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ON THE WIND DISASTERS IN NORTHERN JAPAN CAUSED
BY AN EXTRATROPICAL CYCLONE ON FEBRUARY, 1994

By Yasushi MiTsuta, Junji KATSURA, Masaru MaTsuMoTo, Hirohiko ISHIKAWA,

Taiichi HavasHi and Kazumitsu SUGIMASA

Synopsis

On February 22, 1994 a strong extratropical cyclone passed over the Pacific Ocean
along the east coast of Tohoku and Hokkaido districts of Japan. During the passage of this
cyclone, three accidents were caused in transport facilities by high winds. A field survey
was conducted just after the accidents to collect data of the accidents and of weather
conditions. These data were analyzed to deduce the wind speed at the site of accident. Two
wind tunnel experiments were performed associated with the accident of JR Nemuro line.
It is revealed that the critical wind speed to cause the derailment of the train is lower than
expected when the wind blows diagonally to the train. By the inspection of surface weather
charts it was revealed that the high wind aera distributed widely around the center of the
extratropical cyclone.
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Table 1. Maximum wind speed observed at Meteorological observatories in Tohoku
and Hokkaido districts during the passage of the extratropical cyclone
(Feb. 21 to Feb. 24).

Maximum of 10 minutes mean wind Peak gust
Place
m/s dir. day, hour, min. m/s dir. day, hour, min.
Fukushima 10.8 w 22 15 40 25.3 w 22 18 01
Yamagata 7.6 WNW 22 15 30 20.2 WNW 22 15 21
Sendai 16.8 WNW 21 23 50 35.7 WNW 21 23 45
Oofunato 16.9 NWwW 22 05 20 38.1 NwW 22 05 20
Akita 18.2 W 21 23 00 30.1 WNW 22 17 26
Aomori 15.1 WNW 22 23 20 27.6 WNW 22 20 26
Hakodate 14.9 WNW 22 15 40 26.6 WNW 22 15 35
Urakawa 25.5 WNW 22 18 20 37.2 WNW 22 18 18
Muroran 18.9 WNW 22 09 50 33.1 WNW 22 09 43
Obihiro 9.8 w 22 16 30 21.2 W 22 16 25
Kushiro 14.3 E 22 00 00 275 ESE 21 22 45
Abashiri 144 WNW 22 16 10 27.0 NW 22 16 09
Suttsu 16.0 NwW 22 09 20 34.5 NW 22 08 21
Asahikawa 6.5 WSwW 23 01 50 173 WSW 23 01 17
Wakkanai 14.0 NE 24 06 50 21.2 NNE 22 14 15
Table 2. Personal injury and damages to building
Personal injury Damages to buildings
Dwelling Houses
Seriouly Slightly (Others)
Destroyed | Damaged Partly
damaged
Aomori 0 0 0 0 24 36
Iwate 1 5 0 0 78 31
Miyagi 0 0 0 2 28 18
Akita 0 0 0 0 5 4
Yamagata 0 0 0 1 14 3
Fukushima 0 1 1 10 285 36
Total 1 6 1 13 434 128
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Fig. 1. Surface weather charts at 0300, 0900, 1200, and 1500 JST on Feb. 22, 1994 analyzed
by Japan Meteorological Agency.

_3_



146 FEABGSBRFTER $IBEB-1 FT. 4 (1995)

124 126 128 130 132 134 136 '"—':"6 s 146 7
= e
6 / ‘.S(O 73 r 0832 s X Y Y - 446
b | I & ; - -
&g, 5 :
. I ces |

Feb. 22, 2100J8T (960 hPa)

-] _/_*

!‘,‘.

20, 2100J8T (802 hPa)

¢ — t
o~ | '|
e
— |
5 S
6} .. 2% |
L
| A; Suttsu Bus Accident, Feb. 22, 13454ST "
B; Sanrlku line Train Accident, Feb. 22, 1522JST i
1 C; JR Nemuro line Traln Accident, Feb. 22, 1745.!81’ ‘{
SR I . |zg P S - '; ) Ile.‘A, t _'u“. L:_ .‘éa N Iy “'u .

Fig. 2. Path of the extratropical cyclone and the sites of major hazards.
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Fig. 3. Topography around the site of accident of JR Nemuro line. The A represents the
site of accident. B the cup anemometer of JR, C the Shintoku Tikusan Shiken-jyo.
D the Hirouchi tunnel 1, E the Hirouchi tunnel 2, F the Hirouchi bridge, and G the
Hirouchi signal station.
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Fig. 4. The situation of the accident of JR
Nemuro line (a), and the cross section
of the bank along X-X' in Fig. 3.
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Fig. 5. Distribution of the surface wind and temperature observed by AMeDAS stations in
Tokachi district.
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Fig. 6. Radar Echo at the time of the accident (17:45) observed by Sapporo and Kushiro
radar. The cross in the figure represents the site of radar and the star represents

the site of accident.
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Fig. 10. Various forces acting on the train.

Table 3. Coefficients for three components
versus wind direction

. B Cp C. Cu
B S RU 12m/s OF DB >VWTEREL, g 113 0.83 0.98
HWEOFHERD 12, £ DEER% Table 31”7, & 30° 1.20 0.71 1.02
ELUBRBUENTOL 5 icE#& L o 45° 1.26 0.81 1.11
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Table 4. Critical wind speed relative to the
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Vind direction Speed of the train (V)
relative to the 50 km/h 80 km/h
train (8) Okm/b (139 m/e) (222m/s)
0° 484 46.5 43.2
30° 48.0 454 42.2
45° 456 44.3 40.1

Table 5. Natural wind speed and direction
in the same condition as Table 4.
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Fig. 11.

Topography around the site of acci-
dent of Niseko Bus. The A repre-
sents the site of accident and B the
Suttsu meteorological observatory.
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Fig. 13.

Radar Echo at the time of the acci-
dent (13 : 45) observed by Hakodate
radar. The cross in the figure repre-
sents the site of radar and the star
represents the site of accident.

- -S_—. ,_'
15 14 13 1211 109

Fig. 12. Same as Fig. 7 but for Suttsu
meteorological observatory.



154 AR KAATER HIIBH5B-1 F7. 4 (1995)

4.3 BHOEER

EHABRT RS, S 4km BN AROEIcd 54, 2 TOBRAF -5 TR, BmEEAEIEBLVL
JedE, EEREBAREEET20m/s BETH Y, #HHlLSodta v LILHE Y OREZT T/ YR HER
OFERICEZE L BEORREBRIE > TVW3, BIBRABHOEL T, #Hdho0ENBIKREDT 35
FTh3, FOBKRTREBLTORFIGIVEASKVWTWEBDNI S, B6HIIRLAEARTR L hRD
f-iB EREIZ 24 m/s T 3,

—%H, NRihhBEESF, 3,

TEEh 3, CIT, C BEROHAFEE o 3ZEREE (126 kg/m®), » 3EE, A SEEIEHBERE,
I, (=184m) BEAFERHDLETOESTH S, Thd, NADI4 v EBE FEELTVWLEEI LN
3) & DR,

FDHAREFTNEBRTHOET, CCT, n 374 v - REOEEEK M (=10,300kg) FSROER
(FBEEEABDOEKELMELTES), g (=98m/s?) RENMEETH 5, BIEICE DEEBEB LD
ARSI,

U> QUMg/Cs pALYV? crrerveeseisiisiiiiiiiiiiiiiiiiiiiii e (6)

EVIRBDOEE LB, EROHIEEC, REROEEEHRLFELTC=14 L5, BHFEAET
BonFETREMETHRICH L T30~ 45 BEOFAETRASY /-2 0WH T EROT, EBIRT
DEE BB -TOBEMb LIV, —F, BEERy ERERVTS M rORBICEDREENLT 5,
SAY LBEOBBII VT, TR2REFEL-KEE 7/ YOETHRIOEBERRHS 01 ~02TH 5
CERHLNTVEN, #4 ¥HHERYTIBSCHAL CRAEFERIBY TRRVEE L1, TT
TR, k=02, LA SE#E2Tm/s { DVTHVHTHEILL S, ZOMEORTRD SHEE L F B L 24
m/s TH 54, FREOMTIC L 2MMEEL 2 &, Hh oBHRESRICKRE ST 3EHSECREHEL D
RED - AR RTICH 3,

5. ZERGEOIERRIEREL

5.1 WHOWME

2 A 22 H 158 22 36, BFEIB=FEITRSREHE O =PESERE ) 7 242 # #HER O EEHY 500 m {1
UL CTRRERFBA R T & 0 5223 D FH (2 liRHR) MR L 5 GORELASERELH - 1o FIHOHKI 2
W& b*+ 36 Th3, Fig. 14 i, BHRFEFRSFH IO 2R T, Kb A TR L FHHEEBEQ,
RBERBO—BRE--E2AIKHD, BELAEAMLRESFAZERHS00m OILTHEATY
3, BHRBBERBERBODBT, SSINSBALORIES &S BMET, TOATLOADORILIEE
S 150mBEEOLND 5, FHEB ST, HERMEGERI, RENMNCH > TN IR HSIEY -
TW3, EROEMINIG0michli-~TKHSAVRRMEB -TED, *DORRIETH S, Fig.15
(a), (b) IKREHRBFHEOHMNE (a) Ko X-X MHEICK S LEOWER%RT, CONIE»S
Ak -RTH 2, EROKFHIATEDLDNUTWVS, FlHIZ (a) ROLD SENEH > THEITLTHL
foo 1585 03 MR AR L MHOE T, [HBMIRBREDOEE#E 28km { SVTRITLT
Wiz, b ¥R VERT I ELARBARERO O EEER, SEAICEVTESR L] EhRXTn3,
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Fig. 14. Topography around the site of accident of Sanriku line. The A represents the
site of accident, B the QOofunato observatory, C Ryori, and D Uchu Kenkyusyo.
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Fig. 15.

The situation of the accident of Sanriku line (a), and the cross section of the
bank along X-X’ (b).
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HEBBRIRIENOBREEORA LI ATH S,

5.2 MEBREAIOTRKR

Fig. 16 o1, AMERMEFR Fig. M OoBHL) kB3 12E»5 18K TOSKREROATRGE:
Tt [IERBLLIRERLTHY, BERAUBOKERVOCTH S, AMETIZ, 22 HD 058 20
ST, BRBEREO RERMBELEHT 5 38.1 m/s OILFERASZR I TV 3, HiFEE YO RN I3
JEFETH Y, BEIITINITIE 140~ 15BN B L9095 E > TWB, L L, 15834 532i3 30 m/
sEBA ABUEREEATBL TS, Fig. 17T BB H 388 vy » MERIFT (Fig. 14 © CHiIA) icBiF
ZHILEHETDH 5, BRI BEIPI0FE2ERICH B, 1530 MBEE 30m/s 2258
HEESTR STV S, Tofh, FHAFRF=ZEASKERERF (Fig. 14 ® DAL KL THEEDOH
RSB O TV, ERBAHATS 2D
BRIV, 14 ELIM, EEITHE - T30, YORI 1994/2/22

oBRSLFECERTH 5, ThoDHEELEHD | l I I
OHFUNATO 1994/2/22 o === 0%
. [ - .
L: ;,ﬂ". ’-i ;‘a (b)ﬂ/?,d\/\‘\/\'m —/"’;.’10
oS S B B N LA B S : L
e R B B 4 .
(a) L :.. E-g i R ~f e “;_i‘,"a'»fv,zoms
BT 10
:: ”'2 2 pd =2 :0
)
-E
‘N
Of | I W
. i
5 O e
oE E
— - N
? "_5....:‘ B 8-
I I N R R S
3 40m]s g H]
g —1—+~60m/s
20 {a 40
o § | _
18 17 16 15 14 13 12 8 17 16 15 % 13 12
Fig. 16. Same as Fig. 7 but for Oofunato Fig. 17. Same as Fig. 7 but for Ryori. The
meteorological observatory. (g) represents mean wind speed.
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Intensity
(ma/hr)

[ ] 16~ 32
] 4~ 18
i~ 4

< 1

AKITA
94/02/22 14:22

Intensity
{mm/hr)

A 16~ 32
| ] 4~ 16
1~ 4

g

Fig. 18. Radar Echo at the time of the accident (15 :22) observed by Akita and Sendai
radar. The cross in the figure represents the site of radar and the star represents
the site of accident.

SENDAI
94/02/22 15:22

fth, EHEIBOH 3kmibicd 2 ZBEHBE=FERRICEB SN TV 3 =HEEET ORI 2m/s TH - /c
EVSHEND S (ALEREAFETET),

HEOEERMN - XV LELOTEED SEEEHET S T & BHRZVY, FiHFOREBRETT
BACEOBRVBHRHV 2b RO S, BN ZO—2TH3LELLN, RIENOBDOETER
FA—B L et ESEL, LrbLotInBhs oiciihtld X5 BHOFRO L& L5 AN R
BOBILINATHEEORZVWEIATH S, LrbEHOEROBEAMOBARBERELLVOTE
BREEIINEVWEEZ ONB, > TIOFROBALFIHELEMEL TV oRP -2 b0 B, Fig.
18 I IEEHEIRBRERLIC BT 3KEAL — ¥ - LB v — ¥ —Dx a3 - %77, BREBACHEIR >N
By, SFEFRCERECRHEEICHUIRENREL TVAE I LP/FHNTH S5, HIBLHEHRTH
3&, JRAELAR, BETIHE, MnlLERsssEhic BPILIRA D) 2 Bl diihe s &S OB W I TREN
RELTVWEEHICRZ B,

6. ESEDREDRSH

Fig. 2 THEX EREMEOBESEH O ED O OEREE S 5 &, 490 km (GG#E), 650 km CRARED),
270km (FB) &40, SRICLSBEXEL LKL T, BREORLAEH S HEIEWE A THE
REBREELTVS, TOLSRRAER, AROBACEIELSABVWI LT, BHERETRITERE
OEHRDEL, EVERICHENROCIEEESEEL TV, BEREoHL, SHL T LM
VWELKRWATHEELEELILNE, £ T, COEBEIEOBENEDOIIBODTH L ER/NTHI,

SEFOH ERENEBEL L, BRREECHA S - BERESEEEAVCESRTcL o E
KL (0985, 1285, 158%, 18BE, 2188 2/ER L7, JUEOBRIE T, Mo BEREM (ELAD
TEE, KEEQN BT TEEEVS, ARKOILEDRERM L LISEAGBR OIS, FEH
2RICBCR, CO&IBHBORBICL v EL ABEIEREEEOMEE 3T TELSHLL, X
BB L 7o

D& LTHERR L it ERER 5, Jbkd 35 B~ 46.25 B, HF 135 B~ 147 B O&EFH TRE AR
i 0.5 B, MEEAMIC 03125 EOBFTRT2HAM T &5, RAWMVRERC L IRERS ZLH
{t3 % 1=, F.G.Shuman (1957)? X% 2 BEH L CREOBTRIEZ/ER L 2o CORRD XS
CIESESEBRINCGET 2 L HAENIREE LS IKBY, FiROb 5ERAIZRL AETREBREOHR
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DEEMER> L > I 5, [Feb. 22, 1500JST ]
Fig. 1943, 2 A 220 LEBEOKEARICOVTRE  oo—1— l
FEOTEZESEOFL, 5> OEMOBSE LTHE 2 i
Blic7oy b LEKTS %, N MEREOHLH, S

g

Presluﬁ (hPa)
g

R, 4tfm (O, #dkrs (O), 8 (X)), #eEam (O), ‘ (%

mf () OFMcH BRTAMEIARLTHE, £ £ ‘?*
rERORMBAEE R, BRERIOSEAGRH 2

MRTER D, HHICED Fo7 24 VEEDR

MoTWd, L Latke LTiRPLD S OEMEOME = gnm;;ﬁj“;”‘m
ELTRENMEES CLTE, Hbp 5 1000km < oo Radial distribution of sea level
S5V E TOMICKENEOEILIIAE BV, pressure around the extratropial
Fig. 19 OREAHRERPEBR TR LK IKEF cyclone.

MEL - GHE D%, Fig. 20 (a) icRd. ORI @
FEEOHLKEETRTSAOKEAMOFAEER TR 2 L

LT% 3 (Schloemer® iz X 5 5BOTEAHFEFALVT ;:; 1000 / 5

P.= 955 hPa, 4p= 60 hPa, r,= 100km & L7, BB & %0/<v?’- T et
OREMITIE, BRPLOICEFUAILLTY, & | SOF o

ROBLCES BESEB FLEMTS 54, SH0 ™ 940] —
ESEDQUEAMG T IREEH [ DI TR SUE " Redist Distance  (i000km)
BTERLTLALEBRETH S, BETHIE, AF

DORESTE T RBEREERERME RO KUEAERIE A ()

FLTWV 30k L TESHE TRIEESE ORI }3: AT ke
M3 SUEWEE BRI 5 L T L Bo el | = e = g RS
LESHIC Fig. 20 (a) OREMHERS, SoBE  § AN - N
BARLATS 5 & 5 5 F VEREC SV THERE o "= Jf s
EHELAERE Fig. 20 (b) ORY, EKEOHLS  F

S0 ~ 00 DM THDMGHIL, %X " an je S
@7;500 knj';ilﬁi Tmﬁh‘ﬁ?fgﬁﬁﬁ@ﬁk‘iﬁﬁ Fig. 20. Comparison of the pressure dist-
HETSRTVEOP S, Thid, SEEESFESRO ribution (a) and the gradient
LRVEHETRE-BRIAHF LTI ERMIELTE wmdwf) £

b, BRI ZBESBEKERELRMEIOYELRO
HErROWERCEDPL THEELTWAELAXCRLE-TW S,

D& RKEAHMORBLTORFEIECHKELSOLEI PR INLETIHLSEEALVY, EW
HHTEASBRVORIDIIBIKENHIL L ->TVELLTHY, EILTIDXIBHHORIE L0
PO VWTERBLETH B, BRADEEE RAERE-> TV EHRELTH 5,

DI BRHELSEIEROBOATERD 2HATE 35, EBROESERBEH L Tk o RN
RELT B, 2D LI N—BROBEOBEIERNOHELEERD 35K E LT, Bijvoett ) OFHESREE
hTws, ZOHER, BENOBEE2ELTVELITTREVY, ZORESERERL THEL TS,

Bijvoet D h kI3, BAEEBOEIMO B EHHER

Z_'tjzfvxk+g+R .......................................................................................... D

PHREAETE, RPT, v M EEGE, ¢ 3B, F 32U A VETF, kRBELRIZOBEN~XS L, G
RRBFhFhGEEEHLBENTH 2, COREEHDO VA VRFOHDO v K>V TRV EREME
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n, ThER THALRE DRRAT 2, AROBEEZRIETHICLD, v 2RKOET,

1 4
(G +R) Xk+-= —(G+R)

fz i f3 E(G-}-R) XPg+ ceeveerecarieiniiiiniiiiniiiieiiiae. ®

~f
ERTENTEE, TORAT, KT 2 2L LOKAIHZEE T,

v-—(G+R)><k+

f fz —(G +R) ..................................................................... (9)

L1 5, MR LB LERORTAE (), MRS ELRORER © koW TRRMICELATV M
BAHWTR %5 L'C&Eia“nm #5 bR

a‘G a; aG, 8y 0G, sec a
e ftoa

R P RN Qo

L4 9G, a8 3G, +<_+ a, ) aG,

f ox f oy AN oy
LEBEND, TIT, yHIRREEEAOARICE > TH Y, Bl a(i=1~4) 3, KROREEOIEE
LR AZGBEMEORE L BHERECEZORKE Table 6. Coefficients for Eq. (10)
LEBRMIcBoNhica, c 2o REENEHOT T, T, (C) —4 g 0 P
H 3, G LERIED SES N - KHEEZHAL a 0.77 0.71 0.64 0.58
T, [EEEN L ZoMAHAERD ERICRAT ax 0.16 0.18 0.20 0.21
hid, BEAHETICEMNTES, o, DEEL as 0.25 0.26 0.26 0.25
T Bijvoet #83RH TV BILHETOME (Table 6) a4 —056 —048 -038 —0.29

Do, RROBERBIPITH B LKEL, #H
FE BH) BEELIBEOENB O COEEEHV,

—fle LT Fig.2lic, 27220 1580 LROHEEREE LOBRIEE KicRT, Kv~x7 b
TRUESEAETS 5, FEShBERRBRIS -2 h  HENROHEERT 45, BRSO EE
3, BREL DL OREDIHESA TV S, hid, HEEREEL I0m OREERD 3HEICH -
TVWBDT, Bk Y RREVEEEE - THYHRTH 5, AAIc, Bijvoet DHFETIHEL /- 3EEED
BT Rl ORHIZEMAE L TR ABERESOEE (BR) 2RD 5 &, ~IBEBROFREL HF
BT 24 m/s BI3E), ZHSEOHFEFROREMSETE 31m/s (305 ), REAROBURBHR
HEE T 22 m/s (303 ) £33,

7. 8% £

COWMETIR, RELLBEFEIEICKD 1994 42 A 22 BicEILHs, JLimEts o3 @EMEIc 54
LiBRXEIC- VT, HMRAEORR BEEEROER BIEOKSEAROBIHERERL I,

BSEOSESOBTOKR, COBIERPLIE» A3 EABMICRHELL DTS BH, E&
FROIESHIZ, BROBELIREY, ¥FSMOLVEHCE) BOWRERESEET 28ETH
ZHEMRENI, COKEAHERBL T, EERP, Bijvoet DK TRD /-1t LB, EKEOHL
D 5EZE 400 km QR TIPS, > O L & bicEmL, $uld 5 800 ~ 1,000 km DOAHE & THIE
EBAEET 5, THhbB, COLIBEREICE LI BEOEYE LT, BAREIZSRCESICHN
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Fig. 21. Surface winds computed by Bijvoet’s method (thin vectors) and observed
winds (thick voctors),

TSV, BEEALVCEEICEET 3ENRS N, TOT &R, BREOHLS, SHE km BN
WK TH, BEKESELEBBECEERLTV S, SHOESET, KERMOBRKEMEIEOHL
DOLEDENIHATRELLCEE, COTEABMITVWEEVZS, LALBEZOLDEDE
DAELHVOTREBIRAKENHEERECIRTR UL -1,

%1, COESKFIR, 28 20 H 2150 24 BiicthlvRENS 32hPa T LTHY, ﬁ%%k%é
+HESEOE LTRERHBSh TV 3 BHESEO—FITH 5, COBOEIEORED * # =X 4,
BRHOBEBESICO>VTR, SRS SEHELVIIAEED ZLENS S,

% 7., BEAGREHRORE L - FSELOM AV BAREROMSE, OMETRIIEER
EESE AR TORMKROTVWAENELOND, TOLIFBIHADIRBS Y - B, BERE
BB T M - B L D /NS (B T EAEBR RS s, TROBFIEMBET LTV 5 L AR
BE 0T, FEMMS WEREETOERICE 2EBREE B, O LRFIEOETERICEVTE
DTEHEETHY, SBREREET S,

HEHMO N AEEHROHER T L EHEREORA TS, MEORBBAEKEAL TV LEbN S, &
SECSEBRORITC L Boh 3 RMAES, ERcHEAKXES b T ENECRRREE DX
A3, HELEET 2 & oM EROMRIZSLWTASERBIAL T BENE S,

LEOBBRKETIE, BEMCHT ZHESFEED - O LT, EHRBICKEREENEL L
CEMKENBETH S, COBRME LT, EREOBITTOREN LD iT, RABRESKEN/NS <,
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BEYICHEL S 53EOBRBRRIEL -2l EBF OB, —HT, REMBAICE->TIR, 0
BAGNEERZ 3 RESLEETRV 5, EIEOLH 0120 MR T S RERBE OSSR
HELEbDEELOND, RELLEBEST I E T HBRKEFOHILSVTE, BEYOHEELD
i3 20 ~ 30 m/s DEETORERBEOL LT 5 LEHTOBBBUETH B LWVA B,

A
COFEERTI R BHEICH - L BHHBBEOL 2 WBH LV, FERC, BEEZRICOV
i3 NHK $IBBGER O %8B, £ -RMAECSNL LEHEREHLEHAFOE/I—8B, &
FEREEOmKIc bRST 3,

2EXR

1) BLEEES V-7 BEE, 2R3y, 1990, pp.122-123,

2) Shuman, F. G. : Numerical methods in weather prediction. II Smoothing and filtering, Mon.
Wea. Rev., Vol. 85, No. 11, 1957, pp. 357 - 361.

3) Schloemer, R. W. . Analysis and synthesis of hurricane wind patterns over Lake Okeecho-
bee, Florida, Hydrometeorological Report, 31, 1954.

4) Bijvoet, H.C. : A new overlay for the determination of the surface wind over sea from
surface weather charts, K. N. M. I, mededelingen en Verhandelingen, Vol. 71, 1957, p. 35.

5) XH E-EH BBA B HABCBIIBHEKROBRTE (1) —BLROHE— X
EASB KRS 26 5 B-2, 1983, pp. 587598

6) /MAaEK:KofLo NEH] ERE (), [& 34%, 55, 1990, pp. 4-6.

7) /hAEEKoiELo M) EBSE (T), 5%, 34%, 6%, 1990, pp. 8-10,

— 19—



