
Learning from the sagacity 
and heavenly creations of Yu 
the Great

Yu the Great, who empathized the sufferings of the 
people, spent 13 years controlling the water flow; his 
tireless endeavors earned him an enduring reputation.

Yu the Great was not only generous and diligent, but 
he also had limitless wisdom. To control the water flow, 
he discarded methods of constructing embankments 
and dams. Instead, he adopted the methods of drainage 
digging and dredging water courses, directing floodwaters 
to the ocean and successfully resolving floods.

Today’s technology cannot be compared with that of 
thousands of years ago. However, humanity and nature 
are involved in a struggle for land. Earth’s climate and 
environment can change instantly. People still cannot 
prevent suffering from flooding.

Human culture and elegant scenery line the long banks 
of the Keelung River. However, the residents of this area 
have experienced extensive flooding over the years.

The Water Resources Agency of the Ministry of 
Economic Affairs assembled experts and scholars, 
eliminating difficult planning processes, to complete the 
“Yuanshanzi Flood Diversion Projects.”

There is no Yu the Great today; however, numerous 
nameless heroes who are similar to him exist, silently 
contributing their wisdom and their lives to controlling the 
water flow.
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 Hydrological Profile

The Keelung River, one of the three main tributaries of the Tamsui River, originates 
at Qingtong in New Taipei City’s Pingxi District. The river course is winding and gentle, 
passing through Ruifang, Qidu, Xizhi, Neihu, and Nangang, and flowing into the Tamsui 
River at Guandu in New Taipei City. The river has a length of 86.4 km and a catchment 
area of 490 km2.

 Basin Features

The Keelung River flows from the mountains to the plains, 
and a diversity of terrain has formed due to the river cutting and 
scouring. There are rift valleys, stepped stratum, and pothole 
formations. The downstream section is a reverse tide river; 
meaning that at high tide, the seawater washes in and reverses 
the water’s flow back toward Xizhi. The low-lying wetlands 
around Guandu are the buffer zone for the river’s energy and 
an important waterfowl habitat.

基隆河流域圖

1   Rift Valley landscape and 
waterfalls 

2  Dahua Potholes 

3   Keelung River 
meandering terrain       

4  River Terrace landscape

5  Shezih Island

6  Guandu Wetlands

The upstream, midstream, and downstream topological changes 
of the Keelung River

A River of Memories

Section Location Terrain River features and land scenery

Keelung River 
upstream

Above Qidu’s Dahua 
Bridge

Rift valley, stepped 
stratum 

Waterfalls, potholes

Keelung River 
midstream

From Nanhu Bridge to 
Qidu’s Dahua Bridge

Winding river Sectional drops, farmland

Keelung River 
downstream

River mouth to Nanhu 
Bridge

Winding river 
development

Large swings, slow flood 
discharge

Description of the Keelung River Basin
1

3

2

4

5 6

Potholes form because the 
structural stiffness of geological 
formations is uneven. Holes 
are produced when the river 
water, which carries fine sand, 
moves over the land. Then, 
small whirlpools form in the 
holes because of the flowing 
water, furthering eroding the 
area to form small, pot-shaped 
caverns.

The  sed imen t  ca r r i ed  by 
the river f irst accumulates 
on the riverbed and the two 
banks ,  accumula t ing  in to 
a layer of pebbles and fine 
sand .  Because  the  c rus t 
rises, erosion by the river is 
intensified. The accumulated 
layer, which was originally 
broad and flat on the riverbed, 
is eroded into a new river 
course. The original riverbed 
then forms a river terrace. 
S u b s e q u e n t l y,  t h e  r i v e r 
continues eroding the river bed, 
which decreases further. Then, 
a new surface is produced, 
and layers of ladder-like terrain 
appear on the two banks. 
These layers are called river 
terraces.
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The origins of the preliminary project

The river has a winding shape which causes a slow flow of water, and makes it 
unable to contain a large amount of water; therefore, for many years, this feature of 
the Keelung River was the main reason that it could not discharge floodwaters quickly. 
In addition, the results of urban development and the reclamation of land caused 
the river to narrow. When a typhoon or rainstorm hit, the 
floodwaters had nowhere to flow to because the river was full. 
In the 1990s, many major floods occurred along the Keelung 
River, and typhoons Zeb and Babs in 1998 caused particularly 
serious flooding in the Xizhi and Wudu areas. This showed that 
a comprehensive river training project was absolutely vital. 

 Flood Prevention
The Keelung River Comprehensive Training Project 
(Preliminary Project)

Trivia:
Shifen Waterfall is in the shape of a 

curtain, and has a drop of about 20 m 

and a width of about 40 m. The strata 

inclination goes in the opposite direction 

of the water flow, which is a reverse 

strata waterfall. Therefore, it is often 

called “The (Blank) of Taiwan.” Can 

you fill in the blank?

Answer:  Shifen Waterfall is called “Taiwan’s 
Niagara Falls.”

Today, there is no danger of flooding in 
Xizhi District
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Engineering project details

The Yuanshanzi flood diversion works, located inside New 
Taipei City, was one large waterworks tunnel. Work began on 
June 5, 2002 and was completed on October 28, 2005. The 
water inlet of the flood diversion works is located at Ruigan 
Xincun of New Taipei City’s Ruifang District. An 8 m high 
and 30 m long diversion weir was built at the Ruifang section 
of the river. It has a side-flow weir on its right side, and it uses 
the method of a natural overflow flood diversion weir to move 
the floodwaters from upstream into a tunnel about 2.5 km long 
and the interior profile diameter is 12 m. Its designed flood 
diversion volume is 1,310 CMS*. The flood diversion route 
goes toward the northeast, and passes the western slope of 
Keelung Mountain to the water outlet at Ruifang District’s 
Haibin Neighborhood around the 76th km marker on Provincial 
Highway No. 2, and then continues onward into the sea. 
Upstream from the diversion weir are three slit-type check dams 
that prevent timber from causing blockage, and protect the 
tunnel structure from being damaged by boulders that may be 
carried along with the water flow.
*CMS：m3 / s

The Approvement and Implement of the Project

˙�The basic project management from Houton Jieshou Bridge to Nanhu Bridge in Ruifang town was 
announced in 1989 and 1993.

˙�The primary project of Keelung River management was announced in October, 1998. The low-
water revetment and dredging project which is for 21km-length river band from Badu Bridge to 
Nanhu Bridge was constructed.

˙�The overall project of Keelung River management was proposed in April, 2000. The project of 
Yuanshanzi Flood Diversion(primary project) was adopted in May, 2002, and the special budget of 
$3,161,573,000 was also passed in the same year.

Engineering Excellence
The Keelung River Yuanshanzi Flood Diversion Works

Overall Pre-Treatment Plan

Yuanshanzi flood diversion project

 Low-lying region flood prevention 
project (river embankments, drainage 
improvement, and bridge improvement 
projects)

 Slope conservation plan (water 
catchment area)

Detention basin building plan

Yuanshan floodway program

 Flood forecasting and flood warning 
system

 Flood control plan before treatment is 
completed

Flood district control

Engineering

N
on-engineering
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Top: Layout of the main projects

Left: Yuanshanzi flood diversion outlet

Top: Slit-type check dam
Bottom: Flood diversion channel operation

Engineering innovations

(1) A natural flood diversion design with unmanned operations. 
(2)  A bow partition wall was built on the flood diversion weir, and a diversion pier was 

built on the partition wall to help regulate the flow.
(3)  A tunnel profile of 350 m2 was dug to provide sufficient area for the discharge of 

floodwaters.

Engineering challenges

The construction work stage was short, and there were many days during which 
it rained. Additionally, the geological conditions were not beneficial for digging. 
Therefore, a few contingency measures were executed during the process of the 
construction work:

(1) Because of the tight schedule, the package bidding method was used to combine 
construction and design in one contract, with the contractor to be responsible for 
uniformly planning execution. This was done to shorten the work period and to 
enhance engineering quality.  

(2) A detailed geological survey was done before construction, and a test bore with a 
total length of 1.3 times the length of the tunnel was dug. 

(3) Because the local residents resisted the concept of diverting floodwaters through 
a channel, multiple public meetings were held to communicate with the public to 
achieve a win-win situation.

Streams in the channel, such as 
insequent streams, resequent 
s t r e a m s ,  a n d  o b s e q u e n t 
s t r e a m s ,  h a v e  u n s t e a d y 
flows because of disturbance 
from objects in the river and 
interaction with the river banks. 
Diversion piers can reduce 
unsteady streams effectively, 
improving the stream condition 
to accelerate diversion.

side weir

stilling basin

tunnel entrance

No 37 country road of 
New Taipei City

weir

Keelung River

management center

flood diversion 

weir

Keelung River

A diversion pier was added to the wall to 
facilitate water diversion

The tunnel exit with gradual changing in 
diameter
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Flood diversion goal

The greatest rainstorm severity that would likely occur in 
the Keelung River's Yuanshanzi area every 200 yrs return 
period is 1,620 CMS. The maximum rainfall that the flood 
diversion facilities can divert is 1,310 CMS. In other words, 
81% of the floodwaters would enter the tunnel to go directly 
into the sea, which lowers the water level of the Ruifang 
District section of the river by 3.13 m. It can also lower the 
floodwater level on the Keelung River by an average of 1.5 
m. Meanwhile, the remaining 310 CMS will be discharged to 
the downstream areas, meeting the needs for water use of 
downstream users (domestic, industrial, and agricultural) and 
river self purification flow.

Engineering honors

The functionality of the Yuanshanzi 
flood diversion has been praised by 
experts in Taiwan and abroad; and 
in  2005,  the  Pub l ic  Const ruc t ion 
Commission of the Executive Yuan 
awarded the project with the special 
honor of the Sixth Public Works Gold 
Medal Award.

1  Drain 
2  Side weir and pure water pool       

1

2

Flocks of great egrets always reside on the side weir

Trivia：

   Ruigan Xincun of New Taipei City’s Ruifang 
District was the first and only choice as the 

place for the diversion weir, diversion works, and 

tunnel entry!

   Looking for the tunnel outlet? Go about 2 km 
northeast of the Shen-ao Fishing Port!
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About the Center

The Administration Center is also located in Ruigan Xincun. The center is solely responsible for the 
maintenance, management, and operation of the flood diversion facilities, and it integrates the real-
time water level image monitoring information from the automatic real-time water information collection 
and inspection system at the Yuanshanzi flood diversion channel and diversion weir. It also provides 
real-time water level image monitoring information from the Yuanshanzi flood diversion channel and 
diversion weir to the Tamsui River Basin Hydrologic Information Center and related local governments, 
as a basis for the related flood control operations.

The maintenance, management, and operation 
of the facilities

(A)  Regularly manned by 4 people when there is no typhoon or flood, their main 
duties are:

1. Inspecting and maintaining structures such as 
water inlet, outlet, and tunnel; clearing the tunnel of 
obstructions after each flood diversion

2. Inspecting and maintaining the sand discharge 
channel gate

3. Removing sediment from small check dams, areas 
upstream and downstream of the diversion weir 
(including fishway), flood diversion stilling basin, flood 
diversion tunnel, and energy dissipater

4. Providing measurement records and safety inspection 
reports after each flood diversion

5. Providing repair request reports after structures or 
peripheral facilities are damaged

6.Public outreach and education workSide Slope of Tunnel Entrance Real-time water level video control room

Automatic monitoring system architecture

Joint operations by the Yuanshanzi Flood Diversion Management 
Center, Tenth River Management Office, and each unit

Working as a Team
The Keelung River Yuanshanzi Flood Diversion 
Administration Center

Water observation and detection system
Meters,outdoor cameras,acoustic velocity, and microwave surface 

velocity observation instruments

Flood diversion warning system
Emergency broadcast system,LEDs for displaying information 

Structural safety monitoring system
Piezometer,load meter,measuring anchor,extensometer,and concrete 

strain gauge

Automated, real-time hydrological 
collection and validation

Tamsui River flood forecasting system

Tamsui River Hydrologic information and display

Central Weather 
Bureau

Tenth River 
Management Office Yuanshanzi

Northern Region 
Water Resources 

Office
Feitsui Reservoir

Central Disaster 
Response Center

Water Resources 
Agency

Taipei City 
Government

New Taipei City 
Government

Other relevant 
operating units
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Weir water level height ruler After the water level surpasses 63 m, water is diverted 
into the flood diversion tunnel

The gate of the sand discharge channel should remain fully open during a flood period to 

elevate the threshold of flood diversion

When the water level at the diversion weir attains 63 m, the sand discharge channel gate 

should be closed, and the diversion weir will cause the flood to overflow into the ocean via the 

diversion tunnel. 

(B)  Manpower allocation and flood diversion operations during flooding due to major storms or typhoons 
1. Manpower support

In cooperation with the Tamsui River Basin Hydrologic Information Center, the deputy chief leads 
personnel to go to the administration center when there is a category two typhoon or higher. The center is 
then responsible for monitoring water conditions and deciding when to press the button to operate the sand 
discharge channel gate according to timely monitoring information.

2. Flood diversion operations
(1) Sand discharge channel gate operations：
A.   The sand discharge channel is usually left open to benefit the discharge of 

sediment in the stilling basin, and to reduce the number of instances of flood 
diversion. Its gate can be operated onsite or from the administration center by 
remote control. Onsite manual operation is the backup operating measure.

B.  During flood diversion, the sand discharge channel gate is closed to benefit rectification and 
stilling basin sedimentation.

Situation 1 Situation 2Torrential rain Warning
Hydrologic Information Center opened
when there is a category three typhoon

Typhoon alert

Water level at diversion 
weir reaches 62.4 m

Cooperate with the Tamsui River 
Basin Hydrologic Information 
Center for category two typhoon 
or higher

Personnel dispatched to man 
administration center

10th River Management Office 
deputy chief leads personnel to 
man the administration center

Human resource distribution in various situations

Regular operations Gate fully openWater level at diversion 
weir < 63 m

Flood diversion 
operations

Gate closedWater level at diversion 
weir ≥ 63 m

Top of the entrance. Flow and water level measuring 
instrument.

Floodway tunnel entrance
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3. The alarms at each stage：
The alarms are sounded at the water inlet and outlet areas by the administration 

center, and the New Taipei City Government Disaster Response Center and relevance 
organizations are also notified. A report is given to the Tamsui River Basin Hydrologic 
Information Center, and the center issues the alert along with the Tamsui River flood 
alert.

The local government agencies that must be notified when an alert is issued

A： When the water level in front of the weir reaches 62.5 m, a flood diversion 
warning is issued

B： Flood diversion begins when the water level in front of the weir reaches 
63 m. A flood diversion alert is also issued

C： When the water level in front of the weir reaches 67.2 m and the tunnel 
pipes are full, an emergency alarm is triggered

Effectiveness

The purpose of the Yuanshanzi flood diversion works is to prevent floods. Since the 
completion of the project, it has not only saved the money for relocating households 
and for the levy of spaces used for a more widened river route, but it has also 
guarded the safety of the lives and property of the 
residents who live by the river shores. It has spared 
713 hectares of land in New Taipei City and 316 
hectares of land in Keelung City from the dangers of 
flooding. The statistics of the Household Registration 
Office have shown that the Xizhi District has become 
one of the areas with the most explosive growth of new 
residents in recent years. Because Xizhi District is now 
an attractive place to live without the threat of flooding, 
it has seen a population increase from approximately 
16,000 to approximately 19,000 inhabitants over ten 
years!

New Taipei City 
Government Disaster 

Response Center

Taipei City 
Government Disaster 

Response Center

Keelung City 
Government Disaster 

Response Center

New Taipei City 
Ruifang District 

Government

New Taipei City 
Government Police 
Department Ruifang 

District Branch

New Taipei City 
Government Fire 

Department Ruifang 
District Branch

A B C

Beautiful Mountains and Rivers
Keelung River Flood Diversion Effectiveness and Outlook

Flood diversion early 
warning

Water level upstream of 
diversion weir reaches 62.5 m

Sounds once every 4 hrs (or 
more depending on situation)

Flood diversion alert

Water level upstream of 
diversion weir reaches 63 m to 

announce flood diversion

Sounds once every 30 min (or 
more depending on situation)

Emergency alert

Water level reaches 67.2 m 
and tunnel is filled

DC (AC) electronic alarm

Low  frequency 
(Hz) 650 to 750

1.5 s

3.5 s

High frequency 
(Hz) 1450 to 

1550

Increases or continues to sound 
depending on actual circumstances

Continues 
for 15 s

Changes to vocal 
alarm 
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1  攔河堰上經常有成群白鷺鷥

2  侯硐附近的壺穴地形相當獨特 
3  基隆河沿岸採行生態工法     
4  彩虹橋入夜後閃亮動人   
5  平溪老街      

6  平溪街上鐵路穿街而過

7  九份豎崎路展現山城優雅風貌 
8  侯硐煤礦博物館展示礦場模型     
9  侯硐貓村聲名大噪       

10  九份昇平戲院內觀 
11  眼鏡洞瀑布地形奇特 
12  基隆河沿岸經常可見火車奔馳     
13  侯硐採媒大橋       

Beautiful Scenery

At the sedimentation basin below the side-flow 
weir, flocks of white egrets forage for food. In the 
direction of Houtong, rare geological formations 
known as potholes can be seen. Following the 
river, there are areas which were prosperous 
during the mining era, such as the Ruifang, 
Jiufen, Jinguashi, Pingxi, and Houtong districts. 
This whole area along the river shores has seen 
the development of the tourism industry thanks 
to its fascinating cultural features, such as the 
famous sky lanterns, the Sankeng River Iron 
Bridge, and the air raid bunkers and lookout 
towers left behind from the era of Japanese rule.

The Painting train passes through Shifeng 
station
The Painting train passes through Shifeng 
station

Flocks of great egrets frequently 
reside on the weir
Flocks of great egrets frequently 
reside on the weir

The Houtong Coal Mine Museum 
exhibits models of mines
The Houtong Coal Mine Museum 
exhibits models of mines

The potholes near Houtong have 
a unique topography
The potholes near Houtong have 
a unique topography

Trains frequently travel along the 
Keelung River
Trains frequently travel along the 
Keelung River

Special landscapes of Yenching-
Dung
Special landscapes of Yenching-
Dung

Ecological engineering methods 
are adopted along the banks of 
the Keelung River

Ecological engineering methods 
are adopted along the banks of 
the Keelung River

Houtong is very famous for its catsHoutong is very famous for its cats

Houtong’s coal-carrying bridgeHoutong’s coal-carrying bridge

The railroad passes over Pingxi 
Street
The railroad passes over Pingxi 
Street

At nightfall, the rainbow bridge 
shines brilliantly
At nightfall, the rainbow bridge 
shines brilliantly

Jiufen’s Shengping TheaterJiufen’s Shengping Theater

Shuqi Road in Jiufen provides an 
excellent view of the mountain city
Shuqi Road in Jiufen provides an 
excellent view of the mountain city

Pingxi Old StreetPingxi Old Street

The Exterior of the Houtong 
Coal Mine Museum
The Exterior of the Houtong 
Coal Mine Museum

Jui-san pit in the Jui-Feng coal 
mine park
Jui-san pit in the Jui-Feng coal 
mine park

The Szu-chiao-ting Fort builded 
by the Japanese army
The Szu-chiao-ting Fort builded 
by the Japanese army

Winding Keelung River Brings 
up a bustling Juifang
Winding Keelung River Brings 
up a bustling Juifang
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Conclusion

Flood control works are essential infrastructure for 
national security and economic development. The 
development of waterworks technology has allowed us to 
find a solution for living in harmony with water as we deal 
with flood and drought control in the face of extreme climate 
change. The Yuanshanzi flood diversion works protects the 
people living along the Keelung River, leading to that living 
and working in peace and happiness is no longer just a 
slogan, but a blessing that has appeared in the midst of our 
lives.

Memo

Trivia
The names of the early settlements along the banks of the 

Keelung River all have names that are related to the river. Nangang 

("South Port") is a port on the south bank of the Keelung River. 

Dazhi ("Big Straight") is at a section on the river that is wide and 

straight. Pingxi ("Peaceful Stream") means a gently flowing stream. 

The old place name Xikou actually comes from a plains Aboriginal 

tribe word for "place where the river bends," and the old place 

name Shuifanjiao refers to the fact that seawater flows back from 

the Tamsui River into the Keelung River at high tide here. Can you 

guess what the modern names of these two places are now?

Answer:  Xikou -- SungShan ;   
Shuifanjiao -- Xizhi
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Memo

24 Yuanshanzi Flood Diversion


