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1 ABSTRACT

The city of Berlin aims at intensifying the congiaiion of environmental aspects of urban develogsah
an early stage of the legal planning processegeldre a strategic planning and decision suppsttument
is being developed. Environmental impacts of plagralternatives and scenarios concerning the wiible
as well as for future use concepts at large saalenusubspaces shall be indicated.

The integration of a strategic planning instrumerid decision-making processes makes a standardized
continuable data processing, based on assessmeread necessary. Different geospatial planning and
environmental data, which have been administera@ratly in different departments of the Berlin Senat
need to be interdepartmentally collected and pssmesThe implementation and sustainable functignafi

an interdisciplinary tool involves specific demamndgarding the availability, quality, and actualdf the
processing data.

A great challenge is the appraisal of less preblietanvironmental effects caused by the imprediseacter
of information at strategic planning levels. An eggeh for the assessment of environmental effdderge
scale planning alternatives and scenarios willlesgnted and discussed.

2 INTRODUCTION

Starting point for the development of a strategigimnmental scenario tool was the implementatibthe
European Commission’s Directive on Strategic Emvinental Assessment (SEA Directive) (EC 2001). This
European ‘law’ requires an environmental assesswietite effects of formal plans and programmes Wwhic
set a framework for subsequent planning levels. (fdormal) planning concepts this instrument ig no
implemented systematically, until now.

In Germany, the Strategic Environmental Assessmegtilations have been transposed in the German
federal building code (2004) and the Environmehtgdact Law (2005). The SEA shall ensure that thelyi
significant environmental impacts of plans and paogs are taken into account. Contrary to the ptojec
based Environmental Impact Assessment (EIA) that&iic Environmental Assessment proactively informs
decision-making by providing for suggestions on wddternatives to consider. It should help to iifgritest
practicable options or alternatives for minimizinggative environmental impacts within the decision
process in accordance with sustainability prinGp{EISCHER 2007; DALAY-CLAYTON & SADLER
2005; THERIVEL 2004).

In Berlin, Strategic Environmental Assessments @guired for the city-wide Land Use Plan (Scale
1:50.000) as well as for the Landscape Programmal¢<.:50.000) and other technical plans and progra
To provide a tool for a more operationalized enwinental reporting on this superordinate level amd t
simplify the complexity of environmental statemefuisplanning in Berlin a strategic planning anaid®n
support instrument is being developed. Its mairectbje is to intensify the consideration of envir@ntal
aspects in urban planning processes at an eadg stat only for formal but also for informal plaaad
decisions (FERRETTI et al. 2009).

The tool follows and facilitates the obligatorysef the preparation of an Environmental Report:
1. describing the relevant legal reglementations
2. taking stock of the current state of the envinent
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3. Prediction of the likely significant environmaheffects

4. Assessing Alternatives.

2.1 Preliminary work — Methodical Framework for the SEA

The Technical University of Berlin, Department afiviionmental Planning and Policy (Prof. Képpel) and
Department of Geoinformation Processing for Lanpscand Environmental Planning (Prof. Kleinschmit)
developed a methodical framework for the environmerevaluation of the preparatory land use and
landscape planning process in the Strategic Enwviesrtal Assessment on behalf of the Senate Departmen
for Urban Development (KOPPEL et al. 2009).

A survey analysis has to be conducted for followasgets: population, human health, animal and glant
biological diversity, soil, water, air, climate,nidscape, culture, interrelationships (see § 2 (d) 1M
German Environmental Impact Law). The StrategiciEenwnental Assessment does not develop any new
environmental goals, but rather compiles existingirenmental goals to determine relevant indicafors
the survey analysis. A five-stage master scalecatiufig the weighing resistence in the planning @ssovas
developed, which allows different situations toldseught into a comparable formal frame (see Fig.ltl)
signifies either the quality potential or the rigstential for a specific asset. This scale wassfeaned to 17
different environmental aspects. The Restrictiogaaindicates areas with legally binding criteriaickih
cause an unacceptable risk (e. g. exceeding o$@ectve threshold for noise pollution) or damaged.
land use in a water conservation zone 1). The Rnacaution areas indicate the quality potentiarefs or
the degree of an existing damage; precaution ardistinguishes areas with a very high technical or
scientific relevance (quality potential) or witlethighest need of preventing risks or hazards fridkntial)

in Berlin (see Fig. 1).
A:astzszr?izgt Relevance for the
9 decision making
No decision making
leeway
strict reglementation

1. Technical or
scientific relevance
(quality potential)

Precaution area Il

2. Prevention of

risks or hazards

(risk potential)

Precaution area Ill

Precaution area IV

Fig. 1: Methodical framework for environmental exation (HERBERG et al. 2007, 79)

Many different existing assessments and data wiadeen into account and got involved according ® th
five assessment stages of the methodical frame(vgtkHERBERG et al.2007; KOPPEL 2007).

An important requirement was the availability amdessabilty of environmental geodata. Necessarnjaspa
data and scientific assessments were especialinalot from the Berlin Digital Envionmental Atlashieh
represents an information system with basic urlrmhemvironmental data. It provides information touat

80 topics represented in approximately 400 maphludiy technical data (Senate Department for Urban
Development 2010, online; WELSCH 2009).

2.2 Strategic Planning and Decision Support Instrumen{SUPPORT)

Intensified foresighted operating on superordinsttategic planning levels shall increase envirortalen
focus in Berlin's city area. The project SUPPORTc@tributing to this aim by setting up an exemplar
multiscale and —temporal concept (information sygtevithin the project ‘Strategic Planning and Demis

Support Instrument’ funded by the Deutsche Bundassyy Umwelt (DBU). The project is a cooperation
between the Department Environmental Planning aaolicyP and the Department of Geoinformation

REAL CORP 2010:
CITIES FOR EVERYONE. Liveable, Healthy, Prosperous

Joe4




Antje Képpen, Michael Férster, Birgit Kleinschmighlnn Kdppel, Johanna Ferretti

Processing for Landscape and Environmental Planainthe Berlin University of Technology and the
Senate Department for Urban Development Berlimilltamplify the way impact assessments on strategi
and informal level are carried out by automatispdraisal. Moreover, the project aims at systemifica
integrating environmental considerations in theaarplanning through a top-down approach. Theretbee,
purpose is to create an interoperabilty in therogEneous geospatial planning and environmental uised
for this instrument.

Environmental impacts of planning alternatives acenarios concerning the whole city as well asréutise
concepts for large scale urban subspaces shafidieated. Strategic actions, like the updatinghef land
use plan for a metropolitan area like Berlin, bgitinature have wider ranging and less predictabteomes
than individual developments, for instance a lggdalinding master plan for a small spatial expansion
Therefore the assessment of the possible effectgratigic initiatives will be characterized byighlevel

of uncertainty. Methodological constraints for #esessment of environmental impacts of strategiespbr
decisions are a wide geographical scale, extenaedhorizons and oftentimes a broad range of ateres.
Therefore methods and techniques should aim at ligjing the frequently complex issues under
consideration at strategic decision-making levés. the level of plans and programms argumentative
assessment predominates (FISCHER 2007). In SUPRO®&aspired to develop a spatial explicit method.

An important key aspect known for the formal StgateEnvironmental Assessment is tiering. Tieringas
avoid duplication of issues in assessments of igsliplans, programs and projects. Therefore, andesue
has been assessed at a higher level it is notreefjto be considered at a lower level, other themaps to
provide essential detail not provided in the passessment (JONES et al. 2005; JILBERTO in CARATTI
2004; FISCHER 2007; THERIVEL 2004; GONZALES DEL CA® 2008).

Below an introduction to the interoperability ofasial data as key requirement for the developmérg o
spatial explicit planning instrument is describadchapter 2.2.1. and choosen scenario case stoidibe
SUPPORT-project are presented in chapter 2.2.2.

2.2.1 Interoperability

The implementation and sustainable functionality aof interdisciplinary tool requires a standardized,
continuable data processing assessment of areas. iiVolves specific requirements regarding the
availability, quality and actuality of the procesgidata. Different geospatial planning and envirental
data, which have been administerd separatly irdifft departments of the Berlin Senate, are redjtirde
interdepartmentally collected and processed. TtyeofiBerlin offers a very good database for thisgmse.
Most data are provided by the environmental infdromsytem Berlin Digital Envionmental Atlas busal
planning data (e. g. Landscape Programme) and athientific data (e. g. species mapping) should be
integrated (see HERBERG et al. 2007).

Therefore structural, semantic, and geometric bgtaeities in the data sets are an obstacle fovitheeand
integrative utilization of spatial information (SE¢ELER et al. 2007; VANDERHAEGEN & MURO 2004).

In general for establishing more homogeneous datatares the INSPIRE (INfrastructure for Spatial
InfoRmation) - Directive 2007/2/EG aspires to eb&iban infrastructure for spatial information ihet
european community for the purposes of communitgrenmental policies and policies or activities @i
may have an impact on the environment (see Artirécive 2007/2/EG). It aims to allow users to itiign
and access spatial or geographical information feomide range of sources in an interoperable wafo
variety of uses (VANDERHAEGEN & MURO 2004). This wahtageously affects the integration of
environmental data for the development of suchratefic planning instrument, but has not yet been
implemented in Berlin. The process of homogeniratb environmental data initiated by the INSPIRE-
Directive will last at least until 2019 in Germa@yDI-DE 2010, online). Not till then all relevanaiz will

be provided homogeneously in Berlin. In additioffedtent departments of the Berlin Senate are resiplan
for the accomplishment of environmental tasks dredassociated data in Berlin, what is exacerbatirgy
process.

Therefore first approaches to overcome the hetertges above mentioned are analyzed within thesptoj
This includes for example a method for the necgssggregation of incompatible spatial data witHedént
spatial granularities or a first approach for terecoming of semantic heterogenities for two déferland
use data (KOPPEN et al. 2008; FORSTER et al. 2009).
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2.2.2 Scenario-Case studies

To test the practical relevance of the tool scerease studies of current urban development presassre
chosen. They had to be of relevance for the emtetropolitan area and at the same time suitable to
demonstrate the field of application of the todheTscenariocase studies were determined in codperat
with the concerned units in the Senate Departn@mnty/fban Development. It was decided for two kinfls
scenarios: environmentally and constructional causgacts in the urban surroundings. The first cisdy
defines climate change as the impacting factor.idgjathis background a scenario integrating future
demographic developments accompanied by changet uaas and respective alteration in bioclimatic
conditions is described and assessed as well atingate optimized’ biotope network. Another strand
analyzes climate relevant spaces within the bugldinventory in combination with green house gas
emissions to show areas with prior need for clinpateection and adaption measures.

The second scenario is an appraisal of the furtleselopment of the airport hub Berlin-Brandenburg
International and the parallel process of puttingaf operation of Berlin’'s two inner city airportsor these
unique conversion processes the changed air aisd poilution as a consequence of modified trafbiové
especially along the main routes leading to or ftbeairport surroundings are considered. Two agres
will be tested: The first one working with the matandard overlay method. The second scenario is mo
complex and will build on a tool for traffic modedj, whose results will be used to show potentigdaats
on the environmental assessets. In the followintj@ethe case study “airports Berlin” will be dissed.

3 CASE STUDY “AIRPORTS BERLIN”

In cooperation with the Senate Department for Ulbamelopment it was determined to develop an “atrpo
scenario”, taking up and combining the assessnietiteoconversion of Berlin’s two inner city airpsrand
the expansion of the international airport in thetnopolitan region Berlin-Brandenburg. The clostayvn
of the inner city airports Tempelhof (380 ha) (2D@8d Tegel (460 ha) (2011) were preconditionsttier
expansion of the airport Berlin-Brandenburg Int¢ioreal (BBI) (existing airport Schénefeld).

The further development of the airport Berlin-Branurg International entails enormous opportuniies
the designation of residential land and commeroiaindustrial land in the surrounding area. Therfer
airport Schonefeld will be expanded to a 1.470dngd area. The surrounding area offers more th@rh0
legally binded land for commercial or industriaeusnd 450 hectares land for residential use. Beyiosigl
further 1.330 ha of potential commercial and 78@haotential residential land are identified (3R /
SENSTADT 2007).

The expansion of the airport Berlin-Brandenburginational and associated infrastructure not oalyses
environmental impacts directly in the project arkalso coincides with large-scale changes of lases,
work places, and traffic flows impacting on the ambenvironment of the whole city. The formal
environmental impact assessment (EIA) (completed004) focused on analyzing the environmental
impacts directly in the airport region. A superoidte analysis of city-wide impacts for example tigio
changed traffic flows was not legally required. T3IdPPORT project aims at conducting an assessment o
those city-wide impacts using the example of chdnage and noise pollution due to a change in taffi
volumes. A first approach will be presented in ¢eaf.1 and further developments will be shownhapter

3.2.

3.1 First Approach for the Appraisal of Air Pollution

3.1.1 Method

Aim of the approach presented below is to asses<hianged air pollution due to an increase initraff
volumes especially along the main routes leadingrttsom the BBI surroundings and a decrease ifficra
flows around the closed inner two city airportsr flee support of strategic decisions it is importsn
simplify applied methods and techniques to avo&hsag accuracy and to handle a high level of uagast

in an adequate manner (see FISCHER 2007). Thisaplpris based on the existing air pollution asseasm

of the developed SEA assessment framework for Bgseée chapter 2.1). The assessment classifies the
pollution of nitrogene dioxide (NO2) and partic@lahatter (PM10), the two most problematic traffauised
pollutants in Berlin (Senate Department for Urbaewv&opment 2008a, online, 4). Criterion is the degpf
exhaustion of existing tresholds for both pollusarfor instance formulated in the 22. Federal Insiois
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Control Ordinance (22nd BImSchV) (KOPPEL et al. 2082ff.). These values are not legally binding for
land use planning and can be considered as tethimieaholds, which is an important measure foctical
planning purposes and restrictions. The mean eomiskmit value for one year for both pollutants is
40pg/m3. This value is taken into account for tassification in the assessment matrix (see Fig. 2)

Main database is the map Traffic-Related Air Palut- NO2 and PM10 of the digital environmentabatl
from 2008 (Senate Department for Urban Developra®asb).

Fig. 3 illustrates the assessment of the NO2 andiPpbllution along the main streets according togbale
in Fig. 2.

Assessment Classification criteria

categories (not all criteria have to apply)

Restriction area Not existent
(no legally binding treshholds for land use plannig)

Precaution area Ill reaching 60 — 75 % of technical tresholds for N©
and PM10 pollution
Precaution area IV reaching 25 — 60 % of technical tresholds for N®
and PM10 pollution

Fig. 2: Assessment Matrix for NO2 and PM10 pollotalong the main streets of Berlin

Precaution area |

Precaution area Il

Precaution area Ill

Precaution area IV
Fig. 3: Assessment map — air pollution

Based on that it is assumed that within a corr{dothis example 500 m) along the main routes legqudo or
from the BBI the traffic caused air pollution witbnsiderably increase. Another assumption is, that
increase of traffic flow will extenuate with incigtag distance to the airport BBI. Three differempact
areas are determined. In a 5.000 m distance taitphert BBI a high, in 10.000 m a moderate and5r0DQ0

m a low increase of traffic flow is assumend. Byeay with the assessment categories of the cuaient
pollution the increasing contamination degree watemnined with an ordinal assessment scale. Fig. 4
illustrates the matrix for the comparison of assdiraffic flow increase (vertical) and current pwllution
(horizontal) and the appraised contamination degree
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In contrast to the increase of traffic volumes ab8BI airport a decrease of traffic flow is assdmégthin
the same distances around the two closing downr inite airports Tempelhof und Tegel. In 5.000 m
distance to the airports Temeplhof and Tegel a,high0.000 m a moderate and in 15.000 m a lowedese
of traffic volume is assumend.The matrix in Figllgstrates the assumed traffic volume decreasdi¢ed)
and current air pollution (horizontal) and the aiped releases. Fig. 6 shows the results of thi$ fi
appraisal.

Assessment Precaution | Precaution | Precaution | Precaution Assessment Precaution | Precaution |Precaution | Precaution

air pollution area | areall area lll area IV air pollution area | areall area lll area IV
traffic volume traffic volume
change change
5.000 m moderate | low 5r.](_)0h0 m high release high release! low release
(high increase) pressure  pressure (high decrease)
10.000 m I 10.000 m
(moderate moderate  moderate o (moderate high release: low release
h ressure ressure ressure
increase) P P P decrease)
15'090 m [ oY oy Josg 15.000 m low release | low release | lowrelease | low release
(low increase) FUGESIE pressure pressure pressure (low decrease)
Fig. 4: Assessment Matrix — pressure air pollutiig. 5: Assessment Matrix — release air pollution
Release Air Pollution
moderate
low
Decrease Air Pollution
7//. moderate
Fig. 6: Assessment map concerning the release egréabe of air pollution
3.1.2 Results

The presented first approach tries to simplify apérationalize the appraising of changing enviramiale
pressures and releases induced by strategic utianipg decisions. The method is very rough anédas
assumptions. However, strategic actions, like thseestudy “airports Berlin”, have less predictable
outcomes than individual developments or projeat$ @eed to handle a high level of uncertainty (JGNE

5
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ET AL. 2005; JILBERTO in CARATTI 2004). More detad analyses have to be done at a lower stage of
planning, as intended with the aspect of tieriregp (shapter 2.2).

The release-pressure ratio of air pollution for tase study “airports Berlin” is illustrated in Fig. The
result shows a clear preponderance of the relesedsar pollution induced by the closing of theotimner
city airports. On a total of 17.000 ha of Berlinedease is supposed. This is about 20 % of theacdg. On
the contrary a raised pressure is supposed oralacfoabout 400 ha. It is obvious, that the clogilagvn of
both inner city airports has great influence on ¢hg itself. For instance the density of main steewith
traffic caused air pollution is in the inner cityrsiderably higher than in the peripheral areacéét by BBI
airport. Furthermore it must be considered thatpitessures of air pollution induced by the expansibthe
airport BBI are only implicated within the city biodary. The pressures of air pollution in the bardgr
districts of the federal state Brandenburg coultb®considered, because an assessment of thatcaire
pollution for NO2 and PM10 is not available yetcén be assumed that the discrepance betweene®leas
and pressures will not be as clearly as illustratdeig. 7.

12000

10000

8000

6000

4000 -

2000

0 | — |

low moderate high
O release area/ha 1698 5863 9692
@ pressure area/ha 28 362 29

Fig. 7: Release-pressure ratio of air pollutionnipacted areas

3.2 Future Developments

To avoid oversimplified assumptions about traffislume changes and to obtain more realistic basic
foundation for the impact appraisal it is aspirednivolve a traffic simulation adjusted to the cagsedy. In
cooperation with the Department of Traffic SystetaniRing and Traffic Telematics (Prof. Nagel, Berlin
University of Technology) a multi agent micro-simtibn with the softare MATSimshall be realized.
Within this simulation each person is modeled asagant with a complete temporal dynamic descriptibn
the daily mobility behaviour. The sum of all agergfiects the statistically representative demolgiegpof a
region (see BALMER et al. 2008).

For the scenario “airports Berlin” traffic volumbanges can be modelled for the whole city and ¢levant
bordering counties of the federal state of Brandemb

4 CONCLUSION

The presented project ‘Strategic Planning and DmtiSupport Instrument’ aims at developing a spatia
explicit instrument to intensify the consideratioinenvironmental aspects in urban planning proseasan
initial stage. It will proactively address decisioraking and promote sustainable development thraligh
systematical integration of environmental consiters on superordinated planning levels. Currently,
strategic environmental assessments are usualliedmm area-related formal plans or programmes.

The scenario application is expected to contriboit@ new quality of urban development processesause
an amplified basis for discussions is provided plashning processes can become more transparetitefor
public. The presented instrument does not genartescenrios but is rather dependent on newly pesck
and available data. This requires the permaneeagiation and processing of heterogeneous geospatil
of the Berlin Senate.

! See http://www.matsim.org/.
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A great challenge is the appraisal of less prebietanvironmental effects caused by the impredisgacter

of strategic planning levels. The presented appréacthe case study “airports Berlin” is an exaenfdr the
operationalization of a complex issue like chanigesir pollution for the whole city. By that chang;
environmental pressures and releases can be easilyared which is very important for the compariebn
different scenarios. This for instance contributean identification of areas of high impact ane phanning

of compensation measures. To obtain a more realstsic foundation for the impact appraisal and to
improve those functionalities it is aspired to camebthe presented approach with a traffic simutatiothe
future.
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