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Overview

Topics for the lecture:

• Climate change and scenarios for the future

• Raising awareness

• Climate change aspects in spatial planning

• Data and tools

• Use case 

Exercise
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Climate change

‒ The global average temperature has risen by approximately 0.85°C since 1880

‒ The UN Intergovernmental Panel on Climate Change (IPCC) is responsible for 
the international co-operation on climate change

‒ The IPCC produces regular reports called Assessment reports

‒ IPCC predicts a global mean temperature increase of 0.3-1.7ºC over a 100-year 
period for the lowest scenario, and 2.6-4.8ºC for the highest

‒ The climate scenarios are developed using complex models describing the 
whole Earth systems with land, oceans and the atmosphere

‒ The future is in principle unknown, but to provide input to the models a set of 
societal developing paths are used

‒ These are called SSP –Shared Socioeconomic Pathways
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Global climate scenarios
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Raising awareness 
about climate change

Which of the following 
do you consider to be 
the single most serious 
problem facing the world 
as a whole 
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Raising awareness about climate change

Which of the following 
do you consider to be 
the single most serious 
problem facing the world 
as a whole 

% climate change
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EU policies and legislation - 1

‒ Forging a climate-resilient Europe - the new EU Strategy on Adaptation to 
Climate Change (Adopted 24th February 2021)

‒ The Strategy aims to build a climate resilient society by improving knowledge of 
climate impacts and adaptation solutions
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EU policies and legislation - 2

‒ The adaptation strategy pursues three objectives and proposes a range of actions

‒ Smarter adaptation: Improving knowledge and manage uncertainty

‒ Pushing the frontiers of adaptation knowledge

‒ More and better climate loss data

‒ Enhancing and expanding Climate-ADAPT as the European platform for adaptation knowledge

‒ More systemic adaptation: Supporting policy development at all levels and all relevant 
policy fields

‒ Macro-fiscal policy;

‒ Nature-based solutions; and

‒ Local adaptation actions

‒ Faster adaptation: Speed up adaptation implementation across the board
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The EU Climate Law

‒ The European Climate Law writes into law the goal set out in the European 

Green Deal for Europe’s economy and society to become climate-neutral by 

2050

‒ The law also sets the intermediate target of reducing net greenhouse gas 

emissions by at least 55% by 2030, compared to 1990 levels

‒ Climate neutrality by 2050 means achieving net zero greenhouse gas 

emissions for EU countries as a whole, mainly by cutting emissions, investing in 

green technologies and protecting the natural environment

‒ The law aims to ensure that all EU policies contribute to this goal and that all 

sectors of the economy and society play their part

‒ The European Climate Law was published in the Official Journal on 9 July 2021 

and entered into force on 29 July 2021
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EU Floods directive

‒ The floods directive (2007) basically prescribes a three-step procedure

‒ First step: Preliminary Flood Risk Assessment: The Floods Directive 

requires Member States to engage their government departments, agencies 

and other bodies to draw up a Preliminary Flood Risk Assessment

‒ Second step: Risk Assessment: The information in this assessment will be 

used to identify the areas at significant risk which will then be modelled in 

order to produce flood hazard and risk maps

‒ Third step: Flood Risk Management Plans: Flood Risk Management Plans 

are meant to indicate to policy makers, developers, and the public the 

nature of the risk and the measures proposed to manage these risks. 

However, they are not formally binding
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Adaptation as a nessary second piller of climate policy

‒ The European Union’s climate policy seeks to limit global warming to 2°C above 

pre-industrial levels

‒ To achieve this goal, climate change mitigation measures must be enacted 

worldwide

‒ But even with an immediate significant reduction in greenhouse gas emissions 

or a stabilization of emissions at current levels, a further temperature increase 

over the coming decades is no longer avoidable

‒ Therefore, in addition to indispensable measures to reduce greenhouse gas 

emissions, strategies and measures for adaptation must also be developed and 

implemented
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Creating a foundation for adaptation
‒ Problems related to climate change must be recognised as important at the 

political level due to 

‒ Insufficient awareness or lack of awareness among relevant decision-
makers

‒ Disputed priorities where other issues are often higher prioritised

‒ The added value crrated by adaptation strategies and measures is often 
unclear
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Identifying risks and finding solutions

‒ When a climate change issue has reached the political agenda, it is up to the 

relevant political actors to agree upon the formulation and implementation of 

measures, but the following challenges can critically hinder progress:

‒ Lack of expertise - even when the costs and benefits of certain adapta- tion

measures are clarified, the responsible actors frequently lack the expertise 

to translate ideas into concrete measures or strategies

‒ Conflicting values and interests - agreement on a common formulation or 

decision is especially vulnerable to conflicts over values or interests in this 

phase

‒ Unsatisfactory choice of measures - the available measures fail to meet the 

expectations and needs of decision-makers and are therefore not pursued 

further
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Implementation and supporting actions

‒ After a decision is made the following challenges must be overcome

‒ Adaptation strategies are politically or administratively not realizable: 
Measures must be compatible with the political and administrative 
framework and practices

‒ Although adaptation problems should in principle be technologically 
resolvable, the potential solutions may not be available to the responsible 
parties - e.g. due to financial viability

‒ The legal situation can obstruct the implementation of measures

‒ In many cases, the outcomes of implemented measures are difficult to 
assess, especially when the effect become evident only in the long term

‒ Actors have not yet had sufficient experience with the monitoring and 
evaluation of adaptation policies
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The relationship between climate change and spatial planning

‒ Spatial planning in particular is capable of playing a key role in addressing 
climate change

‒ It can promote climate adaptation as a framework for the coordination of 
various activities over a specific territory and a mechanism for the 
implementation of adaptation measures on the ground 

‒ This is true for the entire spectrum of spatial planning, from regulatory to 
strategic

‒ The ecosystem approach based on ecosystem services (ES) brings land into 
the epicenter of the effort towards climate adaptation and disaster risk reduction 

‒ The role of ecosystems in climate adaptation and disaster risk reduction has 
highlighted the catalytic role of nature in this relationship and has led to the 
elaboration of nature-based solutions (NBS)
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Categories of nature based solutions

‒ Watershed or landscape scale: Interconnected systems of natural 

areas and open space. These are large-scale practices that require 

long-term planning and coordination

‒ Neighbourhood or site scale: Distributed stormwater management 

practices that manage rainwater where it falls. These practices can 

often be built into a site, corridor, or neighbourhood without requiring 

additional space

‒ Coastal areas: Nature-based solutions that stabilize the shoreline, 

reducing erosion and buffering the coast from storm impacts. While 

many watershed and neighbourhood-scale solutions work in coastal 

areas, these systems are designed to support coastal resilience
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Watershed or landscape scale

Wetland restoration and protection

Restoring and protecting wetlands can 
improve water quality and reduce flooding. 
Healthy wetlands filter, absorb, and slow 
runoff. Wetlands also sustain healthy 
ecosystems by recharging groundwater and 
providing habitat for fish and wildlife

Stormwater parks

Stormwater parks are recreational spaces 
that are designed to flood during extreme 
events and to withstand flooding. By storing 
and treating floodwaters, stormwater parks 
can reduce flooding elsewhere and improve 
water quality
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Neighbourhood or site scale

Rain garden

A rain garden is a shallow, vegetated basin 
that collects and absorbs runoff from 
rooftops, sidewalks, and streets. Rain 
gardens can be added around homes and 
businesses to reduce and treat stormwater 
runoff

Green streets

Green streets use a suite of green 
infrastructure practices to manage 
stormwater runoff and improve water 
quality. Adding green infrastructure 
features to a street corridor can also 
contribute to a safer and more attractive 
environment for walking and biking
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Coastal areas

Coastal wetlands

Coastal wetlands are found along ocean, 
estuary, or freshwater coastlines. They are 
often referred to as “sponges” because of 
their ability to absorb wave energy during 
storms or normal tide cycles

Waterfront parks

Waterfront parks in coastal areas can be 
intentionally designed to flood during 
extreme events, reducing flooding 
elsewhere. Waterfront parks can also 
absorb the impact from tidal or storm 
flooding and improve water quality. 
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Climate change a Danish context

‒ The average temperature in Denmark has risen by 1.5°C since 1873 and 
precipitation has increased by 15% 

‒ The annual average temperature increases by around 3.4˚C throughout 
Denmark. There will be no major regional variation

‒ Precipitation in winter increases by almost 25%. With temperatures increasing 
too, relatively much of this precipitation will fall as rain

‒ Summers will see around the same precipitation volume as today, but more 
often in the form of heavy showers. 

‒ The mean sea level increases, and at an accelerating pace. The increase is 
lowest in northern Jutland and highest in south-west Jutland due to isostatic 
rebound after the last Ice Age

‒ Storm surges hit harder ss the mean sea level rises, storm surges can cause 
much more serious damage
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https://eur-lex.europa.eu/eli/dir/2007/60/oj?locale=en

Balancing needs – in the coastal zone 

Coastline 2019 (green) in the bay of Vorupoer, 

estimated coastline 2050 due to erosion (red) 

and the line of flooding (yellow). Source: Danish 

Coastal Aurhority and Thisted Municipality.

https://oversvommelse.kyst.dk/
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Køge harbour 2017
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https://en.klimatilpasning.dk/tools/

Balancing needs – in the coastal zone 
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KAMP
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Flooding from the sea
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Køge dike

‒ Køge Dike is one of Denmark's largest and most ambitious coastal protection 

projects

‒ When finished the dike will, extend over the main part of municipality’s coast 

from the northern border to the south beyond Køge harbour

‒ The aim of the project is to protect residential areas housing about 16.000 

people and values for up to 3.9 bio. kr. in the coastal zone in case of flooding

‒ The costs for establishing the dike will be paid by the property owners where 

the highest payment load is put on the owners in the high risk zone

‒ The dike is expected to be finalised by the end of 2023
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Køge dike

Clay dike

High water 
wall
Sluice

Bicycle road
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Regional collaboration

‒ Strong collaboration with neighbouring 
municipalities are needed for successful 
adaptation measures

‒ Particular flooding protection requires 
collaboration because water does not stop at 
borders between municipalities

‒ In 2011 the land around Køge Bay was 
designated as risk area for flooding according 
to the EU Floods Directive 

‒ Due the common challenges and risk a close 
collaboration between the municipalities is 
established
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Local contributions to mitigating climate change

‒ While protection against sea level rise or heavy precipitation events are easy to 
understand and having a direct impact at the local level, mitigation is more 
complicated

‒ First global efforts are needed – your local efforts are of limited use if the 
biggest CO2 emission countries like USA and China do not deliver on the 
required emission reductions

‒ However, the EU Commission have set very ambitious reduction goals to at 
least 55% below 1990 levels by 2030 and some member states have defined 
even heavier cuts – e.g. Denmark with 70% by 2030 compared to 1990

‒ This requires major changes in the way we live and consume
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The role of spatial planning in climate change mitigation

‒ Spatial planning can contribute to reduced greenhouse gas emission in the 
following ways

‒ Make reservations for wind turbine parks – land-based and offshore

‒ Make reservations for solar panel parks

‒ Take out lowland soils from agriculture

‒ Improve and prioritise public transport
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New offshore wind park in Køge Bay
Aflandshage 
wind park

300 MW
300,000 households
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Solar panel parks

Issues to consider

‒ Cost - he initial cost of purchasing a 
solar system is fairly high

‒ Weather dependent

‒ Uses a Lot of Space

‒ Changes the natural landscape

‒ Can have mirroring effects on the 
neighbourhood

‒ Absorb energy increasing 
temperature locally
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Exercise

Choose your own country or another country as an example

1. Describe briefly how climate change is addressed in the sptial planning 

in the chosen country:

• Responsibilities – national, regional, and local

• The legal framework

• Supporting tools available   

2. Reflect on the challenges regarding the use of nature-based solutions 

for combined adaptation and mitigation efforts
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THANK YOU FOR YOUR ATTENTION
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Contact:

Professor Henning Sten Hansen: hsh@plan.aau.dk &
Associate professor Lise Schrøder: lisesch@plan.aau.dk
Aalborg University Copenhagen
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