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| Changes in land use are accelerating changes in land cover,
and changes in land cover also affect global or regional
environmental changes (Ding Zhijian, 2002; Zhang Yaolin,
2005).

m With the rapid urbanization of Taiwan, urban buildings, roads,
and infrastructure have greatly increased the area of aquiclude,
resulting in impaired flood discharge capacity and increased
probability of flooding (Central Research Institute 2011).

B Lv Yuxun et al. (2011) believe that the higher the degree of
urbanization, the greater the chance of flooding, and causes
impacts on the six major disaster prevention systemsiin the city
(disaster prevention routes, refuges, fire protection, police,
medical treatment, and material and resource distribution);
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~ W Stern (2007) estimated that till mid-21st century, the economic cost

E of extreme weather will be as high as 0.5-1% of global GDP, and will
increase as the temperature continues to rise.

®m Due to the frequent occurrence of extreme events in recent years,
infrastructure has been subjected to extreme temperatures (such as

S

Az A ~ o A heat waves, cold currents), heavy rain, and typhoon path changes, Urban
WQU A/'&YS 2-F etc, which has delayed economic activities and caused huge ' Economic
expenses on infrastructure repairing costs (Larsen et al. 2007).
— —~ % — ® Human' s reliance on energy supply equipment will increase and
y. O N\B I a R accordingly. When extreme climate impacts, energy industry’ s Otherlmpacts

economy will also be harmed, affecting the quality of life (Xu Yudu,
j Wu Yunzhen, Luo Huiweli 2014)
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Agricultural area as hinterland of development and industry transformation, &
usually distorts price of existing agricultural land prices due to profits.
Land developers normally are willing to pay high prices to acquire %
agricultural lands, and thus encourages its transactions.

000\

But a speculation of inefficiently converse agricultural land to urban land.
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%sinchu HSR Station

Zhubei

|:|Taiwan

Use “Property-led Development “ of Zhubei District, Hsinchu County,
Taiwan as case, drive growth with property development, to fulfill
economical, political and social goal’ s strategies (Wang, 2015); becoming
force of growth to “ City of Gold and Power” (Chen, 1995), highlights
potential floods threat tendencies and land developments under climate
change.

agriculturalConstruction
76.90% 6.43%

agriculturalConstruction
70.85% 12.43%

agriculturalConstruction
58.08% 25.35%

Construction
Range

1980s

Construction
Range

2000s

Construction
Range

1990s

More agricultural lands are used as low density urban development area. Taiwan Knowledge based
Economic Flagship Park (now as

excellent agricultural land)

lnformatlon activitied are hlghly
technology concentratingin urban urban areas
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Capital The development of ~

urban settlement tends
to increasein size

“mobilization -

Executive Yuan elaborated

“Low Carbon Cities Program”
in the “Sustainable Energy
Policy Action Plan”

The threats of
environmental and

- global climate changing
problems to the urban
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Canton(2013)

risk assessment
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® Lin Jiongming (2010) pointed out that the influence of heat island
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m Site coverage ration, water domain density, and green coverage

ratio all have cooling effects. Proving that urban land use status
has an influence on urban temperature environment (Lin Xiande et
al., 2001).

a

ffect on urban climate includes: (1) Increased energy supply
sure, (2) reduced hours of sunshine, (3) decreased relative

, (5) heat island effect accompanied by global
se effect, increased La Nina and high temperature. (6)

affect quality monitoring, endanger people's health, (7)
confuse bal warming signals, and affect global warming
assessment and other 7 main aspects. t
Urban A
and Z
Health

® Climate can directly cause human death through different 7
mechanisms, or indirectly lead to cardiovascular, lung, and u
brain damage and cancer through air pollution, etc.
Malnutrition (WMO, 2009).

m |f temperature continues to rise, the public health threat
caused by heavy rainfall will gradually increase. (Jin Chuanchun
etal, 2012).
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~Adjust natural and human systems to reduce
— =+ negative impact on them under the influence of
2 F climate change
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Land utilization  Urban Development

Make integrated strategic
planning to slow down and
adapt with comprehensive,
systematic thinking.

daptatior mitigation

Low carbon society, economics and home.

VN

Focus on reducing the causes of climate change, use human
intervention means to reduce greenhouse gas emissions.
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Population highly
concentrated,;
rainwater can’t
infiltrate the artificial
pavement of
buildings and roads
and causing flood

- Climate changes raising the frequency of
Catastrophes

. Proposing the adaption measures to mitigate
climate changes

- Manmade disasters happening frequently

Sponge Resilient
City City

F.

% Replace dissipating limited

¢

agriculturalConstruction

resources based on risk assessment.

: — resources to plan all possible
+  "All hazard approach” Assess with all hazard approach thinking, hazards method in the past.
doesn’ t mean that there present it on the risk assessment of potential * Tdhe COﬂCEPtl of riS:: asseszmht isl
: : ; ; used to replace the ftraaitiona
ISa plan for everythmg' disaster and risk management. assessment method of risks which is
a one aspect planning method that
"All'hazard planning” risk driven focuses only on specific hazards that
requires a risk-based are vulnerable to communities.
approach. Encourages to distribute priorities and

¢

multiple hazards

49.09% 34.49%

Construction
Range

2010s

Mr. Yang

Mr. Zhen Mr. Chiu

Successive

Mayors in Mr. Zheng, Mr. Chen, |

Zhubei City Mr. Chen Mr. Fan Mr. Lin
B |

1985 1999 2007

Zhubei (including Douliu area) urban plan

Plan area: 580.80 Hectare.

Reason for development:

1.Major Project: Hsinchu County

Relocation Project

2.Transportation construction:
National Hilghway No.1 Zhubei
Interchange North National
Highway Gaoxiong Interchange

3. Industry: Hsinchu Science Park

High-speed railway Hsinchu station

specific district plan

Project area: 309.22 hectares

Reason for development:

1.Cooperate with the development of
national transportation policy

2. TOD concept of urban development

area) urban plan
Changed area: 78.93 hectares
Reason for development:

setting (Taiwan University of Science

for local development and
activity

Expand and change the Zhubei (Doulun

Higher education resources investment

Technology) is an important opportunity
industrial

2016 Satellite |mage of Zhubel City in 1985

Satellite image of Zhubei City in 1987

Satelllte image of Zhubel Clty in 1999
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Climate Socioeconomic
Vulnerability process
- Socioeconomic approach
Natural change .
J Hazard . Risk Adapt and slow down

Flood Risk

Man-made

climate change Governance

Greenhouse gas

emissions and
land use change

Flooding Control

Based on the ecosystem

Low Impact Development, LID

Comprehensive flood control adopts a combination
of engineering and non-engineering methods, such
as the introduction of multiple methods like land
development and construction management and
engineering, to reduce the increase in urban water,
reduce the risk of urban flooding, and improve the
city's resilience.

Comprehensive
Flood Defense

The concept of flood control focuses on the improvement of
drainage roads, such as dredging of river channels, diversion
of embankments to expand the river running area,
straightening of bends, channelization of natural waterways,
increasing the height of embankments, etc.

Traditional Flood
Defense Thinking
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Satelllte |mage of Zhube| Cuty in 2016

Satelllte lmage of Zhuben Cnty |n'2007
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County re-zoning Ast ph
County re-zoning 2nd phase

wian Knowledge Economy Flagshlp Park Pro;ect
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B . Space Transfer of Economic Forces, and the Commercialization of Land.
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Population and social growth rate Land price of Hsinchu HSR specific area across the years.
50
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50 " :
0 18.5 0
10 \/\ 2007 2010 2013 2016 2019
0 Residential Area ~ —e—F Business Area
2007 2010 2013 2016 2019
. National — 25'”“‘” Zhubei ®  Transfer of economic forces and business circles
ounty City + Regional positioning becomes more and more obvious
* Urbandevelopmentis becoming more mature
+ Stronger housing market
12% * Yelin Construction purchased three residential areas ($480,000 NTD)
33% Kunshan Construction purchased High-speed Rail Residential Area ($570,000
15% NTD)
+ Baojia Construction purchased high-speed rail residential area ($480,000NTD)
 Baojia Construction purchased the Western Business District ($500,000 NTD)
* Huiyu Construction purchased a residential area for Taiwan University of
40% Science and Technology
®  Space commercialization
* The Zhubei West District program has been a bit slow, and small
constructions for single houses are increasing gradually.
_ o Long-term expatriates works * The 1/3 of the rezoning districts is focused on phase three.
\?\?on:kn;:stvirc?rvlri?wrkilr? Liligi}[\u ggﬁtﬁeﬁ?ﬁlﬁ;"r{ Mid/ + National Taiwan University of Science and Technology is now on hold due to
Science Park J Local residence of Taoyuan, campus disputes.

Hsinchu and Miaoli region.

NTU Zhubei
Branch

¢ .
I X
EL] &
L2} ProjeckStope B \ 3 P Current National
L] Residential Area CZ. Projectscope R Land Usage Survey
B iness District L Residential area A "h
B sty Specific Zone B 5ysinessdistrict » 5"
G0 Agriculture and Leisure Zone EH Manufacturing ‘_{“ ’,*f'l' ™
B hinese Cuiture University Reservation Bl \Warehousing % Pt XY
B | Used for Park T Upland field \g CR L
BEE Campus Reservation(Culture Junior High School) Y ’ L1 Paddy field \ er 0
/REFRTASRAR - R Campus Reservation(Culture Elementary School) 3 B2 Orchard }? NS N
; mafzng Chir Market Reservationl.and B Broadleafed forest ,rr-“:?;«, n‘,tg < } ~
K /RAROUNERENARR S . . iy S I \
STRRRUSRRANRS 7l i D Bl Governmentinstitutionland EE Mixed forest (l'\\" Pt AR AN
Parking lot land B Funeralfacilities .t X iA "“)ﬁ_\\é; v i
B Substation Land B Campus Reservation (Cultural Elemdfs x MRVLE B Ve S m Jie
..... B Land for power facilities Bl HSR and_ related facilities O N O e
B Land for water resource recycling center L] Reservoir - '""\\. LNt 7
P : : B [and forreligion use Yo%y Aw /7
edestrian and garden reservationland B Ordinary road Sl TS
[ High-speed rail maintenance plant land — Vacantr\{md ‘\\‘.‘ "
[ High-speed rail land N

and Techni

o~

C

c al Bureaucrtr

.
A
;,‘. KN ”' ", A

4 Q’[arw,an Unlve(5|tyof
Sciénce and Technology »

~Sa_ Before 2004 - -
U y Public Exhibition

Non-urban Plan

=
=

R

Residential A
China Medical BEL] esidential Area

. © & ChinaM . & Business District
“= . UniversityZhubei T NC [ Agricafiral land
fiancl ‘ i i ey o N Industry Specific Zone & .
Asia Pacific N mm TypeAbU|!d|_ng land NS \ [l Campus Reservation(Culture Junior High School) <%, »
American B|I|ngua§ N Type C building land o ‘5 E#  Campus Reservation(Culture Flementary School)
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Land Used for communication and Used for Par
= Cemetery B land Used for Green
Bl |andUsed forBusi ith S ific P [ Land Used forSports
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BN Land Used for Recreational purpose P i B Land Used for Plaza
Bl Land used for water conservancy  § 3 - [® SubstationLand il AN
) @ Land for Water Resource Recycling Center ssies N L

High-speed rail land

Land Used for Power Facilities

Land Used for Road A
- Project Scope
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Facing problems:

1.The non-agricultural use of agricultural
land in non-urban planning areas has
gradually increased in recent years

2. There are many factories on the
agricultural land in the non-urban [ |
planning area, which causes broken and
cut agricultural land.
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. Resear ch

* E-paper, E-book, journals and

thesis.

* FLO-2d

%  Hsinchu County, Zhubei City

related government *  Hsinchu County Government
department. Development Office and Land Office.
*  Civil society and real estate *  Zhubei City Office

broker

% Huaban Sale by Proxy Advertising

HSR specific area

Biomedical park Company/ Yung Ching Rehouse Co/

NTU/NTUST Zhubei branch H&B Business Group...etc.

reservation. %  Puyu Self Help Dociety, Puyu

* Taiwan Knowledge Park Improvement Society, Ai-Shian

reservation Association, Farm Land Front Line.

* Potential Flood Tendency

Resear ch

A .The Rise of Tech Industry and Zhubel

C O n t () rlggestIC ndustry cluster

in the world.

Longtan

Hsinchu Biomedical Park

Hsinchu Science Park

Changes in population and social growth rate of Zhubei City and the location of the

three major science parks in Taiwan over the years.

(1980, 1,342 ha)

Zhunan

'.

Tongluo

[
I\/I e t Changes in the total sales of the three major science parks in Taiwan over the years
15000
10000 \V " 4 HsinchuSciencePark.
5000 —pg- (Central SciencePark.
- Southern Science Park.
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50 _ Yilan
Houli
40 ‘\\ Central Science Park
. , (2003, 1,485 ha) _ _ .
30 \/ \_4\// —+— ZhubeiCity Erlin hongxing
20 v —m— Hsinchu Science Park. Huwei
10 - - Central Science Park.

-10

<0

-20

l—\l-/‘—'ﬁ\'m —— Southern Science Park.
0 I I I I I I I I I I I 1

Southern Science Park

(1997, 1,613 ha)

NG

Kaoshiung

ﬂs%ch u Colnty’

?&yernmenh
Devetopment Office

1.
2.

Affected by Hsinchu Science Park, population in Zh

ubei City grew rapidly.

Zhubei city has the advantage of industry and transportation (Hsinchu HSR open to traffic in 2007).

Total area: 4,437 Hectres

Resear ch
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