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Integral Flood Management in Taiwan
- National Land Planning and Management Measures
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2 Area : 36,188KM< (37% plain,
63% hills and mountains)

2 Population: 23 million

2 Rainfall: 2500 mm / year (78%
IN rainy season)

2 3.5 typhoons / year

2 Almost 1,000 felt earthquakes
/ year

2 Almost NT$ 12.8 billion loss
due to natural disasters per
year

2 Enlisted as one of the most
vulnerable regions to natural
disasters by U.N.
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The increasing variance of annual rainfall increasing the
difficulty of flood prevention and water resource management
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The flood preventive structures built under the
standards from past rainfall recording facing the
harsh challenges of future disasters
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¢ Located at Changhua, Yunlin,
Chiayi, Tainan and Pingtung

¢ Mostly in southwestern coastal

low lands
¢ Total area of 1277.86 KM? 5 A
+ Due to the groundwater T 5
overdraft for agriculture and ;

aquaculture

f The largest
# accumulate

V8 height of land
{ Subsidence
(M)
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Flood Potential

vs. Urban Development

“IMajor development
plan located in the

|

Metropolis located in |
flood potential area

lepment in RotentialfAiea

Land-Subsidence vs.
Urban Developmer

Legend

[ ] Administrative Region
\ Urban Planned Districts
Built-up Areas

Flood Potential Area
Inundation Depth

03~1m
B 1~2m
Land-Subsidence Area
Land-Subsidence Depth
B >20cm
. 15~20cm
. 10~15cm

YA B 5~10cm
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Raguletfion Project of Hooe-prone AfE)--.

2 "Reqgulation Project of Flood-prone N
Area " promoted actively form 2006 to RN
2014

2 Flood-prone area of 1,150 KM?, 8% of
plain area in Taiwan

2 Flood-prone areas mostly in
southwestern coastal low lands

2 \Weak natural draining conditions
worsened by land subsidence

2 NT$ 80 billion invested to improve the
draining situation in low lands

ll

2 [ncluding 35 rivers and 244 drainage
system




d ) ) € Channel improvement (e.g. embankment, dredging)
—| River imporovement

@ Construction of retarding basins, floodways

€ Maintenance of controlled urbanization districts

. 4 Conservation of nature
Retention

areas @ Construction of reservoirs and regulating basins

@ Installation of permeable pavements and seepage
sumps

C

@ Preservation of urbanization control zones
Detention @ Control of landfill

areas € Promotion of conditions favorable to agricultural
activities

Runoff control —

€ Development of interior drainage faculties

Low-lying
areas

@ Construction of storage faculties

€ Encouragement of use of flood-proof buildings
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@ Establishment of warning and evacuation system

€ Augmentation of flood-fighting management system

O Damage mitigation # Publication of the maps of historical inundation
measures areas and flood-prone areas

€ Encouragement of use flood-proof buildings

. . . Dissemination of information among local residents
Cited from Comprehensive Flood Management in Japan 4 . 'g, ——— ‘8)
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..... Township districts
[_] Simulation area

Inundation Depth
1 03~1m

] 1~2m

B 2-3m

B -3m
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‘Identifying the flood potential area by flood simulation \ .
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Considering the
environment and
disaster restriction
during space
planning process

Drafting different
land management
strategies according
different disaster
risk

Disaster Risk Area

Storm surge submerged area
Flood potential area
Land-subsidence area

Planned
Development Area

Urban planned districts
Non-urban land
Industrial district

Built-up Area

Land Management
Zooming

Built-up zone (Type I)
Development zone in low
disaster risk (Type II)
Development zone in middle
disaster risk (Type III)
Development zone in high
disaster risk (Type IV)

Menagement in RotentialfAea
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National land Planning
Framework

Regional planning

Overall review of urban
planned districts

—»  Case altering

.

Zoning/

Land

Av0|d|ng the development

in disaster potential area
\, v

Land elevation
management

(Systematic integration of |
_ urban detention spaces |

( . . . . \
Zoning altering for increasing

the dentation spaces

Urban design control |

Non-urban land use
control / development

permit examination

Building technique
regulation

( Decreasing the intensity ]

of land use

Increasing urban
detention spaces

(. o g )
Increasing urban permeability

spaces and facilities

" Rainfall harvesting and ]

retention facilities

Land

/" Management Strategy/ Management Measures

B

m Built-up Zone(Type I)
m Urban renewal /Land replotting
m Increasing detention and
permeability facilities in open
spaces
m Establishment of the detention
and rainfall harvesting facilities
in exciting building sites
m Development zone in low
disaster risk (Type II)
m Growth management planning
m Staged development
m Development zone in middle

disaster risk (Type II)
m Zoning adjusting
m Performance zoning
m Development zone in high

disaster risk (Type IV)
= Limitation of development
activities by high standards
= Prohibition of development
activities
m Transfer of development right

ESJ
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®m Not used as extended
urban planned districts

B Altering the land use
as agriculture or
conservation

m Floodplain zooming

Southern Taiwan PSSR
Smence Park :

Non-urban Land 72 P
S
)

¥ Urban Planned Districts
Bl = Altering the land use as
agriculture or

conservation
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Connecting urban detention spaces with drainage and
storm sewer system to enhance the efficiency
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m Altering the
conservation and
agriculture district for
detention spaces

A
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m Using public facilities
land for detention
spaces

m Altering the unused
district for detention
spaces
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Decreesing e intensity of Land Use

Residential district :60%

Residential district :50%
Commercial district :80% ; Commercial district :70%
Industrial district :60% Reducing Industrial district :50%
Authority district :50% Uleling Authority district :40%
Educational district :50% coverage Educational district :40%
Parking tower :80% GO Parking tower :70%

-

Adjusting the intensity of land use in high disaster potential area

to reduce the intensity and density of activities and increase the
open space
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e Utilization of Public Facilities Land

m Establishment of detention
spaces in open public
facilities (parks, schools,
squares, parking lots)

e Utilization of statutory Open Space

m Increasing the permeabillity

Ve

and vegetation of building =
site i:g |
Vegetation of _ ,;. Retention pond |
- =
open space g
Rainwater harvesting Permeability
for watering surfacing
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N Increasmg the permeability and  m Increasing permeablllty surfacing
vegetation of open space m Using sidewalk and road divider
for collecting the runoff of road
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"the peak amount after the development should not surpass the
peak amount before the development”

For small scale development,

the developers should pay the fee to
the authority to set up retention basins
within the same watershed

In the urban area,

the authority should zone the retention
basins in the districts to control the
runoff due to the urbanization.

For large scale development,
the developers should send drain plan for

assessment and agreement.

3



Renvestiing and Retention Fdilides

'y ’ ,‘ & . w
m Rainfall retention tanks ————
! .'A‘ : ) —
= Green roofs and facades for water & —
retention S—
Roof retention 4 M——
facilities ae | —
- - . p k _‘ » . :
TIGT | a1 | T T .Q_n;"; . “ > : e 2 s
el R weibueell o
Water resources .1 - g Q], g Rainfall-retention tanksh
recycling el oM Surface water il (S '
*5’* “““ - retention * -
£ - . o | v
A
— b
Underground | ‘_ = g\
retention tank }“ ¥ o2 Gree n I’OOf'._i
ERERATHRASERREES - 2010 - RIZEBHKERZEREF BRI ‘
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@ Total area of 135km?

& 38% of total area below high tide
level (0.62m)

&11,471 wells

& The largest height of land

subsidence reaching 3.24m from
1074 to 700A ALS NV
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Donggung
urban District

J Jiadong urban
District

District
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wj‘ Libian urban

i Severe land-subsidence area
National Freeway

Provincial highway
Prefectural highway

Railway

1st class national land restoration area
2nd class national land restoration area
3rd class national land restoration area urban District
Urban and rural development district
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Life with water




