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Table1 Distrbution and riky degree of danmed lakes induced by Morac Typhoon
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BE 1 BRUESHEBEREE, REEHES D
YHE 27 A REERERE R SIRER. (FFakE)
Phato. 1

No. 27 highway, which cut off the traffic to Liugui Township,

The group-occurring landslides destroyed roadbeds of Taiwan

Gaoxiong County. ( Photo by Chi Polin)
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SR AR, ch BT XY Sh 221 ( FFAAAREE)

Buried Xinkai tribal of Liugui Township by debris flow,

W e

Photo. 3
which resulted in 32 persons dead, road and bridges destroyed
and transportation halted ( Photo by Chi Polin)

INRF R LR ST (PR BT

Completely destroyed Kobayashi ( Xiaolin) village
( Photp by Chen Suchin)

BAS
Photo. 5

RE2 BSHEHLRSMEERLBREERAETE

(B iR HEN)
Seriously damaged section of Southermn Cross-lsland Highway at

Photo. 2

Taoyuan Township, Gaoxiong County ( Picture source ; Xinhua net)
¥ 8 Y ¥

BH4 BEMEAREEFERMENNKR (FRREE)

Photo. 4 Buried Kobayashi( Xiaolin) village by landslide and debris flow
( Photo by Chen Suchin)
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T e 5L TR ] A 4 4t K o B
(RARR:48LELEEEAF)

Photo. 6 The Shuangyuan bridge was destructed by flood,

Gaoxiong County ( Photo source; GeoSat Informaties Technology Co. )
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1 , ( : Google earh, )
Fig 1 Kobayashi (Xiaolin) village before Morac Typhoon the red line for the debris flw streams
whie line for he landslide area (P icture source G oogle earth, produced by Chen Suchin)
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2.2

2 : A ;B
(08— 14 ); C 08— 14
(08— 15 ) ( : )
Fig.2 Danmed lake nM eishan vilhge Taoyuan Tovnship

K aohsiung ( Gaoxiong) County. A: Inage beforeM oarc Typhoon B:
The capured water with highwater level n danmed kke bebre
outburst ( 8— 14 mage) . C: The mage shows the simation after
outburst (8- 15 image) (lmage source N ational cheng Kung

Unwersity D isaster Prevention R esearch Center)
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3
A: , FS2, 2008- 10- 05 ; B , FS2,2009- 08— 12 , ,
) ( : ))
Fig 3 The mages for contrasting the statuses before and after flood at TamalixiValleymouth T aitung County
A. Inage beforeM oarc Typhoon (FS2 mage 2008- 10- 05)
B. Image after Typhoon shows the flooded delta widened river channel and destroyed bridges fam hnds and houses
(FS2 mage 2009-08- 12). (Image source Center forSpace and Ren ote Sensing R esearch National Cen tralUn wers ity)
2. 3 4 ,
, K71+ 200 50 m, 6
K72+ 350( ), 750 m, 2 : K 144+ 250 ( ), ,
, 3 , 3
, - Kss+ 700( o, , K335+ 270- K335+ 310(
© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.  htip://www.cnki.net
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Fig. 4 Ramfall dstribution nduced byM orac Typhoon in Taivan
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BAE7 BEENGLTN\FUHEROMER

kS (RARE: BREREXE)

Phota. 7 Visitor Center of Eighteen-arhats and highways were destroyed

by flood in Liugui Township, Gaoxiong County ( Phato source:

National Pingtung University of Science and Technology)

City ( Photo by Chen Suchin)

BEY REEHKOTHEEZRKRE
(RAEKRR:AEXGDEFRLH)

Photo. 9  The submerged town in Pingtung County, a badly suffered
county from floods ( Photo source; National Pingtung University of

Science and Technology }
© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

RAE8 AXRTEREEZITRALENFERY (BRREFR)

Photo. 8  Fu-Gang Fishing Port damaged by Driftwood , Taitung

10 B
( )
Photo 10 Constructions locating on bw river lerrace resulted in
serius flbod hazard and loss (Photo source Chen Suchin)
A , 2005

) 2008 A. Constructions of Ku
Kuan (Guguan) Hotel built on the D ajiaxi river terrace B. Collapsed

hotel bcaed n river terrace n Lushan Hot Spring T ourisn A rea during

Typhoon Sinkku 2008

B

2 b

http://www.cnki.net
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Table2 A ccmulative rinfall of the top 20m ax inum rainfall station during M orac Typhoon
(mm)

1 2884.0

2 27785

3 2701. 0

4 HENIG S 2636.5

5 2557.5

6 2489. 5

7 2448. 5

8 23150

9 22775

10 2255.0

11 2243.5

12 22355

13 2007. 5

14 2057.0

15 2036. 5

16 1991. 5

17 1970. 5

18 1969. 0

19 1952.0

20 1948.0

3 10 24 h
Table 3 24 hour rainfll analysi of the op 10maxinun rainfall station duringM orac T yphoon
(mm) (a) (a)

1 HEMHEILZ 1623.5 2009 - 08— 09T'14 00 > 200 28
2 FEATIE £ 1583.0 2009 - 08— 09T1L 00 159 51
3 R 2 1570. 0 2009 - 08— 09T'12 00 153 51
4 1443.0 2009 - 08— 09T'12 00 > 200 30
5 1414.5 2009 - 08— 08T23 00 > 200 50
6 TELKH 2 1378.5 2009 - 08— 09TOZ 00 > 200 49
7 1340. 5 2009 - 08— 09T03 00 > 200 28
8 1289.5 2009 - 08— 09T0L 00 > 200 28
9 1271. 5 2009 - 08— 09T06 00 > 200 27
10 1232.0 2009 - 08— 09T'12 00 > 200 28
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Fomation and M itigation Countemn easure of G eo-hazards Caused
byM oarc Typhoon in Tawan

CUIPeng, CHEN Suchin’, U Fenghuan’, ZHANG Jianqiang"’
( 1.Key Laborawory of M ountain H azard s and Land Surface Processes / Institwte of Mouniain Hazard s and E nvironm ent R esearch,
Chinese Acadany of Sciences Chengdu 610041 Ching
2.D eartnent of Soil and Water C onservation of Chung H sing Unwersity, Taichung, Ching
3. Graduate Unwersity of the Chinese Acadany of Sciences Bejing 100049, China)

Abstract M oarc Typhoon standed over 40 hours n Tawan island and gave rise o ntensive rainfall and m any geo-
hazards which resulted n a lotof lives casualty and pwoperties bss. Due to the canb naton of centralm oun tains n
Tavan Island and southwestmonsoon the weather had the features w ith intensve w nd n the north and extreme
rain fallw hen M oarc Typhoon controlTawan Island. The rainfall intensity with the 1 825 mm of 24 hours ranfall
and he 2 467mm of 48 hours rainfal]l was the highest of Tawan rainfall records and approached he tem nal of he
world ran fall The data frion rainfall obsewatn statbns of Taiwvan show he rainfall exceeded 1 000 mm in 31 sta-
tong 1500 mm in 23 stattions and 2 000 mm 15 statbns Furthemorg the accumu lation rainfall fran August 6th
to August 10th was more than the annual rainfall n sam e areas of the south and the maxm al ranfall occurred at
A limountan areas and reached 2 884 mm.The durative ntensive ranfall irigged hrge numbers of geo-hazards -

clud ng flash fbods - debris flows colhpses and landslides . which bbcked rive channels and created 16 danmed



1 , ot « 7 115

lak es. These geo-hazards buried towns and villages and damaged quantity of hghways brdges dkes construe-
tons power and telecanmunicatbn facilities. Due to transportaton b bck and power and telecanm un ication halted

many vilhges becane isolated ishnd so that the rescue facilities and materials cou d notbe delivered and served n
tme which postponed the rescue. W hen the Typhoon hit 16 townsh pswere heavily danaged inclid ng Jiaxian

Taoyuan Lugui Nan axia and Shanmu of Gaoxbng County, Lugu, Xinyiand Guoxin of Nantou County A lishan

M eshan and Zhongpu of JayiCounty Gaoshy Shandimen and Chunri of Pingdong County Nanhua of Tanan
County and Jnfeng of T aidong County. By September 8th M oarc Typhoon and the gee-hazads had caused 619 per
sons dead 76 persons missing and 74 persons injured and X iaolin valliage and X nkai tribe had been destioyed
canp ktely. Through analyzing the formation causes ofmountan hazards nduced by M oarc Typhoon it was found
that Typhoon rainstom, steep landfom and abundant bose sold martial provided favorable naural cond itions for
mounifan hazards fom ng duratve high-intensity ranstom directly trggered mountan hazads and irrational hu
man actwvities ncludng sbpe hnd overly development hghway constructon and rwver channel unreasonable ex
ploitation, aggravated the hazards loss. Then based on the lessons ofM oarc Typhoon and the induced geo-hazards

hem itigation m easuresw ere put forw ard Them itgation lessons and measureswere put foward as follws (1) sct
entifically utilizing and develop ng land resources on the basis of rational exp loitation degre¢ (2) Ensurng ade-
quate flashflood dranage channel nmountain strean and keeping the fbod-prevention requirament as the precond+
ton of valleys development ( 3) strenghen ng environment protectbn and decreasng n umost the d sturbance and
breakage of slopes nduced by engineerng constructon, (4) mproving earlywamng standards of mountan haz
ards and building mon itoring and wam ng systems of catastrophes and (5) carryng out risk analysis and m anage-
ment of disasters and mak ng rational watershed development integratng natural resources utilization and d isaster

prevention and m itigatbn.

Key words M oarc Typhoon hndslide debris flow; flood disaster prevention and m itigation



