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Extreme Flood

The New York Times
reports that a number of
meteorologists and German
officials have suggested that
flooding of this scale is a
once-in-500 to once-in-
1,000-year event. The
extreme rainstorm in
Germany is a clear example
of global warming caused by &
greenhouse gas emissions
and the resulting climate
change, with studies
showing that a warmer
atmosphere carries more
water and increases the
incidence of heavy rainfall.

" SOURCE: Maxar Technologies/Reuters Sky News
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Extreme Flood in China



Highly exposed to multiple risks
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Extreme events—Annual precipitation

Extreme events (heavy rain and drought) happen much more rapidly.

Annual Rainfall (1949-2010)
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The Outlook of Tamsui River Flood Forecasting System

Radar Rain Gauge

- ‘3 ;‘ Feitsui Reservoir ___. ‘
= ‘ 2 Shihmen
'i« i Bangiao Flood Control Central Reservoir
L= :
Central Weather Public Works Bureau of

City Government

Bureau

Multiplex Radio
~if—=g= Circuit
Simplex Radio

Circuit



B ¢ Risks
¢ | evee Breaks

¢ Climate Change

Potential Future Concerns
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Typhhon Nar.i (2001) — Catastrophes

in Northern Taiwan
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SPATIAL PLANNING- PARADIAM
SHIFT

> National Spatial Planning is the critical strategy to
prevent/prepare for the challenges brought by
unpredictable weather conditions in the future.

» National Spatial Planning is not just about the
exploitation, distribution and allocation of lands.

» National Spatial Planning should comprise ethical
principles, regulations, enforcement, and management.

» National land reform is essentially built upon the
CHANGING of traditional living patterns and values.



Impacts of Climate Change

Insurance

energy Spatial Planning  onitoring

Agriculture Ecosystems Recreation
Forestry Soils

Fisheries

Opportunities

e Integrated approach o

and mitigation
e Multifunctional land use
e Innovations

aptation









Land

Carrying Capacity Estimation

Lcarrying Capacity EstimatinnJ

* Environmental * Public event * Local resource * Increase of * Feasibility of

ethical values locations availability population social welfare

) ] * Manufacture/ * Low impact on * Increase of policy as
* City aesthetics business City public facilities lati
* Living quality locations development/air, demand populations
. . . water quality * Staff/attendant grow
expectation * Living space .
training
Land resource availability

Environmental S : g
0 . + Water resource availability JF9 + Population/demand estimation
limitation

Public resource availability

I Adjustment strategies for national land use (Space planning) '
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Decision Supporting System for
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Hazard Map in Taipei Area- <1
Flood Danger Zone

Legend

County boundaries
District boundaries

Q- Main rivers
é‘% Flood risk levels
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Legend
County boundaries

District boundaries
S " Main rivers
Landslide risk levels
- Low
Medium
Medium high
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Integrated Hazard Map
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Land Use Adaptation

AA

Prevention/ | Response “+ Controlling the use of
Monltorlng +Disaster !evel control land | o
+Preventing new *Information of 0 Revaluate the intensity
disaster | pot.erowtlal d|s§ster of development |
« Preventing the . ¢Training of disaster | ¢ Regulate the height of
impact . prevention . buildings
. eDevelop insurance  #Strengthen the water
. system . and soil conservation

Medium/High Risk

Area
Restricted Area

Medlum Low
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Resilient-based approach

:to infrastructure design:

Embraces unforeseen extreme weather events
« designed for failure (“safe-to-fail” infrastructure,
exceedance of design criteria)

Safe-to-Falil:
« Maintaining system-wide critical services (instead of
preventing component failure)

* Minimizing consequences (instead of probability)

« Designing decentralized, autonomous infrastructure
systems (instead of centralized, hierarchical systems)



Resilient-based approach

:to infrastructure design:

Sail-to-Fail infrastructure:

 Abillity to respond to unexpected threats by
rebuilding/adapt infrastructure (adaptive capacity (sense
and adapt))

« Ability to recover (recoverability)

via social, ecological and technological interactions (SETS)
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What Is possible? How do we account
for the benefits and should we?

Increase
Limit flows property value Enhance

entering system biodiversity

Improve thermal
Provide comfort

education

e

" Provide amenity
~and recreation
i T ====2!

N

T4 atity

Improve health
and wellbeing

Maximise NS AR ES Use as a
network capacity Improve o . O | resource
water quality e = |




Impact
/Costs |

>

Danger to life
and structures

Damage

3 1. Little rain
Nuisance

Domain of
impact
reduction,
emergency
management &

________________ recovery J

Domain of flood protecion &
technical optimisation

Domain of day to
day values &
multiple benefits

Flood Return Period'
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The role of Low Impact
Development (LID)

m Urbanization causes hydrological change and increases storm water
runoff volumes and reduces the infiltration
m LID techniques attempt to mimic the natural site hydrology before

development

Based on the characteristics of rainfall, urban development and target
analysis in Taiwan, LID facilities can only reduce small floods and
provide the function of water retention for high frequency and intensive
rainfall, but can not reduce the peak amount of heavy rain.



The functions of LID facilities

River (Master Drainage Plan A LD

Mountain

Reservoir
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LID Waterway /%)
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Channel
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Master Plan C i
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O Bio-engineering - Outfall or Pump
LID
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Master Plan B
Figure modlified from James Guo
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What happens with the rain today?




What happens with the rain today?
Every drop goes into pipes and straight into the canal




A better way of managing rain water:
Every drop will be treated on site ...
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... and slowly released into the river
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... finally, cleaner water will flow into the rivers







The essence of the ABC waters programme links:

Active Beautiful & Clean Catchments

Active Beautiful & Clean Waterways
Active Beautiful & Clean Reservoirs



The benefits of rainfall infiltration
underground the city

* Decrease surface runoff — Lengthen the time of runoff gathering to prevent
floods
« The evaporation of water can decrease the temperature of city

* The groundwater recharge protects the environment, water inrush and
increase the base flow of rivers




infiltration
underground _t_I]e city




Strategy plan for SINgapoOre i

ABC Water Program

o MIK(Active) ~ E{E(Beautiful) 5;F{EKE (Clean water)

« Announcing ABC Water Program and revising regulations of developing lot
runoff control(25~35%) and building development level
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2010 Euroean Green Capital-

Water Resource

Storm Management + -

-Management of discharge -Diversified water use
strategy
system

-Land use plan -Recycle of water




REGULAR
STORMWATER

- e
Regular roofs collect dust
and pollutants which wash
off into our waterways

Runoff from lawns wash pesticides and
poliutants into waterways

Impervious surfaces
stunt root growth

Compacted soil ...~ hard surfaces ...~ many pipes = High sewer system stress, flooding, and a toxic environment

LIVING
STORMWATER'SYSTEM

..
.

Green foofsiabsorb and filter <

acld rain and other pollutants

Green Roofs clean the air

and provide habitat for

wildife

Green walls slow down runoff

ATTTOTTRITTITT w
L

Porous surfaces... ~ green roofs...  green walls....  rain gardens = Cleaner water and the perfect balance between man and nature



SPOTLIGHT PLAN CITY RENEWING

. BEREKIE:
http://www.wretch.cc/blog/sealpha/34656193



Public Construction
aipei City - Zhong-Gang drainage canal

’,

New T

Confluence Channel

2.3 km in total
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1.Preventing wastewater 2.Preventing floods
3.Suppling clean water 4.Creating good environment




After Construction
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After Construction
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Inter-discipline dialogue
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Green Campus and
Green Community Empowerment

Pedestrian-friendly trail to
school

Campus green fence, green
roof reconstruction

Green Campus and the
surrounding neighborhood
park link

More community public space

Green campus as a starting
point, start community-
empowerment
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Dialogue and Public Participation
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Dialogue and Public Participation
NHEBEEANFHEHEREE  http:lidreamriver.tpc.gov.tw
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Learning AHiances

Hamburg LA platform

¥4 -si Alexandria
- LA pl
/ "Catchment

City

{ Univ’sty

Belo Horizonte
LA Platform

i

S H inter—city IUWM LA
platform for inter-city learning
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Strategic Planning

N Research

c questions \ -

O Initiating PhD

= studies .

o Initiating MSC/V results

g studies

8 Stakeh.older LA , Research needs Feedback on
analysis .

8 establishment assessment results

S \ /v

Q - -

< Institutional

] mapping Translation of results to

strategic implications

N
Visioning / Decision support
system
. . / Strategy
First city development
assessment /

Scenario
identification
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TAICHUNG CITY GOVERNMENT WATER RESOURCES EUREAU

Riverine Environmental Improvement of
the Tong-Tai Creek




Tong-Tai Creek — Drainage canal next to TungHai University
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Public- Prlvate Partnershlp Environment Education
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j Planning Design for Tong-Tai Creek
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Gravel-filter Waste Water Treatment

P | a n Treatment Capacity : 10,000CMD
e Treatment region area: 390m3

e Water Quality: Severe polluted [ Light polluted
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j Estimated project funding of $10 million USD
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Energy and Carbon Reduction for SDGs
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Ecological Rehabilitation + Sustainable Management
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Bio-friendly
Habitat 7
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" Small Hydropower for Tung-Tai Creek
Project

Transmission Lines

Powerhouse
Transformer

Generator
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Small Hydropower plans in neighborhood

A K BRE K O
IRIKAE T E

2> EPHBUEKFE



Estimation of Benefit Assessment for Small Hydropower

EPTHBA/IVKNRES —EERARRGNRMETE

soEmeEy BEEH | EBFERE SELHE BREH | ALES

(KW) B A (FT) (5&) EEGT)

BKAE T HREUE 103 741,600 3,188,880 74 96,200
A RKERED B gL 13 102,960 442,728 10 13,000
(ﬁfigiﬁ) 82 590,400 2,538,720 59 76,700
(%gﬁm) 29 208,800 897,840 21 27,300
RXR 9 64, 800 278,640 7 9,100

&5t 236 1,708,560 7,346,808 171 222,300
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Flooding issue

> LID
> MBR water recycling
> River restoration
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Institutional Problem

1. Can water resources agency solves
the water problem in Taiwan?

[Laws and Regulations
How to make decision under uncertainty?
Flexibility

Inter-discipline dialogue

SO i o

Interagency coordination



In conclusion

From local solution to integrated
systems (networks)

Calls for a new, resilient-based
design approach

Focus on system-wide services
(performance)

Three principles: day-to-day value,
standardized events and failure



‘Five Golden Rules’
of flood risk management

1. Monitor and adapt

1. Do more with less

1. Seize the opportunity
1. Design for failure

1. Work in partnership
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Climate change is not “a” problem waiting for “a” solution

An effective strategy to ensure sustainability in the context
of climate change requires more than just good science
and good communication ... it requires ...

Vv Trusted science
V' Informed policy
v/ Motivated business

v Engaged public



WHAT NEEDS TO BE DONE 2

Quick and without loosing time

Change the old patterns to think and live would help to
solve problems of today

Promote good intentions through inspiring projects

Making new rules for the business and institutions

1 Change ineffective system for renovated planning,

design and decision making [] _creativity

Creating partnerships : public—private—citizens

Create new leadership styles




