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Introduction
Water Disaster Mitigation is a Persistently and Seriously Issue in Taiwan 

 

 

Time Typhoon Crisis Situation Time Typhoon Crisis Situation 

1996.07 HERB Flood occurred in Keelung 
Creek （Rueifang Township、
Sijhih City）and Tahan Creek
（Panciao City） 

1997.08 WINNIE Flood occurred in Keelung 
River 

2004.07 MINDULLE Huge debris flow 
occurred in Tachia 
Creek 

Gate Damage in Liyutan 
Reservoir 

Water scarcity occurred 
in Taichung City 

1998.10 ZEB Flood occurred in Keelung 
River 

2004.08 AERE Water scarcity in Taoyuan 
due to heavy sediment in 
water 

1998.10 BABS Flood occurred in Keelung 
River 

1999.09  921 earthquake 

2004.10 NOCK-TEN Start Using YuanSanZi 
Diversion Tunnel  

2000.10 XANGSANE Flood occurred in Keelung 
River 

2004.12 NANEMADOL First Typhoon visiting 
Taiwan in December 

2001.07 TRAMI Flood occurred in Tainan City 
and  

2005.6.12  Spring Monsoon 
Flood occurred in 

Southern west coast 

2001.07 TORAJI Huge debris flow occurred in 
Choshui Creek 

2001.09 NARI Flood occurred in Taipei MRT 
And all around the Taiwan 

2005.07 HAITANG Heavy sediment in 
Kaoping Creek, Water 
scarcity in Kaoshun 
City 

Flood occurred in 
Southern west coast 

2002,2003  Serious Drought 2005.08 MATSA Taoyuan water scarcity due 
to heavy sediment in water 



1. Taiwan Located on the 

Typhoon’s Track of 

Western Pacific.

2. Averaged 3.37 typhoons 

per year will influence 

Taiwan.

3. Averaged 1.82 typhoons 

per  year will cause

damages.

4. Typhoons induce 17.4 

billion loss per year. That 

is almost equal to 0.33% of 

national GDP.

Review Water Disasters 
on Taiwan

• Typhoons & Heavy Rainfalls
• Land subsidence                 ----

Flood



Typhoons, Spring monsoon and Summer storm often damage 

agriculture productions and result uncomfortable living.

2007 Spring Summer Storm

in Sih-hu township, Yun-lin County

2007 Typhoon SEPAT
in Mei-Nung Town, Kao-hsiung County 

Agricultural Disasters Estimated Loss
Unit: billion NT$

Year Typhoon Spring 
Monsoon

Summer 
Storm Sum

2006 0.831 2.360 0.000 3.191

2005 12.586 5.285 0.000 17.871

2004 11.226 0.000 0.059 11.285

2003 3.135 0.058 0.000 3.193

2002 0.164 0.060 0.001 0.225

2001 14.510 0.138 0.031 14.679

2000 12.062 1.149 0.385 13.596

1999 1.989 0.000 1.285 3.274



•Typhoons, Spring monsoon and Summer storm occasional  

bring serious land slides and debris flow in mountain area. 

•In 2001, more than 200 people died or disappeared in Typhoon 

Toriji which induced huge landslides and debris flows.

Debris Flow in Songhe village of Tachia Creek

Heavy Sediment Deposit in Guguan Hot Spring Area 
of Tachia Creek 



• Typhoons & Heavy Rainfalls
• Land subsidence -

Flood

1. Over usage of groundwater cause land subsidence

2. Land subsidence reduce functions of drainage system

Land subsidence in Southern west coast



Range

 Southwest coast, from the 
south bank of Wu creek to 
Pingtung county

 Lanyang plain coast

In 1996,the subsidence area was 

1616 km2.

Currently the subsiding area is 

about 803km2.

In 2007, the maximum accumulated 

subsidence is 3.24m in Pingtung 

County.

The most severe subsiding area is 

in Erlin, Changhua counties with 

annual subsidence of 8.4cm and 

Huwei of Yunlin county with more 

than 8.2cm annual subsidence.



• Drought ----
• High-Density  Sediment   Flow

Water Scarcity

Water consumption of each property  keeps increasing

Water usage

186.09(214.58)

Water resources demand for 

each property 

199.8(228.3)

Industry

17.52

household

36.00
Agriculture

122.95(151.44)

Industry

28.8

Household

37.8
Agriculture

117.7(146.2)

Conservation

15.8

(+1.8)(+11.3) (-5.2)

Unit：hundred 

million tons/ year

The situation in the fair rainfall 

year 2001
Assumed fair rainfall year 2021

Needed amount of natural 

water resources

=200 hundred million 

tons

Desalination

0.11

Conservation

9.62

Needed q’ty of natural water 

resources

=186 hundred million 

tons

Note:

Actual flow diversion in 

2001 is 130.12 hundred 

million tons (high rainfall 

year)

Supply of tap-

water 5.38 

hundred million 

tons

Supply of tap-

water 33.48 

hundred million 

tons

Mainly river 

water during 

high rainfall 

period

(+6.2)

1.Parentheses are the irrigation water not for Irrigation Association and Taiwan Sugar Farm

2.During high rainfall year and season, water for agriculture  includes river water. It has the functions of production, ecology and living. The amount is temporarily not listed.



High fluctuation of rainfall means High risk water supply

Usable rainfall is limited, 

especially in the south with only 

10% rainfall during low flows

•Uneven space distribution

－ Over 8,000mm in the highest    

mountain area

Less than1,200mm in the lowest  plain

• Uneven time distribution

－Rate of seasonal fluctuations during  

high and low reasons in the south is

9：1

－A difference of 1,500mm rainfall 

between high and low flow years



Global Change Impacts become more obviously

O612 O911

Floods Nari Nock-Ten Longwang

 Doug Babs Bilis Toraji Aere Mastsa

 Caitlin Herb Zeb Zangsane Trami Mindulle Haitang O609

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

North South North North North North North North

Droughts Central Central Central Central

Impacted area South South South South

East East East （H1 of 2004）
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• Drought ----
• High-Density  Sediment   Flow

Water Scarcity

High turbidity during typhoons affects water supply

 Water resources in Taiwan include 3 main parts: rivers, reservoirs and

groundwater and surface runoff occupies 77%. After 921 earthquake in

1999, the soil erosion problem became more severe. When a typhoon and

heavy rain comes, it causes rising turbidity, and affects water supply.

 In 2004, Elly typhoon caused rising turbidity of Shimen reservoir and

interrupted water supply for almost 30 days.

Temporary Water Supply PipelineWater Scarcity in Taoyuan 
2004 AERE Typhoon 
Shihmen Reservoir Temporary Pumping 
Station 



1. With well developed flood control facilities and disaster response 

system, the loss of water disaster loss is decreasing in Taiwan.

2. Central – Local governments closely co-operation is the key for 

success.

3. Co-operation issues include: Inundation Area Flood Control;

Flood Control Facilities Maintain; Disaster Information 

Exchange; Portable Pumping Machine Support

0

500

1000

1500

2000

2500

3000

1958 1963 1968 1973 1978 1983 1988 1993 1998 2003

Year

N
o

. o
f 

P
er

so
n

Lift loss

0

10000

20000

30000

40000

50000

60000

70000

80000

1958 1964 1970 1976 1982 1988 1994 2000 2006

Year

N
o

. 
o

f 
B

u
il

d
in

g

House Damage

Central-Local 
Governments Co-

operation



台北市

台中市

比例尺

桃園縣

新竹市

苗栗縣
宜蘭縣

彰化縣

花蓮縣

南投縣

雲林縣

嘉義市

台南市埕鹽

臺南市

高雄市
屏東縣

台東縣

台北縣

高雄縣

台中縣

新竹縣

台南縣

嘉義縣

基隆市

圖   例

縣市界

淹水區

約1,150平方公里

縣市別

宜蘭縣

彰化縣

雲林縣

嘉義縣

台南縣

高雄縣

屏東縣

淹水面積
(平方公里)

87

140

250

150

100

110

192

• Inundation Area Flood Control Project

• Flood Control Facilities Maintain -------- ----

1. IAFCP project will cost 116 billion NT$

and aim for protect 600km2 area &

2.5 million people.

2. Raise the Protection Level:

River :  50 years return period flood

Regional Drainage System: 

25 years return period flood

Urban Drainage System:

5 years return period flood        

Preparedness



The Investment of the first stage project of IAFCP

Item 2006 2007 Summary

Riverbed Digging 
Programs 

1.500 - 1.500

Integration Watershed 
Management Planning

0.855 0.523 1.378

New Waterway 
Regulation Projects

10.042 15.355 25.397

Emergency 
Reconstructions 

1.250 1.440 2.690

Summary 13.647 17.318 30.965

Unit: billion NT$

Third Stage

40.6 billion NT$

2011~2013

Second Stage

44.5 billion NT$

2008~2010

First Stage

30.9 billion NT$ 

2006~2007



Results of the first stage project of IAFCP

Riverbed Digging – digging 1,868km long channel (about 6 million m3 soil).

Integration Watershed Management Planning — 154 projects.

New Waterway Regulation — 1,112 projects ( 472 projects have been 

completed，154 km2 area was protected ) .

Emergency Reconstructions --- reconstructed 108 km regional drainage 

channel and 1.5 km urban drainage channel, renew 4 pumping stations.

台南市六塊寮排水及新寮支線清疏工程(前、後) 台東縣利嘉大南橋下游右岸堤防新建工程(前、後)



Check local government’s flood control facilities (including dikes, 

gates, pumping stations, tunnels etc. ) and provide necessary  

maintain assistances before May 1st  every year.

Establish flood control facilities management system and  exchange 

information periodically.

• Inundation Area Flood Control Project
• Flood Control Facilities Maintain -

Preparedness



海岸預警
已完成雲嘉南高屏等海岸地
區
可提供海堤高程資訊
可預測6小時水位資訊
結合即時影像

淹水潛勢
已更新台中、南投、高雄及屏
東等縣市之淹水潛勢圖

水位預警
已完成淡水河、濁水溪及烏
溪流域之洪水預警系統
可預測1～6小時水情資訊

淹水監測
即時影像監視站：92-96共新
建75處、旁收14站
移動式水位計：95-96共新建

15處27座站

• Disaster Information Exchange --
• Portable Pumping Machine Support   -

Response

Establish Water Disaster Information platform. Exchange river  

elevation,  potential inundation area prediction, coastal disaster  

monitoring information.

Disaster information is useful for local government decision 

making.



淡水河
流域

烏溪流
域

濁水溪流
域



屏東縣 37

高雄縣 53

台南縣 81

台南市 9

嘉義縣 98
嘉義市 4

雲林縣 104

彰化縣 25

宜蘭縣 2

台東縣 7

420 portable pumping 

machines provided by 

Central Government 

have been distributed 

to county governments 

in inundation area.

• Disaster Information Exchange           --
• Portable Pumping Machine Support

Response



一河局 3

九河局 9

八河局 2

七河局 17

六河局 5

五河局 6

四河局 14

三河局 3

二河局 2

北水局 1

中水局 2

十河局13

(含10台高揚程)

總計控留77部

77 WRA’s portable 

pumping machines 

have been distributed 

to its branches and 

would be operated 

under county 

governments’ requests.



2007 operation hours (WRA)

 18,200 hours.

Financial support

 2.64 million NT$

 159 portable pumping 

machines.

WRA,s portable pumping 

machines are ready to go in

10 minutes if local 

Governments ask help.

Portable Pumping Machines 

Reduce the inundation situations

聖帕颱風後0820豪大雨(羌園地區)

聖帕颱風後0820豪大雨(雲林地區)


