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Anomalous VHF-band radio-wave propagation beyond the line of sight prior to earthquakes has
been observed since 2002 in Hokkaido area. These records of the propagation have been collected
as variations of electric field, and they include not only EQ-echoes which are shown as anomalous
upward rapid drifts associated with an impending earthquake but also other transient signals and high
frequency noises. It is not appropriate to apply the Fourier transform to such rapid variations because
transient local changes in time domain data are transformed into the overall feature in frequency do-
main. In contrast, the wavelet transform suppresses this influence of tramsform by means of expan-
sion and contraction of a mother wavelet. In this study, we applied band-pass filtering with the
wavelet transform to reduce steady noise. As a result, we could distinguish components of high fre-
quency noise and intensity variation relating to EQ-echoes. It improves the estimate of edge intervals
of EQ-echoes. Furthermore, by the frequency analysis for the EQ-echoes associated with large earth-
quakes in Hokkaido, we found that high frequency components were attenuating in the EQ-echo es-
pecially in case of the southern Rumoi sub-prefecture earthquake (M 6.1) of 2004. This type of EQ-
echoes may be characterized as long-distance propagation.

I. 1 C & Iz

WRIZHEATL T, VHF # OB Rl LIMNEET D2 HE PR E SN TS (Kushida and
Kushida, 1998, 2002; Z&4A - i, 2005, 2009). Kushida and Kushida (1998) Tix, ZDJFA &
LT, HMEANCEMEICETEEL(LAE I Y VHF HOER 2 HELS &5 /lRetE 2 L 2.
N DOWREZS, EFELOREFICLY, 20 X5 2MEICEiTL TS L) VHF %
B DAL I HOW T DOIFIE TN T E 72, —J, Fukumoto et al. (2002) 1%, 7 v 7%
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T R LR ICRRE T 2 S BELR OZERESERT 2 2 L6, BELURPEREE X v bIEWy
KB~ B RBICFEET D 2 L AR L 7=, Hayakawa et al. (2006) 1%, $7e2 2 FH~HIT 7
KIET 7T L% VHF HICE £ 5 FM BEEEBLIN 247V, HELR O ZEREDO I Z 0
Bk HmAEHEL, HMhRBRFmEm < I EERL, BRTHICHIEABGTET D Z L 2R L
7z. EbliZ, Fujiwara et al. (2004) Ti&, HERTNITHER DO RWEEE ZZE L TWIZZEH
DEICMLZEL TWRP- T L 2T T, ThbORERFM BOERITHRR D /4 X L1
BIfRARWZ L AR L Te, A - fil (2005) &, ALvEiE - A S CEI S 405 BUGELIE O RS TE
Mkl &, BRI DHBO~ 7/ =F 2 — RORKEE L OMICERMN RGNS D Z L ZRL
fo. IHIT, FHA - fh (2009) TIX, BUA S VT HGELIE ORI A DS EEER 1T IS ITE A I Bl
LTW5 ZLaRL, BRIy T2 N2 bLOHERIC LD EELE "B LT, 20X
DlT, MIBICHRATT 2 REEREICET BRI Z BTN TE 2R, Billshicitsz s
DICEEL <T T 2R T NETHE VT TR, BRI fdkicid, JELEH 2 0n»
EWEARDERE S A TWDAREMENSH 5. £ 2 TR T, ZETEILTE O BB
WC, ITFARYEE THAE L 7o o K & 2 i8I Je4T L TEII S e VHF #E R O BRERIE i
FLIZOWTHRT, 28, KRB TIIHEICEITT 5 VHF HEKEEEEEELHRA - b
(2005) 1Z725-> T M= a—] LIES,

. Yxz—JLy FEHBRICKDHMET O—DFET

AR THNWS T —21%, FM R0 6FHE S IcER 2 Rl LAAOSHETNCE W 7 VA1
IVERIESNIZSDOTH D, BHOFMREZER 7 U4 TiE, EROMBEIHIINRNWOT,
IhatsE L T OB R EE LB TE 2 X5 1c Lk, MERMIIZER ZEA%L, EiiE
JEEB L L Titdks D, 6> T, T TR ZBREFLHKIZZ O X S RaEHRITEL L 72 ER R
EEEIRTH D,

— i, BERIIT —F OFWEMEITICIT T — ) 2 EBmPANL TS, Larl, Bxo
VHF #HERER T — 7 1B W TIE, BT a—2P2IcE#hd 2HEENR O, SHICAT/
ARCED N TV 2V MREEVPEZBET S, ZOXORT 27— ) 2 EREHHTS
&, FEEISIR CORPTRIMEE AR MR CORENREEICER SN TLE S ), $E
BLTHROBEFOKEAHFR T L3IV, —F, 20X RlEREwRT 572D
FEAHINTWDS Y =—7 Ly MEHTIE, FE5FE ECRWT, REEHEFIEEIC X 5 E50OR
MIREDN D & BIEMIEA Y L OO LA KA T ORMRE~Y —T =—T Ly F O/ Lo
TR TDHZENTE, EEDONT Y= FARZEENCx L TR - 27— L O itHEL CRFT
MR EBICMZ 2 Z LN TED (Farge, 1992). Fio, HHtY =—7 Ly NEWITITHE 1T
DT DT, TTORRINT —F OFERPFRTH D, BT =—7 by MEBRITIFERE
BMTHIDELEREFBRTIERND, avEa—FDOHOBRERBEICMZLILNTES L
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FSONTNDS (Farge, 1992). b1, WEIFEEELWOMEZFAL, EEORTr—L2fH
LCOT 4 NVAHIDBRRETH D, ARETIE, 2oV x—T Ly NE#% VHF # R EEET—
2 LTS 2 2 L 2ilAl.

Vr—T Ly NERICERT 2~ - =—T Ly MY, BEOHEECHITO BT X - TR
WEva. VHF #BEEET -2 13 N7 vV o v M REHEL L Glelowd, B - 27— VHHEE
TOBEWRTEEPLETH D, AR TR, ZhziicdTbd &L TMorlet V=—7 L v h
(Morlet et al., 1982a) ZfMAL7. Morlet 7 =—7 L v M, B ™ #REKEKE L,
ZAUCHER - BAEBRERICR DENLD L SN2 T ABEBELFE L DL LT, KA TES
ns.

%(t):ﬂ 1’4ez'w0te 12/2 (1>

ZIT, tIHERICDFANER T /NI A =2 THY, o THITCOAEEREERT. £, vV=—
7Ly MEEIP D ICORERINE S 2 HHER T RICE, BEEEICERS AN Y= b
B IR % DT — 2 IS T < vy 6 BEEIC X 2 AR 24T O Z &I D.

KeRGIT— & () OEfRY =—T7 Ly NEHIE, ~F—v =T Ly 1) ORHR T —
NOMRE, S HICREMPLZS 7 LTl SADEERS DEHIAHRLE LT, KATEES
ns.

Wi, ) =["" f(Ha zw{tb}zt @)

a
b5,
Wb, @) =(f, ¥, ,) (3)

LHFEIND, ZIT, albiEERERGQ) OE, B EOY T FEEEL, VIR O
BHRIEEEE®RT S, a P IZEBILOEDOREKTH .
HRADLEOREIZEY, V=T Ly NERITT7 — ) ZZHICBWTKRATERINS.

Wb =5 F @)V, (w)e™dw W
ZZT, f(@), Tlw) BEAERf(0), T(w) 07— TEHTH S, @Ricky, @mE7—
V=& (FFT) ZFIAL T, A7 —NallBF 28 TOT—FHOU x—7 Ly NEH A
BRI L <A1TH T &M TE D (Torrence and Commpo, 1998).
Vx—7 by hDRF— 7 — ) ZEEROBRITNLT L bXG LRV, Morlet 7 =—7
LUy MMZIERBERK o™ 2 EREEKICE T2, MHEOBRITHEMICERESND (Meyers et al,
1993).
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el
2w
ZIZT, alZAr—1NERL, o ZEFNCGE L7 —) 2 BAEETH D,
EREY =—7 Ly NEBREAWIEES, ZORREEECIVERDR T — VBT DAY
MVOFERFIEEIC/A2 D, 22T, JFE (2004) 128V, RO L2 DBEHFETHEOLND A
TN EIT S EICEY, HETDAT— VS EREZS D (Torrence and Compo,
1998).

a=a,2"% (G=0,1,..7 6)

j = Jom,(Vd/ap @)

7

ZIT, JERT—NA Ty I 2AERL, JAREARBREROA r—NM 2525, d, d;
FEnEN, YT ) TR, AT VEBEGADNTA—FTHD, d; I F—T = —
Ty RDART MAEEKTONY NIEZZEEL TRO BN, d; 2/NSWIEE R T — V5 ERE
BEL Db, £, ay ZDEAERER/NAT—VTHY, ST 57— ZFEEELIMIC
2dt 12D LB ICBIING, T T, d,=1/2 L F5. —F, T=—T Ly FEERIEIKAT
EFIND (Farge, 1992; Meyers et al., 1993).

sw=c,'[ [ a Wi, %, (0 dbda ®

ZIT, ol || o #REEKICbE VRS LELOT, v =Y =—T Ly M
BCAT— VKR ER Th S, 7 — ) EHREET. ZOMEHRRAR Y ok DT,
Y= =T Ly bY@ BRATRIND T Ry VT NVEWEReTRERD S,

Iix%(ﬁdtzzo 9)

i, @) PEBOKRM tITBWTH2EEL, FFEEERE e L2 28 25®KT 5.

WY = — T Ly NEBOWEROYE, KR X OR 7 — VHEE T ORFITE M0 ELE
BT 2MENRH LD, —HFTIOBRFESMEICEY, v F—U =Ty &3R5 EE
AL CTOFMERBFIREE 725 (Farge, 1992; Torrence and Commpo, 1998). Z Z T, & Bi%uc
X AEMRIEEME AT S, ZOFETIE, V=T Ly MREOER Re{Wf(b,a)} &R 7r—
MCOTVFED T 52 & T, JLORFERSNT —F 2Bk I LD,

d,d"” iRe{Wf(b, @)

ng/()(O)] al/z (10)

f)=

=0

ZIT, al3ATr—nNERL, JRIDHATERBRRRKOA T —NEE2h5 25, d, L d, 3ThZh,
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YY) IR, Ar—ARIRTHS. dPIRETOY=—T Ly NEBRBFEU L VA%
oL WEHIT S, YO, C,ii~vF—v=—T Ly MCEGRERTHY, Morlet 7 = —
Ty MeowTikEhEhr Y 0776 TS (Torrence and Commpo, 1998).

FHEROIBITEDA T — VDB R L B AFRETH Y, THEFHATLZLITLY
WY RRRT A VA EBRFTREL 725, O)RICBIT DA T —NA VT v 7 R jEFMALT, AF—
Vi, g, EEBEA RETDE, ZOROR 7 —d 5 A, 10X

d,d"” iRHWﬂaw}

J@J(z)::C%QQ(O)j = 1w

& a
=h

TERIND.

By = — T Ly NEBOBESEHEIL 8) RO LHIT (—oo, +00) TEHZRIND A, EIE
DEERINT — 2 IIFROE S HFFOID, T—F Ohhs L S TORNEBEOFEAZ 1T, W<
DHDLEMICBNTARY MVOHRBICRENEL D Wby V)., va—T L vk
BB DIBIZA 7r—NVITRTFT 5 Z e h, =y UHEBHEE 72 5 KEEIZA 7 — VIR L TE
kL, v2a THx2 505 (Torrence and Commpo, 1998).

AT T, 7 a 755 LT, JRH (2004) 12k By =—T Ly NEBD T 3 —
Fvea—FREfEHL, EBRoOMorlet 7V =—7 Ly hEHWERY =—7 Ly FNEHE, BX
VS B E W TRER AT — % OFER 21T o7, HEi Y = —7 Ly NERIC X VEERIIOE X
BREFORRT bUE (T =—T Ly MEEK) MEESND. ZOa— KT, ANFERREK
T — & EEUE 52,000 KTHY, TV VIR E AT NVERBIMEE CRETHI LA TE
5. Hh7zrAand2@EdY, OL2iF, FEH - BBOYc—T Ly MREE AT —2X7 |
N ERMN LTS DT, 77 ANVEIIA T — VOB EZETHY, K THEETTHS.
b OOEDE, EH - EHOV =T Ly MREENT =27 M OEEEPEMI D
DTHD. NI —=AX7 MVEHEOREHOBIZIE, WO Rr—1o 3 G007 —4 K ZZEH
THZ LTy VRROFENET N, £, A7 —NVRERICE Y E R — ks T 5 EH
bR IS,

M. /XU RIRR - TANEY)UTIZEBEEN ) A DR EE

VHF & O RELFELHICE, SEAKOBRBELTHN / A XL LTEEATEY, 0
J A ZOBRBENT, EFRETITIIDRETDHDD, MBEKIEEE L VERICIE 10 db FEEIC
ETOIERD D, BREBEAS L T VA A OREIROIEREME GRE - fh, 2005) XY,
INHD AR, BEITBRBEANPRKEVZERESHEBEENTLEI>OT, RICHET
a—L ) A ZRG OERGREATIDER > TANSNICGZE, /A ZOWREITHET = — 581
ENTRVWEFBROZIICHNTKREL RS, 0T LiF, BT a—0RHSL, ZOfkrEH
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ZHW T 27200y VOHFEDOEEICRDGEN DD, £ T, RBMIEEICHL T, X0
WY RNRR - TANE ) 7 Z2RBL, EFHAR A X eElem AR O 5B 217 - T2,
T 2T, MBI A ETH D EEAEZEL, by bATEME 1L
L.

Fig. 11&, 2V bBIHA (ERM) I2H DX FEEEICEEKSNILIERKER (HOO) »H¥EES
7z 83.8 MHz @ FM kI OBFBELNTH S, 0%, 2004411 A 13 A EFTHETa—
RS, 11 A 27 BITHHEFrEE T M5.6 DHIENFEAE L, 22Tk, FHE#~OARE
Mz 2ledic, 7—20Y ) U IHREAREL, BT, AT—VIEEEIX1/2 & Lz
W, By A TZEMLBICHY T DR —VIEA =9 TH D, EFHNIR ) A XS DE
e LTSI TRY, 6FFE 21 FFICE LN DK OREAHEIC > TS, ZHb0
ERWBREE A ZFZA =11 (A 66 7)) H7c) £ TRLIENTE, RTF—ABm/hsn
EEIRIE D KE W,

IV. 2004 £BHXTRAMMETI I —TRoh =5

2004 12 H 14 BICHHHXTHMEAERE Lo M6.1 OHENR Z o7 (L TFHEHHE &
5). TOMWEIHEITLT, 11 329 BH26 20 b8 (ERM) TIRERKER & [F U B

841823

fmpl s ()

reconstls18e29] ——

-8.3 i i i i i i i i i i i I i I I I I 1 1 1 1 1 1

T T T S T T T S S S S S T SO S N T
B 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 28 21 22 23 24
Tine [hourl

Fig.1. An example of band-pass filtering. The top panel shows the raw data observed at Erimo (ERM)
observation site on 23 October. The middle shows the reconstructed data with scale 1 to 9, that is, the
data include period from 4 to 66 sec. The bottom shows the reconstructed data with scales of 10 to
29, that is, the data includes components at period from 93 to 67701 sec. High frequency components
are distinguished
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83.8 MHz DEFEIEZBIHL TWD 2 2D F v U RVICHIET a =8l S hkad Tz, JENT
TR EOPRRAERR L FUEER T Y, EBRICIEEFISE W PIRBGE R O 252 E L
TWieEBbhs (A -, 2005). ERM TIZZEEED ch3 & ch5 TIZDLRREFLJE
WEOBWREFEZHERL TRY, ch3IEME, chb FELERNEZOT VT HIcERINA TN D,
572/ ch3 TIXHEILARE T THAET 2 B ICEEDLE <, WIT chb IXRRBHEER & R0
MEMWEY, 7o 7 rofEmtEX Y BELROMEICH L CEEE BB AR, Fig 2 13 11
A25AL05 AMOBIT—4%27ay s L. 12 A 19 RICAEILARE T TM4.5 OHiE
BRI -TEY, ZhicdToETa—1212 A 14 HOBHEICKT s a—LtER->Tn
LAREED B D, ARCTHEHENZH 2L ch3 OAICH LS HEILUROMBEICXH T HHEBE LT —T
%U,%T@iht%ﬁﬁﬁﬁ@??V*WK&%ﬂ&ét@%%ﬂ%ﬂﬁf%lﬂ_f%ék
HERTE S, ch3 & chb MG ICHIET 2 — 28I S - 2R IEK) 6500 43 TH Y, KA - i
(2009) THLNTEV Z=F 2— N & 2ARFERF BRI & OBf%

Log,,(Te) =1.06 M —2.89 (1)

ZIRIEWZ L TWD (T2, Te lZEEAGRME LA 0 ), MIZ~27=F=2—RFThD).
—7%, HEUIRCTOMEIRAED 12 A 19 HE T, ch3 721 THI S W e 268 R E BRI

raw data [ERMB41125-841130.ern,]

1 T T T T T T T T T T T T T T T T T T T T T T T
0.5 i } : B41125ch3 —— |
s : e -841125ch5 ——
_e.s sagss + s “angy . -
1 et ey
-::g et e S o e ; fussisssosiatoessfsssfomssfissorsstinstan ;ﬂdflzﬁéhs: o
P DO S RENE e R S S R S eresraesnassskses e 0d11268chS —— .|

B R L A aaias st taret
8.5 . i ‘@d41127chs ——
L....p41127ch5 —— |

8 1 2 3 4 5 6 7 8 9 18 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Tine [hour]
Fig.2. An Example record of EQ-echoes observed at ERM at the period of 25-30 in November, 2004.
The red box shows the EQ echoes associated with the Hidaka earthquake (M 4.5) which occurred on

19 December beneath Hidaka Mountains. The blue boxes show the EQ echoes associated with the
Rumoi eathquake (M 6.1) which occurred on 14 December in the southern Rumoi sub-prefecture.
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#1600 pEdix TRY, QR EFPHYI=F2—NE53L250T, ZHITERIY K
V., LrL, chb OFFRIT—H_X—R T A VETFIREML TWDDT, FRRRFOF ¥ vV
TEHNSh b D%, ch3 721 TS Nziisk s L CGRENCHEEL TW A RBEERH 5. HA -
fl (2005) TiE, HEBTa—PRLNRL R TLLMBENEET D 7r —ABL N, ZEiHE
Dra—ZBLTIX12 A 14 A OMBREZ S E BRI, 12 A 24 B £ THv /2. Fig. 3 1t
fiedhx 2 r—v, BEmEFRE L, v2—T Ly NERBOZER T — VDR =T F LD R
FEPEEZRLEZLDTHS, b, mWRr—IL (BWEH) 128\ T, HEORI%® 11
A 2T BA5 12 A 24 B ETIZ 100V/VHz D EOKEREZIR>TND 2 L 3b5.
BHEOTa—%2 /5L, 7ty MRICREPEL RO &EEEEB VNS <722 T
DERDHD. ZOFEX, BRI =z—T Ly NEBRAERWT, £A7—LVOREERSICERT
5L X 0HABICE DS, Fig 4, 12 I3 HORFHKTH DI, THL A7y MRE(LE
CHSPCEBERR D DNEEL TWAERD2L, BEELILTWSE 7 V4T, #A -t
(2005) TRINTWDAHIFEEICEY, BWT VNV TOBRBEANTSHICHEEIND
DT, A7y NFICRLIEIMIHWL 22T T TH D, £/, Fig 5id, BHEOT T ik
T, NIV AI v X —ZHAVWTALHICHASELEBREZZELLEOEE TH L5, BFIEZ
DX AH Ty MNFICIE ) A APEIREND., Z0FEPS, F78y MFICR LN E B
DOWEL, TVFORECLDbOTIE AL, HETZaI—Z20LORERMEEXLND.
SHICHEBEMED = a—TIL, HA - (2005) THALNTWEAT7EY MRIZSEH BB

ERM 04 10-12 ch3 2s r2 pus_ave

| [0 q' | I N 1
i . | 100
l l ! 10

1

£

2

LY

5 0.1

a

0.01
0.001
0.0001
9/01 10/01 11701 12/01 1701 2/01 3/01 3/31
day

Fig. 3. Running spectrum of intensity variation of VHF band radio waves from September 2004 to March
2005. The EQ-echoes associated with the Rumoi earthquake are recognized as higher power values in
higher scales (longer period) from 27 November to 21 December.
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ERHO411308,2s.ch3 10:00-14:80

FI -2,08:+2,8Y

Anplitude -8,1:+8,1Y

a:ea 6:88 12:68 1608 24:08
18;808-14:88 [hour]

Fig. 4. Attenuation of high-frequency components during the EQ-echo (Top) observed at ERM on 30
November. Other panels show the reconstructed data (scale 3-7) at high frequency components.
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Fig.5. Test-EQ-echo intentionally transmitted by an artificial radio source. High-frequency components are
amplified in signals than other data.

BEIT TR, WIS ERY 3o D L L TV RS AL, 2 HDRFEICE
WTb AR OBEPR LN, EHICIOEBITONT, Htiz 27—, Bz RHs L
T = TART MVERDE, oL D ELEAEDLENY BT 20X 51T, hric
KEWRT — )VIZHEMEREL TWoTWAB L9 x5 (Fig.6). ZOMIFEICxRT 5 £t
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ERMO41129 ch3 25 r2 pus

0.001

scale num.

0. 0001

1e-003

1e-006

1e-007
0:00 6100 12:00 13:00 24200

Fig. 6. Running spectrum for EQ-echoes observed at ERM on 29 November. Lower power values

(<0.0001 V/yHz) appeared at small scales in EQ-echoes time spectrum similar to wave form
shown in Fig. 2.

EBxa—D 90%LL EITBWT, 2 0EERALNZR, AEIUIRTRETIHEICHT D
HET a—0BES X2 oHEEITR bW D, BT a—oE B /A4 XOEI, $ELK
DEHIE WIEEE 2 L TL 2IBE 0 HE» L Lt .

V. & & &

AETIE, Y—T by NEBRERWERREENT, /A X7 4 v# ) v 7 % VHF HEE
ERREETSICEAL, BT a—0BEEEHICOVWTEHR L., COFECXIEEE /A
AT A NE ) T, KGR EORKE Y i 57oic, /A XICELNTLESTy 7L
DRI Z HFEICT 2 DICHE TH DT TR, A 7%y FNEEOZEIRE ORE M IR
ToREZ EIT20CbEMTHL. VHF HERIIALER TH DD, BEEEROL L
ZEBEHSE TOBERBEDOEE LY, KA OEBRBEREREL - F CERIEEOHEE ST 2
ZENTED, BROREROBEMBHSNIZSE, T XV BELAROMEFETE 5
BERHD. LrL, BT a—0F 7y MNFIC/ A XADBFSTLED &, TVFDOAHTIF
PEXVHEESNATL R, ERREOHBPREIC LS. 20l Ehb, A7y MO/ A X
BREGHEVRAIBOHEE T D L CIEFICEETH 5.
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—J7, BT 2 —7 Ly NEBROMER L LT, WENO 1 DO 2 TV EEUE O 28 Bk
~NFELTLE) ZLICL2ZEAMAEBIER SN TRY, JIUTEENT -4 B L THYT
E2ARVWHEE LR S TWD (K, 2007). 202 Lix, BRFILED 1 -D0¥k OFRIES A X
WIS, WRFHREOEHAY 7 N LGl X 5 £ TNRERHROXR L 72572, ZHRTO/ST —
DEBRPRIFINRL RO TLEI EVWOMEEAF T2 I LE2EKRT D, Rt TITbiLie / A
RTA4NE) TS ZOMBICERT 2BERAEZATVWDREERD D, /A Rl b ey
TFNVERBICT S BT, ZOMBEITREREEBLRIZI RV, ZEREOIRIEMZ 3
D ETIIRERBEE 25720, ZOLEMMEEZ BRI RER~ v F o 7« A TBHE (2
#®, 2007) REDFEDEHTHAS.

JEME AT TI1E, BHHERO T a3 —IC B W TEBIRRMIRES Ol 22812, w->< D
ELTNH BB OB 2 — 12BN TL, ZEERBERKEIRDICONT, KERAT—
MTHBEDMEEL TWEFL RN, ZoHRIE, BHE#MEICR-72b0T, hottEo
Ta—TRALHEDNRV. TNUHMIEZEL THWBPILELTIERWA, FBHIE W R 25
L T B ORI b Lz, Lo, Figs OMiE THUE T o — 310 S 7z F6) ik
fhicie<, 58272 OERBEMITBLETH D, —JF T, BEEKD 2L ICHRD )
ARELTHBELTLED &, BEURICBET2HREKOETLES IR H L. BT a—
2H 2BSICENT, HEPTEINIEOERE, bLIEZ0HFACHIKERES —7
MZLEF v R NVCRITFHEDbN, BEROF v o xciZEHbiiav., Zomg Ly, &EEwR
B EERS CHERL, &£F v R ELETZOMENE NS OIE /A 2 LEiE L TRIER 2N
A9, ZORDITIIETOF v FNMIBNWTRE—DO T I E/HE, Fyv o3I Lokt %
HizxnZ EnEEL,

HWETa—X, ZEBFRRERFEOSLSL LR KOV BRARAT v TR D OR—fKHT
HY, A XL NESE R SIEMET a—O S ITRRIC L DT THER, S AR
BEWEAITHBET a—NEREEOLEICHR LN TLE S AREEL 5. E, BEkGRE
BHOMEBEZa—DGEAITERICED20ITEH L W2 EBH D, ZNEOMELRERT DO,
ZOEH ATy PROWEOBRBICH L TE, ~P—T=2—T Ly MTEBROAF VI vy
FNEHAWLZLLHEMTHSS.

#E AR ZEDDICHIY, FHEBMK CGERY) YV =—T7 Ly MEHa— NERHEL
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