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Sediment Disasters due to the Chi-chi Earthquake in Taiwan,
1999 and Heavy Rainfall after the Earthquake
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Abstract

The Chi-chi earthquake, which occurred on September 21, 1999, generated serious
damage mainly in the central Taiwan. The number of deaths and missings caused by
the earthquake became the scale which ranks second to the Hsinchu-Taichung
earthquake which occurred in 1935. Not only in the urban area but also in the
mountainous area, the earthquake caused terrible damage due to the upheaval of the
ground, cave-ins and landslides. About two years after the Chi-chi earthquake, two
typhoons (Toraji, Nari) crossed over central Taiwan in June and September,
respectivelys in 2001. These generated serious damage as well in the same area which
had suffered damages from the Chi-chi earthquake. This paper shows the sediment
disasters in the mountainous area caused by this earthquake and by these typhoons.
The situations of sediment disasters, along with the history of natural disasters in
Taiwan, are summarized.
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Table 1 Damages of human and buildings
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Table 2 List of nominal loss caused by
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H B £ (&)

BEENEE 2,651.6

Bt 2,503.9
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Table 3 List of repair cost for infrastructures
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B KB B A% 1,732 31.6
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Tablie 4 Damages of human and buildings, repair cost for infrastructures each prefecture and city
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dzakitl 113 23 2,711 3,709 6,420 235 9.3
__EEm 0 1 27 23 50 27 0.8
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Table 5 Deaths and damages of buildings in
Taichung pref., Nantou pref. and
Taichung city
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Table 6 Cumulative rainfall in 1999 (from Jan. to
Sep.)
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Fig.3 Area rate of landslides ({TEFEEB R B LK BEERF (2001) O 7 — 7 % & LICHEE SHELD

Table 7 Area that suffered heavy damages
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Al | AR T | BET (HBE - BEEMK), KPHOEHE - BUFE - BNE - FHREBR), ZEMREH)
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Fig. 4 Locations of sediment disasters caused by
the earthquake [ ¥ epicenter, {landslide
dam]
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Table 8 Attacks of typhoons and damages from
1999 to 2001

7| &

#lp| B | wRsosk | |2
A | A

1| 61 4- 6 |MAGGIE GE#iE) 6| —
9| 8]19-21 |saM (1i#) e
91 9] 21 EEBE - -
910 4- 9 IDANGTE) -1 -
7| 6-10 |KAI-TAK (BiZ) -1 1

5 8 [21-23 |BILIS (ZEFIH) 15 {110
0 8 {27-30 |PRAPIROON(BEH&) | — | —
0 9| 8-10 |BOPHA (%) ol
0 10 |23-26 | YAGI () - | =
10 |30- 1 | XANGSANE (Z7#H) 89 | 48
11| 6- 7 |BEBINCA (HZ{%) il B
5|10-14 |CIMARON (FEE[&) - -

6 [22-24 |CHEBI(# 1) 30 |124

) 71 3- 5 |UTOR (E4¥) 1] 6
0 7 110-11 |TRAMI(BE) 5| —
0 7 [23-24 }YUTU(ESR) —| =
i 7 128-31 |TORAJL(BKZ) 214 1189
9| 6-19 |NARI(H#F)) 104 1265

9 {23-28 |LEKIMA (FI&5) ol
10 [15-16 JHAIYAN ({E3E) 2] —

*AEBERRERB Y ZTHA LD
DI IZRITARHEEELED

WS 3, BkESBEMFERLNATE, B
FIEEE (200048 A) o & =i, MIRHEEZX
XIS OREEIC H 1z AR EIL, BEEOSBI
T, FNZFNHBEEE 1605 mm, 208.5mm
iR L TWVW3, — 4, BETEHROREEZRL
SHRMEE (2000 10 A) o & zicid, I
HTEAOBABT CHMERNE 100 mm 2@ A 5
MERIEIER S T LW GBS, 2002),

1999 FED EEMBRAHK L 5 2001 FF TIC
Hgasn-H%EE% Table9 IZ/RJ, Table9
D 1999 F D7 — 4 1d, HEFRELKED £ DEI
B 3HBRBEORABAERL, 2000 FF0 7 —
7 PR KBBRES, 2001 E£0 7 — 713, BE
BEEHFE B OBBKIAMNORKHERNE . £
NEFNRLTVE, GEBROKETVWHODMED
2001 EOEHRAHBRRICH 72 5o RRMRSRE
HLVIFRIC BT 5 1999 0 S E IO AR & 3,
Table QITRT EHICHEHDREL L,
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Table9 icBWVWT, £ TOHERIFTD 2001 4Eic WAHDE) 13 1999 4F & 2000 4E D AR E DE
B AHMERE GhEEEEMFER S b K E BRELOZV, T/, hZEEICL 3 HBNE
i3, B, BZEEROV T, HERICE U AKE

[ A7 \ o 0)7‘&7b>fﬂ%¢>§7f)>cto BT, 7)130H
7145 mm IE L 7o BRZBRUIFRC, KHbic
( B %& B%ﬁgﬂﬂmm#b?%mm%ﬁié%ﬁ%
b s | ] oL, Al A S e
& 7,
4 8 i 3.4 MBREKROEWICLSEWRE
0 & TORAIL AR OB B & FE R PE S PR, RE
A , 2001/7/25.3 HIFZIC & - THWEATAE L KiRE & 0 2 0 B8
\—7’—/ D) oy KBWTHEEFRES S, 20 ED, Bido &
ng,ggy \\ /‘\‘& BY, BRGOE, REEEO & & 7 HF O
, , . A cHBEMNBRO &AM E LT 200 mm FEE O
Eli6 E118 EI20 E122° Ei24’ BERASESE S T L 2P, %%iﬁ}& k- ThE
Fig. 5 Routes of Toraji and Nari typhoons (&% DR LKA I, KEESERIREINT
PRGRTY T 7 A b k0 FE S B WS, IR, BEE AR & WA R & 5 -
BREOEMELRT,
APERIA LB (1) $kZam

EZEEIE 20017 H 29 25 31 Hickhis
WWEBR L7, CORBUCE > THEOFRAE L LXK
i, Table 10 /R LD ICEEMBICL - TH
RISHENSFRE LK EBERIL TH 2, AR
#ER, BBESARTES 103 A, THRHE 111
ANTELTW 3,

SPOT #EMBIC X D¥FE L cbkE AR & 5
RERTIRI DB O R A E T kL & R (TR %
THEZKIRFE « TEEMUIFEE, 2001 %,
S Table 10 IZ/Rd, TOREICL D, BEHED
Fig. 6 Location map of rainfall observatories DT R EkR< ©1 FEFREHA 5

Table 9 Main daily rainfall after the earthquake on each observatory

F B oW o &

(FE%) ‘& H HAE BT 1Ly # K SEXB/N | deluBAN | EEE
1999* 12.6 (12118) | 42.9 (12117) | 52.0 (1217} | 27.9 (930) | 35.5 (1217) | 34.0 (12117) | 15.5 (1217)
2000 81.2 (4n28) | 84.1 (613) | 229 (613) | 208.5(823) | 104.5(716) | 111 (616) | 105 (6/13)

2001 ®E | 229.5(130) | 332.9(130) | 714.5(730) | 286.5(730) | 203.5(730) | 357.5(730) | 278 (730)
A | 309.5(017) | 49.5 (9n7) | 319 (9n7) | 774.5(918) | 86.5 (917) | 48.5 (9n7) | 262 (9117)
*9/22 ~ 12/31 O HEME DR KAE ( YoBafHEREH
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Table 10 Human damages and the number of landslides caused by the Toraji typhoon
| ThRE | B AR . o [T | 7578 | RiF K

Bl | BE | g0 |0 (B (e ] w0 | BE o0 (0 |0 [TEr A
TEE JBUbRER 5 1 1558 2 0
EM) 26 15 ViGik ! 1 0
g 31 16 16] 2,572] 3,633 LchiE FOF 55 0 1
EHB 3 48 BTN KRR 0 2
Prilgg 6 8 KR 1 0
ik 6 3 pASsiE 0 1

kBB 20 19 5 13 4 1 935 3,269
M| EEG 1 0 R 4 0
CEH 1 0 AW E B 1 2

EET | I 0 E 5 2[ o 15 16

B 8 0 2 ZER| = 0 2 0] 1,099 3,359
gt 39 80| 172] 5,316| 11,259 KRR 1 0
EME 2 1 ERE &8 0 1
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Table 11(1) Earthquakes of the 20th century in Taiwan (over M5.5) (from 1901 to 1992)

No | EEHE: HhERE) = AL RE[BR|_tHe TR e
F£_H Bef | &F | &R k2 G | (M IFERTEBE] 238 | £i® | BIE "

1§ 1900.6.7] 8051 247 | 121.8 | B MM 6.4 1 57

2 | 1904.424] 1439 | 235 | 1205 | M 651 3 10 66 152 | 688

3 | 1904.11. 61 4251 235 | 1203 | B 7 1631145 ] 158 | 661 | 1112 [ 2067 | H7Sitbi
4 | 1905. 8281 12:22 | 242 | 1217 |V RB&HLE 5 6 1 8

5 1 1906.3.17] 6:43] 236 | 1205 | ERERE 6 | 68 11258] 2385 | 6769 | 3633 | 10585 | HELLIMhAE
6 | 1906.326] 11129 | 237 | 1205 [ZEARARXHF 5 155 1 29

7 | 1906.4.71 12:52 | 234 | 1204 | BK#E 5.5 1 63

8 | 1906:4.14| 3:18 | 234 | 1204 | BK#E 20 1 65 ] 15 84 1794 | 2116 | 7921

9 | 1908 L1 11:35 | 237 [ 1214 |7e@ & RHT 10f6s] 2 3 1 4

10 1909.415] 3541 25 [ 1215 [ &IukhL 80 73] 9 51 122 | 252 | 798

11| 1909.523] 18:44 | 24 [ 1209 |AEiRIBE UL 5.6 6 10 32

12| 1909.11.21] 15:36 | 244 | 1218 | KEAAKT 20 |73 4 14 25 14

13 ) 1910.4.12] 822 | 255 | 1225 |EER S e 200 | 78 13 2 57

14] 1913.1.8] 650 ] 238 | 121.7 [FEBBHE 6.5 2

15 | _1916. 8281 1527 | 237 | 1209 [&AKE bk 45 1 65 ] 16 | 159 | 614 | 954 | 3931

16 ] 1916.11.15] 6:31 ] 24 121 | P ERH20kn | 3 6 1 20 97 200 | 772 {ERBE
171 1917.1.5] 0554 239 | 1209 |SAEHHT 3 62 | s4 85 130 [ 230 | 395 5
18] 1917. 1.7 ] 2081 239 | 1209 |sHBHT # |58 21 187 | 221 | 2717

191 1918.327] 11:52 | 25 123 | SRMH T 6.2 3 6

201 1920.6.5] 1222 ] 235 | 1227 | ieR A i 20 ] 8 5 20 273 | 277 | 980

21] 1922.9.21 316 245 | 122 |#kdli 20 761 5 6 14 22 139

221 1922.915] 332 ]| 246 | 1223 |SF#AH 20 | 72 5 24 24 365

23| 1922 9.17| 644 | 239 | 1225 [AEBR A 6.2 1 6 2 195

24 | 1922.10.15] 7:47 | 246 | 1223 | &k 20 } 68 ] 6 2 14

25| 192212 2] 11:46 | 246 | 122 |¥a#iniE 63 ] 1 2 1 33

26 | 1922.12.13( 19:26 | 246 [ 122.1 |&#AiE 5.5 1 13

271 1923.5.4] 18:41 | 233 | 1203 | &M SN E 5.7 1

28 1 1923.929] 14:51 | 228 | 121.1 | SRHEHA 5.8 1 1 S 75

29 | 1925.6.14] 13:38 | 241 | 1218 | v HFE@AO 20 156 1 339

30 ] 1927.825! 2:09§ 23 120.5 | SR B RS 20 1681 11 63 214 225 984

31| 1930.12. 81 16:01 | 234 | 1205 [ SEFEHK ) 20 1631] 4 25 49 277 1 172

32 | 1930.1222] 808 ] 232 [ 1206 | &EEHEH A 10 }5s 4 121 | 424 | 2295

33 | 1931 1.24] 23:02 | 234 | 1204 |/\ZEEHHR 20 | 59 698

34| 1934.8.11] 6:18 | 248 [ 1215 | EE&AKAO & | 6S 3 7 11

35 | 1935.421] 6:02 | 243 [ 1208 | #rERiR ) ILEHHE 5 | 7.1 13276112053 | 17907 | 11405 | 25376 | #f-ahi
36 | 1935.5.5] 7:02 | 248 | 1208 |EH@ERRAERAL] 10 | 6 38 28 98 473

37| 1935.530] 343 | 241 | 1208 | REERHMHEREL | 20 | 56 2 24

381 1935.6.7] 1051 § 242 | 120.5 [TGREMIA 20 | 58 2 5 16 174

39§ 1935.7.17] 0:19 | 246 | 120.8 | HREEMA 30 1 65| 44 | 391 | 1734 | 1850 | 4037

40 ] 19359 4] 938 222 [ 1213 |GREBENmFBRT] 20 | 7.2 114

41| 1936.822] 14:51 1 223 | 1208 |HFEFR A50kn 30 1712 3 28

42 | 1939.11. 7] 11:53 § 244 | 1208 |FHTBR=EmAx | 10 | 58 4 20

23 | 194112171 319 ] 233 | 1203 |E&nemilabifi | 12 | 7 J358 | 733 | 4520 | 6910 | 4176 FRE
44 | 1943.1023] 001 | 243 | 1223 |fEE A 15kn 5 162 t 1 1 148

45 | 1943.11.24] 5:51 | 240 | 1217 | {68 E F5kn 0 {57 479

46 | 1943.12. 2] 13:09 | 229 | 1215 |# 58 /720kn 40 | 65 ] 3 11 139 55 229

271 1944 2. 61 120 | 238 | 121.4 |AEMIBAKRATE s 165 2 8 380

48 | 1946.12. 5] 6471 231 | 1203 | SR HF{LHLE 5 168 ] 74 | 482 | 1954 | 2084 FiLhE
29 | 1951.1022] 534 | 237 | 1213 [ TR EE R 15kn 4 1721 68 | 856

50 | 1951.10.22] 11:29 | 238 | 1213 |7E# RILF30kn 1171 REHE
51| 1951.1022| 13:43 | 239 | 1220 18 |71 F5
521 1951.11.25] 2:47] 229 | 1215 16 | 7.5

53§ 1951.11.25] 2:50 | 234 | 121.4 [ 5% ALF30km 36 1731 17 326 1016 | 582

541 1955. 4.4 [ 19:11 | 218 | 121 |EHF 5 166 7 22 30 141

55| 1957 224] 426 | 24 | 1216 [fe@ 30 {72 | 1 12 14 64

56 | 1957.1020] 228 | 237 | 121.6 | 1B 10 [681) 4 [

57| 1959.4271 441 | 248 | 1227 | HEE At 15075 ] 1 9 4

s8] 1959.8.15] 16:57 | 22 [ 1212 [1B%F 201 7 16 85 1214 | 1375 HEME
59 | 1959.8.17] 16:25 | 223 [ 1212 | KEEEE35kn | 40 | 56 3

60 | 1959.8.18] 834 222 | 121.6 |tAFFI8kn 15 ] 65 32 5

611 1959.9.25] 10:37 | 22.1 | 121.4 | 1A H50kn 10 ] 68 3 3 28 37

62 | 1963.2.13] 16:50 | 244 | 1221 | ERAEH0kn | 47 } 72 1 3 15 6 6

631 1963.3. 42138 | 246 | 1218 |HMEBEER6km | 5 ]| 64 | 1

64 | 1963.3.10] 10:53 | 245 | 1219 |EWRAEREm | 5 | 6.1 3

65 1964. 1.18] 20:04 | 231 | 1206 {&AIRIEF43km | 18 | 7 | 106 | 653 | 10924 | 30041 EEREY ]
66 | 1965.5.18] 1:19 | 224 | 121.7 | K&K AEIEIH26kn | 21 | 66 1 21 70

671 1966 3.13| 031 ] 242 | 1227 |7e#5tiE 42 1751 a
68 | 1967.10.25] 859 | 245 | 122.2 | H B H EI58km 201 6 2
69 | 1972 125] 10:07 | 226 | 1223 | ERF(REME 120km§ 33 | 8 1
701 1972 424 17:57 | 237 | 1215 [fedmBRtRdkn| 15 § 73 | 5 17 50 98
2
1
1

71| 197801223 1923 [ 232 | 1222 [MIi% MBSk | 4 |72

72| 1982. 1231 22:11 | 239 | 121.7 |FEAERE12kn 3 159 [

73 | 1986.520] 13:25 | 24.1 {1216 [{EHILBPI5kn | 16 | 64 3

74 | 1986.11.15] 5201 239 | 1216 {ie-# % {ERAE10kn | 15 | 7.8 | 13 45 37 33 08 A2
75 | 1990.12.13] 11:01 | 239 | 121.6 |{E&= R 710km 3 162141 2 3 1

76 | 1990.12.14] 349 | 239 [ 121.8 | M ® & /7 30km 1 |67

77 | 1991.3.121 14:04 | 232 | 1201 [&@EEMR 123] 59
78 1 1992 420] 232 | 238 | 1216 [(emmfmlo lkn | 81 | 56
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Table 11(2) Earthquakes of the 20th century in Taiwan (over M5.5) (from 1993 to 2000)

No BTG RETETGD = & & bﬁf‘ﬂﬁ_r__%ﬁ'% RERE -
£ _H BE | 2 | BF ﬂ}"ﬁ% Gm) | ) JPP2 | EHE] 24 | F8 | 68

79 ] 1993.12.16] 549 | 232 | 1205 [ Al raiOkm | 125 ] 5.9

80 ) 1994.6.5] 9:09) 245 | 1219 |AME 434.8km | 53 | 6.6 1 2 1 24

81] 1995.223] 13:19 ] 24.1 [ 1216 |fEEME 2171621 2 13

82| 1995.625) 14:59 | 246 | 1217 | EWEEEA1%n | 40 [ 56 | 1 3 6 1

831 1999.921f 1:47 ) 238 | 121 |H H@W/7%m 33 | 7.7 §2496 | 13801 | 51788 | 53852 BHEME

841 1999.1022] 10:19 ] 235 | 1205 [EBHAEL2.5kn | 33 | 5.6 254

1
851 2000611 ( 2231 239 | 1211 {FUideA47. 4km J102F 67 | 2

* BERERPRERB 7Y ML) 20 RRICRELAMBEME L TER L.
* REOLHE, B, FEBIM (Newton) #uB ARES (FBULARAT], 1999.11) L WEIA L 7.
FERRICOVTE, TBE 921 BRAREREHRERE Y741 L Y5IALL.
*FOMOT—- S LT EFIB L.
RAERR - A% - RE  PRARS
HEGE - BERRR TRERKFRRFRER. 2L, SRRV OUFREARR T~y v RV,
* BRI TAELE L.

8.5 :
[o16- b1 7R B RER | 19467 (L) b5 eamE Rl EXTE
8.0 o4t 1050l 198673k
o) | | et | || o
93 -8 964 H 1
o [z
904475
™ 70
= 6.5 1
R 6.0 | !
LI LT
(e (=) (=) [w=) S (=) (=] (=) (o] (] [
: 5 8§85 8 88 5§ g
£ (BFE)

Fig.7 Magnitude and occurrence year of the earthquakes from 1901 to 1999 in Taiwan (over M5.5)
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Fig.8 The number of deaths and missings caused by the pass earthquakes in Taiwan (over M5.5)
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DHL, HEBENECICHIES, 20 i HE L
FHARDOHED S B, LFEEERRICEBEL B
(HAHEN 7 —5) &b T, HEHEE
WELFEOHOBGE, SEHEFORIOHHERE L -
TRLISDTH 5, RSB ICIE, HAMEH
OHEBER OMAH L SN T WS, IR D%
E, B EBD +ACHE—I NI D TEE
WA, OIS, HEBRBICKHIEL 7 EEEFD
BictH oo FRBFAEL, MBERK ERHES
OO LRECHEEPR SN S, SHIER AR

OANOREL TR, 1999 F£HAED A I,
1920 SEMBE D ALID 5, BETH 6245 HAT
B 23Nl TwWa, £, BiBLEAL
T, AL, i AOBEES SHH - HEY
SUEBRIT-TWAEY, Fig.90& 7o v M,
[EIA% D EiBHIC ALE L TV B,

AEIDOEHEME T, Fiih — SR I L~ StER
BEARE WD, REBEEFEDOH I D (780 AD
EWV), REEOHDOLBEEA SN LEL DK
WHEIC oy hE&NTW5B, TDT &3, BE
R ORRAE ST —ahtiEictb~T, Al
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w ° s T |, ZHARRFICKZEFOHME Fig. 10 B LU

R -Z ;l,g o L Table 12 1Tk T, T DR ZEENEBERIEE O #
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Fig.9 Relationship between magnitude and the
number of deaths (including missings) in
Taiwan and Japan (over M5.5)
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Fig. 10 The number of deaths and missings caused by natural disaster according to the cause (& &N
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Table 12 The number of deaths and missings caused by natural disasters in Taiwan (from 1958 to 2001)

Thb, ARDOFEL 2 0¥ 393 A (1967 47

BB A

& | GE kK W EW Eﬁ wE| B | &£ |SE KK WH B gg WE| B
1958] 32 3201980 13 10 23
1959! 83 1075 161 1174}1981| 49 47 96
19601 199 199 | 1982 0
1961] 316 32 34811983] 48 24 72
1962] 113 1131984 9 37 46
1963 | 327 3| 33011985 23 6 29
1964 i1 106| 117]1986] 105 28 14] 147
1965] 95 95]1987| 79 79
19661 30 20 4 5411988 10 23 33
1967 | 109 7 2] 1181989 52 17 69
19681 99 9911990 83 6 2 91
1969 | 227 22711991 12 2 14
19701 130 130§1992] 14 14
19711 102 3 105] 1993 4 4
19721 42 15 1 581994 68 22 1 91
1973 77 77]1995] 31 3 34
19741 55 17 7211996 | 76 76
1975] 38 9 47]1997] 46 18 10 74
1976 12 1211998 47 6 5 58
1977] 163 21 184 1999 6 3 2456 | 2465
1978 7 712000| 104 7 4 120
1979 1 112001 354 354
SEF{3486 1371 60 39 14 2618 7588

~EEPEELEDIE Y T 7 A L OF— 5 &) EE AT

*1999 EEDHEIZ L AEIL, BEOBWICEINZIDEERL S

S5 NE TO 34 FER O [13,3568 A 34 4F

Table 13 Typhoons causing more than 50 deaths

and missings (from 1958 to 2001)

Wi ~ 0 i+ v 7 —, 2000) & D/ VDS % 4% H o 5 INSEES BYHE

BIBEOAHBHEOAODK BT HD 1 ThH 5T A H "g g%ﬁ‘%% S |
LaEZLE, AKEER, GBIV THHA 1960. 7.31] & Fi| 102] 81| 183] 430] 10,513] 13.404
. s 5 e Ao o g 1961 9. 12| A7 | 158] 1211 279 1.810] 11,692] 23,249
REIZ L DWEERERGHRE T EDG1 %, 1962. 8. 4] Bk %] 791 1] 80]1.501] 7.497] 13 649
Table 12 D15 ® [ILHEETE | 12, RIS b 1963. 9. 9| Zaeqa| 224] 88] 312] 450] 13.950] 10,783
1965. 6.17] & @] 53] 9| 62| 219] 5.458] 6,159
MO I - THAET MK EERT 5, 1967.10. 16| & $7] 60{ 22[ 82| 203 984! 1,049
8282 ) 1968. 9.28] % #k| 381 22| 60l 27] L413] 765
AR5 otéTE% i4, Fig. 10, Table 12} 1969, 9.25| HAF| 93] 12] 105] 371] 12.264] 20 582
R &I, BEMERNES > TEST S L% 1969.10, 11 E%m| 74 3101050 41| 2.647] 3,322
., B o 1970. 9. 6] = 7] 89] 41]130] 47| 2.002] 863
<, BEAEHIED & S iBEIC £ 5 HE B FE 1971, 7.24] B = 27] 25| 52| 117] 2.668] 3.928
) - S w44 SEE O 1973.10. 8| % 7| 30| 38] 68 85| 1.251] 433
LT B, 1958 44> 5 2001 f% T 0 44 4EfH] 1974. 9.26] 36 | 47| 7| 54| 40|  201] 14l
HEc X AWFEL: (3,486 A) 13, HARKEIC LS 1977. 7.31] &% H7|104] 100 114] 65| 1472] 6642
o rte 0 } 1986. 8.21] &= B[ 68| 19| 87| 422] 6.624] 31,532
;Eg?;@;ﬁgyz@ 46 % &2 HEH TV B, RICE WK 1987.10.23 ;; @l 541 9] 63 81 os4]  2m7
= EThh, 2618 359%) IFELTWA 1989. 9. 8| ¥% frl 32| 20| 52 47 430 760
\Ciﬂﬂ’“‘ i - A °)~ = 199. 7.20] & 8] 51] 22| 73] 463] 503 880

B, SOEEMBIC L ARESER DS HD 94 2000. 10.29 ] 64| 25] 89] 65
o 1ot . - 2001, 7.28] #k 2| 103] 111[214] 189]  645] 1,972

WAa&AWD, RED32%IEL TV EH, REME 2001, 9.15] & Fi| 94| 10/ 104] 265

! rzmaﬁk“‘*}& BOT, HBET N KEH LEREIKEEE Y T T A b OF— 5 L0

Table 13 ICHBIZHEH 50 ALLLO#EE b HOR (214 %

725 L7z 1968 4EM 5 2001 -k TOEE D LHFR

)Ci, &.@i‘i 93\3—3\7 Z, 381F

BT 1963 RIS FS 312 AE R X 670 & 45

LEOMELRT, ShlokZHEIC & 25HE (GLORIA) HRLLROETH D, —>DHEIC X
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B0 E LTI, 1961 FICHRAE L LB ER
(PAMELA) &8 (EEZ 279 &) ITIRWT, #
AEonThros3FHIZVWEETHD, BRE
BRE, WAIERLKEE L 72 2001 FFoBEIC X B
WEZOHBHEHAP L oNThLOomOE L,
BIEDEIT 20 4ER (1979~1998 4F) & H ¢
5L, BRKFC X BEBFRIFEFGTH B3 A
THHDIIX LT, HIEFRERD 2000 4F & 2001
TED 2 ERIDFEHM 237 ATHY, THLEID
20 D 4 5Ll LiE L TV B,

b, £&8
ARG, EEMELZOROSFHICL S WK

EOEREEREL, ChooBBARKELICE

FARMBES T EHSHIC L, ERHNAREZLTIC

2T 5,

1) EBEMEIC L AHE - (THAHE (2496 A)
i3, 1935 FOF —HHHIEIC X 5 b DITIR
W, ZHFHICE L, @#ER, I -4
HELrEOTOV S, FEMBEIC X ZHERE
(3, MRS AhRicERL, 020K T
IRDH 90 %% 5 5,

2) HEMER IR LA AR L 2 HENR
B3, HETHEORE LAXKEO D bREE
EEhAERXKRIcBWT, IERICEEL
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