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ABSTRACT: This paper aims to examine the various approachegban planning handling environmental
principles and it focuses on introduced design riegles. Sustainability refers in this sense prilpao
smart and bioclimatic design aspects in terms ofasocultural, economical and technical conteBissides
an historical overview, contemporary perspectivegehbeen taken from different sections in the ufisd.

A strong shift has occurred over time in environtagnesign techniques from early practical methiods
ideological prescriptive principles, culminatingtana combination consisting of effective instrunant
parameters and criteria. A second important chamgsves the visionary focus from final design puotito
design process.
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1 INTRODUCTION

Environmental design techniques had early on st&re in urban planning. In fact, it used to guide
the building design and process substantially ityesmcieties and continued to influence until tlse of the
industrial era and the modern movement. Whereagqu® historical time epochs had always managed to
handle the cultural dimension in line with natupakics, this was not the case since ca. 1850 wisdly,f
machinery was introduced, and secondly, ecleciie dashions took the main stage, leaving hardly an
attention for other values. Cultural consideratigterted to surpass natural logics in a radical way its
results are still visible at present, evidencedHhgypresent building stock and its organizatiomal political
systems. Although environmental concerns have Igléad an incredible boost within the urban doméin,
is primarily expressed in technological matters final touches instead of innovative design appineac

This paper specifically focuses on design techriqueed during the design process that are essential
to its results, rather than emphasizing technipat#ications, which is often the case within reflens on
the environmental field. It generates the oppotjuaf a relatively neutral display of design approas and
gives the possibility to compare. Within the brqaaspective of architectural and urban design hisio
general, three basic design techniques are tostigliished: zoning, modeling and montagéoning can
be defined as the reciprocal positioning of elementa three-dimensional setting, modeling as sm mr
form after a pattern (Webster's Dictionary, 20028nd montage as an artistic composition made by
combining heterogeneous elements (Webster's Diatipr2002). The purpose of this paper is to examin
whether environmental design principles have beehqgd these basic design principles in an intéggavay
or that specific design solutions have been intceduas an extra element in the design procesholilé
lead to better insights into the basic structurerofironmental designing during history.

Criteria to judge if environmental design standaaks integrative or additional to the basic design
method are based on the mentioned definitionsase ¢he environmental techniques seize respectavely
spatial, sculptural or compositional dimension emeé to the overall design they are regarded derat
integrative; in case the environmental practiceoimes measures that are fairly independent of thenm
design it is conceived as additional. To discloseraich information as possible about the projetis,
paper draws on references to the built work aneligtent, to written works.

! Fleurke, N., "Strategies in Architectural and &hmbDesign handling Complexit®n Techniques and
\Visions', in: EAAE Conference Proceedings "The Urban Projecglftp2008.
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Sustainability and environmental principles priryariefer in this study to smart and bioclimatic
design aspects in terms of social, cultural, ecacaimand technical contexts. It is interesting kamine
sustainable design techniques applied in varyiimgatblogically regions and especially geographaraas
that have a long tradition coping with extreme eien and environmental conditions. This study of
environmental design techniques is restricted tpr@gches and methods that explicitly address design
principles.

2 HISTORICAL OVERVIEW

2.1 Context

The course of environmental movements is in writitypically described with a focus on a specific
movement or area. Particularly the western devedrn respectively the US and Europe is extengivel
discussed in works. Other parts of the world arénlpanalyzed for specific countries or contineatsl
occasionally a reference is made (mostly to theib®yder to compare developments. Attempts to éxam
environmental movements at a global scale (in waskBoherty — 2002, Sinha — 1998, Carter — 200%) te
to concentrate on the political arena rather thardesign and management aspects of ideas, opgasuni
and implementations. As a result, environmental entents are mainly explained as part of the social
movement’s framework and the debate concentratés position within the political scene.

The relatively few reviews on environmental movetsethat are fairly oriented on the urban
planning, architecture and industrial design temte widely descriptive of character, setting thetlght on
the projects itself and not on the intentions. dsecit discusses the designer’s approach, it miostbjves a
rather biographical description providing inforneatiabout developments without explicit referencethe
exact designer's principles. Other reviews in tHgam and architectural field document in a detaikey
technical parameters of the projects in order tmpmare the most advanced projects and techniques and
consequently, do not mention older periods.

Within more detailed studies, although often forgnian introduction to current environmental
policies in the architectural field, a sharp distion is made between vernacular and monumental
architecture and its inherent intentions. In theyspective, environmental vernacular architectgrenat
considered as part of the early environmental dism since it culminated asresult of practical
considerations and not on basis of ideologicalgticliworldviews (Jones, 1998). Instead, accordinthese
writers, the roots of the environmental approaclyioated in the Age of Enlightenment when self-
consciousness and ideals became basic elememis strongly human-centered society. ‘It was at tinie,
in the late eighteenth century, that ideas suchaasiony with nature, care for the rights and welhly of
the individual and the efficacy of technologicaleiepment came to the fore.’

Although these views provide insights into the ambeament of social and political green movements, it
omits large parts of the development of environmledesign techniques. In effect, most environmental
discourse reviews have been remarkably human-e&shiestead of world-environment centered and focus
on the one-sided relationship how nature can semwean. | would argue it is essential to study theual
relationship between human (including its built ieomment) and the state of the world-environment as
single entity. It emphasizes not just the natulanents in human settings in this way, but fundaalbnthe
effects of the two units on each other — insteadlisferving a static situation it examines a rathygramic
situation on basis of the earlier mentioned envirental design techniques.

2.2 Early Directives

For more than 5000 years, people benefited fronr@mwmental elements of the earth in its built
settings. Local temperature, wind directions, eandterials and land structure have been majorenftas
since the beginning and a huge variety in appbeatian be found. | shall highlight a few signifitan
contributions in order to illustrate the early urslanding of the climatologically conditions of therld's
environmental system.

One of the oldest major building structures consdhe ziggurat complex; a building consisting of
temples and merely accessible for the priest. Tits¢ Ziggurat complex dates from 2900 B.C. and the
latest from 6 B.C, all built in old Mesopotamia, iainis present-day Irag and Iran.

2Jones, 1998, p.19
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Figurel Drawing of ziggurat model as in Ur, 2900 B.C. (&8mu ref. [3]).

Although the environmental aspects are basic, tmeyk the exterior in a noteworthy way: the
sideways used to be vegetated along the terracescbfplatform and were as important as the saildswn
its urban appearance next to the fact that they tkepinner rooms cool. Secondly, drainage watéshare
built within the characteristic walls in order tmaah the water from the rooms and the terraceglaeybreak
the firm wall by detailing it. Within the complexsklf, often a water construction system was pteaed
connected to long canals, usually supplied by arriPurification took place in several basins thate
mostly situated outside the ziggurat, but sometimsigle the complex. In modest addition, some zigtsu
had sundials on top of the complex, making usehef gunlight. Considering the whole complex, the
environmental design techniques have a sculptdrairage holes, vegetation) and compositional tess,
water supply system) dimension within the architeltand urban main approach and are thereforelyclea
integrated in the entity.

Land conditions and presence of water have alwayeed incredibly important parameters for the
origin of cities and its built structures. Thiseispecially the case in cities with an informal iy pattern,
responding directly to local circumstances. Mangiamt city patterns in old Mesopotamia show an
orthogonal grid as basis and, although environmeataes were of concern for its foundation, ittéaslong
before environmental conditions became an importhmctive in the further city-layout of these egi
Originally in Mesopotamia, this model was groundedreligious and supremacy motives: a south-north
street running from the royal kingdom and an easstvstreet to the temple cross each other at thieate
square and this naturally formed the centre ofcitye In Asia, a light variation to this model istioduced
from 15" century B.C. onwards: instead of two intersecstgets, it was known for nine crossing streets
with the royal palace in the south, the market @licthe north and the ancestral temple in the édisdr
further development of the grid in Greek and Roroiéies on basis of the acropolis and military fuoical
structures, cities finally also became planned @ating environmental principles in a deliberate way.

Vitruvius was the first one to write down importagrivironmental principles in a clear way. He
regarded it of high importance to plan the city-tayt of the Roman town according to the principbés
protecting people against wind, heat and cold, eveihsuring views from public places across theifsea
possible or ‘with a view to general convenience atility’ (Vitruvius, 25 B.C.). Hence, on basis bkalth
and spatial/functional premises the cities werefigared with great environmental precision and ucled
zoning guide lines, important view lines, walkirgutes along colonnades and detailed recommenddtions
the use of materials, waste management and waséensy. In this kind of approach, the environmental
urban principles are integral part of the urbanigltess they have large influences on compositi@mal
spatial zoning regulations.

A further reference forms the Chanchan complexaru950 A.D. — 1470 A.D.), which shows both
an extensive water drainage construction at thée sshan urban complex and environmental zoning
principles. The city is founded in a triangularrfoand has no enclosement to the north side in codaiock
the sun. High walls on the south-western side pi@yirotection against the winds from the coast)enthie
northern walls are lower. It consists of 10 citadalmall walled cities, and each city holds its awain
water basin and distribution construction. A widenal and purification system, built in brick and dnu
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facilitates the complex in its water needs andimnected to the Pacific Ocean nearby.

Figure2 Wind catchers in Yazd, Iran (photo taken by F. Fitel

An outstanding development in areas with a sharpézature difference between day and night has
been the wind catcher that was traditionally applie Persia and later on in many desert-oases .areas
Although it is mostly known for its architecturabej wind catchers have also been applied to large
complexes and can generate cool air and watenfoeeity parts. In general, cold wind is let innégght and
keeps the spaces cool on day time as it generatestdation stream. The wind catcher can be used i
several ways and it is even used as a refrigeratingce, often in combination with traditional wate
reservoirs. Both the environmental principles amplin the Chanchan complex and the wind catcher are
integral part of the overall design, strongly manéping its spatial, compositional and sculpturalqase of
the wind catcher) facets.

2.3 Regained Interest: Environmental Pioneers

After a sincere interest in environmental technigearly on in all parts of the world, graduallye th
reasonable advanced technigues became less comitttough basic principles were still in use, theuds
shifted slightly to establish prestigious buildingith a strong attention for style icons. Typicalilding
typologies of these times are churches, templelces, town halls and market halls without many
environmental principles incorporated. The humamcfion had clearly become the centre of the attanti
and environmental elements had become secondasdandant. Although Renaissance and Classicism in
western countries obviously revealed old utilizasicand standards of the Greek and Roman times, the
environmental practices were almost left out. Tluelest attention was mainly restricted to water suppd
sunlight manipulation.

Renewed interest in the classic period firstly fmmlion artistic ideas, and secondly, during the Age
of Enlightenment, on political, social and orgatimaal ideas. It led to a rearrangement of socatgl, in
building terms, to a large amount of new typolodieat were needed to accommodate its cultural rise:
theatres, museums, libraries, universities, padiarbuildings, stations, warehouses and stock exgesa As
environmental issues still had not been reintrodunea principal way, it was rather the newly ebtdied
social and political structures that stimulatedftte modern environmental pioneers. Stronglyueficed by
the technological revolutions and its accompanyrggdvantages, the environmental concerns werly fair
ideological of character and could be defined egumter-attack.

The first relevant writings about the environmergabject in this period were accomplished by a
few individuals as William Morris and John RuskBlowly, it led to early environmental movements of
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which the most well-known is the Arts and Craftsveiment. These visions were mostly expressed inva fe
broad 'rules' or described by some adjectives ¢batd be widely interpreted. Ruskin, one of the imos
significant critics during the 9century, supported the artistic group Pre-Rapte@iotherhood, which
later on inspired the Arts and Crafts movement.ed fgeneral ideas were developed as set of rules, as
Vitruvius had done before, and included amongstrstihe following: ‘to have genuine ideas to exprés
study Nature attentively, and to sympathize withatvis direct and serious and heartfelt in previars.
Morris argued rather to focus on ‘individualityyrgilicity and usefulnes$of the design product and was the
one who introduced the Arts and Crafts movemeniratdhe end of the f'&entury, which endured a strong
focus on the original 'natural’ craftsmanship of thesigner instead of modern industrial realization
eclectic historic styles.

. (BERRELY,
T ARERRRMRE

Figure 3  Wightwick Manor Houses in Wolverhampton, Englandspired by the Arts and Crafts
movement. (Photo taken by F. Fleurke).

Both the Pre-Raphaelite group and the Arts andt€rabvement approached the environmental
aspects from the perspective of tradition and sthic was explicitly a reaction upon the new modern
techniques and diverse historic styles of theiretiamd therefore not an independent movement of pure
interest in environmental issues.

Within the rising scientific climate, new theori@gth a certain basis in environmental interestsehav
been developed during the first half of thd'2@ntury. Kevin Lynch has extensively researchedpifesence
of history and time in the urban environment arel itifluence of the built environment on human wath
strong focus on the psychological aspects. Lynghex for a design technique based on human pevospti
and the physical forms of urban environment. Acoraydo Lynch a good place is a place that easybean
remembered because of its spatial organizatiore -‘ithageability’ is determining for its environmaht
quality. He developed on basis of a normative thdive criteria and two 'meta-criteria’ for perfoance
dimensions of a city instead of rigid standardsjcWhshould be differently prioritized in each sdgie
vitality, sense, fit, access, control and as meterta: internal efficiency and justice. It is alethat his
environmental interests focus rather on the humenegption and psychological aspects than on bgjldin
physical design techniques. Ruskin, Morris and byalt maintain a holistic view and stay unclear w@hbe
exact design techniques; the views are rather ig¢iser and ambiguous. It is consequently hard wggu
whether the maintained design techniques are altegradditional of character. As in theory thenfotated
principles should be applied to every single desitgp, the design statements could be conceiveahas
integral part of its final design. Though, the desiechniques are obviously just directed at thelitns of

®This set of rules was defined by William Michael<Retti at the founding meeting of the Pre-Raphaelit
Brotherhood in September 1848.
* Stansky, 1983, p. 67
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the human, leaving the world conditions out, anerdfore it could even be regarded as not spedifical
environmental from a building-physical perspective.

Since the 1960s Christopher Alexander worked oesagd technique with roots in natural principles
called 'A Pattern Language'. The main idea beHhiedtheory is that every building complex shouldobét
out of specific structural and classic patterng lik 'generative grammar' as is visible in natudee T
mentioned patterns are based on long-standing dearapsuccessful building traditions. Alexandefirakd
15 common features of successful structures, whieh the following: levels of scale, strong centers,
boundaries, alternating repetition, positive spagepd shape, local symmetries, deep interlock and
ambiguity, contrast, gradients, roughness, echtbesyoid, simplicity and inner calm, and non-sefarass.
The different properties are described in an exemy and Alexander prescribes a rather strict way of
designing architecture based on these principiating all scale levels to each other via detadetined
patterns. As a result, the structuring aspect heawiaracterizes the design technique in an integey.
However, although this approach has a basis inralaanvironmental principles, it does not includhe t
environmental state of the world and just focuseluwman conditions.

2.4 Movements

As part of scientific and political discourse, tagvironmental movement became a significant and
explicit sub discipline in the 1960s. During thimé, platforms and groups were formed to discuss th
architectural and urban possibilities, which con¢id on thoughts of the early pioneers. Examplethede
formations are 'Principles of Intelligent Urbanis(t960s), 'Permaculture' (1970s) and 'New Urbanism'
(1980s).

‘Principles of Intelligent Urbanism’ (PIU) has iteots in Team Ten and the ‘Congresses
International Architectura Modern’ (CIAM), which @& place during the 1960s. Christopher Benninger is
the most prominent practitioner of the movement dredprinciples focus on integration of differemban
and management issues. Ten axioms of design plésdive been formulated: environmental sustaiityabil
— balance with nature, heritage conservation —ngelavith tradition, appropriate technology, placaking —
conviviality, efficiency, human scale, opportunityatrix, regional integration, balanced movement —
integrated transport and institutional integritynstead of approaches from one single discipline
(tradition/ethics in Arts and Crafts movement, stowal perspective of Alexander and psychological
perspective of Lynch), PIU introduces an environtakintegrated view. It covers the wide range of
environmental issues from building technology tonagement ideals, social ideals, preservation tegori
and urban zoning strategies and clearly includékignway the spatial and compositional dimensiémew
interest in old environmental principles exposedriuearly civilizations and ancient periods iswhoPIU
does not involve any architectural prescriptionthaaigh it strongly focuses at a social hierarcionf the
individual scale to the public scale by introducthifferent entities: individual domain, friendshifpmain,
householder’s domain, neighborhood domain, commisnitomain and city domain. The social component
turns out to be the connecting principle within théegrated city structures and has therefore angtr
emphasis.

Initiated by Bill Mollisson and David Holmgren in ustralia during the mid 1970s, the term
permaculture referred in its origin to permanentcadture and was developed as an alternativerfdustrial
agricultural practices. Later, the term permaceltatso stood for permanent culture, since socipéacs
were regarded as a vital element of a sustainaisiern. Permaculture has a strong sustainable sggtem
focus since it evaluates the ins and outs andrhygepties of every transfer, object and process. rbbts are
based in ecological theory in which characteristingl relationships of natural systems are analyzet
applied to characteristics and potential relatigrstbetween design elements in order to coordiaate
optimal sustainable system. Synergy should be waeHlieand complex systems can emerge; the
organizational and connecting principles as spoitiedature are the central instruments in permacelt
David Holmgren has developed 12 main design priesifor permaculture for all its applications ofiat
are the most important: observe and interact, catoth store energy, apply self-regulation and accept
feedback, use and value renewable resources andesemproduce no waste, design from patterns tigilde
integrate rather than segregate. Permaculturelclapproaches the environmental design techniqua
integrative relationship structure of intelligeirtkded processes in which it analyzes both the chariatics
of the structure itself as the designed relatigrshaind comprises the spatial, compositional aniptsring
dimension in its design results.

474



i T

/ 3 N
-,
" Land et Built Ervivonment ;
/ ‘;. &‘2:— . S Pe;%uu]hut Design
,-f e“w/ up H\ System Evolution
e 4 )
. "
7 N/ o
/ / ; \
Land Tenurs & \ 4
Tools &
Commmuonty s
Governanc ':l:
1 3 ana ek
| ot
Y \ i o
\ : ) ?
3 i Y |
Finance & g Cuf_iwe & /
Feonomics k ?_.'dm.xzhon /
¥ i 4 S /
e A . v /
™ 3 /
e /
" T
e -
b o
—

Figure4 The Permaculture Flower developed by Holmgren id220he loop goes around the key areas
that require transformation in this order to createistainable culture; it reflects the evolutignzath.

The movement New Urbanism, originated in the UnBates during the 1980s, envisages designed
urban area for pedestrians and considers the railgbbd as the basis of good urban design. It tsisoag
rooting in traditional concepts and gives the padasa central place in the urban environmentgpasition
to the car-centered and sprawled cities in thel$993, the first Congress for the New Urbanisns Wwald
and in 1997, the Charter of New Urbanism was estaddl. It contains different sections for the regio
(metropolis, city and town), the neighborhood (héigrhood, district and corridor) and the block ¢lo
street and building). Each section has 9 designcipmlies of which the most important elements ae th
following:

- Neighborhoods should be diverse in use and ptipola

- Communities should be designed for the pedesamahtransit as well as for the car

- Cities and towns should be shaped by physicafindd and universally accessible public
spaces and community institutions

- Urban places should be framed by architecture landscape design that celebrate local
history, climate, ecology, and building practice

The New Urbanism movement focuses on traditiondl sotial architectural concepts, leaving the
environmental building physics aside. Although tmsvement prescribes functional, cultural and docia
aspects, it has not explicit spatial, compositiaaculptural implications for its design and therefore be
considered as an additional design technique.

3 THE CONTEMPORARY INSTRUMENTAL PERSPECTIVE

During the 90s, the environmental focus gradualiifted to the quantitative parameters, setting
minimal limits to be reached within projects. ThEBA-method of Duijvestein is a clear example ofthi
approach, in which building materials, energy aratew cycling methods are divided into 4 categories.
Variant A stands for the most sustainable alteveativhile variant D is the less environmental cta¢ed
option. Also this technique is rather additional obfaracter since it implies no spatial, composéloor
sculptural parameters for its design.

Within the current domain, it is clearly the amditi to integrate and combine different
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environmental perspectives and options shown duhistpry with a strong emphasis on new technical
techniques and possibilities. It does not focus lamger on just one scale, but covers the wide tspac
from micro-algae to large-scale urban planninhak become the aim to use the environment in a svagy
and even more, to facilitate the world’s compldareltologically environment and, if possible, to ioge its
conditions. The design process has taken a cepigrad in this approach instead of the final desigrduct,

in which integration and balancing the differentnd@ds has become the main aspect.

Ken Yeang has shown a long tradition in combinirigrge amount of design parameters on large-
scale building projects. His buildings feature agsirothers vertical landscaping, zoning principstepped
terraces, wind scoops usage, eco-land bridgescalelinked enclosed atria and smart energy anemae.
Yeang distinguishes four infrastructures which &ey to defining a holistic approach towards urban
planning and to repair ecosystem fragmentation:-iftastructure, engineering infrastructure, water
infrastructure and human infrastructure.

Figure5 Perspective drawing of plan for Zorlu Ecocity inrkey by Ken Yeang. (Source: ref. [19]).

At the scale of an architectural building he defires well four infrastructures: the red infrastouet of
energy, the blue infrastructure of water, the gimfyastructure of installations and lastly, the itatle
resources to actually make the building. It is iti@n task to find a balance between all these rdiffeand
conflicting demands, in which strategies have bexamicial. Interestingly, the urban scale appradaws

a strong involvement on spatial, compositional aedIptural values and can therefore be regarded as
integrative. The infrastructures on the architeadtacale however, are rather independent of athitel and
urban design parameters and can be regarded d@®aadldin character.

4 CONCLUSION

Land zoning, wind - sun usage/blockage and fatiilija water structures mark the early
environmental design techniques. It clearly showdoeus on the physical building component of
environmental design principles generating rel&fiv®nvenient conditions for both the inhabitantsl ahe
world system. After the fall of the Roman Empireridg the %' century, environmental knowledge and
applications are lost in a significant way and titéention turns to establishing communal places of
economics and religion and private expressionsawfgp without particularly environmental interesbrF
almost a millennium the environmental building dfieg are reduced to facilitating water structusas sun
usage/blockage.

Consequently, instead of a gradual evolution ofyeamvironmental techniques, a strong disruption
is visible and almost a new start occurred in teoad half of the ®century with a main focus on the
human conditions. Within this new approach, ithe social, political and organizational perspectivat
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gave attention to environmental issues and, asudty@n opposite vision is noticeable — holistigological
world views are predicted in sets of ideas, strpmimulated by the present social, political aechnical
conditions in society.

During the 28 century, both perspectives merged and were sigmifiy enriched in both its
technical aspects as the social and political sidesimportant addition was the quantification afs@yn
techniques, measures and results. Recently, itbeaeme the aim to integrate the entire spectrum of
environmental techniques varying in scale, disopknd management, which requires tactical stegemid
improvisation. This approach has led to effectinstiumental parameters and criteria, and secoiwllg,
shift of the visionary focus from final design prmd to design process.

Regarding the character of the environmental degighniques in general, it can be concluded that
most ancient and pre-modern principles have integradimensions and influence to some extent tlagiap
compositional or sculptural features of the desigsult. More precisely, these designs would hawenbe
fundamentally different if no environmental techueg were applied in its construction; the desigd an
environmental aspects are inseparable relateddio ether. This relationship changes considerabbhpiwi
main design approaches in the last decades. |e tteses the environmental techniques are rathemitat
in character and can exist independently of thénigectural and urban main convictions. It would be
interesting if environmental aspects and desighrtiggies start again to influence the typologicatgra of
building settings in a noteworthy way.
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