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Recently, with global warming,

The entire planet has suffered climate
change, Resulting in severe "water
imbalance", Over development from man,
Has robbed the soil of its ability to respond,
Exacerbating climate change, And leading to

dramatic impact and damage globally.
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Over the years,

The government, responding to
unpredictable flooding in the future,

Not only has developed and introduced
advanced global water control technology
and equipment, But also unites the strengths
of every agency, to actively research and
cooperate around the clock,

And set up stringent and complete disaster
relief systems, From the central government
to the various levels of local government,
strategic plans are mapped out,

And form Taiwan's modern flood prevention
and disaster relief corps.
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Annual Rainfall Distribution Chart
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Rainfall from May - October comprise
78% of annual total, the dry season lasts
up to six-months.
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Retained Water Volume
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Retainable Water Volume
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Taiwan's rivers are very steep and rapid, within a
narrow landscape, with only 17.754 billion square
meters of water volume can be retained, which
accounts for about 18% of total annual volume.
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Effective Volume of Taiwan Reservoirs
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Effective Volume of Taiwan Reservoirs:
2.051 billion square meters
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Total volume of Taiwan reservoirs is
approximately 2.243 square meters, with
effective volume equal to 2.051 square meters.
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Taiwan's natural water conservation conditions are not ideal, combined with factors such
as climate change; therefore water conservation and flood control takes on added
importance. Under the direction of the Executive Yuan, the Disaster Prevention Commission
and Professional Consultative Commission, jointly formed the "Central Disaster Response
Center", which collects information from relevant government agencies, to jointly establish
emergency response systems, and link emergency response centers at the local level, from
the central government to local governments, forming a complete emergency response

system.

PR ERAITE R EE

)

Central Flood Prevention Report (Convened by Premier)
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Defense Mobilization
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Other Counties/
Townships/Cities
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Private/Local Organizations

Special City/County Level Disaster Prevention Report, Disaster Response Center
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Township/City Level Disaster Prevention Report, Disaster Response Center

il

Organization Search

Special Project
Personnel: National
Fire Agency, National
Police Administration,
Construction and
Planning Agency,
Department of Land
Administration, Social
Welfare Agency,
Military Conscription
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Water Resources Agency Response Team (Flood, Drought)

FEEER R T ERRUE ) EEE ZFREAPREEHREB KK EWR - AFEE
» BE R IBAS AR TEER R AL S RITRBIRK KK ETED - RSB RXBER
BEETfE-

Tamshui River Command Center's Command System According
to the "Disaster Prevention and Relief Law", Section 3.2, the Ministry
of Economic Affairs is responsible for flood and disaster prevention
and relief operations. It handles commanding, supervising and
coordinating flood and disaster prevention and relief among all
relevant administrative agencies and public enterprises, as well as all
flood and disaster prevention, emergency response and post-disaster
reconstruction.
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Coordinating all water control agencies the Ministry established the Water Resources Agency.
Responding to the diverse water conservation needs of Taiwan's various regions, the Agency has set
up the 1st through 10th River Management Office and Water Resources Office, The Tamshui Flood
Control Command Center, Chuoshui Stream Flood Prevention Center, Taiwan Power Company,
Running Water Business Team, as well as North, Center and South Water Resource Bureaus. The
Water Resources Administration's "Flood Affair Response Team" strengthens disaster prevention,
emergency response when disaster strikes, and post-disaster reconstruction measures. These
effectively implement flood prevention inspections and other jobs.
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| Water Resources Agency Emergency Response Team
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Hydrology, Meteorology Monitoring
and Forecasting System
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1.10th River Management Office
Wireless Testing System Utilizes data lines to receive information from the following relevant
agencies:

Water Conservation System: 15 Water Level Stations and 9 Precipitation Stations Feitsui
Reservoir System: 3 Water Level Stations, 6 Precipitation Stations and Reservoir Intake
Volume, Spillway Volume and other relevant data.

Central Weather Bureau: Typhoon Updates, Typhoon Warnings, Satellite Pictures, Doppler
Radar, and Rain Guage Stations and other relevant data.
2.Flood Forecasting System: Real-time Collection of Hydrology and Meteorology Data,
Computer Software Input for Calculation River Levels for Next 1-6 Hours.
3.Shihmen, Water Pump Station Monitor System: Monitoring and transmission systems at
every water pump station, transmits real-time internal and external water levels and
watergate and pump station command conditions to the center for display.

4 Data Display System: Large-scale displays and signboards installed at command center to
immediately display the most update information.

5.Microwave Communications System: The Feitsui Reservoir, Shihmen Reservoir and other

areas use CCTV monitors, telephone and fax to transmit hydrology data.

6.Dedicated Lines: Central Weather Buerau, Taipei City and County, Government (Keelong

City, Taoyuan County).
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Provides Shihmen Reservoir Water Information
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Central Weather
Bureau (Provides
Meteorological
and Rainfall Data)
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10th River Management Office and Tamshui River

Basin FloodC ommand Center
(Provides Tamshui River Water Information)
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Tatung Mountain Microwave
Relay Station
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IIRA Emergency Response Tea
(Tamshui River Information

EpE
BRI
(R SIBERD
City Fire Department,
County Fire Department
(Provides Disaster Data)
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Microwave Relay
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Data Connection (DATA )( EAX )( TEL )
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Taipei City Government Feitsui
Reservoir Management Bureau
(Provides Reservoir Water

Information)
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Tamshul River Flood Prevemntiom Data
amnd Display System

B % ¥ %5 6 m System Features
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Structural Design: MVC model foundation, © EDH%SF'? E5227KE §E§§5R§ _
components form the structure to build a new O BRI TRIOKSARSZEERT

. R . Real-time Rainfall and Water Level Display.
generation Tamshui River Flood Prevention cal-time Rainfall and Water Level Display
Real-time Weather Display.

Data System. Real-time Tamshui River Flood Forecasting Result Display.
Data Transmission: Uses web services as the Real-time Typhoon Path Tendency Display.

basic data transmission protocol, breaking Real-time Taipei City Water Gate and Pumping Stations Data
through the restrictions of conventional Display

server/client operation, providing operation Real-time Shihmen, Feitsui Reservoirs Operations Data Display
from any computer, anytirne, anywhere_ Real-time Keelung River Flood Water Monitors and Flooded

Areas Display
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Tamshui River Automatic Flood Forecasting System
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Typhoon Torrential Rainfall Analysis 24-Hour Forecast
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Tamshui River Basin Real-time [ Yuanshantzu Diversion
Water Information Channel Real-time Data
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Shitmen, Feitsui Conversion - Bureau and
Real-time Discharge Precipitation Stations
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Real-time Discharge Display Real time Discharge Display
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Tamshui River Forecasting System
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Flood Forecastiq Result Output
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Forecasting Result Storage and Display
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Collects and makes available data from the flow
zone, including hydrology data, typhoon updates and
flood prevention and discharge equipment:

1. Typhoon Prevention Command Decision-Making
System: Provides Flood Prevention Command
Decision-Makers with the data they need.
2. Hydrology Database System: Provides flood prevention operations data from within the flow
zone, and using point-to-point data inquiries.
3. Internet Inquiry System: In order to provide the public with rainfall distribution data from within
the flow zone, as well as river level data and other relevant information, this center has set up an
internet data inquiry system for the public to access online. (http://www.wcal0.gov.tw)

Tamshui River Flood Prevention Facilities

1. Reservoir: Shihmen Reservoir, Feitsui Reservoir (Jurisdiction of Taipei City)

2. Dike: Taipei City 15,6000 meters, Taiwan Province 52,500 meters: Total 68,100 meters

3. Water Pump Stations: Taipei City, 50; Taiwan Province; Total: 79

4. Spillways: Erchong Spillway

5. Watergates *

6 .Flood Prediction System: WRA Number Ten River Vureaus has installed 9 remote control rain
gauge stations within the Tamshui River Basin, realtime as well as 15 control water level stations
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Alert Level 3 Water Level: Refers to preparation level for possidle flooding.
Indicates that within the next two hours the water levels may surpass

the highest level along the riverbark, and local govemment must be

notified to close water gates and discharge gates, and that pumping
stations should prepare for flood Waters. Residents should leave

water fowareas. |
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Alert Level 2 Water Level: Indicates the river’s water level may surpass the
dike levels within five hours. LowAlying residents should be evacuated,

al flood control agencies should mobiize flood prevention

equipment and be stermnly prepared. PIus, restrictions should be

imposed on bridges, tunnels shut and flood control response system
initiated.
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Alert Level 1: The river's water level has already reached the predetermined
flood level, or within 2 hours the water level may reach the emergency level
and possioly exceed existing dikes. The time for evacuating low-ying areas
and residents must be decided. In areas that may flood, plans must be made
t0 evacuate resident, begin relief and rescue operations and commence and
emergency evavuations.
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Alert Water Level and River Cross-Section Chart
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Close evacuation gates and

warning residents against activities
in high beach areas.
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High Beach Area
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Mobilize all personnel and
prepare rescue equipment
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Basin Flood avmﬁ
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Provides Typhoon Updates, {Provi i Ri |Provides Yuanshantzu Diversion | Provides Fuitsui Reservoir Current
Real-time Rainfall, Basin Rainfall ~ Water Levels | channel, Danm, i iti Operations Conditions
Meteorological Cloud Charts and Video Monitor Data Real-time Water Level ~ |and Upstrean Catchment and Upstrean Catchment Area Rain
, Radar Echo Charts and Video Monitor Data Area Rain Level, Water Level Levels, Water Levels

and Video Monitor Data and Video Monitor Data
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Microwave,
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Automatic real-time water i
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Communication Method: Wireless, satellite, microwave, dedicated |ine
and multi-port dial-up system. Methods for ensuring smooth data
collection: fixed-time transmission, automatic insertion in data bank.
Direction of Work Flow: The system is connected and integrated, from
collection, inspection and data addendum and saving, to updated flood
alert and decision support display.

Inspection Mechanism: Automatic control, keeps abreast of data flow
and provides all maintenance reports for troubleshooting and
improvements.
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Tamshui River Flo

REAKTRIRCEKDBRER - RIROKTRIASTIRNEE  HiEE  BiE
) 1B\ IKMRRE

EENCERENI Y THOK TRINFRIAR =R ERIRKIEHRIRAED
SARIBETEPIKE « BZKEE KB ARBIRR - RS DRDLETRA
RRTIR RN ERNBHIRRERET - TERRROTRNE SRR

The system is based on the Tamshui River Basin's 16 catchment zones,
and issues an alert for the water level and discharge during the next
1-6 for the main tributaries in the Tamshui River Basin (Tahan Stream,
Hsintien Strearm, Keelung River), plus automatically starts and
engages the Tamshui River Basin alert system. This achieves round-
the-clock water condition alert capabilities and inflow volume alerts
for the Shihmen and Feitsui Reservoir catchment areas. Plus the flood
diversion alert system for the Yuanshantzu diversion channel can save
the results for the typhoon or torrential rain event for forecasting

analysis or reference adjustment
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Tamshui River Basin Fl
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- Meteorological Display: Typhoon Trajectory Chart, Satellite Cloud Chart, . |
Accunulated Rainfal |l Chart, Partial/Full District Radar Echo Chart Eun oy s o
Water Condition Display: Distribution of Rainfal|/Mater Level/MWater Pup B
Station, Rainfall Organization Chart, Water Level/Water Purp Historical
G\adg Rainfal | Mater Level Chart over Time, Water Pump Station Real—tlrne,m '

~ Reservoir Display: Dam Conditions, Reservoir Historical Charts, Reservoir i
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- |Meteorological Display: Typhoon Trajectory Chart, Satellite Cloud Chart,
~ |Flood Alert Display: Comparison of Water Level Historical Calculations
- |and Actual Results, Water Level Volume Rate Fixed Flow Chart, Corplete

Rainfal | Chart, Estuary Astronomical Tide Alert Chart, Cross Section and
Water Level Volume Chart Operation Chart, Reservoir Water Level/Volume
Chart Over Time
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[ 2HKE ] Today's Water Conservationists
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21st century water conservation engineering not only place equal emphasis on water conservation
and development, but also effectively use precious water resources. Plus, consider the needs of the
ecosystem and development, and avoid irreversible damage to the ecology. Moreover, they
implement the principle that the user pays: those who are restricted are compensated and those who
destroy must be fined. These ensure social equality and justice, and enhance the reasonable use of
water resources.

From the Ministry of Economic Affairs' Water Resources Agency
to the local governments, a sound flood prevention system is
formed to jointly handle the unforeseen dangers of typhoons and
torrential rains. Concrete steps taken for disaster prevention

include: "Proactive Reconstruction" and "Warning". Proactive

87 [cconstruction is directed at areas that are prone to disaster. After a
comprehensive evaluation and diagnosis, water conservation and flood prevention engineering is
promoted. For example, the "Taipei Flood Prevention Project". In addition to the "Proactive
Reconstruction", with the unpredictable nature of disasters and flooding, the Ministry of Economic
Affairs' Water Resources Agency and each River Management Office takes no chances. It adopts
"Warning" systems to closely monitor flood water levels, and immediately provides flood water

level updates to the Central Disaster Response Center, to provide accurate flood response measures.
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tel : (04)22501250 Fax : (04)-22501628
#BIE - http://www.wra.gov.tw/

9-12F 41-3 Sec.3 Hsin-yi Rd., Taipei, Taiwan 106, R.O.C.
tel : 886-2-37073000 Fax : 886-2-37073166
501 Sec.2 Liming Rd., Taichung, Taiwan 407, R.O.C.
tel : 886-4-22501250 Fax : 886-4-22501628




