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Planning with the Water: Learning the Dutch Experience of
Adapting to Climate Change to Suggest Spatial Planning

Policies and Strategies in Taiwan

Summary

Keyword: climate change, spatial planning, adaptation, mitigation.

The Purpose of this Research

Taiwan is classified as highly vulnerable to climate change due to the nation’s
geological environment and landuse pattern. The World Bank’s report published in
2005 “Natural Disaster Hotspots: A Global Risk Analysis” indicates Taiwan is
situated on one of the most hazardous natural climate impact region, with 73% of the
population living in more than 3 possible natural disaster impact zones. With climate
change and occurrences of extreme weather, the deterioration of urban environment
vulnerability will only magnify. National and urban spatial planning policies and
strategies are needed to be adjusted to cope with increasing disasters impacts caused
by climate change. The Netherlands occupies similar land area and population density
as Taiwan, with the lowlands being susceptible to frequent flooding and dependent on
climate stability, the strategies, research and experience is something to learn from.

The evidence of climate change can be seen in the occurrences of extreme natural
events happening in recent ages. The importance of damage mitigation through
settlement planning is becoming more and more pressing. Currently there are no
national or inter departmental policies to deal with the impact of climactic changes.
Netherlands is similar in territory and population to Taiwan, with 80% of the
population living in cities with 20 thousand people or above. The nation is highly
vulnerable to natural disasters and often threatened by flooding and combats this
threat by innovative technologies to mitigate the threat. Since 1995 Netherlands has
outlined the threat from climate changes in governmental policies and has brought
forth a national climate mitigation plan in 2006. The plan incorporates spatial
planning with planned procedure, policies and integrates previous experiences and
will be discussed in further detail in this research.

The aim of this research sets out to understand how advanced nations adapt their
national policies and special planning in order to adjust to climate changes; this report



will discuss how the Netherlands establish their national policies with climate change
and potential natural disaster, the content and innovative ideas and management
methods, future implementation and what are the expected benefits? These strategies
and innovative methods is summarised to provide our nation with a long-term
preventative policy and spatial planning to adapt to future climate changes.

Research method and Procedure

First, we will categorize and analyse related international and internal literature and
reports on climate change and damage mitigation and adaptive spatial planning to
climate change. Second, we will study into our current national spatial planning and
policies to climate change hazards. Thoughts can be compared between the
Netherlands experience and our national climate change hazard solutions to formulate
appropriate policies suggestions and future research direction.

Background of Netherlands and Taiwan’s spatial planning
Netherlands is safely located out of the tectonic plate movement regions and has
relatively low lands. Earthquake and mudslides are not the main natural threat to the
Netherlands. Historically numerous winter storms and flooding caused much of the
natural damages. Although currently the nation is undergoing numerous harbor and
river and delta projects, with the nation’s dike safety standard to be raised to 10-4
thousand annual flood frequency (AFF) and the Eastern regions are set at 1250 AFF.
However, the swamp lands in this country continue to sink at a rate of 10cm/year. In
addition, developable land in this country is also limited and the cities are closely
packed, resulting in high population density and a high degree of urbanisation. This is
especially so in the economic centre of Randstad, which is under a serious threat of
both raising sea levels and changing river and coast due to rain pattern changes.

Although Netherlands is similar to Taiwan in terms of territory area, population
density and both have a high degree of urbanisation, there is a significant differences
in the national structure. Historically this has been reflected in township and country
development limitations; examples include a high degree of national land ownership,
providing governmental development high domination in land use planning. In
addition, 40% of the taxes are used in social benefits, 90% of regional construction
funds comes from the tax revenues. A characteristic of highly centralised control is
found in land use and construction projects.

In recent years Netherlands has place further attention to the environmental impacts of



global warming and has developed multiple directions in damage mitigation and
adaptation, which also include spatial planning. Further, flood plains are limited by
the dike structures rather than nature flood lines. As the Netherlands is more
susceptible to flooding, their natural disaster management concentrates upon water
management; as a result, they lay great emphasis on its national damage mitigation
and adaptation policies.

Water resources planning in the Netherlands incorporates special planning, societal
and economic impact, environmental and landscape policies. Governmental
departments communicate with regional communities to establish a recovery strategy.
An example might be a budget of 80 billion NT will be utilises in transfer coastal tulip
plantations to further inland to leave the coast as natural wetland while improving
water quality and reuse.

The Dutch experience and ideas for our national spatial planning
policies

This research first discusses the impact and concerns of climate changes in the
Netherlands and their policies and returns to Taiwan’s own spatial planning. Through
the understanding of relevant policies and plans, Taiwan’s national policies to climate
change impact are insufficient. By formulating a new national territory and city
planning by consulting Netherlands adaptation solutions, the following ideas,
strategies and policies is suggested by the research:

Part 1: Key ideas in Netherlands policies due to climate change

1. According to Delta Commission’s policy reports, the construction in past flood
dams are sufficient as there has been no major flooding occurring in recent years.
However, in the impact of international climate changes, the potential of flood
damage is rising and the people of Netherlands must not become complacent to
the damages of flooding so that they will not experience such disaster again.

2. Support is essential for effective action, therefore research and planning
personnel associated to climate change must communicate to the stakeholders.
So that the people and the policy makers have sufficient understanding and
knowledge to make the correct policy goals and implement suitable strategies.

3. The threat of flooding and water resource management is apparent due to climate
change impacts. Spatial planning must be addressed in order to respond to the
problems and strengthen system adjustability. It is even possible to improve
hidden social and economical problems while addressing these issues and
beneficially raise the national competitiveness.



Long-term adjustments are required to solve problem from climate changes. In
the mean time close monitoring of climate changes allows for appropriate adjust
and work to be carried out successfully. National policy, administrative
management, regulations and finance must be integrated.

The exchange of information and data is essential for cross-environmental
climate regions when forming adjustment strategies. Substantial resources are
needed to develop national/international information exchange platforms, this
will benefit continuous monitoring and improvement to the work carried out. The
information platform will support climate change impact assessment and its
relevant long-term adjustments and execution.

Other than various departmental response strategies and plans, CcSP as well as
the five key topics (climate simulation, reduction, adjustment, reorganise and
data transfer) can be used as guidelines for spatial planning.

Shift from “acquiring more lands” to the mindset of “room for river” as the
future thought of water management and spatial planning.

Part 2: Adapting to climate change .

1.

Respect the water resources by integrating sustainable water regulation and

usage into national land laws and follow all stages of spatial planning and land

use proposals.

Clear national spatial planning laws and aims. Budget planning should also be

conducted for appropriate resource distribution.

Thought of “room for the river” and ”space for water and nature” as the utmost

guidance in spatial planning and decisions.

Multiple objectives (water resource management, environmental protection,

damage mitigation and adaptation) are included in land use and spatial planning

strategies. Environmental protection actions are one of the guidelines for

Netherlands strategic land planning. Corridors connect ecological regions and

rivers are a part of recreational and the local ecological system rather than just

for transportation and water. Spatial planning and land use are carried out under

the principles of sustainable management and disaster prevention.

Incorporating interest groups and public participation in decision making.

Incorporate cost-benefit analysis to determine the order of adaptation proposals.

These proposals must follow spatial planning strategies and concepts, currently

adaptations strategies with priorities are:

(1) As aresponse to climate changes, 111 billion NT will be invested by 2050 for
the utilisation of rainwater due to global climate change.

(2) Carry out national land planning, marine restoration, reduce coastal land
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development and designs bypass for wetlands and flood plains.

(3) Simulate rising sea level flooding and mark out high hazard regions to
develop responding strategies against different sea level rises.

(4) Architectural designs can provide answers how to deal with rising sea levels.
Academics have suggested green cities capable of rising with the water levels.
Architects design amphibious and floating houses. The floating city concept
is also brought up in student competitions . (See picture below)

(5) Incorporate flood prevention, landscape and ecological planning in spatial
planning. Examples include government purchasing land near riverbeds for
recreation and sports while providing space for water during storms or flash
floods.

(6)

(7) Return created land in the coast to the ocean, allowing coastal land to become
flood buffer regions.

(8) Build public facilities taking into account of rising sea level and river path
changes as a result of climate change.

Combine water regulation, city planning and building management to create a

cross-disciplinary cooperation. Merging land use, water resource management

and damage mitigation through engineering and non-construction methods to
ensure a habitable environment with water.

A cross-regional management system to let land bear some damage.

Climate change may not impact all regions in a nation, however the extent of the

damage will not follow boundaries as defined by people and this will become a

problem with regional management of natural hazards. As such, a cross-regional

management, such as river basin management, taking the point of
bio-geographical divisions into account, is necessary. Further, above should work
with a top-down concept from national, regional and local level execution to
provide protection to the citizens. In addition to certain expected damage from
flooding, a comprehensive compensation system should be in place as well as
risk awareness education to the people.

Dutch mode spatial planning model with high percentage of national land for

flexible planning while still incorporating peoples participation programme

(PPP). The cost of incorporating communication with interest groups may be

time consuming due to staging progress for communication. However, during the

communication progress the government achieves strategies guidance and
education that will be beneficial to future proposals.

With safety and flooding prevention as the national directive principles, the

Netherlands government proposed room for water and other similar policies to



return space and land to the river in order to prevent climate change hazards. The
policies can be seen in various governmental agencies. In addition, the agencies
have the power of the constitution to actively promote disaster prevention during
in water resource management policies and proposals. The need for economy
may conflict with damage mitigation policies and the latter should take
precedence.

Part 3: The limitations of damage mitigation policies application

1. The Taiwan situation may be more complex: 3/4 of Taiwan’s land is hills and
mountainous regions and is vulnerable to mudslides; the actual flatlands are only
1/3 of Netherlands. In addition, the population number of the Netherlands is only
2/3 of the Taiwanese population. Private land ownership has higher percentage in
Taiwan with the developing agencies having less power with the lack of national
land. The execution of room for river may require much more determination and
power from the authorities.

2. Damage mitigation from climate changes can be pursued with consideration from
multiple viewpoints. Major changes such as village relocation may encounter
resistance and needs to be treated carefully to find the best solution. However
mitigation strategies are not zero-sum games and action must have the agreement
from multiple parties.

3. The Netherlands room for river and major relocation schemes for damage
mitigation may have problem under Taiwan’s current state of land ownership,
accompanying compensation schemes, bottom to top execution and the risk in
communication all pose further difficulties.

Suggestions

Climate changes in Taiwan will result in rising sea levels, change in rainfall
patterns, temperature increase and damage to the ozone layer. Negative impacts from
these phenomenons are coastal retreat, change in the ecological systems, impact to the
agricultural and fisheries, water supply problems, soil erosion, flooding or drought,
disease and changes to resource use. National territory spatial planning and land use
need to be discusses, with coastal environmental protection, ecological protection,
maintenance of food source, water resource management, soil protection, natural
disaster prevention, public health systems and energy management all influences
future strategies. In this current scope of research, we propose recommendations for
future research through policymaking, strategies and law making.



Policymaking and institutional adjustments

1. Climate change mitigation policies and overall system proposal
Climate change impact is the responsibility of the National Council for Sustainable
Development. However climate change topic is a wide-ranging, multiple
department spanning policy and require cooperation from the various agencies.
Further step in outlining a more pro-active overall system must be in place to
ensure the success of climate change impact research and policymaking.

The 3 National Land Laws are still in amendment and legislative process. The
advice from Netherlands national land planning structure and laws is taken as a
reference to ensure sustainability and safety as the highest priority in policies,
proposals and planning. Limit development in regions prone to natural hazards or
environmentally sensitive regions, ensuring clear-cut and guidance for the
protection of water and natural regions, enforce room for river and space for water
and nature concepts. Adjust proposal contents to reflect rising temperature, changes
in rainfall patterns, rising sea level trends. The Council for Economic Planning and
Development needs to propose climate change mitigation policies guidelines and
apply it to the national budget distribution. In addition, vertical and horizontal
communication and education between governmental departments is needed to
spread the concept.

2. The application of disaster management research to the continuing application of
climate change impact mitigation.
Previous national climate change research was based on reduction in greenhouse
gases; however, recent events of national/ international climate impacts are gaining
attention for more mitigation strategies. Looking ahead the need for the
establishment of cross disciplinary research such as different disaster risks and
vulnerabilities analysis, different level (local, national, regional) mitigation
implementation and disaster and sustainable management need to be strengthened.
Research within the nation can be improved such as a risk map for different disaster
vulnerable regions and this requires cross-disciplinary research and cooperation.

3. Communicating with the public about living with risks
Although there is mounting interest from the public regarding climate change, most
citizens are unaware of the dangers of climate changes. It is vital for the public to
be aware of the impacts of climate change and this takes priority to educate the
people to follow through simple lifestyle changes. Due to the wide breadth of the
topic, public awareness policies may have changes but the actions are the same,



these include information, education and training; participation by the public and
interest groups; giving the people motivation and right to take steps to change and
understand what living with risk means.

Adaptation and damage mitigation directions

1. Improve climate change prediction capabilities

In order to simulate and analyze the climate and environmental changes and its
vulnerability, the monitoring and collecting of data from the mountains rainfall,
surrounding sea temperature, sea level, river level and volume, water quality, land
sink, coastal migration and land use, plant distribution and other information must
be enhanced and can be combined to establish a database. Due to the
cross-departmental cooperation required in this project, the establishment of a
climate and environmental changes overall platform with similar forms of
information to aid analysis is essential.

. Determination of mitigation management strategies for climate changes
Climate and environmental change disaster management strategies must be
combined with national policy planning and sustainable environment strategies. By
simulating climate, environmental impacts and social economical development, an
overall natural systematic management, disaster mitigation system and social
economics development policies can be determined. The system aims to strengthen
adaptability and warning mechanism to have a pre-determined strategy.

. Using the national land as the core to establish strategies in various departments to
form an overall national land strategy

Currently our national spatial planning and laws have not taken into account the
global climate change and its response and most departments are still place climate
change in research and analysis stage and have not developed solid implementation
guidelines for land use planning. This research suggest using the national land as
the core and through various departments divide into ecological, water, energy
resources and natural disaster prevention, agricultural development and country
development.

. Integrating water resource, land use and spatial planning mitigation strategies
Promote rainwater recycling system from city public residential, industrial,
commercial and education lands. These water can be used for city plant irrigation
and reduce overall water use, allowing water regulation budget to go to the rain
water budget and reduce the stress on the city water drainage system.



Evaluation on the development for the lowland flood susceptible regions of
western plains and coastal regions as mid to small flood retention zones by national
land planning and rezoning to contain excess rainwater and provide resource for
irrigation and aquaculture in normal times. Soil from these regions can be used to
raise other areas for new suburbs. Utilising methods such as land exchange and
transfer to compensate landowners the land lost from the plans.

5. Discuss land use regulations and its impact 30-50 years from now
Using Taipei City as an example, the city faces water shortage, temperature rise,
changing rainfall patterns and rising sea levels. By thinking ahead and conceive the
possible problems Taipei in 2030 will face, revaluate flood prone regions versus
land productivity, current regulations and the required amendments, road design,
building generators and life support systems adjustments, and need for new
buildings to have green roofs to temporary disperse sudden rainfalls in the city

Historically Netherlands has always been a nation frequently suffered from storm and
flooding damages. The traditional method of mitigation was by structural defences to
prevent flooding. Being a nation with as one of the 40™ largest river delta system in
the world, suitable spatial planning and policies must be in place to prevent flooding.
Unstable climate change will have great impact to the region and therefore damage
mitigation has great importance in adaptation strategies of public and private sectors.
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Involved sectors:

W3-7 FixRBzFRMFHL 1L ILF
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Bl ~ BRI Y e R e T S 2 BN PARR AT 0 PR B R 2
FraRFless e A BT SES RS F AP T B MR g R
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(Ministries of Agriculture) ~ g % & 5.+ 12 3% (Nature Management and Food
Quality) ~ 5 /#&3r(Economic Affairs) ~ Eﬁie%lt? o & 1422 -k 32 (Transport, Public
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: 4
1 " ¢ flood level

low water level

1 = narmowing 7 o= removing summer embankment
2 = lowering of groynes 8 = secondary channel
3 = dredging 2 = lowering of flood plain {excavation of day/sand)
4 = rmedumping of sediment 10 = nature development
5 = permanent layer 11 = dike reinforcement
& = natural bank 12 = dike raising
W 3-14-1 B 27 Lok %4 W
(F 4 &% - Netherlands Environmental Assessment Agency, 2006, P.67-)
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langs kribben
Doorbraakbestendige dijken /

afsluitbaar open Rijnmond (@ Meer lokale berging, besparing en @0®

aanpassing aan frequente droogte .
Waterberging ©
E Doorbraakbestendige dijken
Peilstijging 1,5 meter, na extra spuicapaciteit

@@ ©6

== Zoute kwel
@ Markermeer
@ IJsselmeer o Zoetwatervoorziening via ||sselmeer
@ Flevopolder . ¥ _ Dalende grondwaterstand +

lagere rivierafvoer
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Deltadijken + rivierverruiming
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Kust I ZW-delta I Droog- | IJsselmeer I Bovenrivieren Hoge gronden
Benedenrivieren makerijen
Rijnmond
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