A STRUCTURALIST APPROACH
TO THE
CLIMATIC DESIGN
OF THE
BUILT ENVIRONMENT

Theodore G. Maravelias, Dipl.Arch.Eng.

Ph.D.

UNIVERSITY OF EDINBURGH

1978




STATEMENT

I declare that this thesis is my own original work.

T. Maravelias
April 1978



ACKNOWLEDGEMENTS

This thesis has been conceived, structured and developed into
its present form during the past four years which I spent as a post-
graduate student and, later, as a part-time lecturer in the Department
of Architecture, University of Edinburgh. Naturally, therefore, I am
indebted to all those responsible for the rich and stimulating

intellectual climate within which this work has been carried out.

Above all, I would Tike to acknowledge with gratitude the help
given to me by my supervisor, Professor C.B. Wilson, and for him
being a constant source of new ideas, for his valuable criticism and
for his friendly encouragement. I am also indebted to my colleagues,
Dr. T. Kotsiopoulos and A. Awadalla, for the innumerable hours of
stimulating discussion and for their most productive collaboration
which in many respects goes beyond the collective work which we have
done together. A1l these people have influenced considerably the
course of this work and although references are made in the text in
relation to their ideas I felt unable, in many instances, to separate
my own ideas from theirs. However, the final responsibility for the

interpretation of their ideas rests with me.

My gratitude is also extended to Professor H. Ryd of the Royal
Institute of Technology of Stockholm, to Professor S. Sinos and
Professor G. Gross of the National Technical University of Athens, to
Miss F.V. Troup and to P.M. Beresford who, in different way, made
their impact on the development of this work. I wish also to thank
Miss J. Clarke for accepting the laborious task of typing this thesis

with grace and patience.

For financial and moral support, the generous contribution of my



iv

parents and of Mr and Mrs Kavassilas is duly acknowledged. They
have created the opportunity and continuously encouraged - at times
of exceptionally difficult circumstances - my devotion to this work.

I feel that my gratitude to them goes beyondany verbal expression.

Finally, I should acknowledge with gratitude the help of my
wife, Rita. This thesis is, in some sense, the joint product of
both my and her efforts in ways that perhaps even she herself would

not understand.



ABSTRACT

This thesis, as its title suggests, is primarily concerned with
the potentials and the limitations of applying, from a design point of
view, a structuralist paradigm to the study of climate and built
environment interaction. It begins by examining a number of theo-
retical and methodological questions which pertain to architecture in
general and to architectural climatology in particular and proposes a
strategy organized within the epistemological context of structuralism
as an alternative way of dealing with architectural climatological
problems within the general process of production of the built

environment. The work is presented in four interrelated parts:

Part I explains the need for approaching the climate-built environ-
ment interaction through the dialectics between its physical and its
semantic dimensions; an approach which has been called here

"ecoclimatic".

Part Il examines systematically the conceptual structure underlying
ecoclimatic phenomena and develops a taxonomic framework for these

phenomena within the broader context of architectural empirical research.

Part III presents a brief review of the main research trends of
architectural climatology and attempts to evaluate them with reference
to the conceptual framework of the "ecoclimatic approach" developed in
the previous parts. The discussion is also extended to certain areas
of ecoclimatic research which suggest both the neﬁessity and the

possibility of establishing more comprehensive conceptual bases for
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architectural climatological research and design.

Part IV is concerned with the development of a structuralist
methodological framework for the study of ecoclimatic phenomena. It
examines the applicability of different structuralist strategies to
climatological problems of the built environment and, in a general
sense, to broader architectural problems in terms of both research
and design. The discussion is supplemented by two papers produced
collectively by the author and his colleagues A. Awadalla and Dr T.
Kotsiopoulos. These papers, published in 1976 and 1977, are included

here in their original form as Appendix I and Appendix II respectively.

Finally, Part IV is followed by a chapter in which the general
conclusions of the thesis are summarized and certain orientations for
further research are proposed. These results suggest that the present
microclimatic approach to climatic research and to the design of the
built environment, though useful at certain levels, is on the whole
inadequate to provide a comprehensive conceptual and methodological
base for architectural climatology. It is suggested that this in-
adequacy cannot be effectively overcome simply by an increase of
research activity within the present microclimatic framework of
research, but only through careful considerations of the semantic
dimension of the climatic problems of the built environment. The eco-
climatic approach has been developed on the basis of these considera-
tions and it is proposed here as a comprehensive conceptual and methodo-
logical framework for architectural climatological research and design.
The conclusions reached in this thesis are theoretical in nature and
they are intended to provide additional research and design tools for
the study of the climatic problems of the built environment rather than

to give answers to these problems in the form of final statements.
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GENERAL INTRODUCTION

THE EPISTEMOLOGICAL PROBLEM

This work deals with some basic methodological problems concern-
ing the interaction of climate with the built environment and, in a
more general sense, the integration of physical environmental

factors in architectural and environmental design.

The emphasis on methodology has been the outcome of a number of
theoretical observations made during the development of the thesis
which will be presented and discussed in detail in due course. Most
of them are referred predominantly to the absence of methodological
frameworks in architectural climatological research. At present
these are insufficiently developed to provide adequate possibilities
for studying architecturally significant climatic problems in an

effective architectural design language.

The above statement does not mean to suggest that the litera-
ture of architectural and building climatology lacks the theoretical
formulation of climatic problems of the built environment which are
of significance in architectural practice. Such an interpretation
could have been easily refuted in the Tight of works carried out by
E.J. Aronin (1953), V. Olgyay (1963), B. Givoni (1969, 1976),

J.M. Fitch (1972) and others. What is meant is that, in spite of
the overwhelming number of theories zm architectural climatology

there is no comprehensive methodological framework on the basis of



which theories of architectural climatology could emerge.

The distinction between theories zn architectural climatology
and theories of architectural climatology is an important and, at
the present juncture, a crucial one; and a major part of this
thesis is orientated towards a close examination of its epistemo-
logical and methodological implications in the study of climate and

built environment interaction.

Theories in architectural climatology refer to those theoretical
formulations and solutions of architectural climatological problems
which are principally organized within conceptual frameworks
originated outside the domain of architectural empirical research
aqd "imported" to architectural climatology as convenient theoretical
instruments of research. On the other hand, theories of architectural
climatology are those theoretical formulations and solutions of
architectural climatological problems which are organized on conceptual
bases originated either within or in close reference to the total

framework of architectural empirical research.

I will show, in due course, that the proposed methodological
shift from "thebries zn" to "theories of" architectural climatology is
both significant - in terms of providing an alternative which could
effectively bridge established research or applicability gaps in the
field - and possible - within the epistemological conjunction which
surrounds architecture, as a social science, today. Consider, for
instance, some of the reasons for which this methodological shift is
of importance. A theory in architectural climatology related, for
instance, to 'thermal performance of buildings', or to 'health and
comfort standards in buildings' may provide solutions which, though

correct in terms of the theory, may, at the same time, be



unsatisfactory or inapplicable at the higher synthetic levels of
design action. An explanation might be that validation of a given
solution to a particular climatic problem cannot be achieved on the
basis of theoretical postulates which are "imported" to architecture
from other scientific areas, but only within a comprehensive domain
of "architecturally significant" empirical data. Nevertheless, even
if a theory in architectural climatology succeeds in providing
theoretically a comphrehensive solution to a particular range of
climatic problems, this solution might lose its comprehensive charac-
ter (and usually does so) at the level of design action, since
imported theories in architecture, due to their origin, do not take
fully into account the potentials and the Timitations of practical
design action. Finally, theories of architectural climatology should
be in a position to provide much more comprehensive approaches to
climatic problems since they would provide synthesizing instruments
of research operating simultaneously at two required levels of
integration: integration in climatological terms - by considering the
interaction of different climatic fields and by weighting their
relevant significance for the architectural environment - and integra-
tion in architectural terms - since validation depends on a much wider
spectrum of architectural empirical phenomena than the purely

climatological ones.

The methodological distinction introduced above becomes more
urgentif it is considered within the broader context of architectural
theory in general. The history of architectural theorizing since
Vitruvius and the more recent ones of architectural research, are
characterized by a plethora of (imported) theories in architecture,

while recent attempts to develop theories of architecture are very



limited and may be identified with attempts at establishing disci-

plinary frameworks for architectural research.

The argument introduced so far has indicated the orientation and
the nature of the research described in this thesis. However, the
development of a complete theory of architectural climatology un-
doubtedly falls outside the time framework of a PhD thesis and what
is intended is to provide a "conceptual framework" within which
attempts to develop theories of architectural climatology could be
fertilized and be resolved through long-term theoretico-practical

research.

To summarize the basic arguments in this thesis: (i) there
are enough signs of maturity in architectural research, in general,
and in architectural climatological research, in particular, to
indicate both the necessity and the possibility for a methodological
framework for theories of architectural climatology to be developed;
and (ii) due to the complexity resulting from the high degree of
generality and integration required for the development of such a
framework, a methodological shift from the commonly adopted analytical
approaches to more comprehensive structural ones becomes imperative.
In the following paragraphs I will try to present a preliminary
account of the structure of the thesis and, in addition, to explain
further my second basic argument of the necessity to develop a
structural approach to the problems emerging from the climate-built
environment interaction. First, however, it will be useful to
summarize briefly some additional points which influenced the aim and

the orientation of the work.



THE STRUCTURALIST APPROACH

In the course of developing this study on the climatic problems
of the built environment, it became clear that a satisfactory under-
standing of the architectural significance of these problems and the
evaluation of those processes by which climate and weather influence
human habitation and contribute to the general organization of the
built environment, cannot be adequately and comprehensively achieved
without first understanding those processes by which people attach

meaning to climatic phenomena within a broader architectural context.

Unfortunately, the relevant literature of architectural and
building climatology suggests that, apart from certain partial studies,
no serious attempt has been made, so far, to study the semantics of
the climatic fields in an integrated and architecturally comprehensive
manner. Furthermore, architectural research, dealing especially
with phenomena of the physical environment, presents a serious draw-
back in its inability to realize either the significance of trans-
forming "imported" knowledge from other scientific fields within its
own disciplinary domain or the significance of the semantics of physical
phenomena to generate architecturally meaningful explanations for the
organization of the artificial environment. It has been, therefore,

a fundamental aim of this study to examine the possibility of
developing a comprehensive and integrated approach to climatic phenomena
of the built environment, by which the architectural relevance and
importance of these phenomena can be thoroughly identified and

evaluated.

It will become gradually apparent that the majority of the
methodological problems which are discussed and analysed in this work,

for instance, terminological, taxonomic, descriptive and so forth,



although specifically related to climatic phenomena of the built
environment, are also significant and central in examining, at a
more general level, problems concerned with a wider spectrum of the
physical environment. Thus, it follows that the general methodo-
logical framework developed here is in many respects applicable to a
wider range of physical phenomena than the title of the thesis
suggests. Nevertheless, beyond the fact that, due to their general
formulation, certain major arguments are referred to a wider range
of physical phenomena rather than strictly climatic ones, no
particular effort has been given here to expand the applicability of
the work to phenomena other than those which are, in one way or

another, climatically relevant.

Architecturally relevant climatic phenomena are considered here
to be all these phenomena which are produced by the mutual interaction
between climate and buildings and which affect people in different ways
and on various levels. Therefore, a major assumption which provides
the core theme in most of the arguments in this work is that the study
of climate - architecture interactions can only be studied
adequately in a general methodological framework within which
integrated "anthropocentric" approaches to the various climatic
problems of the built environment can be organized. Accordingly, what
the work ultimately suggests and hopes to prove is that, in contra-
distinction to the Tine followed by almost all modern architectural
and building climatological research, it is both necessary and
possible to develop an anthropocentric methodological framework in
order to study effectively problems of architectural climatology. It
is 'necessary"”, in order to achieve the degree of integration and

comprehensiveness required to make the formulation of climatic



problems of the built environment architecturally significant, and it
is "possible" within the philosophical and methodological context of

structuralism.

Within this context, the conventional approaches established in
the literature of architectural and building climatology, by which it
is possible to study a physical mapping of the climatic environment
into the microclimatic conditions created or modified by the built
development in various scales - by simply using climatological,
meteorological and physical languages - are not considered here to be
anthropocentric and to fulfil the requirements of architectural
practice. An approach (called, in this work, the "microclimatic
approach") essentially developed within a mode of relational logic,
cén only, at best, be developed at some stage to become "man-related",
through systems of evaluation applied to that mapping in an
a posteriori way; but it is not anthropocentric. What is necessary
is the development of approaches on the bases of both the human per-
ception and understanding of the "microclimatic mapping" and the
architectural processes by which such a mapping is produced by the
a priori involvement of systems of human evaluation. I have called
this approach the "ecoclimatic approach" to the built environment.
Through it, the semantics of the physical fields of climate and
microclimate, which dominate human reaction and behaviour towards
them, become central to the identification and description of the eco-
climatic mapping of the built environment. Consequently, such a
mapping cannot be defined by its microclimatic characteristics alone,
but only within a much broader conceptual framework where the general
processes of producing the architectural environment are taken into

account.



The existing literature on architectural and building climatology
and its main research orientations considers the interaction of man
with the ecoclimatic environment at many different levels. These can
be categorized roughly in two sets: (a) levels at which man is con-
sidered as a biological being of a mechanistic type, and (b) Tlevels
at which man is considered as a person, that is, as a psychological,
sociological, cultural and ecological entity. These categories are
not exclusive and, consequently, isolation within any or some of the
levels can only be justified by strict methodological requirements
rganized by the assumptions and the specific objectives of each
particular study. However, it is important to point out that the
shift from the most simplistic and isolated levels to the more
generalized and comprehensive ones is accompanied by an increasing
capdcity of research to formulate more appropriate contexts within
which meaning and value can be attached to climatic and other physical

phenomena of the built environment.

The absence of any systematic building climatological research
programme conducted at the higher socio-cultural levels and within an
architectural disciplinary framework, makes any attempt to study the
meaning or the pragmatic value of climate a difficult task. At the
same time there is an obvious awareness among architects and building
climatologists of the inadequacy of the present conceptual framework
for providing grounds for further development and understanding of
the climatic organization of the built environment. The recognition
of these points has orientated the thesis towards a "proper"
methodological framework in which the description and evaluation of
climatic phenomena can be achieved within the broader framework of

architecture. It is very important to recognize that only in relation



to the general nature of architectural phenoména and, particularly,
to those complex processes which account for the organization of the
built environment as a whole, can climatological information be
transformed into "effective knowledge" for the designer of the

built environment. As a result of this, building climatology has to
extend the spectrum of its research considerably in order to be able
to incorporate the kind of interdisciplinary conceptual frameworks

which are inevitable if this transformation is to take place.

Although interdisciplinary considerations of this nature and
complexity have become popular in recent developments of architectural
theory, they are inclined to lose their descriptive value (and become
"puzzle-solving" rather than "problem-solving" activities) if they
dé not consider seriously the increasing conceptual complexity in
which they result and the methodological requirements that they imply.
Such levels of complexity demand, for instance, "proper levels of
abstraction" in order to be resolved and to acquire an exlanatory and
a problem-solving capacity, both of which are necessary for effective

action upon the architectural environment.

In a more general sense, the context within which methodological
requirements can be derived is concerned with the manifested con-
flicts between design theory and design practice; that is, between the
normative prescriptions of how design "should be done" and the actual
way in which design "is commonly done". Explanatory theories concerned
with the organization of the physical elements of the built environment
do not pay much attention to the synthetic levels at which design
action occurs in practice. The general methodology dealing with the
physical organization of the built environment (including the climatic
one) generally assumes a rationalization of design action which in

many respects conflicts with the prestructuring of the design solution
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and the intuitive use of prototypes by the architects. It appears
that this conflict, which is part of the so-called "applicability
gap", reaches its maximum at the higher synthetic levels appropriate
for design action. Accordingly, the materialization of the design
solution has to follow its own practical procedure which usually

deviates considerably from the described norms of the theory.

Architecture is commonly acknowledged today to be a social
science, and so it has the responsibility not only of explaining the
products of its practice, but also the processes by which they are
produced. Nevertheless, "rationalized methodologies" have repeatedly
failed to comply with this requirement. The present work argues that,
within the broader methodological framework of "structuralism",
a;chitectural theoretical methods can be equipped with the necessary
links to practice, not in attempting to scientificise practice (as the
present epistemology of architecture seems to assume) but in shifting
the theoretical method closer to the empirical processes of practice.
This general method of "theoretical-practice" has already proved
useful in other fields of social sciences where their general episte-

mology is dominated by social rather than scientific paradigms.

From the argument above it will have become apparent that the
orientation of the research described in this thesis is twofold. In
the first place, the investigation has been orientated towards a com-
prehensive description of the phenomena of the built environment which
might be of direct interest to architectural climatologists. In the
second place, the investigation is further orientated towards a
methodological framework for studying environmental structures of the
built environment within the multidisciplinary domain in which

architectural actions operate, in order to create or to modify these
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structures. The whole investigation, however, has developed in a
dialectic manner between the study of physical phenomena - mainly,
but not exclusively, related to the climatic aspects of the built
environment - and the broader methodological requirements of archi-

tectural research as a whole.

Accordingly, many of the arguments in this thesis and especially
those of Part IV can be viewed.in two different ways. The first way
is from the point of view of the architectural climatologist. In
these terms the arguments are particularly concerned with the question
of whether empirical studies on building climatology could benefit
by adopting the kind of the methodology developed in this work, and
in what sense. The second, and much more general way (and this
réfers especially to Part II and Part IV) is from the point of view
of the architectural theoretician; and in these terms the arguments
are concerned with questions of whether structural methodology as
applied to architecture can benefit from the study of climatic and
other physical problems of the built environment. It should be
stressed, however, that is is important for the work as a whole to
consider these two ways of viewing the arguments, not as two con-
ceptually different Tines of thought, but as interrelated aspects of
a bipolarity, the development of which depends on the development of
their mutual interaction. For instance, an expression of this
bipolarity may be the mutual interaction between: (a) the introduction
of the dialectics between physical climate and its dynamic meaning,
and (b) the search for an appropriate methodological framework, in
which these dialectics can be developed into a particular language
which can be operationally useful at the higher synthetic levels of
design action (which undoubtedly deals simultaneously with a much

more complex set-up than that of the climatic one).
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It is obvious, therefore, that the search for a methodological
framework has to proceed simultaneously with the study of the specific
object: the climate of the built environment. In turn, this means
that no structural methodology can be assumed in an "ad-hoc" manner,
and that such a methodology cannot be induced from other spheres of
application alone, but only in relation to the empirical domain of
facts related to the specific object of the study. Thus, the method-
ology of structuralism developed here is evolved in "contextual" terms
rather than on an "inductive" basis, as has happened with previous
applications of structuralist methods in architecture. The linguistic
model, for instance, either in its Saussurian (semiological) or in
its Chomskian (generative) modes is not directly applicable to archi-
tectural systems, or to other systems of human culture outside the
linguistic ones. This work, therefore, takes a critical look at both
"semiological" (socially meaningful) and "genetic" (general and
abstract) structuralism so far as their application to architectural
phenomena, in general, and to ecoclimatic ones in particular, are

concerned.

The Tinguistic structural paradigms are strong and their
impact on any methodological discussion involving structuralism is
very influential. However, the present work stresses the point that
it is only in relation to a "contextual” approach to architectural
methodology that both the limitations and the potentials of established
structural paradigms can be evaluated and above all acquire their
operational character by means of their fusion into a "contextually

defined structural framework".
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THE STRUCTURE OF THE THESIS

The fifteen main chapters of the thesis are organized in four

Parts.

Part I, comprizing Chapters 1 and 2, examines the "ecoclimatic"
nature of architectural climatological problems. The concept of
"ecoclimate" is the key one in most of the arguments developed here.
A first definition of this concept is attempted on p.28 and its
methodological implications for architectural climatological studies
are the major object of investigation throughout the thesis. In
short, the concept of ecoclimate - and, subsequently, its termino-
logical derivatives, "ecoclimatic phenomena", "ecoclimatic
prototypes", etc. - is evolved from an attempt to describe compre-
hensively and in a unified manner the significance of the dialectics
between the physical and the semantic nature of the climatological

problems of the built environment.

The discussion in Chapter 1 deals with the basic climatological
terminology and taxonomic modes to be found in architectural
climatological studies and raises a number of questions about their
relevance to the nature of architectural c]iméto]ogica] problems. The
outcome of this discussion can be briefly summarized in the following

three points:

(i) The imported terminology and taxonomy currently used in the
study of architectural climatological problems are, in many
respects, irrelevant to the nature and character of these
problems, as well as to the needs of designers of the built

environment.

(ii) Current research on building climatology and in other fields
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of applied climatology, such as bio-climatology, econo-
climatology, socio-climatology, provide enough evidence to
support the argument that social values are becoming inherent
in applied scientific research, a fact which suggests a more
critica] look at the knowledge "imported" into architecture,
which is directly derived from a purely physical climatological

context.

(iii) As a result of (i) and (ii) a new conceptual approach to the
climatic phenomena of the built environment is introduced

under the term "ecoclimatic approach".

Chapter 2 gives a historical explanation of the ecoclimatic
aPproach. The examination of a number of factors that mediate the
interaction of man and his buildings with the climatic environment of
his habitat, has resulted in the formulation of the core argument of
this chapter. This argument suggests that man in history has always
conceived and described the influences of the climate and of the
physical environment in ecoclimatic terms, that is, by internalizing
complex ecoclimatic prototypes in the structure of which social,
economic, religious and physical (together with climatic) aspects have
been integrated. In addition, the discussion in Chapter 2 develops
the hypothesis that the existing distinction between socio-cultural
and physical phenomena, as far as the conceptualization of the built
environment is concerned, is not always valid. In many respects this
distinction prevents a comprehensive description of the processes
that are involved in the production and transformation of complex
architectural phenomena, such as ecoclimatic ones. In turn the above
hypothesis offers another objective for the present work, that is an

examination of the possibility of formulating conceptual and methodo-
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logical frameworks within which it could become testable.

Part II, made up of Chapters 3, 4 and 5, sets out to develop a
taxonomy of ecoclimatic studies within the broader framework of archi-
tectural research. It was argued earlier in this Introduction that
a methodological framework intended to provide theories of
architectural climatology can only be developed in close relationship

to the broader spectrum of architectural empirical research and data.

In particular, Chapter 3 provides some further epistemological
arguments, mostly of psychological origin, which point to the
significance of studying the climatological problems of the built
environment both within an ecoclimatic conceptual framework and in a

bqoader architectural one.

Chapter 4 gives a systematic analysis of ecoclimatic phenomena
by proposing an abstract but commonly shared basis for considering
architectural climatological problems, called here "ecoclimatic
conceptual schema". The ecoclimatic conceptual schema is investigated
in terms of its sytemic organization and in terms of the different
relationships generated by the interaction of its three conceptual
domains: climate, buildings and man. The chapter also defines the
basic complexity levels in which the ecoclimatic conceptual schema is
generated and examines the methodological implications at each of the
defined complexity levels. Finally, the overall examination of the
ecoclimatic conceptual schema results in a more precise formulation
of the two major methodological assumptions adopted in the thesis for
further elaboration. First, that at the higher levels of ecoclimatic
complexity - where the climatological problems of the built environ-
ment are more adequately represented - the logical shift to structural

methodologies becomes an inevitable requirement. Secondly, the
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investigation of ecoclimatic phenomena, at the higher level of
logical complexity, requires the formulation of specific ecoclimatic
descriptors within the broader framework of architectural empirical

research.

Chapter 5 proposes a method of organizing ecoclimatic studies
within a general taxonomic framework of architectural research. It
does so by first examining the concept and the general nature of
architectural complexity. I have argued that problems of complexity
when referred to the organization of ecoclimatic phenomena within the
context of architectural research belong, in their greatest part, to
the higher form of logical complexity. Secondly, in developing the
taxonomic framework it became apparent that significant areas of
ecoclimatic research - some of which are almost entirely neglected in
the present literature - could be identified, described and evaluated
in relation to both the Togic implied by the ecoclimatic conceptual
schema and the paradigm offered by the framework of architectural

research as a whole.

Part III (Chapters 6, 7, 8 and 9) reviews a number of architectural
climatological studies in an effort to stress the necessity of
integrating them within the broader areas of established architectural
empirical research. In this context, it became important to study
some newly developing areas of research and particularly those of
psycho-climatology and socio-climatology, and to evaluate their
starting premises and orientations in relation to the taxonomic model
of architectural research presented earlier. Emphasis has been given
to the methodological aspects of these research programmes and certain
arguments have been raised which are concerned with their efficiency

in dealing comprehensively with the major ecoclimatic problems,
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particularly at the level of design.

Chapter 6 Tooks at the notions of "modification" and "trans-
formation" of ecoclimatic phenomena, and provides a general reference

base for the next three chapters.

Chapter 7 reviews and evaluates a number of theoretical and
empirical studies concerned with problem-situations resulting from

the climate-building interaction.

Chapter 8 reviews and evaluates the major postulates of research
related to the "climate-man" interaction in both physiological and

psychological terms.

Chapter 9 considers some very recent orientations of building
climatological, socioclimatological and ecological research which
clearly suggest both the necessity and the possibility of establish-
ing more comprehensive conceptual bases for architectural climato-

logical research.

In Part IV, I have attempted to develop a comprehensive framework
for architectural climatological research. Following the methodo-
logical conclusions reached in the previous parts of the thesis,

Part IV reflects an effort to develop a structural approach to
architecture in general, and to architectural climatology in
particular, sufficient to explain not only the products of architec-
tural activity, but also the processes by which these products are

produced.

Chapter 10 discusses the epistemological origins of the "social
paradigm" - the significance of which for architectural research has
been examined éar]ier in Chapter 9 - and its descriptive methodo-

logical beyonds which are assumed in this thesis.
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It is, however, in Chapter 11 that the methodological implica-
tions of the social paradigm are incorporated within a broader
strategy where the complementarity between comprehensive frameworks
of research and structural methology becomes apparent. In this
chapter the discussion is developed further to examine and evaluate -
on the basis of the multidisciplinary nature of architectural
phenomena - the two major structuralist approaches; genetic

structuralism, and semiological structuralism.

Chapters 12, 13 and 14 elaborate on the applicability of differ-
ent structuralist methodologies to architecture and particularly to
ecoclimate and, in addition, explain the terminology of these

arnroaches through particular microclimatic and ecoclimatic examples.

Chapter 12 examines and evaluates the application of a purely
semiological approach to ecoclimate and points out the mechanisms by
which appropriate levels of meaning can be identified, and further,
it stresses the limtations of analytical semiology at the complex

levels in which the ecoclimatic structure is generated.

Chapter 13 supplements the discussion of Chapter 11 and deals
further with a syntactic (general and abstract) approach to the
microclimatic and ecoclimatic structures of the built environment.
Also, it examines the limitations of purely abstract descriptive
bases in generating architecturally meaningful explanations of these

phenomena.

Chapter 14, which is based on the methodological conclusions
reached in the previous two chapters, develops an appropriate struc-
tural framework for ecoclimatic studies - and in a more general sense, .
for architectural research - which in this work has been called a

"syntagmatic structural framework".
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The discussion in Part IV is supplemented by two more papers
which have been produced collectively by the author and his
colleagues, A. Awadalla and Dr T. Kotsiopoulos. These papers were
published in two separate articles: (i) "Description and Descriptors
in Architecture", Edinburgh Architectural Research, Vol.3, 1976; and
(i1) "Description and Descriptive Theories in Architecture",
Edinburgh Architectural Research", Vol.4, 1977. These papers are
included in this thesis as Appendix I and Appendix II respectively.
In particular, Appendix I presents the core arguments and the
methodological philosophy on the basis of which this part of the
thesis has been either modified or further developed. The paper
which appears here as Appendix II originated during the later stage
in the development of this thesis, supplements Appendix I and, to a
lesser degree, the methodological framework developed in Chapter 14

of the thesis, for the study of ecoclimatic phenomena.

Finally, Part IV is supplemented by Chapter 15, in which the
general conclusions of the thesis are summarized, followed by
criticism of the work and suggestions for future research on the
ecoclimatic approach and on the methodology of architectural research

as a whole.
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PART 1

THE ECOCLIMATIC NATURE OF ARCHITECTURAL
CLIMATOLOGICAL PROBLEMS

CHAPTER 1]

NOTES ON THE TERMINOLOGY AND THE INFORMATION CONCERNED
WITH THE STUDY OF THE CLIMATIC PROBLEMS OF THE BUILT
ENVIRONMENT

CHAPTER 2

THE ECOCLIMATIC CONCEPTUALIZATION OF THE BUILT
ENVIRONMENT IN A HISTORICAL PERSPECTIVE
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CHAPTER 1

NOTES ON THE TERMINOLOGY AND THE INFORMATION CONCERNED
WITH THE STUDY OF THE CLIMATIC DESIGN OF THE BUILT
ENVIRONMENT

1.1 INTRODUCTION

In the Introduction to the thesis I have attempted to give a
rather lengthy account of the nature and structure of the present
work and the type of phenomena with which it mainly deals. It might
have already become apparent that a primary difficulty in this study
is related to the identification and description of the various
phenomena, whose architectural relevance I shall try to examine in
the course of its development. It may also have become apparent
that the multi-disciplinary nature of the background information
directly or indirectly related to these phenomena presents a number

of terminological and taxonomic problems.

These problems and difficulties necessitate an attempt to
clarify some basic climatic concepts and to evaluate their relevance
in the context of this work. Information about these concepts,
which could be of interest to people professionally involved in the
production of the built environment, may be found on a number of
bases ranging from the purely physical descriptions of climatic
phenomena to the more integrated socio-economic considerations of
the interaction between climatic phenomena and man or his activities

and functions. Thus, approaches to the definition and taxonomization
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of climatic related concepts may differ in terms of the scale (in
space or time) of the climatic phenomena considered, the number and
type of climatic elements involved and the overall methodology

employed.

This chapter presents a terminological discussion concerned with
the basic climatological and meteorological concepts. These are,
mainly, 'climate', 'weather', 'microclimate' and'ecoclimate'. The
discussion develops in three sections. The first gives a brief
account of these concepts within a strict climatological and meteoro-
logical context. The second section discusses some of the established
scientific areas of applied climatology which are more contiguous to
building climatology. The third section presents some existing
taxonomic frameworks related to human climatic classification systems
and examines their relevance to architecture. Finally, a definition
of the concepts of "microclimate" and "ecoclimate" is reached in the
conclusions, for use as conceptual bases for further elaboration and

development.

1.2 MICROCLIMATE AND ECOCLIMATE

The concept of "climate" may be defined as the characteristic
weather conditions of a locality, or region, averaged over an
extended period of time (usually over 30 years). In respect to this
definition meteorologists represent climate by the mean values of
its physical parameters. More recent approaches within the context
of a "dynamic climatology" have produced more sophisticated methods
of looking at climate by defining it as "a summation of weather

types each of which having a characteristic frequency distribution
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over the averaging period"!. The advantages of the second definition
are that it permits judgements to be made about how the climatic
variables interact with each other and thus a more integrated and

dynamic view of climate can be achieved.

"Weather", on the other hand, is defined as the general atmos-
pheric conditions (temperature, humidity, precipitation, winds,
radiation, etc.) at a given place at a given time. In the everyday
language weather is described more meaningfully by terms 1like "wet",
"fine", "warm", "cold", "chilly", "rainy", and so on, but since
certain activities were recognized as weather sensitive economically
(e.g. industry, transport, agriculture) a specific symbolic
language was developed in meteorology. However, the distinction
bétween "climate" and "weather" is not always clear. Since climate
is a time avérage of weather the distinction fades when we are con-
cerned with short intervals of time where averages are not always

meaningful.

Generally, the word "climate" has meaning when incorporated in
an expression of the form "the climate of ...". Thus, terminologi-
cally, climatological concepts are strongly influenced by the size
and characteristics of the area the climatic conditions of which they
intend to describe and, also, by the time reference of this
description. The directly "imported" climatological terms in
environmental studies which are referred to climate are macroclimate,
mesoclimate and microclimate, while a number of transformations of
these have been made, in the various areas of applied climatology,
to produce terms like city-climate, urban climate, ecoclimate, teleo-

climate and so on.

1. See M.I.T.'s report of the Study of Man's Impact on Climate
(S.M.I.C.), published under the title Inadvertant Climate
Modification, M.I.T. Press, 1971, p.28.
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"Macroclimate" referred to also as "regional climate" or
"geographical climate" reflects directly the standard meteorological
measures and methods, and it is more or less equivalent to the term
climate. "Mesoclimate" refers to a local climatic effect due to
terrain, extending in influence over several kilometres and
vertically one or two hundred metres, contrasting with the macro-
climate. "Microclimate" was first introduced as a concept in 1927
by R. Geiger who defined it as "the climate near the ground" or
“"climate in a small space"?. More recent attempts define "micro-
climate" as "the climate, no matter how small, in the immediate
vicinity of an object or an organism"®. Other definitions define
"microclimate" as "a local climatic effect on a small scale from a

metre to a kilometre horizmtally and up to tree or house height"*.

In the fields of applied climatology, however, there is no
commonly accepted definition of microclimate and even more the
term has acquired a number of homonymic and synonymic associations.
For instance, microclimate is used to describe "the climate under-
neath clothing"®, "the habitat climate"®, "the climate of a building

site in a scale of 10 to 100 metres"’, the "climatological sheath"®,

2. GEIGER, R., (1965), p.2.
3. GATES, D., (1972), p.3.

4. See, for instance, GILPIN's Dictionary of Environmental Terms,
GILPIN, A., (1976) p.103.

5. BATES, M., (1966), p.393.

6. GEIGER, R., (1965), p.2, and in an appropriate architectural
context see FITCH, J.M., (1972), p.243.

7. PAGE, J.K., Weather as a Factor in Building Design and
Construction, in BURGESS, R.A., HORROBIN, P.J., and SIMPSON,
J.W., (eds.), Progress in Construction Science and Technology,
Medical and Technical Publishing Co. Ltd., 1971, pp.74-76.

8. See M.I.T.'s report (5.M.I.C.), op.cit., reference to RYD, H.
(1970), p.152, and RYD, H., (1972), p.71.
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the “climatological dome", the urban "thermal and pollution plume"®

and also, "the milieu of the yard, the street or the neighbourhood ...
the only true measure of this level of human (climatic) experience"!?,
etc. On the other hand, other terms have been used to describe
similar situations 1like "teleoclimate" (the microclimate at the
boundary between living organisms and the environment)!!, "ecoclimate"
(the climate of the habitat affected by building, shelter and
habitat)!?, "indoor climate" (confined within the building envelope),

"cryptoclimate" (the climate within distances of a metre from the

building envelope)!?, etc.'".

Within a pure climatological framework the term "ecoclimate"
was first referred to by Geiger as synonymous with "local climate",
"iopoc]imate" or "climate near the ground", that is, with
"microclimate"!®. The term does not appear frequently in texts of
climatology or even of applied climatology and when it does so its
use remains quite ambiguous. The origin of the term has been influ-
enced by the Greek terminology "oiko-kAfua", but its usage has failed
most of the time to transfer the meaning of the first component
"otko=". "Oiko-" comes from the verb "eik(¢{w" which means 'I create

a living space'; a habitat which might range from a house (olkos) to

9. M.I.T.'s report (S.M.I.C.), op.cit., p.152.
10. FITCH, J.M., (1972), p.244.

11. GILPIN, A., op.cit., p.159.

12. BATES, M., (1966), p.393.

13. PAGE, J.K., op.cit., The term "eryptoclimate" was first used by
GEIGER, (1965), p.484, to describe the climate of completely or
partially enclosed spaces and in this way becomes synonymous with
the term "indoor climate', while Page's concept of "eryptoclimate"
describes the climate in the immediate vieinity of a building,
that is the elimate of its "elimatological sheath'.

14. Obviously, much of what has been included above in the concept of
"microclimate" should properly be called "micro-weather". However,
for reasons of simplicity I prefer here the generality of the term
microclimate as being more appropriate in distinguishing between
elimatic and ecoclimatic phenomena in architecture. Nevertheless,
whenever a distinction should be drawn between microclimate and
micro-weather the difference is clearly indicated.

15. GEIGER, K., (1965), see his Index p.603, and pp.2,455,456.
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a town fikcopée ). Thus, 'bikdkAepa " becomes a dynamic term
describing both the different scales of climatic conditions to which
it refers and the creation of the climatic environment of the human
habitat. Although there is some connection, the term should not be
taken to denote the "ecological climate" as Bates'® suggests, but it
might be used as a comprehensive term for "indoor climate", "building
climate" and "urban or city climate", that is, climates that have
been creafed intentionally or otherwise by the conscious act of
"building". These also constitute the spatial scales proposed and

adopted here for the term "ecoclimate".

It becomes obvious from the above discussion that both terms
"microclimate" and "ecoclimate" have not generally acquired a
commonly acceptable meaning in the literature of climatology, meteor-
ology and their applied sciences. Accordingly, the terms have to be
redefined in the context of each particular field of applied climato-
logy, in close relationship with the type of phenomena with which this
field is dealing. In the case of architectural climatology this has
been done - but still unclearly - only for "microclimate", thus it
becomes one of the aims of this thesis to describe and define ecoclimate

in relation to architectural phenomena.

The reasons for which I introduce the concept of ecoclimate as a
supplementary and more comprehensive than those of "microclimate",
"indoor climate", "urban climate", etc., currently used in building
climatology, are discussed in many respects throughout this thesis.
However, it might be advantageous to summarize some of these reasons -

even partially - in the following argument.

16. BATES, M., (1966), p.393.
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First, let me distinguish conceptually between two types of
environments, the physical and the artificial, both of which con-
stitute the "architectural environment" in the broader sense. The
physical environment - which includes the natural environment - is
definable and describable within the conceptual framework of physics.
On the other hand, the artificial environment refers to that component
of the architectural environment which is produced or largely modified
by a variety of human actions upon the physical environment. In this
way, the artificial environment - part of which is the built environ-
ment - as a product of either organized or unorganized sequences of

human actions, requires a much broader conceptual framework.

The problem of organizing those elements of the built environment
wﬁich directly interact with our perception of it, belongs to the core
of every architectural activity either practical or theoretical.
Whether or not we accept architecture as a "learning mechanism" a
kind of "environmental grammar", it becomes very important to study
the perceptual organization of the built environment within the
broader framework defined by the processes by which this environment
is produced. To study the perceptual organization of the built
environment means to study those elements of it which interact with
our "visual", "thermal", "spatio-gravitational™, "auditory", etc.,
perceptual systems. Most of these systems interact with the
climatic elements of the built environment and it is a major task of
architectural and building climatology to study this interaction
carefully.

Within this context, the process of studying the "physical

mapping" of the transformations of the macroclimatic environment to

the climatic conditions which are created or modified by the built
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environment (in-different scales), by using the language of physics
and specifically of climatology and meteorology, is the process of
studying the microclimate of the built environment!’. On the other
hand, the process of studying the human perception and understanding
of both the "microclimatic mapping" and the architectural processes
by which it has been produced is the process of studying the eco-
climate of the built environment. Thus, ecoclimate reflects the
semantics of the physical fields of climate and microclimate which
dominate human reaction and behaviour towards them and, therefore,
cannot be defined by its microclimatic characteristics alone, but
only within a much broader conceptual system where the general pro-
cesses of producing the architectural environment are taken into
account!®. Examples from the history of architecture and the
contemporary architectural practice can be used to support the argument
that ecoclimatic rather than microclimatic conceptualization of the
built environment accounts for a successful climatic organization of

the habitat from the scale of the house to that of the settlement!®.

1.3 FIELDS OF APPLIED CLIMATOLOGY RELATED TO ECOCLIMATIC STUDIES

I intend to examine some of the fields of applied climatology,
including building climatology, which, in my view, strongly suggest

(though without explicitly stating so) the need to consider the man-

17. Microclimate 18 used here in its broadest sense to deseribe
comprehensively different climatic arrangements, for instance,
indoor climate, climatological sheath, urban climate, ete.

18. The concepts of "microclimate" and "ecoclimate" are further ex—
plained through particular examples during the development of the
. thesis in the next chapters, but they are redefined, within a
rather rigorous methodological framework, in Part IV where appro-
priate levels for describing these concepts are formulated.

19. Historical examples are given in Ch.2, Part I, while examples
of successful contemporary architectural practice — micro-
elimatically and ecoclimatically speaking — are discussed in
Part III.
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climate interaction within the ecoclimatic context suggested above.

These are the well established fields of Bioclimatology, Econo-
climatology and Building Climatology and the newly developing field

of Socio-climatology.

1.3.1 Bioclimatology

Bioclimatology investigates the dependence of plants, animals
and particularly of man on climatic and weather processes. Human
Bioclimatology may be divided into three areas - though such a dis-
tinction is not always clear: Biosynoptics, Biometeorology and Bio-
climatology. Biosynoptics is the study of large-scale weather
effects on biological processes such as the increase of clinical
illnesses influenced by an influx of sub-tropical warm air at high
levels. Biometeorology investigates the effects of individual weather
phenomena on 1living processes, such as the influence of "fohn"
winds?? on people's suicidal tendencies. Finally, Bioclimatology
investigates connections between climate and human physiology, such
as associations of infantile paralysis with certain periods of summer

weather.

S.W. Tromp, who in 1956 formed in Holland the International
Society of Biometeorology and Bioclimatology, defined these fields on
physiological grounds and emphasized the interaction of weather and
climatic elements (e.g. sunlight, heat, wind, cold) with the
physiological processes of man. He suggested five principal ways in
which this interaction takes places: (a) stimulates the skin due to
thermal stresses; (b) stimulates the eyes and head, mainly as a

result of solar radiation; (c) stimulates the internal mucous

20. Fohn wind: extremely hot, dry and violent wind in the Swiss Alps
and particularly the northern valleys. It affects the nervous
system so that many people feel ill. It also electrifies people's
hair, the furniture, walls and woodwork in the house crack and the
danger of fires is maximized considerably. See AUBERT de la RUE,
E., (1955) pp.37-41.
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membranes of the nose by changes in the humidity of the air and by air
pollutants; and (e) stimulates the peripheral nerves possibly by

electrostatic and electromagnetic fields?'. (See also Figure 1).

Bioclimatology has made clear, so far, that regulatory
mechanisms for physiological adjustments to climatic changes are
effective only within limited ranges which have been more or less
well-defined. Also, that climatic factors can have an indirect
effect upon health through their influence on susceptibility or other

psychological processes??.

However, what it is more interesting to notice here is that since‘
1968 Bioclimatology has considerably expanded its scope of enquiry.
According to D.H.K. Lee, president of the International Society of

Biometeorology, the field has taken the view that:

"Within this zone (of climatic tolerance) the degree of imposed
stress can be controlled by various technical devices and
cultural shifts and the resultant strain on the bodily
economy or psychological acceptance varies enormously with
a multitude of genetic, cultural, experiential and physio-
logical factors. It is in this regulation of imposed stress
within this zone, and its effect upon resultant strain, that
human bioclimatology gets its greatest opportunity. Various
other aspects of bioclimatology, agricultural, animal,
engineering, ecological, etc., find equal opportunity in those
aspects of the environment that stand between man and climatic

elements - food, water, housing and environmental pollution".??

It is very characteristic that bioclimatology, an applied science
with a vigorous scientific background, has recognized the need for
the social evaluation of bioclimatic issues to become an essential

part of its empirical and theoretical research. Again, in a paper

21. See MAUNDER, W.J., (1970), p.205.

22. DUBOS, R., (1965), p.61.

23. [LEE, D.H.K., (1968), p.317. See also Part III, Ch.8, pp. 218,219
of the present work.



FIGURE 1:
DISEASES*

31

REPORTED EFFECTS OF THE INFLUENCE OF WEATHER AND CLIMATE ON

Short periodical effects

Long periodical effects
(seasonal or pseudo-seasonal)

Lung diseases

Tuberculosis:Haemoptysis sudden-
ly increased in clinics after
oppressive warm weather before
thunderstorms, after fohn, humid
cold foggy weather or sudden
heat waves

Increased sensitivity to
tuberculin test in March and
April; low during autumn

Asthma (bronchial): Increases
with sudden cooling (particular-
ly if accompanied by falling
barometric pressure and rising
wind speed); during high baro-
metric pressure and fog (in W.
Europe) very low asthma
frequency

Low in winter, suddenly in-
creasing after June, max. in
late autumn (W. Europe)

Bronchitis: Increasing complaints
during fog (particularly in air-
polluted areas) and specially if
accompanied by atmospheric
cooling

High in winter, low in summer
(in W. Europe)

Hay fever (and various forms of
rhinitis): Allergic reactions
often increase during atmos-
pheric cooling

Hay fever is related to flower-
ing of certain plants or grasses
different for different
countries. In W. Europe usually
max. complaints in May-June

Cancer

Skin cancer: More common with
increasing number of sun-hours
and increased exposure of the
skin to the sun

Rheumatic Diseases

Most forms of arthritis react to
strong cooling (falling temp;
strong wind). Humidity seems to
have no direct effect, only in-
direct through cooling

Arthritic complaints particu-
larly common in autumn and
early winter (W. Europe)

continued

*.  For authors and references see Tromp (1963a), pp.374-8, 575-84.
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continued

Heart Diseases

Coronary thrombosis, Myocardial Highest mortality in Jan-Feb
infarction and Angina pectoris: (in W. Europe and northern
Occur most frequently shortly USA), lowest July-Aug. In
after a period of strong cooling hot countries (e.g. southern

USA) highest mortality in
summer, lowest in winter

Common cold: Weather changes Max. in Feb-March; increasing
affecting thermoregulation mech- from Sept-March (in W.Europe)
anism, membrane permeability and
growth and transmission of common
cold virus seem to initiate the
diseases (e.g. very cold period
followed by sudden warming up).

Influenza: Rel. humidity below Max. in Dec-Feb; increasing
50% and low wind speeds seem to from Sept-March.

favour the development and
transmission of influenza virus

According to MAUNDER, W.J., (1970), p.207 (abridged from Tromp,!964b)

significantly titled "Culture and Society", Lee has stated:

"A reassessment of bioclimatologic interests is certainly
needed, but in terms of what? Change is at the heart of the
contemporary scene. It affects not only our concept of
environment, but our scale of values. Just as precise thought
about well-defined entities displaced an earlier
romanticism, social values have now become inherent in applied
sciences and threaten a virus-like transformation of pure
science itself."*" (my emphasis)

1.3.2 Econoclimatology

The study of the economic influences of weather and climate on
certain human activities - the so-called weather sensitive activities -
is a growing field, especially due to the remarkable developments of

"weather forecasting" which provided the necessary data for these

24. Ibid., p.318.
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studies. Econoclimatic studies have been undertaken in fields
related to agriculture, forestry, fishing, the manufacturing and
construction industries, transportation, utilities and commerce.
So far, these studies have been more or less localized without

reference to a regional or a national economic level?S,

Econoclimatic studies related to building climatology have been
largely related to the study of the effects of weather and climate
on the construction industry. The most important climatic elements
affecting economically both production and the speed of construction
are considered to be temperature fluctuations, wind force, humidity

changes, and mostly, rainfall and snow (see Figure 2).

By considering "building" as a weather sensitive economic
activity and by using suitable design weather information in decision
making, the economic gain has been estimated to be of the order
0.5% of the total production of the construction industry and,
obviously, if heating and air-conditioning are considered, the
benefits are several times higher, depending, of course, on how
successfully these services are designed. The type of models used

generally in econoclimatology is shown in Figure 3.

Econoclimatic studies which influence architectural design
beyond the stage of construction and at a much broader socio-economic
level are related to the provision of comfort, the minimization of
energy consumption, the utilization of solar and wind energy, etc.
Experimental architectural movements, for instance, "solar house",
"autonomous house", "climatic dome", etc. have usually been described
within an econoclimatic framework, though they also extend into a
broader ecological and socio-political one?®.

25. For a comprehensive study on the economics of climate and weather
refer to MAUNDER, W.J., (1970).

26. Refer to VALERet. al., (1975).
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FIGURE 2: CRITICAL LIMITS OF WEATHER ELEMENTS HAVING SIGNIFICANT
INFLUENCE ON CONSTRUCTION OPERATIONS

Snow Low High - Drying
Operation Rain and temperatures wind Dggse E;g:gg condi-
Sleet (°F) (mph) g tions
Surveying L L 0 to -10 25 X - =
Demolition and
clearing M M 0 to -10 15-35 X X -
Temporary site _ _
work M M 0 to -10 20 X X
Delivery of _ & .
Matarial M M 0 to -10 25 X
Material
Site grading M M 20 to 32 15-25 X X
Excavation M M 20 to 32 35 X X
Pile driving M M 0 to -10 20 X X -
Dredging M M 0 to -10 20 X X -
Erection of
coffer dams M L 32 &2 X X X
Forming M M 0 to -10 25 - X -
Emplacing re- ¥ - "
inforcing steel M & 0 to -10 0 4
Delivery of pre-
mixed concrete M L 32 2 X X -
Pouring concrete M L 32 35 - X X
Stripping and _
curing concrete M M 8¢ &5 X X
Installing under-
ground plumbing M M 32 23 - X X
Waterproofing M M 32 25 - X -
Backfilling M M 20 to 32 35 X X X
Erecting struc- L L 10 10-15 X . =

tural steel

continued




continued

Exterior
carpentry

Exterior
masonry

External
cladding

Installing
metal siding

Fireproofing

Roofing

Cutting conc-
rete pavement

Trenching, ins-
talling pipe

Bituminous conc-
rete pouring

Installing wind-
ows & doors,
glazing

Exterior
painting

Installation of
culverts and in-
cidental drain
drainage

Landscaping

Traffic protec-
tions

Paving

Fencing, install-
ing lights,
signs etc.

20

45

32

to -10
32
to -10
to -10
to -10
35
to -10
to 32
45
45
to 50
32
32
to -10
to 45
to -10

15

20

15

15

35

10-20

35

25

35

35

15

25

25
15-20
35

20

35

Note: L indicates light; M indicates moderate

* indicates water freeze

See MAUNDER, W.J. (1970), p.104, (abridged from U.S. Department of

Commerce (1966) publication, Weather and the Construction Industry).
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FIGURE 3: SCHEME SHOWING COURSES OF STEP-BY-STEP PROCEDURE TO FIND THE
ECONOMIC VALUE OF WEATHER DECISION INFORMATION

LIST WEATHER
SENSITIVE PROCESSES

J
IDENTITY COLLECT TECHNICAL COLLECT OBSERVED
WEATHER IMPACT (OPER. PLANNING) W. LOSS/GAIN DATA
DATA
QUANTIFY DETERMINE COSTS
WEATHER TRANSFER TECHN.
SENSITIVITY TERMS INTO ECON.
TERMS
\
N TRANSFER WEATHER
PROVIDE WEATHER TRANSFER WEATHER INFORMATION INTO
TNFORMATION INFORMATION INTO ECONOMIC TERMS
i TECHN. TERMS
1
: |
S I e
{ |
| |
' S PRODUCTION
S e S
J BENEFIT g STATISTICS
COST OF N
WEATHER INFORMATION|———-NBENEFIT/COST
PRODUCTION 27

1.3.3 Socioclimatology

Studies on human climatology have been almost wholly carried out
on physiological, psychological and strict economical bases while
socioclimatic considerations have been largely neglected, though it

is generally agreed that certain social reactions and behaviours are

27. ..according to VALCO, P., see his paper, "Use of Climatological
Data in Building Design with Respect to Economy", in Teaching
the Teachers in Building Climatology, (1972), p.137.
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associated with the state of the atmospheric environment?®. Socio-
climatology, defined as the field which studies the interaction of
weather and climate on human social behaviour, is in many respects
closely related to architecture, planning, and generally to environ-
mental sciences, since environmental design, to a certain extent,
shapes the atmospheric surroundings of man. In this way it becomes
imperative to study the relationship between environmental design -
including architectural and planning - and human reaction to the pro-
duced microclimates and ecoclimates. Parr?®, for instance, has
suggested that sociologists should work in conjunction with architects
and planners in order to establish goals for environmental design by

oxamining the above relationships.

-

It is important to note that such social bases for environmental
design have been well-established in human ecology. The well-known
human ecologist, Pierre Samuel®°, discussing the general ecological
problems related to modern cities, considers problems associated with
the socio-spatial order of the built environment to be of equal, if
not of greater, importance than those which are stkict]y related to
the physical deterioration of the atmospheric environment; 1ike air
pollution. Samuel successfully relates the biological and socio-
economic aspects of the environmental problems in a process of
describing and defining the ecological problems of cities, and it is
mainly this "socialization" of the ecological phenomena which permits
him to explain comprehensively the real causes of deterioration of
the human environment. But even in Samuel's context, although
environmental phenomena acquire the necessary dimensions to formulate
28. This area of investigation 1s extensively, though not comprehen—

stvely, discussed and defined in SEWELL, D.R.R., (1966), and

(1968). For a summarized view of this topic see MAUNDER, W.dJ.,
(1970), pp.185-216.

29. PARR, A.E., (1968).
30. See SAMUEL, P. (1973), especially Chapter 4.
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an integrated explanatory basis for the ecological deterijoration of
the environment, there is no established methodological framework by

which meaningful action upon the environment may be implemented?®!.

Today, although there is some tendency on the part of sociolo-
gists and environmentalists to establish a rather more open attitude
towards the socioclimatic problems of the environment, the field of
socioclimatology has remained virtually unexplored®?. Furthermore,
the limited research conducted so far fails to consider the
importance of developing a broad theoretical framework within which
statistical information from studies 1ike those proposed, for instance,
by Haas®® and Maunder®" could become meaningful in organizing and
implementing action upon the environment. In organizing such a
f}amework for those socioclimatic problems which are related to the
broader architectural environment it becomes significant to describe

the processes by which certain microclimatic and ecoclimatic phenomena

31. Further discussed in Part III, Ch.9. See also, CLAIBORNE, R.,
(1970).

32. Refer, for instance, to the "Discussion on Human Sciences as
Basis for Performance Requirements" in Teaching the Teachers in
Building Climatology, (1972), pp.170-181, and also to the con-
eclusions of this colloquium, swmmarized by WALLEN, C.C.,
pp. 289-291. -

33. HAAS, E., (1968) has suggested among others possible topics for
socto-climatic research concerned, for instance, with incidence
of Zllness or crime and organization of the relevant social
institutions, disruption and use of basiec community services -
nature and use of recreational and leisure-time activities, ete.
See pp.53-67.

34, MAUNDER, W.J., (1970), proposed topics of socio—-climatic research
concerned with the discernible consequences of weather modifica-
tion, the kinds of individual and group readjustments that may be
anticipated due to weather variations; whether significant
differences of individual or community responses exist between
planned weather modifications and inadvertant modifications such
as air pollution; relationships between weather and riots, ete.
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are produced, experienced and transformed into human reactions and
modes of behaviour. This process also includes the role played by
buildings as physical objects, and by the processes of production of
the built-environment as a whole. Meaningful explanations of the
ways in which climate interacts with human social behaviour cannot
be given only through statistical correlations. The complexity
caused by both the diversity of microclimatic and ecoclimatic
phenomena and the dynamics of human responses to climate is far too
high to be grasped through analytical methods. Instead, it is
imperative to go beyond the level of surface reality, towards their

unobservable deep structure.

Socioclimatology examines both the influences of weather and
climate on human social behaviour and also, in an ecological mode,
thé modifications of these elements due to particular forms of social
organizations and activities. In this way it becomes interested in
man's ability to modify and forecast the weather with some precision;
in the pollution of the atmosphere by means of certain socio-
economic modes of production; in the environmental control man exerts
.on urban areas, etc. Since man-made modifications of the "natural"
climate involve planning and decision making, they initiate political
and legal problems. Political and legal climatology, therefore, are

included in the sphere of socio-climatological investigation®®.

1.3.4 Building Climatology

Many of the problems which are identified today with the field

of Building climatology - such as "pollution", concern for "clean air",

35. For a more detailed discussion concernmed with the political and
legal aspects of weather and climate, and more generally with
socially based climatic research, see Part III, Ch.9.
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"comfort", etc. - were extensively studied during the nineteenth
century by the fields of "public health", "planning" and "ventilating
design". These fields were not identified as "Building Climatology".
As such, building climatology grew out of attempts to design
buildings rationally in relation to a whole set of influences and

got its identification out of the move to a rationalist architecture.

The established areas of research in building climatology are

usually taxonomized in the following five categories:

1. Studies of weather and macroclimate in the overall surroundings
of a city or a building and application of this information to
the decision making: in planning processes about the location
and orientation of buildings; and in the construction process.
Ordinary meteorological statistics may be used for these

applications.

2. Studies of the mesoclimate within a city and the surroundings of
buildings and application of this information to the design of
buildings or the landscaping process. Ordinary meteorological
records do not provide enough data and special meteorological

observations might be necessary.

3. Studies of the microclimate surrounding the vicinity of a
building or a neighbourhood and application of this information
to building details such as selection of materials, fenestration,
vegetation around the building and provision of environmental
control devices or structures. Measurements to map the climato-

logical sheath of the building are necessary.

4. Studies on the transport of moisture and heat through the

building envelope and application of this information to
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architectural and constructional details of a building, and the
provision of appropriate installations for the maintenance of a

desired indoor climate.

5. Studies on the relationship between outdoor and indoor climates
with application of information received from studies under 1 to

L

However, it has recently become commonly accepted among building
climatologists that human sciencesshould form the basis for perform-
ance requirements, and that research should be oriented towards a
careful treatment of the human component and particularly the "human
need" as the basic unit for evaluating research on the above topics.

John Langdon, for instance, has stated that:

"I then see that most of our research is directed to clearing
up the mess; to deal with problems of nuisance, noise, wind
around buildings, over-heating and so on. Critical situa-
tions which we have tried to put right and we hoped that in
the course of doing so we would also establish some functional
norms. What is wrong about this process is that we are not
taking a general look at 'la condition humaine'; we are not
taking a general over-view of human needs and of how building
and planning can meet them."®’

The human needs for shelter and its particular climatic perform-
ance cannot be derived only by considering the man-climate inter-
action in isolation from the general socio-economic system within which
such human needs are to be fulfilled. Obviously, the need for shelter
varies with the severity of the climatic forces to be overcome and may

range from the need for no shelter at all (on climatic grounds), to

36. This categorization of research in Butlding Climatology was pro-
posed by C.C. Wallen, representative of the World Meteorological
Organization at the "Teaching the Teachers on Building Climatology"
colloquium — held in Stockhom on 4-6 September, 1972, under the
auspices of the International Council for Building Research (CIB)
and the World Meteorological Organization (WMO) — in his intro-
ductory speech. See pp.9-12 of the above colloquium.

37. Ibid, p.30.
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the need for maximum protection3®. But, in any case, building
performance requirements are to be based on the broader system of
social-evaluation within which cultural values, local technological
resources, socio-economic conditions and climate should be brought
together and balanced in a process of defining the social need.

There is no doubt that the more severe the climatic éonstraints the
less variation will be permitted from performance requirement defined

on climatic grounds alone.

It is characteristic that in primitive and vernacular architecture
successful solutions to climatic problems were undoubtedly based on
some system of social evaluation. In Rapoport's study of these
problems, it becomes evident that such successful solutions were always
“Q}oup solutions" and not individual: a fact representing a cultural
response to building performance requirements and the methods by which

they can be achieved?®®.

Another way of establishing a social base for the evaluation of
building performance climatic requirements is by shifting the scope
of investigation from the concept of "human" or "social need" to
the more specific one of "human activity"“®. Hariet Ryd summarizes

this view in the following statements:

38. A. Rapoport's concept of "elimatic scale" is a useful tool to
examine the dynamic relationship between human need and design
approaches determined by pure climatic functionalism. See
RAPOPORT, Amos (1969), p.85.

39. Ibid., p.86.

40. This is, of course, a more backward thinking to the man/
nature rationalist duality.
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"It is, therefore, sensible both from the economic and
ecological point of view to define the comfort climate as

a climate which facilitates activity"..... " Research is,
therefore, needed to supply development planning procedures
with knowledge of the opportunities which there are at
every planning level for checking the climatic effect of
building development, in order that the climate of the
region, urban area and outdoor spaces may be as favourable
as possible, with regard to both people's outdoor
activities and the climatic stresses imposed on buildings

and landscape".“!

The possibilities, in terms of both the advantages and the difficul-
ties, of establishing a comprehensive framework within which a
"climate-activity design oriented system" could be developed have
been discussed by the author in a preliminary paper“? and they are

further considered in this thesis.

1.4 HUMAN CLIMATIC CLASSIFICATION SYSTEMS: THEIR RELEVANCE TO
ARCHITECTURAL CLIMATOLOGY

During the last century more than seventy different classifica-
tions of climate have been attempted, the overwhelming majority of
which are concerned with the relationships between climate and
vegetation or soils. Surprising as it might be, only few attempts
have been made to classify climate from a human point of view, and most
of them were originally prepared for military planners interested in
extreme climates“®. Here, we are going to discuss three of these

human classification systems; Maunder's, Terjung's (1966b) and Gates',

41. RYD, H., (1972), pp.56, 78-79.
42. MARAVELIAS, Th., (1975), pp.22-32.

43. Attempts to classify climate from a human point of view - apart
from MAUNDER (1962), TERJUNG (1966b) and GATES (1972) discussed
in the text - are, among others, BRAZOL (1954) who proposes a
system of "comfort months" to be used in assessing military
elothing needs; TERJUNG (1966a) on the physiological climates
of California; GREGORCZUK (1968) who introduced mappings of the
world bioclimates related to air enthalpy. PROHASKA (1967), also
provides a discussion of the problems assoctated with the
terminology in bioclimatic classifications.
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in order to examine their relevance to architectural and planning

climatic phenomena.

Maunder formulated his human classification index of the climate

of New Zealand“* from thirteen climatic elements as follows:

X = (3R1 + 3R2 + 2R3) + (451 + 332) +
(2T.l t Ty + T3+ Ty +T;) + (SH]) + (2W, + 2W,)

where:'(see Figure 4).

In assessing his index Maunder pointed out the following diffi-
culties which generally characterize any attempt towards human

classification of climate:

"First, the climatic elements which portray the human climate
must be selected...; second, not all the desired climatic
elements are available for classification...; and, third,
once a selection of the climatic elements is made, they
must then be weighted'. That is, it must be decided how
important a particular climatic element is in relation to
the total human climate".*?® '

Maunder's human classification system provides a useful technique
of mapping climatic information at a level defined by the network
of existing meteorological stations but it lacks the possibility of
converting this information to the urban scape where it would have
more relevance to architectural climatology. Furthermore, it
attempts to classify climates from a strictly comfort index standpoint
without taking into account cultural and regional connotations and
historically produced customs which might be of primary importance for

a comprehensive human classification system.

44. See, MAUNDER, W.J., (1970), p.201, and his paper on A Human
Classification of Climate, Weather, 17, No. 1, Jan, 1962, pp.3-12.

45. MAUNDER, W.J., (1970), p.202.



o]

‘6d “(296L) ‘uep ‘| *ON /I ZoyzvaM ‘(P M ‘YIANNYW :994N0S

0°SE #5722 v°ee -5°¢l LAl U 6 =8%¢ AR 4eak Jad ydw 09 2
S3snb pulMm yaLm shep 4O Jaqunu uesy M

6°v2¢-0"0S1 6°671L-0°06 6°68 -0°G¥ 6 v -0°GlL 6%l -0 Jeaf sad ydw 0 L
S3sSnb pulM yitm sAep JO Jaqunu ueay M
6°65 -0°85 6°LS -0°95 6°55 -0°1S 6°€5 -0°2§ 615 =005 (45)autod map se passaudxa xapui A3tpiuny = Ly

6°92¢-0°0GL 6°6%1-0°06 6°68 -0°G¥ 6"y -0°GL 6°¥l -0 Jeaf sad G
35044 punosb yitm sAep 4O Jaqunu ueay 1
6°€6 -0°06 6°68 -0°98 6°98 -0°¢28 618 -0°8L 6°LL -0"¥L Amov adnjeuadwa) wnwixew [enuue ueay = V|

6°€v -0°0F 6°Ly -0"bY 6°LS -0'8Y 6°GS -0°¢§ 6°65 -0°99 (4,) yjuow 3sap(0d ¢
40 3unjedadwal E:mvxms AL Lep uesy )

6°6L1L-0°08 6°6L -0°8% 6Ly -0°¥¢ 6°€¢ -0°8 6°L -0 Jeaf uad 2
3S0J4} US34DS Y3LlM sAep JO Jaqunu uealy gt
LLOS- LEIE 0£9€-1£92 0£92-9061 G06-0G€ 6€1-0001 (4,09 @seq) sAep-aaubap [enuue ueay = !
662-052 6¥€-00€ 66€-05¢€ 6v7-00% 667-05 (u) ‘supysuns
3ybLuqg JO uoLjeUND UBJULM ued S

66/£1-0091 6661-0081 6612-0002 66£2-0022 6652-00%¢ (y) autysuns ]
3ybLug 40 uoLjednp |enuue ueay S

6°9b -0°Gb 6°87 -0° Lt 6°05 -0°6% 6°¢S -0°1lS 695 -0°€S (we g - wd 6) 3ybtLu ¢
3e BuLudn220 [|ejuled }Jo 3bejuaduad b
22lL1-268 168-80L L0L-€9S 295-Lhy 9vy-GG€ (4) Llejules jo uoLjesnp |enuue ueay Nm
8°LL1-0700L 6°66 -£°95 ¢ 95 =L° 1€ 9°LE -8 L1 Ll =0°01 (uL) [lesuted |enuue uesy Fm
g b € 2 L buLjey 403084

X3ANT 3LVWITID NVWNH 40 NOILYNIVAI ¥04 IW3HIS ONILYY

‘v WNIIS




46

FIGURE 5: HUMAN CLIMATE INDEX FOR NEW ZEALAND

Station R] R2 R3 S] 52 T] T2 T3 T4 T5 H] w] ”2 X

Nelson 3 3 2 1 1 3 3 2 3 4 2 2 1 60Best
Auckland 3 1 4 3 2 1 1 1 2 1 5 3 1 178

Christ-

church 83

~N
~N
™o
-+
w
=1
w
w
+
=
(AN ]
w
(S ]

Wellington 3 3 2 3 4 3 1 3 2 2 2 5 5 90

Inver-
cargill 2 3 1 5 5§ b5 3 3 3 3 2 4 3 101 Worst

Source: MAUNDER, W.J., Weather 17, No. 1, Jan. (1962), p.9.

Another interesting human classification of climate is the one
pruposed by Terjung (1966b). The unique characteristics of this system

are:

(i) It considers "human comfort" in its historical evolution with
cultural and regional connotations attached to it. As a result
of this Terjung tried to define the concept of human comfort in
a broader physio-cultural context of climatic sensations which
include customs, preconceived ideas and even irrational notions

which differ historically and geographically.

(i1) It considers the social significance of climate by taking into
account the fact that the climates of certain regions have
influenced population movements, occupancy, military strategy

and cultural achievements.

Such a classification system may serve, according to Terjung, a

number of different purposes:

(i) To map human climate for the benefit of the "retired" and "the

victims of certain diseases intensified by climatic conditions".
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(ii) In the field of education by developing a better appreciation

of the atmospheric environment.

(ii1) In mappings which may help to determine clothing requirements,
nutritional needs and physiological and psychological reper-

cussions of an area.

(iv) The bioclimatic maps which are provided by this classification
system would simplify housing needs, building materials and

heating or cooling requirements"®.

There is a major problem inherent in human classification systems,
based on comfort indices, which is concerned with the concept of
comfort itself. Comfort states do not provide satisfactory description
of. permissible climatic ranges for certain kinds of endeavour and
activity even when they are based on a much broader definition of
comfort than the psycho-physiological one. The concept "comfort
climate" should be replaced by "climate which facilitates activity",
if such classification systems are to provide useful information for
architects and planners who mainly, and primarily, deal with activities.
This, of course, is possible only for activities for which their
c]imafe-activity function is not very complex“’. Nevertheless,
classification systems like those of Terjung, though general in scope -
particularly when applied to the scales of architectural climatology -
represent encouraging attempts towards some sort of socially evaluated

classification system.

In a more recent attempt, Gates“® has suggested a human classifi-
cation system at a microclimatic level and in a dynamic sense.
46. Ibid., p.203.

47. See ARENS, E.A., (1972).
48. GATES, D., (1972), pp. 69-74.
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Particularly, he tried to describe the microclimate which-surrounds

an organism and which is significant for its comfort, its behaviour
and its viability. At the same time, he tried to describe micro-
climate as it may occur moment by moment throughout day and night.

The climatic elements which Gates considered significant for his
classification system are: (i) the amount of radiation absorbed by an
organism's surface, (ii) the air temperature, (iii) the wind speed,
and (iv) the relative humidity. His éystem gives approximate
quantitative conditions for different spaces in different hours

during the day or night (see Figure 6).

Such a classification system may be used, in certain cases,
to describe approximately the changes of microclimate brought about
by the activities of an organism. Take one of Gates' examples which

illustrates this point:

"Consider the climate of a skier in the sun standing still on a
snow field at a high altitude in the gounta'ns. The sky is
clear, the air is still and cold, -10°C (14°F). The relative
humidity may be fairly low. The skier's microclimate is SCSD.
He is receiving a great deal of radiation, since he gets direct
sunlight and skylight, much reflected sunlight from the snow
and, in addition, thermal radiation from the snow surface and
nearby pine trees. He becomes so warm because of the energy
flowing into his body through his clothing that he takes off his
coat. He begins to ski, moving rapidly down the slope. His
microclimate is now SCWD, and the convective cooling of the cold
air rushing across his surface becomes great; he is chilled and
stops to put on his jacket. Soon, however, the sky clouds over,
and a storm moves in with an increased humidity. Standing still
on the slope his microclimate is CCSH, but as he skis it is
CCWH. His energy budget has changed dramatically, and now the
convective cooling is not compensated by high radiation input but
by a very low radiation field, since he is sandwiched between a
very cold snow surface and a cold cloud surface overhead. Even
his snug down-filled jacket may not keep him warm enough. The
humidity has increased, and the conductivity of his clothing has
increased with the additional moisture. The skier must exercise
vigorously, thereby increasing the body heat or metabolic heat,
in order to stay warm."“?®

49. Ibid, pp.73,74.
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However, the microclimatic complexity of the built environment
appears to be so high that Gates' classification can describe it only
at a very simplistic 1eve1: This complexity is multiplied to a con-
siderable extent by building and planning features as Figure 7,
introduced by Ryd, indicates. Obviously, if one succeeds in
formulating a satisfactory classification system by int%oducing Ryd's
microclimatic complexity into a Gates' type classification system a
number of basic problems, related to the microclimatic mapping of the
built environment could be solved. But, in my view, though a micro-
climatic mapping, like the above, would be a valuable achievement
in building climatology, the problems of how this mapping could be
evaluated and used in design and planning decisions still remains.
Such problems could probably be answered through an "ecoclimatic
mapping" of the build environment, based on some system of social
evaluation applied to the microclimatic mapping, thus establishing
design criteria on a much broader and more comprehensive base. I
will return to this concept of "ecoclimatic mapping" of the built
environment in Part IV after establishing a proper methodological and

descriptive framework within which the basic concept of ecoclimate can

be adequately defined.

1.5 CONCLUSIONS

The imported terminology and taxonomy which are currently used
for the study of meteorological and climatic phenomena in architecture

and planning introduce a number of difficulties.

Climatological concepts are strongly influenced, terminologically,
by the size and morphological characteristics of the area which they

describe. This characteristic is also observed in all the fields of
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applied climatology where the "imported" climatological terminology

is usually left intact, although enriched with different connotations.
These connotations account for the homonymity and the synonimity
which are associated with most climatological terms. This state of
affairs characterizes the terminology used in the fields of
architectural and puilding climatology and, eventually, results in
the disassociation of the terminology used with the nature and

character of the particular phenomena which it intends to describe.

Thus, I have tried in this chapter to introduce a new terminology
which, although imported from climatology, has been redefined in
relation to the multidisciplinary nature of the architectural
phenomena and specifically those with which the present work
p;imarily deals. In this context the concepts of "microclimate" and
"ecoclimate" have been redefined and distinguished in the following

manner:

"Microclimatic" phenomena are considered to be those concerned
with (i) the transformation of the macroclimatic environment to the
climatic conditions created or modified by the built environment
and (ii) with the physical mapping of these transformations which is
describable in the language of physics and specifically of climatology

and meteorology.

"Ecoclimatic" phenomena, on the other hand, are considered to be
those concerned with the semantics of the physical fields of climate
and microclimate, that is, with the human perception, understanding
and evaluation of the climatic conditions of the built environment.
These phenomena, therefore, cannot be defined by their microclimatic
characteristics alone and they are not describable in a purely

climatological and meteorological language, but only within a much
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broader conceptual framework where the processes of producing the
architectural environment together with the semantic dimensions of

the climate of the built environment are taken into account.

Furthermore, the brief examination of certain fields of applied
climatology - bioclimatology, econoclimatology, Socioclimatology and
even building c]imatoiogy - has shown that some interesting concepts,
developed Tlately in these fields, provide enough evidence to support
the argument that social values are becoming recognized as inherent
in applied science, a fact which suggests a more critical look at
the "imported" knowledge directly derived from a purely physical

climatological context.

Finally, a brief review of the existing human classification
systems of climate and microclimate showed that, although they are
undoubtedly useful in certain cases, they are not directly applicable
to a study of the climatic problems of architecture. A taxonomy
relevant to the study of the climate of the built environment has to
consider primarily the ecoclimatic phenomena and structures organized
in it and for this reason it should be formulated on an appropriate

dynamic basis.

The next chapter undertakes, among other things, the objective
of showing, through examples taken from the history of the built
environment, that man and society have always conceptualized their
habitat and their cities in ecoclimatic rather than in microclimatic
terms. Additionally, a general framework within which an appropriate
taxonomic system for ecoclimate can be developed is provided in
Part II of this work. However, it should be stressed that a lot more
experimental and, in certain aspects, theoretical work is needed before
such a general framework can be developed into an integrated and

practically useful ecoclimatic classification system.
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CHAPTER 2

THE ECOCLIMATIC CONCEPTUALIZATION OF THE BUILT ENVIRONMENT
IN A HISTORICAL PERSPECTIVE

2.1 INTRODUCTION

It has been a methodological assumption in this project that
architectural descriptors in general and ecoclimatic descriptors in
particular, have been influenced to a great extent by historically
emeégent problems. Although the History of Architecture constitutes a
quite different volume of knowledge from the one which might be
suggested by the above assumption, it is possible in certain areas of
1nvestigafion to derive an appropriate body of information necessary to

explain diachronically the evolution of environmental concepts.

The historical investigations of climatic and ecoclimatic concepts,
though generally neglected in the Titerature of the subject, constitute
a useful base upon which the evolution of these concepts and the major
dimensions involved in the process of ecoclimatic conceptualization of
the built environment may be examined. Such a broad scope presupposes
the adoption of the view that the built-environment should be regarded
as a result of the interaction between man-and-nature. Here, man is
considered with his social organization; his way of life; his nature
and aspirations; his social, psychological, individual and group
needs, his world view and his attitudes towards nature; and his know-

ledge and techniques. Nature, on the other hand, is considered as a
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given set of structural laws; as availability of resources; as

climate, material and landscape characteristics. In such a framework
we have also to assume that, with respect to the built environment, the
climatic influences on man should be understood in two ways. First,
climate and other physical aspects influence directly certain

behaviour and activity patterns of the individual or the social group
and through these influences the total organization of the built-
environment. Second, climate influences indirectly the behaviour and
activities of man through modifications which affect the organization
of the built-environment and which become habituated and internalized

by the individual or the social group at many different levels.

In dealing with the history of the built environment, we are
0bv§ous]y concerned with evidence of the past. Historical studies con-
cerned with certain aspects of the built environment which are related
to the materials, construction techniques and styles do not present
serious difficulties since evidence can be drawn from the remains of
buildings or other archaeological remains. But, historical studies
concerned with the conceptualization of certain features of the built
environment (e.g. climate or ecoclimate) deal with man's attitudes and
values towards his environment and, therefore, the scope of their
investigation must be extended beyond mere archaeological evidence.
Apart from written records, information concerned with ecoclimatic
concepts can be drawn from studies investigating the types and
organization of buildings in close relation to the socio-cultural and
physical character of the milieu that have produced them. The emphasis
should be primarily on the type of socio-cultural knowledge needed for
an understanding of the paradigms, norms and set of values that people

employed and manifested in their buildings during their struggle with
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their environment as a whole.

Historical studies of this kind are of an explanatory character in
terms of providing an appropriate framework in which a number of'points
may be clarified: for instance, which aspects of the ecoclimatic
conceptualization remain constant, which are changeable and what are
the reasons for change. In other words, they provide a framework
within which all the advantages of studying diachronically the built

environment can be exploited.

An additional but also important reason for studying the concept-
ualization and organization of the ecoclimatic environment of the past
is that the physical constraints were very strong and people's response
to them much more immediate and clear than in contemporary situations
where not only the response to the problem but also the recognition of
it has become much more difficult for the architect due to the
involvement of self-conscious design processes and the overall
complexity of the modern environment. By comparing the ecoclimatic
organization in earlier cultures with that resulting from the impact of
the Industrial Revolution upon the economic, technological and
environmental components of the built environment, the magnitude of
change in the systems of evaluation of the ecoclimatic environment may
be studied. Furthermore, the various static or dynamic factors involved
in the general process by which the ecoclimatic environment is

produced, organized and evaluated may be defined.

However, historical studies of this type which take into con-
sideration cultural factors may not be necessarily of a chronological
nature. There are societies which in terms of culture are closely
related to each other, although their chronological distance might be

more than two thousand years. Anthropologists, for instance, have
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described a great number of primitive cultures of the present day
which in terms of technology,way of 1ife and social organization are
closely related to those existing in the neolithic period of our
civilization. Therefore, a study on the evolution of ecoclimatic
concepts should employ its own particular methodology. One method is
to examine types of buildings and their spatial organization in
different places and within different cultures in an attempt to
identify constancies or differences in the way in which ecoclimatic
needs are conceptualized and compensated. Another method is to study
the divers