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Particularitati ale noii paradigme a Complexitatii permite studiul sistemelor
disipative, vii, capabile sa actioneze inteligent si sugereaza directii noi de abordare in
problematica cognitiei, a Constintei in evolutia ei de la cunoastere si intelepciune

catre spiritualitate si indumnezeire.

Ordine,Abordare Dezord_ing, .
analitica, liniara, Intre Ordine si Dezordine un nepredictibilitate,

newtoniana taram al COMPLEXITATII intamplare,Abordare
statistica

complitate *De la masurarea unui parametru la ...
A evaluarea unui pattern caracteristic

\ *De la modelare la simularea “genezei”

WEVAT : : \ De la cautarea invariantilor intr-o lume
: de flucturatii la studiul rolului flucturatiei
"\.\_h, ) : i in geneza sistemului (rolul structurant al
- dezordine .
fluctuatiilor)

Productia de negentropie
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Complicat vs. Complex

Un sistem complicat poate fi modelat si controlat; are
0 structura predeterminata; are o dinamica
previzibila, modelabila matematic prin sisteme de
ecuatii diferentiale; poate fi studiat printr-o abordare
reductionista, cauzala, determinista & stochastica.

Complicat implica: linear, principiul superpozitiel,
reductionism Newtonian

Linear f(x) + £(y)

System
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Un sistem complex co-evolueaza odata cu mediul; este
sensibil la conditiile initiale; prezinta procese de
auto-organizare; poate sari de la un mod de operare la
altul (tranzitii de faza); nu poate fi modelat prin izolare
si identificare a unor relatii strict cauzale, este
dependent de “istorie”, dificil de studiat intr-o abordare

Cauzala ” ISto.d;P:Il'lofoczm
Complexitate: neliniar, evolutiv, contextual, Latin word complexus, which signifies
holist, transdisciplinar "entwined", "twisted together". This

may be interpreted in the following
X result # way: in order to have a complex you
sl el f(X) + f(y) neeq two or more component.s,.which
y " a_re_Jomed in such a way tha_lt |_t IS
ek difficult to separate them. Similarly, the

Oxford Dictionary defines something
as "complex" if it is "made of (usually
several) closely connected parts".
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Consecinte

 un sistem complex nu poate fi inteles printr-o abordare reductionista

 un sistem complex este disipativ, manifesta criticalitate auto-
organizata, tranzitii de faza, comportament haotic, puncte critice,
bifurcatii, poate fi controlat (controlul haosului), se poate aplica
conceptul de rezonanta haotica, rezonanta sochastica

* exista sisteme complexe cu constiinta (arheme si nu sisteme)

Metodologic, studiul unui sistem complex presupune

|dentificarea unor amprente (pattern) “comportamentale”
Identificarea unor discontinuitati, puncte critice de restructurare interna

O noua viziunea asupra abordarii experimentale, de la proiectarea
contextului la modalitatea de colectare si interpretare a datelor

Noi protocoale experimentale, specifice comportarii neliniare ale unui sistem
Noi senzori si echipamente
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Viziunea GAIA — abordare inter si transdisciplinara a Vietii intrupate

Decoherence, quantum theory and their
implications for the philosophy of

geomorphology

Stephan Harrison® and Philip Dunhamt

Recent philosophical discussions on the nature of geomorphology (Bassett 1994;
Richards 1994; REhoads 1994) have concluded that the way forward in
geomorphological explanation s through cither an emipiricist or a realist appmach.
This paper draws lessons from quantum mechanics and the related concepts of
devoberence and entanglement to explore the theonstical limitations of both of these
existing approaches bo geomorphology. It is suggested that empiricist and realist
approaches are misguided in thear attempts bo view the researcher as being in some

way “‘defarhed” From tha realiin af tha anclsnmenial oo adar s iieabioe
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scientific explanation in  geomorphology  This
paper makes a contribution to the debate h:,-
drawing lessons from quantum theory. Specifically,
it wses the main procepts af thae fop-:n'hagﬂn
[nterpretation of quantum mechanics o explone
the theoretical limitations of realist and empiricist
approaches  to geomorphology, and  discusses
the mature of decoherence and entanglement as
potentially limiting factors in our exploration of
landscape and process

The paper is divided into three parts. o the first,
we briefly outline the key characteristics of the
m.'ljou' -cx:ia:ﬁng philrmphi;n] app‘r\w;h{'s o geo-
marphalogy. The second part of the paper uses
concepts and ideas underlying quantum theory to
show how some of the main epistemological and
ontolagical claims associated with these existing

Sbephan Harrison and Philip Dunham
is advanced through the collection of established or
verified facts.! Throughout this process, the
researcher assumes the robe of a detached and
meutral observer, gathering and analvsing infor-
mation in a seemingly objective and disinterested
waw

Empiricist ontology envissges a meality which is
directly observable to the researcher, and which &=
characterized by an enduring natural order. What
exisls s thus whal is seen (and proved) o exist.
The motion of am enduring natural order o the
world underpins two further characteristics of the
logical positivist varant of empiricism. First, it
endorses the Humean conception of causation,
which is based on the noton of a direct and
cn-durins mlaminn,ship between observable caesal
mechanisms and events Scientific  explanation

e Oa NU SiMplificam si sa nu fragmentam Natura dupa interesele
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Introduction

Geomorphologists have traditionally been reluc-
fant to discuss the philosophical foundations of
their discipline. As recently as 1994, Richards could
atake

... mesl geomarphologists still have Btle interest in
deeper philosophical and theoretical s [ty
are| mare comdortable with geomorphology iself than
with any philosophical underpinning 0 might have.
[Richards 1994, 2778}

This state of affairs contrasts sharply with the
expericnce of other arcas of geographical enguiry
lmost notably within “human’ geography), where
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wide-ranging philosophical debate has become an
integral feature of the research agenda (see, for
example, Cloke o of 1991 Plle and Thrift 1995;
Benko amd Strobmayer 1997 Bames and Gregory
1997 Peet 1998).

Mevertheless, lately, the situation in physical
geography has begun to change, Several geo-
morphologists (Kichards 1990; 1994; Bassett 1994;
Rhoads 1994; Rhoads and Thorn 199§} have
initiated & lively debate about the nature of geo-
morphology. which has explicitly congidersd the
strengths and weaknesses of competing  philo-
sophical approaches. These authors have con tested
the relative merils of empircism, positivism,
critical rationalism and  realism as bases

1550 202734 & Riyal Geograprhical Soety (with The Institube of British Geographers) 1958

derivatives logical positivEsT and crifical Tanonal-
ism} om the ore hand, and realism on the other. OF
these philosophics, empiricism has been by far the
minst rl:bcm:iw]y app]i.ed. HpeciaIJ}' in gk I.u-giul
positivist incamation. The realist approach has
started to gain ground only in the last few years
leg Richards 1990; 1954; Richards e &' 19970, and
its explicit application b empirical research in
geomorphology femains in is mfancy,

Like all philosophies of science, empiricism and
its dernvatives are characterized by a particular st
of epistemological and ontological claims. The
former refer to an idea of knowledge and how
it may ke produced, whilst the labtter conmaote an
idea of being or existence. Epistemologically.
cmpi:rickm for,  more cmmctl].-. ity positivist
derivative) contends that knowledge s gained
through experience, with the provise that this
experience is verifiable. In other words, ko led ge
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I1HEa), IS BRASKANAN branda of reallsm nas been
developed as stical malism in the social sciences,
where it has received serious  attention  from
human geographers sinee the 1980 (eg Allen 1983,
Sayer T9B5; 1992, Sarre 1997 Pratt 1994 1995
Weung 19970 I counberpart in the physical sci-
ences — transcmdenfal realism (hereafter referved o

as realism) - has also attracted a growing, number
of adherents, among them geomorphologists such
as Richards (1990; 1994).

Realist entology is encapsulated in a device
proposed by Bhaskar (1978), Bhaskar considers
that there are three realms to reality. These are the
sl (which comprises real entities, structures and
generative mechanisms), the achusl {which com-
prizes events) and the awprion’ (which consists of
human experiences). Each of these domains is
contingently (ie incidentally) related 1o the athers.
A5 Bhaskar explains,



