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SUMMARY

Urbanisation and climate change are among the camsplex challenges of our century. This

position paper outlines innovative urban concepid planning approaches to successfully
tackle impacts of climate change in cities. Thdioetis to trigger a broader discussion. At

the same time, it constitutes the starting poina aleries of contributions between 2012 and
2014 to FIG Working Group 8.1 on successful urbammng strategies to deal with climate

change.

The position paper addresses a broad range of samsktargets which emerge internationally
in urban planning facing climate change and itdlehges for citizens and decision-makers.
The authors see an enormous potential in a suctesserplay between different
stakeholders and the connection of different plagrstrategies within the broad field of
urban planning. Climate change and strategies ¢iyation and adaptation are to a high
degree intertwined with a variety of different asjseof urban planning. This is mirrored in
the character of the following urban concepts atahrmpng approaches presented in this
paper.

Consequently, the authors will highlight specifields of urban planning which hold
enormous potentials to successfully promote newarphe strategies and concepts facing
mitigation and adaptation of climate change in aorageas. These are:

» energy concepts and new governance structures,

= climate change and civic participation,

» climate-proof planning and land use planning asohfor mitigation and adaptation of
climate change,

= climate protection and transportation in cities,

= urban renewal and new means of climate protection,

» sustaining urban ecosystem services as contritaitiorclimate protection in urban
areas.

To summarise the different strategy fields, somechasions and guidelines will be elaborated
in form of a final report for the FIG World Congges Kuala Lumpur in 2014. Therein, the
authors will demonstrate that a surveyor can playgaificant role as an urban planner and
land manager, establishing, quantifying, and maraglimate change. In this way Working
Group 8.1 supports FIG Task Force on SurveyorstiaadClimate Change, but concentrating
on urban planning strategies.
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1. INTRODUCTION

“We must put cities on the front line of the striegtp adapt to climate change and reduce the fisk o
natural disaster... Many cities are already buildiimmate change risks into urban planning and city
management.”

Robert B. Zodllick, President of the World Ban&t the C40 Sao Paulo Summit on June 1,
2011.

In the past decades, the effects of urbanisatiosh @dmate change are converging in
dangerous ways that seriously threaten the woddigronment, economic and social stability
(Clos, in UN-HABITAT 2011). Considering the high rdgty and the large number of

inhabitants, especially megacities and urban aggtations in coastal zones run highest risk
in case of reduced rainfalls and droughts, extrdmaat waves, intensive rainfalls and
windstorms, and sea-level rise.

Because of the fact that climate change threatém®uantries, with developing countries the
most vulnerable, an international and multiparagproach towards climate change action is
needed.

The International Federation of Surveyors (FIG)pars national governments and other
partners (e.g. FAO, UN-HABITAT, World Bank) to imgshent climate change mitigation and
adaptation strategies by examining the engagemeditrale that surveyors can have in
contributing to climate change policies and progras. To give an example, an important
contribution of the surveying profession can be endy measuring climate change and
monitoring its impacts (e.g. with geodetic measweeintechniques, earth observation
satellites, and geographic information systems), &lso by political commitment and
institutional development (e.g. implementing lande uplanning, legal and regulatory
frameworks). As Holger Magel (2005) already hadtplased, surveyors play a manifold role
as enablers for local people, community-based aond-governmental organisations,
mediators between citizens and authorities as wasglladvisors to politicians and state
institutions.

Against this background, during the term 2011 -£2@ommission 8 and especially FIG

Working Group 8.1 Planning Strategy for Urban Depehent and Regeneration had two
objectives: to identify the impacts of climate cbanin urban areas and to develop urban
planning policy and implementation guidelines teistssustainable climate change mitigation
and adaptation.
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Mitigation Adaptation

Technological change and substitution thetitiatives and measures to reduce the
reduce resource inputs and emissions per unitvolnerability of natural and human
output. Mitigation means implementing policiesystems against actual or expected climate
to reduce GHG emissions and enhance sinks, change effects.

Table 1: Difference between Mitigation and Adamtat{Source: UN-HABITAT 2011:5).

2. URBANISATION AND CLIMATE CHANGE

The article argues that urbanisation and climasagk are closely connected with each other.

Urbanisation as the process of transition fromralrto a more urban society is increasing
rapidly and will continue during the next decadespecially in many developing countries.
According to the United Nations World UrbanizatiBrospects - The 2011 Revision, between
2011 and 2050, the world population is expecteddoease from 7.0 billion to 9.3 billion. At
the same time, the population living in urban ansagrojected to gain 2.6 billion, passing
from 3.6 billion in 2011 to 6.3 billion in 2050. kact, the world urban population is expected
to rise from 52 per cent in 2011 to 67 per cen2@®0. Related to this development, the
number of megacities, usually defined as metropolireas with a total population of 10
million or more people, is increasing worldwide.(&iure 1). And as a result, the rural
population is projected to start decreasing in &bailecade.
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Figure 1: Spatial distribution of the world's megis 2015 (Williamson et. al 2010:201, Courtesy of
Frank Friesecke).
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While in developed countries urbanisation has nyaiaken place in the second half of the
19th century, developing countries are now in thedhe of their urban growth. The highest
growth will mainly occur in the cities of Asia addrica, in areas that are now more than two-
thirds rural and by 2050 will be two third urbarewr before has urban population expanded
so fast, due to the ongoing progress in agricultoug&rition and medicine.

Undoubtedly, the convergence of the described ragdnisation with climate change can be
very dangerous. Urban areas, with their high coimagan of people, industries and
infrastructure, are likely to face the most severpacts of climate change. These impacts are
a result of the following climatic changes (UN-HABAT 2011):

»  Warmer and more frequent hot days and nights,

» Fewer cold days and nights,

» Frequency increases in heat waves,

* Increased frequency of heavy precipitation events,
* Increase in areas affected by drought,

* [ncreases in intense tropical cyclone activity, and
* Increased incidence of extreme high sea levels.

One problem is that some of these effects are nadbp predictable (e.gchanges in global
temperature, sea-level-rise), while others are(ea. frequency and magnitude of extreme
weather events, cf. example in figure 2). For urbaras, perhaps the most obvious increased
risk comes from the unpredictable weather eventh sas heavy rainstorms, cyclones or
hurricanes. Coastal regions will be doubly at rifle biggest danger is that climate change is
causing sea levels to rise increasingly rapidly5(2010:10). For any city, the scale of the risk
from these extreme weather events is also muchenfled by the quality of housing and
physical and social infrastructure in that city dahd level of preparedness among the city’s
population and key emergency services (Sattertbvedital. 2007:17). For that reason, urban
areas in developing countries, where the poorasinawst marginalised residents live, will be
especially threatened with climate impacts.

As described below, the two major global challengadanisation and climate change,

require a new emphasis on the planning of urbatesetnts and a new partnership between
the different actors — national and local authesitienterprises, civil society organisations,
households and individuals. It is obvious that ¢hallenges associated with the process of
urbanisation will complicate responses to climdtange. On the other side, urbanisation will

also offer opportunities to develop climate changggation and adaptation measures. As a
recent Organisation for Economic Co-operation areldlopment (OECD) paper states:

‘Cities are part of the climate change problem, taty are also a key part of the solution’

(Kamal-Chaoui and Robert 2009:3).
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Force, http://en.wikipedia.org/wiki/2011 Christcblr earthquake (last access: 2011-04-09).

3. THE NEED OF THE SURVEYING PROFESSION IN DEALING WIT H
CLIMATE CHANGE — URBAN PLANNING STRATEGIES

3.1 Contribution of the Surveying Profession

The surveyor can play a significant role, estalbighquantifying, and managing climate
change.

With his specialised skills he can substantiallyntabute to helping mitigate and adapt

climate change and to reduce climate-related fi&quirements are not only engineering
know-how but also the surveyors’ variety of skibed knowledge in urban and rural

planning; land management and development; buildimdjland law; real estate and business
administration as well as social competence. Amatingr things, the surveyor as an urban
planner and land manager:

* engineers tools to monitor climate change proce@sgs via geographic information
systems, satellite-based systems),

» develops effective land use concepts that are sapedor a sustainable urban
development,

» coordinates and directs the complex proceduresnaf tonsolidation, land registration
and land reallocation,

» creates sustainable infrastructural, economic @oetbgical conditions for developing
urban areas and solving land use conflicts,
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» coordinates public-private agreements in ordersi® land in an economic, ecological
and social way, and

» undertakes damage assessment of the destroyedrmedauildings and public
facilities in the aftermath of a climate-relatedaster.

However, it is not the surveyor alone, who conti@suto the adaptation and mitigation of
climate change with special regard to urban plapnand land management. Land
management and land use planning are interdisaiglitasks that shift the responsibility for
the described strategies and measures on to varaougational groups.

The following sections describe a wide range ofaarkclimate change mitigation and
adaptation strategies. These are not alternatra¢egies, but complementary ones that need
to be pursued together:

1. mitigation — to reduce greenhouse gas emissions (chapter 3.2)

2. adaptation — to adapt to the climate change we cannot awbidpter 3.3),

3. governance — to examine the role national governments, noregunental
organisations etc. can play to promote mitigatigraod adaptation to climate change
(chapter 3.4).

3.2 Urban Climate Change Mitigation Strategies

Mitigation strategies are a highly diverse fieldlalover a broad range of “sectors responsible
for greenhouse gas (GHG) emissions” (Barker et2807:27). Following the fourth
assessment report of the Intergovernmental Pan€@liofate Change (Barker et al. 2007),
these are (a.0.):

* Energy supply
» Transport and its infrastructure
» Residential and commercial buildings

* Industry
= Agriculture
= Forestry

= Waste management

Moreover, climate change mitigation strategiesase divided into short and medium term
covering the next 20 years and long term mitigatvategies for the time after 2030 (IPCC,
2007: Summary for Policymakers, p.2).

Within this paper, the authors will put a condengmxis on mitigation strategies in the two
selected fields) Energy andi) Settlement development. Undoubtedly, urban planplags a
crucial role in realising climate change mitigatiemd adaptation strategies. It transfers targets
related to new energy-efficient structures and esyst as well as sustainable settlement
structures into the spatial dimension. Accordingtte German Institute of Urban Affalrs
(2011:33f.), the following four fields can be higjtited:

! Deutsches Institut fiir Urbanistik (DIFU)
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Figure 3: Climate change mitigation tasks in urpkmning (according to German Institute of Urban
Affairs 2011:33f.).

These four mitigation tasks are frequently entitlézhergy-efficient urban planning”
(Sustainability Center Bremen 2009: 8) or climatestge relevant tasks (German Institute of
Urban Affairs 2011: 33) and cover far more thanyotile sector energy. Therefore, the
following paragraphs also exemplarily considerleetent structures, settlement expansion as
well as new energy-systems. They comprise the mgstrtant fields of urban planning and
climate change mitigation and will be shortly expé.

Extent and allocation of settlement development: The spatial dispersion of settlements has
been under discussion ever since (a.0. Couch &dkare2006; Siedentop 2005). But facing
issues such as climate change, the dimension @etinsprawl and tendencies towards more
congestion and spatial bundling of settlementsgyaéw importance. The goals are a compact
and energy-efficient settlement structure in hanith weduced demands for traffic and
transportation (German Institute of Urban Affai12: 33) as well as mixed use settlement
structures (www.mbv.nrw.de). The German sustaiitgtstrategy aiming at a reduced land
consumption from currently approx. 100 ha per dawards 30 ha per day in 2020
(www.umweltbundesamt.de/rup/flaechen/index.htm) etbgr with a fostered infill
development are examples for those aspirationsitBates without question that those more
or less abstract goals need to be flanked withtiaahdil mitigation measures in the housing,
energy and transportation sector. Taking a longautidal debate on urban densification and
infill development into account, which also higltlitg negative effects on local climate
conditions (a.o. Siedentop 2005 referring to BrghE902; Tyrvainen et al. 2007), we see that
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the arena of climate change mitigation is largemtlexpected. Complex, concerted actions
and strategies are need despite of single measures.

New housing areas. New housing areas offer a broad range of measimesclimate
mitigation. In terms of construction, the distame#ween and orientation of building towards
each other offers possibilities for compact setédetrdevelopment, reduced land consumption
and enhances the use of renewerable energiesrarahenergy (German Institute of Urban
Affairs 2011, Sustainability Centre Bremen, 2009).

Beside the possibility of new energy forms in neadystructed areas also the physical aspect
of building construction can play an essential réecording to the Sustainability Centre
Bremen (2009), optimisation procedures for the ipassise of solar energy offer new
possibilities for the heating of newly constructadildings. Insolation on southern oriented
buildings and therefore heating of a building”dates such as roofs, windows and walls and
the selection of suitable materials can have aantis$ positive contribution on the heating
requirements (ibid.), cf. figures 4 and 5.

According to Levine et al. (2007) there are mamghtecal options for an effective use of
solar energy and “[...] can involve extensive sacifig glazing, various wall- or roof-
mounted solar air collectors, double-facade wahstauction, airflow windows, thermally
massive walls behind glazing and preheating orcpmding of ventilation air through buried
pipes.” (Levine et al. 2007: 396).

Renovation of energy systems. The consideration of existing housing stocks plagy essential
role for a climate proof urban planning facing irogsaof climate change and the demand for
its mitigation. According to the German Institute Wdrban Affairs (2011:61) the following
measurements need to be taken into account ondhedual building level:

» |solation of walls, roofs, ceilings,

= Renovation of windows,

» Construction of ventilation systems, and
= Replacement of old heating systems.

Beside technical replacement of heating systengsfdlowing innovative heating systems

should be taken into consideration with the renowatof energy systems in existing

settlement structures: local heating networks, doeth heating and power stations, use of
solar cells for heat supply or use of geothermahtsd (German Institute of Urban Affairs

2011:61).

Planning of renewable energy-systems: In direct addition to the above standing paralyrap
urban planners are demanded to provide the respgafanning and legal conditions for the
supply and effective use of new energy systemss Thmprises the provision of areas for
renewable energies and the solution of use cosfli@erman Institute of Urban Affairs

2011:34).
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Figures 4 and 5: Energy efficient buildings in éxig settlement structures in Germany (Source: die
STEG Stadtentwicklung GmbH).

3.3 Urban Climate Change Adaptation Strategies

According to the definition of the Internationalrfghon Climate Change (IPCC), adaptation
to (human-induced, or ‘anthropogenic’) climate daais understood to include all actions to
reduce the vulnerability of a system (e.g. a cifgppulation group (e.g. a vulnerable
population in a city) or an individual or househdtd the adverse impacts of anticipated
climate change (Parry et al 2007, see also thenitiefi in table 1). Adaptation can avoid
negative impacts of climate change considerably geuaerally, it cannot remove all adverse
effects. Especially most of the urban areas in lkdguag countries need not only a climate
change adaptation programme, but a developmentrgroge — meeting already existing
deficits in physical infrastructure, such as tramigion, energy and communications
infrastructure, and social infrastructure, suchealth, governmental and educational services
(UN-HABITAT 2011:129). Urban areas cannot makeasfructure climate-proof that is not
there.

As described in more detail later, possible adaptaheasures are:

» Managing urban growth in climate sensitive areasuth zoning and regulation,

» Revising, renewing and enforcing building codesate account of changing climatic
conditions,

» Developing and implementing climate change-proofrastructure and design
standards,

» Making constructions more resistant against clinmaggacts (e.g. hurricanes),

» Building infrastructure to protect communities (ecgnstruction or improvement of

levees and dykes against increased flooding),

Relocating buildings (e.g. to higher ground in cak#ooding, cf. figure 6), and

= Developing climate change adaptation maps at ttienad, regional and local level.

However, there are great limits what adaptation aaneve. Adaptation is made difficult by
the fact that modifications to urban infrastructared the built environment are expensive,
technically unfeasible and/or occur incrementalserolong periods of time. For instance,
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transportation and flood control infrastructure dam built to withstand a wide range of

extreme weather events, but such infrastructurergdiy lasts decades, heightening the need
to incorporate extreme climate scenarios into edriafrastructure design and planning

(Kamal-Chaoui and Robert 2009:52). Another fadhest especially in developing countries

local governments are often too weak or ineffectivereduce climate change risks and
impacts at the urban level.

T,

M
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-

Figure 6: Floodplain building relocation in lllimiUSA (Source:
http://www.lakecountyil.gov/Stormwater/Lake Countyw#tesheds/BMPs/Publishinglmages/building_r
elocation.jpg).

Example of community-based action to build resilience to extreme weather-related events
(here: flooding and sea-level-rise)

Concerning the strategies and measures for flootegiion and flood management, there
exist a lot of approved adaptation interventionsleweide. Long-term sustainable spatial and
urban planning to prevent flooding or to reduceeitfects based on the selected strategies
listed in table 2.

As shown in the table flood risk can only effeclivbe reduced if, in addition to technical

measures, spatial and urban planning regulatesus@dn flood-prone areas. Sustainable
urban planning based on promoting building develepnoutside of the flood-prone area as
often as possible, avoiding or stopping buildingzedlepment in flood plains (land-use

control) and developing appropriate building codeszoning ordinances to reduce flood
damage. The best way to reduce the damages igvergrdevelopment on flood-prone lands
with appropriate instruments of urban planning.eaiate use of flood-prone land should be
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considered where possible. It is better to havdahd zoned and used for purposes such as
parks, nature areas or ecological reserves thary tand ensure that future development is
flood proofed.

Adaptation strategies in case of flood events

» |Installing early public warning systems
» Better information of the public, improvement ofiqlic awareness
» Developing and updating flood (risk) maps (see gxarm figure 2)

» Land use planning to avoid locating structuresskyrareas (e.g. declaration of flopd
areas, change zoning to prevent development inlftazard areas)

» Preserving of ecological buffers (e.g. wetlands)
» Updating building codes to require more flood-r&sis structures in floodplains
» Elevation of buildings in urban areas at risk

= Technical flood protection measures (e.g. constraar improvement of dikes, flood
protection walls, retention ponds, river dams, dges for low-lying developments)

» River restoration
* Increasing capacity of storm water collection syste

Table 2: Adaptation strategies for flood protectmeasures.

Precautionary and sustainable urban planning effomtust concentrate on attaining an
equilibrium between economic urban developmentbdnisation on the one hand and the
needs to allocate more space to water for watentien on the other hand.

DANGER LEVEL

Mortal Danger

High Danger

Danger

) Fv!oo<ding H‘eig”ht )

Figure 7: Flood hazard map for the river Main (H#&&rmany) — excerpt form
Source: Regional Council Darmstadt (http://www.grrdstadt.hessen.de/).
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3.4 Climate Change Governance

According to the World Bank (1991) governance candbfined as the exercise of political
authority and the use of institutional resourcesnemage society's problems and affairs. In
case of the challenges of climate change and theoted impacts, this understanding must be
modified with view on the demands of effective adépn and mitigation governance.
Generally all governance systems must be takenaintount and can occur in the following
three different strategy types:

1. public private Partnership (PPP) or with the cadlation of community organisations;

2. market mechanisms whereby market principles of aiitipn serve to allocate
resources while operating under government regurati

3. top-down methods that primarily involve governmeamsl the state administration.

In the last years mainly city leaders have beguimd¢orporate climate change mitigation and
adaptation priorities into city development agenddsey were mostly driven by the social,

environmental and economic potential benefits. Boshccessful on a long term, climate
change needs to be supported by the whole civiegoand the citizens on the one hand and
by the commercial sector on the other hand. Pudiention and awareness have to be
increased. Therefore awareness raising and comationicare important measures of climate
change governance.

In practice networks have been very efficient immelte policy governance as many
stakeholders from the private, public and commeérsector can be involved. Network

governance offers the opportunity for cities totéreenable action from individuals and the
private sector in climate policy design. The figuBe(see page 13) shows the possible
networks of governance.

Vulnerability to climate change has been affecte@dmplex social and economic processes.
Therefore climate change governance should consisese effects and comprise different
sectoral policies as well as different levels (hontal and vertical integration). Climate
priorities need to be integrated in each stagé@itrban policy-making process, especially in
the spatial planning process (OECD 2010:180).

Climate change impacts in many cases spill over bidrders and need inter-municipal
network. The administrative structure of urban elienpolicy governance does not fit the
cities’ actual boundaries. Carbon-relevant fundjomconomic interchanges, flows of
materials and energy, and transportation betweennwcial zones and residential areas
normally overlap across multiple municipalities.tiherk between municipalities is necessary
but often hindered by an absence of regulatory éwanks to guide inter-municipal

initiatives. Successful climate policy needs cohmation among municipalities, an inter-
municipal collaborative framework or technical astructure that transcends city borders.
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Figure 8: Network governance and stakeholder ppatiion on climate change.

Regional approaches to climate change mitigatiehaalaptation are necessary to broaden the
impact of local climate change governance, otherwileey operate in isolation. Another
advantage of the regional level is the greater rtieah and financial capacity and
environmental know-how than within individual c#ieor towns. Inter municipal network
enable larger-scale responses and can link lodigigm

Although increased research may reduce some risksate policy will always have to be
formulated in a context predominated by uncertaiatyd ignorance. Climate change
governance should be reflexive and able to leaomfrpast experiences (Juhola, S.;
Westerhoff, L. 2011:241).

Urban climate change measures are often developstle of an integrated urban planning
framework. Short-term responses and outcomes ateedj that hamper long-term systematic
approaches. In many cases key challenges suclhas sprawl were not addressed.

As great barriers to successful climate governamcéhe local level the lack of appropriate
institutions or necessary authority, insufficiepertise, and a lack of funding or central
support by regional government can be identifiegst&natical evaluations of urban climate
policy have to be conducted to measure their pesgre@ huge challenge remaining for many
cities.
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4. CALL FOR CASE STUDIES CONCERNING URBAN PLANNING STR ATEGIES
FOR CLIMATE CHANGE

This position paper can be seen as the starting pbia series of contributions between 2012
and 2014 of FIG Working Group 8.1 on successfuigaiton and adaptation strategies to deal
with climate change based on urban planning. Ugdanning and land management can play
an important role to enhance the resilience of mrdn@as, especially as it is the urban poor
who are most vulnerable to climate impacts (UN-HABT 2010:44, Williamson et al.
2010).

For this period, FIG and especially Commission dtes critical research papers and best
practice projects that investigate and enlightem tblationship between urbanisation and
climate change by addressing the question of hda&ruplanning and land management can
respond to the challenge of these two global phemams. Among others, possible topics can
include:

energy concepts and new governance structures,

climate change and civic participation concepts,

climate-proof land use planning,

climate protection and transportation in cities,

urban renewal and new means of climate protection,

sustaining urban ecosystem services as contrilmitiorclimate protection in urban
areas.

The collected concepts, methods and concrete exanigi effective climate change policies
will be elaborated in form of a final report forett-IG World Congress in Kuala Lumpur in
2014.

5. CONCLUSION AND FUTURE DIRECTIONS

As described in the paper, urban planning as aftwaiitigation and adaptation of climate
change is becoming more and more important. Exgessime that especially the rise in
global temperature and sea levels will intensifynate change-related risks, such as floods,
droughts, landslides, and extreme weather events.

In order to be prepared for these disasters infuhee, interdisciplinary and precautionary
measures with regard to land management are neéagqghrticular urban planning with
respect to the development of urban settlementg afa important role in disaster risk
management.

The variety of urban planning systems worldwidewasl as the multitude of natural and
socio-economic aspects of climate change respdradiffer from place to place make the
formulation of general guidelines almost impossible

In connection with climate change mitigation andaadtion long-term sustainable urban
planning is needed, which mainly based on the Wlig measures:
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» |dentification of climate-proof areas as well aealative sites that are more suitable
for urban development,

» Controlling the type of land use and developmentuiban areas by land use
regulations and building codes,

» Retrofitting and building of settlements adaptedlimate change disaster conditions
(e.g. elevation of buildings),

» Relocation of urban population vulnerable to clienelhange risks,

» Renovation of urban energy and transportation syste

= Engineering measures and construction of climabefprinfrastructure (e.qg.
construction and improvement of levees and dykes).

Because of the complexity of the effects of climeatange and urbanisation, there is a strong
need to cooperate between different administrdevels (international, national, regional,
local) as well as various types of organisatior/égnmental, public, municipal, private) and
disciplines (land management, water managementsimgu energy supply, industry,
transport). Against this background, FIG focusestlo® surveyor’'s response to climate
change, helping to build climate-proof infrastruetuincreasing political relations both at
national and international level, and facilitatirconomic, social and environmental
sustainability.
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