
SEAIP 2009SEAIP 2009

E h i A ti f W t Di tE h i A ti f W t Di tEnhancive Actions for Water Disaster 
Warning System and Evacuation

Enhancive Actions for Water Disaster 
Warning System and EvacuationWarning System and EvacuationWarning System and Evacuation

Wang, Yi – FungWang, Yi – Fungg, g
Disaster Mitigation Center, WRA 

g, g
Disaster Mitigation Center, WRA 

1
2009/11/302009/11/30



i T ii T i-- Review Morakot TyphoonReview Morakot Typhoon in Taiwanin Taiwan

-- Current Water Disaster Warning System Current Water Disaster Warning System 

-- Enhancive Action for Water Disaster Enhancive Action for Water Disaster 

Warning System and EvacuationWarning System and EvacuationWarning System and EvacuationWarning System and Evacuation
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Review Morakot Typhoon in TaiwanReview Morakot Typhoon in TaiwanReview Morakot Typhoon in TaiwanReview Morakot Typhoon in Taiwan

2009/08/05~08/10 24 hrs precipitation > 1000mm24 hrs precipitation > 1000mm：：31 stations31 stations
48 hrs precipitation > 1500mm48 hrs precipitation > 1500mm：：23 stations23 stationsp pp p
72 hrs precipitation > 2000mm72 hrs precipitation > 2000mm：：12 stations12 stations

Max. Precipitation 2884mm in AlishanMax. Precipitation 2884mm in Alishan

Landslide & Debris Flow

Huge Precipitation

Dike O ertopping or Breaking

Natural Reservoir

Long Rainfall 
Duration

Dike Overtopping or Breaking

Water Facilities Failure

Mud Purging in Linbian & Jiadung
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Return Period Analysis of Precipitation

Review MorakotReview MorakotReview MorakotReview Morakot

River Rainfall
Stations

24 hrs 48 hrs 72 hrs Rainfall 
in 

MorakotRainfall
(mm)

Return 
Period

Rainfall
(mm)

Return 
Period

Rainfall
(mm)

Return 
Period

Return Period Analysis of Precipitation

(mm)
(mm) Period

(yr)
(mm) Period

(yr)
(mm) Period

(yr)

Choshui 
Creek

Alishan 1624 > 2000 2361 > 2000 2748 > 2000 2884

Pachang 
Creek

Chuchi 1583 90 2107 147 2504 238 2637

Chishui Dadongsan 759 > 2000 1181 > 2000 1467 > 2000 1522Chishui 
Creek

Dadongsan 759 2000 1181 2000 1467 2000 1522

Tsengwen 
Creek

Tsengwen 1089 489 1644 > 2000 1914 > 2000 1948

Erhjen 
Creek

Mocha 828 > 2000 1105 > 2000 1191 > 2000 1221

Kaoping Santimen 1415 > 2000 2216 > 2000 2564 > 2000 2701Kaoping 
Creek

Santimen 1415 > 2000 2216 > 2000 2564 > 2000 2701

Kaoping 
Creek

Chiahsien 1078 > 2000 1601 > 2000 1856 > 2000 1916
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Creek

Tungkang 
Creek

Laii 829 101 1168 1534 1289 > 2000 1339



Extreme Rainfall  in Kaoping Creek BasinExtreme Rainfall  in Kaoping Creek Basin

Review MorakotReview MorakotReview MorakotReview Morakot
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世界最大降雨包絡線

世界最大降雨記錄

台灣最大降雨記錄

World RecordWorld Record
1,000

公
厘
︶

台灣最大降雨記錄

八七暴雨最大降雨記錄

雪莉颱風最大降雨記錄

葛樂禮颱風最大降雨記錄

賀伯颱風最大降雨記錄

桃芝颱風最大降雨記錄

雨量=421.6延時^0.475

100
桃芝颱風最大降雨記錄

納莉颱風最大降雨記錄

草嶺堰塞湖可能最大降雨包絡線

桶頭可能最大降雨包絡線

卡玫基颱風高屏溪

莫拉克颱風高屏溪
MorakotMorakot
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Serious Inundation

Review MorakotReview MorakotReview MorakotReview Morakot

173 Townships
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Review MorakotReview MorakotReview MorakotReview Morakot

MorakotStatistic
Dead & Missing 769

Traffic Interrupted 254

Statistic

Traffic Interrupted 254
Power Supply Failure 1,595,419 Taimali Township

Water Supply Failure 769,159
Agricultureal Loss 16,468,630,000 

NT$NT$
Hydraulic Facilities 

Failure
174

Evacuation 24950

7MaiLon Township



Landslides & Debris Flows Review MorakotReview MorakotReview MorakotReview Morakot

1688 landslides & debris flows occurred in Morakot Typhoon
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Shau-Lin Village

Review MorakotReview MorakotReview MorakotReview Morakot

Before MorakotPrecipitation

Water Level
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After Morakot



Before Morakot

Review MorakotReview MorakotReview MorakotReview Morakot

AA

Landslideds de

Nature Reservoir

BB

bursted

BB

Aft M k tAfter Morakot
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Hsieh-Kai Village

Review MorakotReview MorakotReview MorakotReview Morakot

g
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Nature Reservoir

Review MorakotReview MorakotReview MorakotReview Morakot

Nature Reservoir

18  Nature Reservoirs are observed during Morakot

高雄縣那瑪夏鄉民生村上
游堰塞湖
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游堰塞湖



Dike overtopping & breaking
Review MorakotReview MorakotReview MorakotReview Morakot

At least 57 dikes overtopping or breaking

牛稠溪堤防搶險

赤蘭溪堤防搶險

朴子溪堤防搶險

高屏溪堤防搶險
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荖濃溪堤防搶險

高屏溪堤防搶險



Water intakes weirs and pipeline in Kaoping Creek were damaged in Morakot

Water Facilities Function Failure
Review MorakotReview MorakotReview MorakotReview Morakot

Water intakes, weirs and pipeline in Kaoping Creek were damaged in Morakot

曱仙堰受損嚴重

南化水庫原水濁度飆高

南化連通管受損南化連通管受損
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高屏堰淹沒

沈砂池淤積



Inundation area in Linbian & Jiadung Township

Review MorakotReview MorakotReview MorakotReview Morakot

g p

田厝村田厝村

燄塭村燄塭村

羌園村羌園村

琦峰村琦峰村

水利村水利村

燄塭村燄塭村

塭豐村塭豐村

林邊鄉
嚴重地區：崎峰村、
水利村 田厝村水利村、田厝村

次嚴重地區：鎮安村、
竹林村、永樂村、仁
和村、光林村、中林

佳冬鄉
嚴重地區：燄塭村、
塭豐村、羌園村
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和村、光林村、中林
村、林邊村 次嚴重地區：大同村



We used Portable Pumping Machines purging mud and waterWe used Portable Pumping Machines purging mud and water
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96 Bridges were damaged by floods during Morakot96 Bridges were damaged by floods during Morakot 
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Current Water Disaster Warning SystemCurrent Water Disaster Warning SystemCurrent Water Disaster Warning SystemCurrent Water Disaster Warning System

Monitoring River Levels
River Level WarningRiver Level Warning

Verification

Current Water Disaster Warning SystemCurrent Water Disaster Warning SystemCurrent Water Disaster Warning SystemCurrent Water Disaster Warning System

Monitoring Water 
Turbidity

Monitoring Reservoirs
Hazard 
Warnin

Reservoir Overflow Reservoir Overflow 
WarningWarning MOEA/WRAMonitoring Reservoirs 

Overflows

Flood Simulations

Warnin
g

Team Inundation WarningInundation Warning
Task Force
Analysis Meeting

Inundation Simulation High Water High Water 
Turbidity WarningTurbidity Warning

P t bl P i M hi

MOEA/WRA

Sending message to Sending message to 
Mayers of TownshipsMayers of Townships

RespondingPortable Pumping Machines 
Operation

Pumping Stations Operation MOEA/WRA
Task Force

Promulgating to Promulgating to 
Disaster Emergency Disaster Emergency 

Operation UnitsOperation Units

p g p

Evacuating People 
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Posting information on Posting information on 

Public Web sitesPublic Web sites

Sand Bags/ Concrete Blocks



Flood Emergency Information SystemFlood Emergency Information SystemFlood Emergency Information SystemFlood Emergency Information System

Weather InformationWeather Information Precipitation MonitoringPrecipitation Monitoring River level MonitoringRiver level Monitoring

19Reservoir MonitoringReservoir Monitoring Coastal MonitoringCoastal Monitoring Flood ForecastingFlood Forecasting



CCTV Disaster Monitoring SystemCCTV Disaster Monitoring System
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Promulgating Warning Messages on Web SitePromulgating Warning Messages on Web SitePromulgating Warning Messages on Web SitePromulgating Warning Messages on Web Site

22http://fhy.wra.gov.tw/pub_web/



Inundation Warning in Morakot TyphoonInundation Warning in Morakot TyphoonInundation Warning in Morakot TyphoonInundation Warning in Morakot Typhoon

預
警
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New Policy & Enhancive Action for New Policy & Enhancive Action for New Policy & Enhancive Action for New Policy & Enhancive Action for New Policy & Enhancive Action for New Policy & Enhancive Action for 
Water Disaster MitigationWater Disaster Mitigation

New Policy & Enhancive Action for New Policy & Enhancive Action for 
Water Disaster MitigationWater Disaster Mitigation

Life is the first priority

Enhance Water Disaster Warning SystemEnhance Water Disaster Warning System

Enhance Evacuation Actions

Hazard Map Publication
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E d W t W i S tE d W t W i S tE d W t W i S tE d W t W i S t

Enhance Water Disaster Warning System

Expand Water Warning SystemExpand Water Warning SystemExpand Water Warning SystemExpand Water Warning System

Expand Flood Simulation to all major River BasinsExpand Flood Simulation to all major River Basins

Tsengwen Creek, Dali Creek will be built in 2010

Build New Radar Stations for Rainfall Observation

3 Rainfall Observation Radar Stations will be planned3 Rainfall Observation Radar Stations will be planned

Setup Disaster Monitoring System for Local Government

New CCTV, River level observation  Network will be built 
before May, 2010

25
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Expand Flood Warning System to all major river basins Expand Flood Warning System to all major river basins 
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U d Fl d Si l ti T h lU d Fl d Si l ti T h l

Enhance Water Disaster Warning System(conti.)

Upgrade Flood Simulation Technology Upgrade Flood Simulation Technology 

Develop Weather report type Flood Warning SystemDevelop Weather-report type Flood Warning System 

Develop Integrated Disaster Warning System

Integrated Landslide, Debris flow, flood and inundation 
warning messages 

Develop a more public friendly Warning System 

Promulgating warning messages through Cell phonePromulgating warning messages through Cell phone 
system ,  Cable TV channel and police/fire station 
broadcasting system
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Integration Landslide Debris Flow andIntegration Landslide Debris Flow andIntegration Landslide, Debris Flow and 
Water Disaster Warning System

Integration Landslide, Debris Flow and 
Water Disaster Warning System

Debris Flow Warning River Level Warning ┼┼

三級警戒水位示意圖

Evacuation Plan

二級警戒水位示意圖
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Enhance Evacuation Actions

地方政府綜合分析研判
中央相關機關通報 鄉鎮市、村里現地

Combine Warning Message and Evacuation ActionCombine Warning Message and Evacuation Action

地方政府綜合分析研判

勸告疏散撤離及完成撤離準備時機

警戒資訊 狀況通報資訊

河川河川((中央、縣市中央、縣市
管管))達二級警戒水達二級警戒水
位且持續上升位且持續上升

淹水警戒發布及淹水警戒發布及
現地已有輕微積現地已有輕微積

水跡象水跡象

水庫管理單位水庫管理單位
發布洩發布洩((溢溢))洪通洪通

報報

中央災害應變中央災害應變
中心通報勸告中心通報勸告

建議建議

依鄉鎮市、村里長、依鄉鎮市、村里長、
幹事或民眾通報，現幹事或民眾通報，現
地輕微積淹水，經縣地輕微積淹水，經縣

市研判必要時市研判必要時

地方政府進行疏散撤離勸告

位且持續上升位且持續上升 水跡象水跡象 報報建議建議 市研判必要時市研判必要時

強制疏散撤離時機

淹水警戒發布及淹水警戒發布及 發布洩洪通報發布洩洪通報中央災害應中央災害應 依鄉鎮市、村里長、依鄉鎮市、村里長、河川河川((中央中央、縣市、縣市 水利建造物水利建造物
現地已淹水現地已淹水3030--

50cm50cm且持續上升且持續上升
且洩洪量大於且洩洪量大於
下游河川堤防下游河川堤防

設計標準設計標準

變中心通報變中心通報
強制建議強制建議

幹事或民眾通報，幹事或民眾通報，現現
地已淹水地已淹水3030--50cm50cm且且
持續上升持續上升，經縣市研，經縣市研
判必要時判必要時

管管))達一級警戒水達一級警戒水
位且持續上升位且持續上升

突然發生重突然發生重
大緊急事故大緊急事故

29地方政府經研判必要時進行強制疏散撤離



H d M P bli tiHazard Map Publication

Renew Hazard Map continuouslyRenew Hazard Map continuouslyp yp y
Promulgate Maps on Web Site    Upgrade to Risk Map    Promulgate Maps on Web Site    Upgrade to Risk Map    

Inundation Position淹水潛勢圖計算的條件為:

圖例說明

Inundation Position
定量降雨(日雨量200、350、

450、600公釐)

相同頻率年降雨(1.1、2、5、

30比例尺

10、25、50、100、200、500

年)

不考慮水利設施損害之淹水



ConclusionConclusionConclusionConclusion

The DisasterThe Disaster brought by Morakotbrought by Morakot will will g yg y
come over anytime in the futurecome over anytime in the future !  Maybe !  Maybe 
more often !more often !more often !more often !
Useful and Precise Information is the keep Useful and Precise Information is the keep 
for Disaster Mitigation Management. for Disaster Mitigation Management. 
Water Disaster Warning System andWater Disaster Warning System andWater Disaster Warning System and Water Disaster Warning System and 
Evacuation need Evacuation need more advanced and more advanced and 
peoplepeople--friendly information technologyfriendly information technology to to 
enhanceenhance！！
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enhanceenhance！！
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