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2001 fE7H 300, EH0108 %8 (BkEEH) BL b LEBERICLY, EEOEERE
JUHBRE2PLLELAEHMTEIRRENBELL, Zhickb, 20ADORE-fTHT
AEZHTL LB, FRRVAFKTIABBBISKOEESRELC L, P2 L bI1214A
UERTRRBIZL2MHERETHY, ZORFTRRACLIIEFLIV L EDRFICE
ZEERFLTHoN, FHATIH, BHRECHFELX L LI KBOMELTR
FTLebhic, THERNKEHEKANMKRCRELLLAHICL-TEHR - ITHRAER
NABIBLOESTREFEZ LYY, BETFHMOBREEEBLUFONLE - AR O
BRZ2RATZ, TORR, HERHIDEITHOFTm®EBE L AML O, 295X
PHLUEESNZIHREIHISFM*THY, HALREILR0BIEMEE RO, 2D
FERCOWTE, #HETER LU HEBMAERIZI LIV LBVATBENHD L, &
HEEMNSORMOL OB L LBRKTHAIEENRSZILLENEZLND,
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1. ¥ &

20014E7 A 29~30 HIZH T T, AR08 EH L
BLIEEPERICLD, EFKEMOIEER (Hualien-
ken) BXUEBFTEH OB KR (Nantou-ken) T
400mmEFBIIERBELEL, FROZL OFJI
MR TERREFSBE L, EKICHEBROMA L
(Alishan) (¥X# 2,406 m) TIX7H20~31 B D3 A M D
ek EA3758 mm, MK 24FRFEIEA R T7I5mm & W
SEMERol, TORE, FERBRRKOFAITHD
#AE (Choshui Chi) iD= 5 & 2 A CTHEH
B EWMARAEL, EHREKBEH (Shaili), FHE
(Hsin-i) TIELEBEFHOWME - ICE TEHDO AR - BB
BERELE, £, ThIY THOBKREZIIO
HIHAIE (Tungpurui) TITREF 2 b OREAK B & R
RLEIZLY, 2RO LA BEAMICIDEHERL,

L&, LER FHR KB, LR E, LAK A/A01088, BEI I

EH-ITTHFAAIPIANCEBREFE ole,

BB D = o HUR X 1999 4 D M S 11 I’ (Jiji earth-
quake) DRFHIZIF L, HEMBORESCES RO LR
OMMIZHEMOEBREH-oT-HLOLHEBEININ, *
DEBELERNCTEETIICELIRBBAETE R
MofeDT, 22 TR ZAIZOWTIREMIZIZIBMNL
TWerw, B8 TIE1996EIC L E M08 BT L 07
A30~8H2H M4 HRWEH1,994mm, HKX24BME
AR 1L,746mm (FTRIL) KL BT IRBOLER
BEELTEBY, SEOLBEFLI06ECKT L
FHEBT S5 TCHBOEREMEBHII TR 528
Bt L Twa,

€M B DI HE (Kuangfu) B RETCMAK (Fenglin) 4
HFTHA0mMm 2B HIEFRLTLHK/L, KEBXR
*t (Tahsin) @ M 7K % (Chingshui Chi) T & # 3 ¥t iH
TR & 150 5 m® (& BITHEE, 2001) &5 KFEHA
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TERSREL, BE -THFTAFNLE VI KK
FE ok,

FFAE TR, SEACEROBEEAL,IZL, &
KRB UERATOLHREOEELRT L LY
W, KERARMCRELEZLARORKERZ 1 KT
®kinematic wave model (& #, 2000) # v T¥#
L, thEaMARAREICACTIAEROLE -
BHEAROBERYRL D TEORRERET S,

2. ABOBRKKR

21 SEGCER

LSEOE[ETERA008EIZLoTh b &N,
AATHEAS 2SR, b5 [E+ 5K CF
BRI bR TH B, ESCAP/WMOBRER
St kaTHESH, BENREFITE>THEIN
TIN5 EBRALERFL, AeBE0BE [MTorajil TH
5, ¥, TOEHOABICBE T AEFTRERD TH
B LpoTB, ZITHIOEADATELHEK
RIZEROW8F LR L LT3,

5 A0108 B A Fig IR+ & 9 IC 20017 B 27 H
09BstE, 74U HAEBETRELE, £ORIE
e P Fraioed, 7B 30 BOOBRERIC BB ~LEEL,
EETEE N L THEXERIZES, 7HI1 A9
BRFEKEICEDof, B8 LEROFLEER
965 hPa, F.OFHEO R AREI35m/s, BEISm/s
P EOMBAEEIII0MMTHY, AEROMKRTHE
Yz, FRHTHNER] Thot,
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Fig.1 Tracking paths of Typhoon (1108 and Typhoon
9608

2.2 SEOEK

BREOERIZLY, AEEHTIETAHELLRE
M EY, 3082 —2 L LT31BECROE
Wi, IBOBAKBRIEHE DT THY, 1ZF

20~30 HO2BMICHEE LEBERA Ry bThd e
XTIV, BBEZERTREBR/ I — 22— I8
# (http://www.cwb.gov.tw/) DBEABE L OEEE
MAKEBRFRP LB L 2 ER 2 ICEE
BABRSHREERT S EFig20 L 5iclken, WME
Wo7s8mmEFAE L, EEFEO LU FEHE L0
CERIBELEZLRD2B,

BRELRKEBEFRILOBREHZ LS L,
EETHOEERPES, FHRIEFHEH TIX, 158
Bk B100mm LA b o) 88 W [ 7 A% 3 B £ 73 3 ik g L
—ETIIEMIMm b OB KBEERLE-EZ A
bholk, £, KO ERTEOXBHE T
i, 3RRRIC30mm OB AKELEEL - (EERE
¥, 2001),

| E——

0 500 1000 1500

Elevation (m)

3
%‘ = Fenglin
e
565mm
Alishan S
758mm \, -
km jn}
P ———— ;

0 50 100

Fig.2 Accumulated rainfall distribution from July 29
to July 31 (Dots in the figure are positions of rainfall
observatory)

BREEMOKE ML, SETECEKESLITR
DEER LiZdabot, &2 A0 Lo TREMN L ERS
MOBEARGAELOD, ARSI E-TR
DT TR EIRERTRA -k, MBLICE
TL0FORKBRISAEETCRIEELEATH-
B, 6RLBLHEmTHD, THRSEOERA
ECOBRKBIITEEDMRRE Chotlz, Thbb,
EITERBE DT WHI L@V ES>TH B,

23 BARTEMEOLE

BB PREERR—L2—C0ERII LB L,
EEEMOERKBTEED, Fig3llRTLICHE
HROFHFHTH 2, PHLERBLTELETEL
RoThd, 203, Figd R+ L cdmongE
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& (Keelung) TOREKRIIRERICHE < TRERIZ
1<, 7, SAEMBED L 2oT S, LSO
HugOREARIZ, BEMCE BEHICH 2V, B
RS~OABZRMYPTHY, VA LOBRKEDEIT
K&V, SEIERBBELEFBLORSZSTRAOR
AKEAFEMEIZ820mm (9A), B A M (Jihyuehtan, £
#1,015m) TiX525mm (6 ) L 2oTWwW5, Zhix
BADRREE (BITEHEICH D) TREELALY
RohT, hille & o ILHIERIC 5 5 AMeDAS 8.3 By
D—-FBTROLNIBEOKERMETH S,

Fig.3 Average of amount of annual rainfall in Taiwan
(1961~1990)
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Fig.4 Average of amount of monthly rainfall at Alis-
han and Keelung (1961~1990)

SEOEMIC L 5 MABA KL, B2 U758mm,
AAM3BIMMTHY, HBRFICBIT2RERAD
BEAREEELZVTHRL TES>TWS, 725,
EERPHMLUMBICALTCERE, SEO®FIE, B
EHhEVEHFCRBDLARVARI, BBICHVE
AARAELELLVLOIRETIZARY, 272 L, BEHO
FBAHE (Wuchi, IRk K463 mm) DL 52, BEW

A OB ARFEME(235mm) DR BEOE L RE L
ERAFLFEELTWS, EERKHEN (RS AR
455mm) b, EGFOER, BT (Chengkung) Ok %
WA ORBARFEME(ZH N 385mm, 366mm) &k
NHE, TOHBLE LTRARYV KX LR TH-
EEBZXB,

24 EFEOEMLOLE

FIEWIZB T H197ELUBEORBRAXET— ¥ 255
2, ARID2 B MEA R XELZB/HT B L, Figsn
L5225, MAWLIEBWTIX, 2HKAKR300mn
AIEOBERA R NIBEEELTVW 32, 426

DESLRERITDRL L ORIESEMITRE LT
22y,

E

& i

5700 ishan

s 600

a

§500

< 400

&

o 300

&

200

3

.E 100

3

2 o0
T $ 88 888 85
c 0 b= o [= Q0 E= Q I:
383838358 3

Fig.5 Amount of maximum two-days rainfall in each
month at Alishan (January 1997~August 2001)

ERPHIZIBTOIREOHELRERA b2 L
T, 1996E7A30B~8 A1 BOBHAI608EIZ L 5
ERPAMLh TV (AZERKE, 1997), Z O
ROBEZNBELSBEERAROMBILMETH- T,
TR UNZIS T 5 A EARIL1,994mm, &K 24 BER
AR1,748mm, MARXIEEEEAKK112mm T, 165
MK R80mm A DR AN 1285 S LA LdgE L,
MBRILUAICLEREZRBLESAISL, Lz
HSEOERICHE T, A E0OmmE ko
W FT B\ (FFE D 30~40km B E D FE T L 2R
BTE WD, BELY608 B DERIZ X, MR IL{FED
HH30~40km, B 100km BEOHEBEICR Oh 51
A, A LR ERMEL RV LOBRERTE S,
EHI608 5 OEMMEOMBILIZKIT 3 24 R KE
1,748 mm i3, HABKERICEVWEF THY, &%
KBWTOHLEHLEEREIIEDI AR, SEIOE
MRS A Lo W CHENEER, SEE2X
E< LEIAERA XY B bofcZ LITHENLTH S,

3. #WoE
3.1 AEZEOBREBE
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ERITEBRENESESB(EEROBREEWITIC
3 BITEBY) DR — Lt — (http://www.nfa.
gov.tw/nfaasp/upload/#k ¥ & B 900801 % — + — #.
htm) Ic k% &, 20014E8 A8 HRET, AEAIC &K
HABEER, ARLLTTEFI034, THAAHF
1MEBThHot, HIRFIZR B &, FigblZ ™4 X )
CERTHONE - ILEASRTHIERROKREL®
WL, EEH3000mEDOILER RS PRILKE LS
ATEMICAET ZEEROBEN NIIKRS &
th 7 (Taichong) C7TR DEBENRH D2, £ OMOKE
HCOANEFIIRL, PHEBORO AHEEL D
R, Eh, BE-THRAAEOS B2 L b1
AL ERTHRBCLIBHEETHY, SEHOEH
BeAkizcXk2ELVL, TRRFELO5HEENTF
LTHhHoate,
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Fig.6 Number of death and missing at each prefecture

BIR D 1996 FE & 9608 B iz L 5 EH T HF A AH
IX73A (BSLE®KE, 1997) THY, SEOHEIL,
LK L AMBEFICBEL T, 1996E0CEM LK
< kEEl->TW3,

EBETORROMBELZ EILHSLLUTOEY
T# 5 (http://www.nfa.gov. tw/nfaasp/upload /#k%
& A.900801 %5 — + —#f.htm, tttp://www.taipeitimes.
com/news/2001/8/01/story) . L AMBEMAB LV
TRFREMRILETSEATIZELE, ¥ 5
TEBL, M2 TH#E THRBE L, TAFERR,
BHRREPLICICOEHTF CERICEERE L (111
IETCHEITLED), REBIVCEEROBEFTILI28
5 FA (200148 A BRTE, 1E5% FA=364H) &
BEESIATWS, BB CIDL 3R RELERESE
BAEUEDIIL, 1963EICEEI AL ERLES 2
V7 ERLREMIOESY TH B,

EHE9608 5 L ER0I08 FiZ L 5 FEFOLBE AR

F—H LB L TELHELDRTable 1 TH D, =
hip, BR68EICLIBTAMBERBPICKE

WIZH 220b 569, ER0IBEDFAPEENKE N
TERbRaB, THRIIWECHEEMRIZLISE
DREELIWOLE, REDICLSHABLEORE
HOETARELTWAO TRV LHEEEIND
P, ZOEMBEIFAATHD,

3.2 #HHOBEME
HERTIHTANARALIDVELVWWRIZED R,
HBRWOEL OHIRTERERNRBE L, ZOFT
KAERZLORSEBHTRELLS, £0 5 LHER
KA & RAR SR # B (Feng-ili) 7K IR # (Shuiyuandi)
TRERPEFNRAELE (Fig?. KRN TRAEZRK
NAMKZTIRRAICTERMLELEL, EEBI6F
NAeH, SFAEEL, RFEL264, THFFAFI

Table 1 Comparison of typhoon characteristics and damages between Typhoon 9608 and Typhoon 0108

Typhoon 9608 Typhoon 0108
Central pressure on landing 930 hPa 965 hPa
Wind velocity on landing 53 m/s 35 m/s
Duration of rainfall 1996/07/30~08/02 2001/07/29~07/31

Maximum cumulative rainfall

Maximum 24-hours rainfall

Maximum one-hour rainfall

Death and missing

Number of houses completely
& partially destroyed

Number of places roads damaged 101 places
205,000 houses

Telephone service interruption

1,994 mm(Alishan)
1,746 mm(Alishan)
113 mm{(Alishan)
73 persons

1,383 houses

758 mm(Alishan)

715 mm(Alishan *1)
149 mm(Kuangfu)

214 persons(*2)

1611 houses

(Nantou & Hualien*3)
111 places

71,000 houses (July 31)

*1 Daily rainfall on July 30, 2001

*2 121 persons were killed by sediment disasters
*3 As of August 16, 2001 in Nantou-ken, as of September 16, 2001 in Hualien-ken, and

data in other places are unkown
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Fig.7 Damaged places by debris flows at Hualien-ken

15412 ko7 (Photo 1) , it LR & 13150 F m*i2
EL#EEINTWD (BEBITEPRE 2001), F7-RE
BABRMTHEETERTEEIFLL2EL, BESSL,
THTHFLILHBLE LK (Photo 2), EHBRITKAER
DEMELTHLTHIN, SEIOLEMEEIR
BHETREELTVS,

Photo 1 Baiyun mountain cottage buried with sedi-
ment by a debris flow occurred at Daxing village in

Hualien-ken

REERO P HLAR, EIL (Yushan) (LR 76 (010> 8 7
EZNOBAEBIE (Chenyoulan Chi) B3V CH7 A 30
AXRALLEHICHT TELOWERICH Y, TORE,
EEOLA, THRHBRE L, REHAEHTE
Fig8 IR+ X 51z, KB ELH (Shangan), 15 %
B8 A (Fengqiu) , {5RBFMA (Hsinhsiang) T
HY, VTR LEE-ITHFTRAEN 104U LI BT
W5, ET, BARIRICHRoTERLEROBENR
ETHoI, Photo 313K B LR NS (Chukeng)
TRALLTARICLI2ZFBHEEOEFTHY, %

Photo 2 Stone gate buried with sediment by a debris
flow at the entrance of Shuiyuandi district , Fengyili

village, Fenglin, Hualien-ken

A

Nantou City
H Bank Breach
Mujiliao Jiji Jihyuehtan
o Shuili 7—fk.
Chos iNgdle—Yanping B. f
Chusha ?‘j * Chunkeng
06 ?4 -
S (4'(’ < Hsinki
3 3. @ ¢Fengdiu
g Overtopping HsinhSang %3}, ™"\
o
-~ River by
Road E‘/f
Ra”Way /\s
Alisha
0 ‘ ‘|P Zlo\km A

Fig.8 Damaged places by debris flows and flood flows

al Nantou-ken

Photo 3 Debris flow disaster occurred at Junkeng dis-
trict, Shangan village, Shuili, Nantou-ken (Many slope

failures can be seen on the rear mountain)
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BOINTEHOMEREABEEL TSI LHESH,
5, MFLTE-ERIBENEHTH S, Photo
I ERBHFBN CRELELARICE-THTL
TEXEETHY, EFHNEHoFRIITEITH
KL, BERETARoTWE,

b i o L S W Lo
Photo 4 Big boulders transported by a debris flow oc-
curred at Ssinhsiang district, Hsin-i, Nantou-ken (Only
a concrete floor of a house can be seen on the left bot-

tom of the photo)

AL O BIRE T, #TIL8E (Chushan) @
HEEAE (Yanping B.) Liff TRUFAY, T CHIENRZ
NENRBAEL, LCEAPTLEDOKRRE Mujiliao)
DEELZBE, BE-THTIABENILC LD KK
ELEAELTWVWD, ZHIZOWTIT LB FEM 22 B
ERABREERToOT, RETRNT 5,

TCEREEBNF, ARBAENTL L OCERR
248 (Wanghsiang) BRIFTICEB T 5 1M EKERK
UHERARZFigdlil R LTEL,

3.3 BAEXNRHWETORKKE
WAEEL, SEFE oS gLk, BT L LRI R
EREL, AL CEABBBICESEBE—OWIIT
H 5. FEEAKR R A T27,000m* /s £ B (&
BEKFIR, 1996), = OBAKIZIZZEAKIEAR L1 <
DMOZNBHALTWE A, HAREO—FH LK
EX)NTH 2 RAHRIES, BHRENILESHOEF
W ETHBREB L ORRICEVILELE, #LTTF
MOEE [KBER) BILBRICEDI, BE-FF
THENIRIC LHBEL hot-, = D500 131999
FEOREMBOB/BFHIZE VL ZATH S, HEEHE
3 O FAHIRIE O )X 100 m, F 7= W ERFH B
FERBIIBRAS50mmITBL T3 LHB &S
Too EFBHHLBAEARNAKRAETORMO T
PR AEIZH0.01 TH % (BB E AFIR, 1996),

Fig 102"+ L 910, HMWE CRELFOE £
WMOLRFMTHAEL, LEMLEBY B2 THES
DEVWKRBRFEICHET L=, $H+0#%, EFHE
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Fig.9 Hourly rainfall intensity and cumulative rainfall
at pricipal rainfall observatories
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Fig.10 Overtopping and bank breach at Tungpurui Chi

— 412 —



THOERMTHESEL, DEANARE L EE
THHEELRS, ZTOLHC, BMEMEL WS
BRoFBERICEVAECELERS, BRAEEBWL
TABREBo/-Z L LD, FHIRIZ O S0ERESR
O &IX1,630m3 /s LR SN TO B2 (BB EKF
3, 1996), AEICEITL T REEMLRKER K
WEFLOFERIZLAUE, SOERERLUEOHFREMN
WTFLIEEDZ L Thol, BIPHBORE I,
BEOLZARITHATH 57, 1996 F KO L7
THIC & HRR D LR BT 2R L - TR &
W, EBREFTO T, ARROLICAEST S H#
ATHMRRIIEICKRE<BH LTV, B L
LEARZOBHHTHE, FEICHKAL, 0L
WOKMEES R b1, ZhAPBERISMS
DOEBERIELEOML LARY,

HAHMRIE O LB THET A0 B OKRANLTES
WML 2o TH Y, 3080830 ITHKBAMETLEL T
5, ABBROEROIEEIC L, 30 BOT:30WIZ,
FINOKRERENEVIRA, MAOMLET—
WOERITH EMIORELBE L, RBRHAND
DREBERNE PWHA T Lol DI ETH D,
08:30 EICILERICL VEBAME S TH Y, ER
OREIZ LV EEARNEERLOEZL I TH D, #
WLELIICERE-ITHARAIL, £ L TREFEI
36T Eot-, DBHOKTEATIEE OERD
HAELTHEY, RAKEOLOIREN I mU EIZE
LTW5 (Photo 5), LEMIIZROLBEED b
OThot-, FREFHAEB LI RY 8
REEVWREICRONAT VWS, J0Z L, LR
R L ORR Lk, SRNHATHE LY LR
LY BHETCBRVEICKHETLEZEEZTL
T3, HEBCTHERCHBLEFBLELALR
EORVWERA DT NRERLIBATHARNT
MIOBEEEHE-STVD,

Photo 5 Big boulders and sediments flooded and de-
posited on the landside area at Mujiliao district due to

bank breach of the Tungpurui Chi

WHEICHN-DEF8AME T, KEMNHK2ERM
RBLI-RETHoT, BFOEELEBOERL W
FISABBOARTENED ATV, FLERD
Ao AT RE D AT L S 0> R RS — R (R L T
WAAELWVWHEWHIZ ETHhT,

4. EERXEBARHATRELEIAAOBR

4.1 RETRFOREHE
IITHABEO LW RETHoL bEEN K I
FHIR DO — > ThHhAEEREEB KRN TRELL
+EHROBEEHEET D, AV ET VITHEERR
ELERRATTFITRELTEROREHEICAH
WhEFERERBETHD, Thbb, KWHESfiE
ZR LA, RCKRESHBR L ORAD & —
BELTRYHRAD—KREEWHEBETALTHE (B
W, 2000) .
(1) BE@#rER
HEICAWEEBFEXREMHICTT LUTO
Iy Ths.
(a) kinematic wave model I= & % it B 47
+WHEHERTORNC, FAONILBERICHL
THE I L O & T OBk H AT & 1T> T, IR
T@AHETI-OOKBEREZEHERTTEZ
ALENRH D, I THUTIZRT & I Zkinematic
wave model # AWVWTHRH+ 5, T742bbH, fEICE
WTIL

gs = sin'/20,h7 /ne (1)
Ohy O ’
Bt Q
AV, FEICBVTIE
q=h"3sin"? 0, /nm (3)
Oh  0Oq _
Bt + e qs (4)

RAWD, T2, g BHEHOEEBTR, b
TR DOKE, 0, BEDE, ne; SMHAERK, v F
BT R, ¢ R, o i TEE, ¢ FHENOKA
blioB it 5 UAEHE, h FHEROKRABIZBI S
KIE, Nm; 7138 O Manning O ERE, 0.; FHEH
DRKERAETH D,
(b) #EHA

—E O +HBEHBR IRV THBE BRI LA,
RiRESTD, REDELIbOLEER, £E
NOFRHEBICH L TUTO L) RERAZHCD
et B,
+EH (CL, > 04C:L) OFF:

— 2 LUCL + (] - C’L)pm vz
9% Bdmz, | 0.02 o




C 1/3
{( '*L) - 1}h5/2sin‘/2 O (5)
CL

BERESHE (001 < CL <0.4C.1) DEF:

q= %Zﬁh"‘/ 26in!/2 9, (6)

mL
R (CL £0.01) DR, BHDWVWIIh/dmL > 30 DEF:
q= -1—}15/3sin1/2 0w {(7)

T

LI, ¢ W ESAEHNOBAIBHKR, dn; i
B DML F O EIRIR, g; BEANEE, pn; AR
FREMMCHEHOERE, o, DEOERE, Cr; B
FOEMME, Cu,; EMTBDFOENFOERBE
Th B,
©) KXW EMZI-2EROARSK

BE -HEBLIUCBERNLOKDOMALER L
ToAkELTRNLRBZBEMEOERKXIZUTOL D
CRE D,

%+%%‘-’§=z‘sblﬁ+%‘§'ﬁ (8)
THEz2LNB, Z 22, B; KB BB, iw; KAEBIE
HTORE (iso > 0) T VXHER (iso < O)IHE, in;
WEPLOHMUEREELTEVOKOFEARERTH Y,
KX B,

Ky =C.L -+ (1 - CgL){C’*F + (1 - Cl};)sb}

HRE DR,
K =1

THDH, 222, s; RABEE»OLBEEINDFAK
W TR ORME, C.r; FIERMEEY P OHR T O
HBRETHS,
d) SHREREO LD OESHES
FREMEBODREFOERRXIIRINTREINDS,
B(g:h) -+ %d(qg‘:B) = iabk (9)
Z 2T, Cy; BIBREEEORLTF O SRR E; dar; RIER

EORMFORER - MBEETH D, 128, LR ER%E
BAERE HEEETHIY, twldEHOLNRT
HB,

FIEEE D A W EEIE TIE, LHEE (BI8) Bok VIR
WA LBBE L OMBEBFBRENRTVWELERDL
NADT, ZOMBHAEHEOEE FmICEET 52
CIE VA EESEOREOR S XEEHICIZIEY
BN R oEBTHLEL, LTOL S RER
fEXEAWS,

92 B
ot ' Bo
T, ZRAFERMTH B,
(e) BEEE
T, BTFicRT R EOBEHER %
iV % (Takahashi, 1991),

. 1/2
,_.;.i = KS 01‘, 1— Cl, - 1

isb =0 (10)

_(ta.nd) _1)(CLoo-CL)'d—h: (11)

tan f,,

T, fepo; MK FRAmLiTR T B AN OBEHE
B, ¢; BREFONTRBREA, K; EX, CLo; FHER
E(>CL)ThB,

MR OBAEEEICOWTIX, FIKRICHFETSH
MFIITOHMEACORBEETORBLY b REL o
THIHTRREINDILDLEERLD, VWE, k=1~k
ETORNBEMNY (BRFEERTIEEAOE
BICTFET SRR, k=ki+ 1~k ETORE LM
3 (k= kX B XRIEM) & L, YUBHMADKERY
degt1 > h 2 de, THD LT DL, im0 Et?__h_'_l SoLk
BANVIOBEEELRD, 22102, fexld@HRNT
BNRELEBEONBERLIOEFEERTH D,

Bi<k<hBRTI2)HBEFOERREROEEIX
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Table 2 Conditions for calculations

CASE Conditions for Calculations
No. | Landslide | Thickness (m) | Grain-size distribution
1 No 5 Same in all places

2 Yes 5 Same in all places
3 Yes 10 Same in all places
4 Yes 5 Upper, middle, lower
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Sediment Disasters Caused by the Heavy Rainfall on July 2001 in Taiwan

Hajime NAKAGAWA, Keiichi TODA, Motoyuki USHIYAMA*, Yasunori MUTO and Fumihiko
TODOKO** :
* Graduate School of Engineering, Tohoku University
** Faculty of Engineering, Kyoto University

Synopsis

The Typhoon 0108 (Typhoon Toraji) attacked the eastern and central Taiwan on 30 July, 2001.
This typhoon brought about a heavy rainfall. In the central area of Hualien-ken and the southern area
of Nantou-ken, the hourly rainfall more than 100 mm lasted three hours, and the total rainfall amounted
to more than 400mm, resulting in the occurrence of disasterous debris flow in many places in both
Hulien-ken and Nantou-ken. The severe inundation flows also occurred due to both overtopping flows
and bank breaches in Chosui River basin in Nantou-ken. By these river floods and sediment disasters, 214
person were killed or missing and huge damages spread out all over the country. This report surnmarizes
the findings of these disasters obtained through the field survey. Moreover, estimation of debris flow
hydrograpis of the Tsingsui River in Taiko village, Hualien-ken has been done by using one-dimensional
simulation model, in which the grain size distribution of the riverbed materials and the landslides are
taken into account. Flooding and deposition processes on the fan of the river are reproduced using two-
dimensional model, where calculated results obtained by one-dimensional model such as flow discharge,
sediment discharge, and sediment diameters are used as inflow boundary conditions on to the fan area.
Calculated sediment volume outflowed was about 850,000 m? and estimated one by using aerial photos was
about 1,500,000 m>. The reasons of this difference are thought that the landslide areas in the calculation
might be too small or the accuracy of analysis of aerial photos might be not so high.
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