARF 40 SRALLEESSARRRALE RARS RRRP 40 prerrrerreeT T
— 30F 1 so0f 1 sof 3
izl 3J £
> £
£ ] ‘ E ]
— 20 F 3 =20f 3 =af 3
> ] 3 ] E
= £
o ] £ ] ]
2 w0 { 10 {1 w} 5
> E b E 3

of-—-----—---3 of---------3 of---------

FIUTINS IS RTINS SITE TS PRI DTS TS ISt TS TS SUU I S

09 16 11 12 18 14 1§ 09 10 11 12 13 14 15 08 10 11 12 13 14 1
Local Time [hour] Local Time [hour] Local Time [hour]

1 A FAYTORBERAL =% — (EAR) 12 & - THIM &7 150km FAI =3 —
DRITHE LW E B 7 MEEOPHZL OG). Erb, 11-2 1, 3,
4, 9, 10 A, 5-8 AD ¥, M#1L, Scherliess and Fejer (1999) (2 X % F #HIRS
H79 A< K7 MEEORBETF L2 O, KFMICBT S FHEEENE
A< - FU 7 bl CREIEBI IR Flp, OEIZ 70 & L72). T — N =134
HERALTRT.

Fig. 1. Thick lines indicate the local time variations of the 150-km FAI drift velocity
perpendicular to the geomagnetic field line (positive upward/southward), observed by
the EAR for (left) Nov.-Feb., (middle) equinox, and (right) May-Aug. Thin lines indicate
the vertical plasma drift velocity taken from the empirical model of Scherliess and Fejer
(1999) under the condition of F,,,=70. Error bar represents standard deviation of the
drift velocity.

ETFNVE, ISV—F—ROEATHREIZLZ2BINCESWTESNTB Y, BAREIIBIT
% F RIS 77 A< - N 7 MHEAHPREEE, KRB E O Fy,,, H, 75RO
BELTHAONS., AWIETIE, WEREELZI MY NCORETH S 100.3°E & L, Fy;
DA IZ KBS/ A3 5 70 & LT, Scherliess and Fejer €7V 5 K1) 7 hBEOE%
Koz KXY, a3, 4,9 10H) RU% (5-8 ) Tid, 150km FAI I — D
PEAZ LI E Y 7 b3 REBRE SV S5 FAEESRE S5 X< - B 7 MR
&, FRICBVTHRME & ISR T 5 L v BEko»—% L Twb. 4 (5-8 H)
TIE, WEPEE S, EFRNCBAMEZ O L WO BB L2 EHML RO s, 5 R R O%D
MHEOKE SEIEK$T 5 &, 150km FAl T2 — O IMER L/ HEHE 8 7 b#EDOT
BEL, BEALORBRFICBWTFHEERE 77 A~ - F) 7 PAEL D /NS, £
DI EMs LINTH ), EEFEOREEIYH/NE W, LA T, 5REROLICE
WL, 150km FAI =3 — OfEIMEZE 1/ & B 7 M EERERESICL S EXB F
Y7 bLFIE—HTEEFEZA. AL, B (11-2 ) T, 150km FAl = I — DfEIIH
ERE/EAE FY 7 FHEEE, 11-13LT AOFEHEICB W T FH#EBgE 79 XA~ - KU 7
FOMEELD b 6-8m/s/NE L, WEEOMAIEEERAEL D S RE V. P TIE, 150km
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FAIl T2 —OREIMEZR L/ M E B 7 P, FREBENE T I X~ - FU 7 FEER
WATH 3mis /NS v, Scherliess and Fejer (1999) Ti, ETF VLA b/ flix e A=V -
L—4¥—R AE-EMETBN SN MO L L, E7VORBMEZMEEL TWw 5.
ZORER, BEDIZE A EDORHFFICBWT, EF VO, & H <A OMEE X 5mis BLA,
AE-EHEDMEE1Z10m/s LN T—3T 5 Z EHURENTW S (Scherliess and Fejer (1999),
Bl 4-6). L7225>T, I ¥ /NrD150km FAl ZI—) NV 7 M#EE L FHHSE N 7
N REEDE TN DD E N, Scherliess and Fejer (1999) DEFILVOEEIZL D D0 b
LIz,

32, WAERNUT MERE

2007 4 8 %5 2009 4F 10 12 EAR TEIM S 1172 150km FAl T I —D ¥ v 75 — @l [&#H
SRV FY 7 MHEZ KDz KB A FHHEER 2 ICKRTRT. HOLH» S
Mgz, mPERO®E (112 H), sk (3, 4, 9, 10A), & (58 H) OFHETH L. W
PR 7 NEREEIE, Jifh 165° & i 195° D 2 oD — A HD Ky 75— EE RS
MVER L TR 72AY, 150km FAI T 3 — OB EE & 5 7 A KAEE 2558 < (Yokoyama et al.,
2009), HPifg195° D — AT SNEPHELN R L, T BRUT 25605 5.
D7D, PRIZRT A HIEICBIT S 09LT OF— ¥ 3Kl >Twab, KfodzT —/N—

Zonal Drift Velocity

Nov.—Feb. Equinox May—Aug.
10 1 L} T Ll L} 10 L I 1 L T ln T L} T T I
ofFl-q---—-4=43 op-------—-- DfF —————— — —
o
2 10} 4 -0t 3 -0} E
g :
-20 i -20Ff 3 20 E
2
8 -30 4 -s0f 4 -30
C}
> 40 F 3 -4 f 3 -4o-\/_
=50 =50 4 =50
Il 1 1 1 ls 1 L 1 1 L 1 Losal ol L
09 10 11 12 13 14 16 09 10 11 12 13 14 16 08 10 11 12 13 14 1

Local Time [hour] Local Time |[hour] Local Time [hour]

2 AV FARYTORERAL —F— (EAR) 12X - THIII &7z 150 km FAI a2 —
DOHIIE Y 7 MEEDOVIHAZ O, M, eh<xvaTBRllENF
FTHIROWPE KV 7 h i (Fejeretal. 1991). AH 5, 11-2 7, 3, 4, 9, 10 H,
5-8 HOYY, T5— - 3EHFAEY KT

Fig. 2. Thick lines indicate the local time variations of the 150-km FAI drift velocity perpendicu-
lar to the geomagnetic field line (positive eastward), observed by the EAR for (left) Nov.-
Feb., (middle) equinox, and (right) May-Aug. Thin lines indicate the F-region zonal
plasma drift velocity observed at Jicamarca (Fejer et al., 1991). Error bar represents
standard deviation of the drift velocity.
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i, EEEEERT. I REBEOL®, e AV THRSN FEBEOREG FY 7k
P (Fejer et al,, 1991) Z FIKICHIFT/RT. ANV A O FFHIBHREG MY 7 b #HE
1979 4E22 5 1988 4E 6 A DM OBIH DI L 1715 HOTF— 7 2 L7230 TH 5. K2 LD,
AR BWTRR & & DI & OB LT & v ) HELOMIIL, EOFEHT
H—HLTWABIZEXRTNA. LaL, A<V AOF#EEEE N 7 F#ETIE, EF
HﬁKEW§EF®WﬁﬁE®$“:wa%ﬁ6hé®:ﬂL a k¥ 32 @ 150 km FAI
II—DFy 7T —#HETRIIAEINE L, 2089 ZHRIEIAS R, Lnw)E
Whih b, T2, FOFEMHICBVWTHL AN ADEHEBEN FY) 7 FEEICHRT
150km FAI =2 —OH P K1) 7 b#fFEIE, 15-35m/s (4Tl 25mls) /M &

LA ADIS L—F =%\, Chauand Woodman (2004) 1%, 150km FAl =2 —®
WP R 7 M FEEORE N 7 M EEORKETY, WEEE S, IEFEHICERDE
MEOHENKREL LD, TFRIIPTTHINZOREI/NS 7D E V) HEIG—T
A%, 150km FAI T2 — QP KV 7 M, FHEBGEIE Y 7 M3 X 0 TN X o R
ANEL, ZOEIFICEFHTCREL RS, EMELTWD. 2D 150km FAl =2 — &
FHIROWI K 7 FEEOMHDMENL, AL TRLZZT M ¥ N I2BF 5 150km FAI T
A—OF) 7 MHEELE IV ADFFIE ) 7 PHEOEWEF UEHTHS. L,
I NI NVITBITSB I50kmFAl T3 —D FY) 7 ML FHFIL Y 7 ML 0@V,
ANV AIICBITLZLOLDHKREW. F72, 150kmFAl T3 —0 NV 7 M#EEE FHHE P
U7 bEEEE OEWNE, SE ST LD SR EIEFICALNL. O, Chau and
Woodman (2004) 12X 2 h <V ATOFERLE —3F T 5. Chau and Woodman (2004) i,
WO R 7 FEEOEIZOWTEZ ML ENE ZOFIFTw5b. 121d, EFHBOR
VRO EZALDHRTH 2 L) SO TH 5. B EFIEAELEILOARFIRTD Y
AR S N2 EB I > Tab 57280, 150km FAI T3 —0 K1) 7 bl B % O F $His%
KU 7 FEE EFIRTIESNEBRICLHEXB N 7 b ThbeEZ NS, EBHEE
Yild, A= VEBERNRKICR D EE 106km I2BWT, EBY A FEICL VARSI S L
EZZ2OHN5. KIITRT LI, BARETHLEHNH THIM S5 150km FAl & F
IR BT 2 ESE, TNENOWIIMATDO%N D EFITHERINZbDLEEZ LI L
HTE 5. MHEOELRARFIBOWFMEEZ, 47°N L ISNTHY, TOMIT 48 DEN
A3% %. Chau and Woodman (2004) 1%, b <)L A CTEIM SN 5 150km FAI & F % N Y
7 MHEEE OEVIZEE TR AN H Y, ZoENIE, BRSNS E HIROBSMEE
IBEVICRRNTLIEREHLL. 22T, BHOREREEIINSL, arsnre
EARNADOEEIZL BEVIIMATE L EEL, ToOHNEZI I NI TDORY) 7 b#E
BECBWTHEMT LI LI2L ), BHROBMTMELEIIZOWTEET L. a by /N VI3
SURERE 10.4°S IS0 L, B S5 150 km FAI DAL % 2 8L, BAHE 11.9°N T
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Eh=ILh

Eh=2ILh
150km FAI

0.0° 4.7° 9.5° e
i =R EE

3 FERFAL—%— (EAR) 12X % 150km FAI Bl L, &<V AIBIF 5 150km
FAl & F SIS O B &2 /R 5 midL - SRR, Kb o R iz, EAR
THHI SN 5 150km FAI %8 2 )M &3, flvilisiE, eh~ v s TS
% 150km FAI & F FHI8 0 UM B8 % 3 5 i )M & 297, W 105km (3,
PHEEENE T A T BB BETH 5.

Fig. 3. Magnetic latitude and altitude cross-section showing locations of the 150 km FAI
observed by the EAR and the 150-km FAI and F-region drift observed by the Jicamarca
radar. Magnetic field lines connecting to the 150-km FAI observed by the EAR (thick
line), and the 150-km FAI and F-region observed by Jicamarca (thin line) are also
shown. The electric fields are considered to be generated at an altitude of 105 km.

BRI (B5EE 105km) 122035, b H <)L A TEIM S b 150 km FAI ORI ERK
THINTH 5 E HIBOME 47°N L 13 6.2° DEWREH LI END, T bF NN AT H
? 150km FAl =2 — K1) 7 MEEOZIE, ENENOEEER S N5 E FIROBAMERE
DEVICERNTZEEZZ5N0D. LaL, I by THRISNS 150km FAI O EE K
FHIRII BRSNS 11.9°N TH Y, A <IVATOFHE N 7 b ##E 2 3 B AR OB
S9SN E DT 24° TH D, TD#EEF, bA~IVA THEHEIX NS 150km FAI & F 4
WY 7 MOBBYGAREBO&EEZ (48°) XD d/MAZw. AL, 2 bF N IBIF5
150km FAI Z2— D K1) 7 PR, AV AOF B Y 7 FH#EL 15-35m/s DD
HY, TOEIE ATV HITOI0km FAI L FHEIBNY 7 P#EOEI DB REW. 2
ORER LY, EHOWMEAMHELILTIE, a2 M F NN TRINES Rz 150km FAI @ K1Y 7 bk
JELEARNVADOFFIE ) 7 PEEE OENEHHT LI ENTE R, LFRXD. 2
2L, Z2TiE, BYHOREMRFEINS S, T b Ee ARV ORI X SN X
D HBEREEMAREVERE L. LAL, ZOREFILTLDBIELWEIRRLT, #
DEG & AGET 2 LB D 5.

B OEMEE T, A VEERIR D SV EE 105km ORI X B ER YA S
FIZLoTSqEME LIINLER (¥4 FEER) AN, BROBEMSEDIZLL LD
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WZFAFEEBEMMEONS. Zo0F A4 FEERIE, BEAREE A THEILEERERLZNIC
WC, #30°EfE LIS EMEME R T 5 L) IZihs. ZoZErs, YA E
BRRPZOBEBIOMESND ¥4 FEE LT, BEXEEICE KT L, F-RKRMREZE
Lihs8wEEZz 6%, ok b, PRI X 0 b T LA B 12 R
FTHEEZLNDLZE, AMINVELARVADEEIZZENRZN0, 12°S L RE LB
HIEDL, AMINYELAINIOMBEEDENS, T N THRIIE N
150kmFAI Z2—®D FY 7 FEL LAV A DO F BN 7 ML OFEWZES L Tw

WHEESEZEZ bND. E6I2, AR VAMEIERDBHORADIKENRERTH D,
DX RIFE» B ORREE L 7253 R D H 5. Doumouya and Cohen (2004) 1
R 450 km 2= RS S AL, CHAMP (CHallenging Minisatellite Payload) C#l & 721
BT =5 RRTL, FREY =y NEBOBREICREKFAESH LI L AW ST, Rl
Vv MERITBAREICBT L BHEEL L HEICERLTEY, ZoRIE, BHokk
ERATEDAET B I L 2R LT A, AIRICK > TR I N, I by /32 o 150km
FAIZI—O )7 MHEEEARVADFHB Y 7 FHEE OENIOWT, ZOKRE
AITEHEPE Y OB EZALITER T 2 b 0%, 5 VIERE, W EELsF 2 ERT
HEHEXNT B2, ZHMTOBLEOBMILENS.

Chau and Woodman (2004) X, EARUAICBWTBI X7 150km FAl Z2—® K1)
T NEEL FHEBNY 7 PREFRLRLEKNO 2 OHE LT, HE 150km fiE TORPEH
PR DEE 22T T b, S 150 km AT ISR PG AL S 236, TORTIZBWTE
B S NG, ZFD72DIC, FHEBEEE 150km TIENY 7 MRESRLZ E W) O
THb. LAV AIDOISL—F—THNEI N/ FHFIEFY 7 b#ERZ, 79 AYDEXB
FUZFE2BIAILTEY, 79 ASOERMZERICHIE T2 EEZONLH, A—F— -
A=V OEMEETHEEMECTH S FALZ, RITICER SN0 MERICL % EXB K
V7 NCHEBLTBY, TOMEIIERNLE T I A OEEOMEE & Rl DRk E X 5
n5s.

4. ¥ & »®

AV FAYTORERRAL — 7 —CHI S N7z 150km FAl T3 —0 K 7 M #EO#ET
T 24TV, WFOZ &2 6,27,
1) 150km FAl =2 —OREIIMREE L /M E B 7 MEEE, BBORTHRICE VTR
EEBINE rEDH B, 2R 7 bEEDHZE{LO MR, Scherliess and Fejer
(1999) 12X 2 FHMICBUI AE T A~ - N 7 VEEORBEFVE KT 52 LN
otz —)TC, 150km FAl ZTI—®O KV 7 M, FHEIRT S A~ - KUY 7 MIHEX
TR 3mis /N E W ED ST 5 7.
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2) 150km FAl =2 —oP§[a & K1) 7 MEEER, BRICBW TR E & DI T2 e
oI ho7z, AU AICBIT A FHEBTI ASOEE FY 7 M, IEFAHE IS
EHEOMMKDNASNLD, T RFNIIBIT S 150km FAl 22— Ky 75 —#HEICIE
ZOLXH)BRKIEIA SRV, F72, 150km FAI I —0 Fy 75 —#EOflIX, F %7
FAX - K7 FHEIDLFEBHHBms/MNI W EHNRWHS 2I27% - 7. Chau and
Woodman (2004) THifiE N T2, BHERERTH 5 EHIBOMEIC X 5 E N T,
W D7 2 B 2 D138 L. B 150 km AHETAER SN2 (TN 2 B A E L <
WHIREEA % Z BN b,
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