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5.1. Troops of the 82nd Airborne Division in the sky above Nijmegen 
(Operation Market Garden).

“Why is geometry often described as ‘cold’ and ‘dry?’ One reason lies in its 
inability to describe the shape of a cloud, a mountain, a coastline, or a tree. 
Clouds are not spheres, mountains are not cones, coastlines are not circles, 
and bark is not smooth, nor does lightning travel in a straight line.”

Benoît MANDELBROT: The Fractal Geometry of Nature, WH Freeman and Company, 
New York 1982.

I. Space-Time Structures

The progressive development of mobility, of communication, of 
the transportation of information have pushed the contemporary 
city toward a new kind of self-organization where this ever 
increasing “freedom of movement” in space – displacement, 
access and occupation – has ended up resulting in new kinds of 
artificial polyconstructions which, curiously, are not dissimilar to 
the more “natural” – and unplanned – ones that can be observed 
in most spontaneous distributions with dynamic configurations.
Gaseous turbulences, liquid spatterings, particle deployments, 
but also spontaneous (or “pseudo-spontaneous”) settlements 
form some of these “fuzzy” or “irregular” structures – like the 
structures of cities themselves – preferentially produced as the 
result of dynamic processes of space-time occupation, i.e., 
based on evolving processes of position (or positioning) and 
occupation (or distribution) which fluctuate in space.1 
We recognize these complex processes of interaction, with 
significant levels of self-regulation and self-organization, both in 
more or less stable “settlements” (groupings) and more fleeting 
“deployments” (distributions): scattered maneuvers, masses of 
individuals (and crowds), packs and herds, flocks of birds, 
schools of fish, swarms of bees in motion, the free expansions of 
gas and water courses, flows of traffic or the generic growth        
of cities. 
Here we are interested in analyzing the geometric characteristics 
associated with those structures and the “formal” patterns that 
can be deduced from them: approaching, then, the topological 
definition of those dynamic trajectories through their most 

Dynamic Trajectories, Open Patterns
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recurrent parameters – and potential characteristics.
With regard to evolving processes of occupation or expansion in 
space, the study of these phenomena effectively leads to the 
recognition of constructions and configurations (distributions 
and/or dispositions 2 of elements, understood as a virtual “space-
time ordering” that is more or less instantaneous or sustained in 
its evolutions), which are characterized by geometries with 
generally open and irregular profiles; their analysis allows for 
recognizing organizations associated with fluctuating, complex 
structures, undergoing constant change and exchange, which 
contrast with the static logic of the traditional structures and 
orders that are defined according to planning parameters or 
“preformed” components, adapted to the (pre)determined 
control of a pre-existing “drawing” (outlines and guidelines or lot 
boundaries and subdivisions).

In most systems that are characterized by dynamic evolution, 
a snapshot of each of the trajectories in space indicates an 
impermanent, uncertain situation in a state of latent change, 
inherent to their expansive and evolving nature.

The terms deployment and unfolding – sometimes used to 
describe these phenomena3 – illustrate this more disperse 
(almost Deleuzian)4 colonization of space, brought about by a 
freedom of movement and exchange, where connections are 
established in ways that do not conform to the prefigured outline 
– based on geometries that are chiefly of a topological order: 
deformable and variable, elastic and irregular.  
These geometries no longer necessarily signify a “composition” 
(in the traditional sense of the term); rather they refer back to a 
more elastic and irregular order that ties into an “anti-geometric” 
organization and occupation of the territory (based on        
Euclidean parameters). 
The aforementioned relationship between this kind of “unfolding” 
in space and this new type of geometry is associated with 

“forms of interconnection” rather than with a global and single 
understanding of the whole.
With a possible relational system rather than a strictly formal or 
visual system.
Its configuration – varied and differential – leads to a complex 
“fabric” of simultaneous trajectories and overlapping interactions 
generated between local events, in its specific definitions, and 
(multi)scalar global patterns, in its general evolution. 
Every combination of movements appears as the immediate 
manifestation of a multiple system of holistic negotiations 
between groups and subgroups, in a constant co-participatory 
exchange: dispositions, positions and/or variable positioning, 
related to a wide range of spatial combinations and 
permutations, express this potential fluctuation and this 
“movement” among multiple bundles of possibilities, which are 
implicit in the constant processes of interaction that 
takes place.
The complexity of the system does not necessarily refer back to 
complex generic rules; rather it tends to be based on relatively 
simple patterns of position and decision, through successive 
lateralizations and alterations, disturbances and simultaneities, 
which give rise to more complex processed structures, precisely 
because they are more “co-participatory”: more diverse and 
heterogeneous, because they are more interactive and 
dispositional.
“Occupying”, “colonizing” or defining a position in space – as 
José Antonio Sosa5 points out – implies an “unlinking” action that 
is not subject to continuities or pre-existing structures or 
drawings: an action that is not dissimilar to an expansion, 
indicating a kind of internal connection that is less physical than 
an extension (a gas expands, as opposed to extending).
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II. Deployments, Dissipations, Dispersions, Distributions

and/as Dispositions

The structural deployments studied here are proposed as 
disperse “distributions”, “dispersions” or “dissipations” that work 
with irregular rhythm, where “voids”, or separation, takes on just 
as much importance as “occupation”.

Whether referred to using the term “dissipations” (Ben van Berkel / 
Greg Lynn 6); “distributions” (Barry Le Va / Stan Allen 7) or 
“unfolding” (Deleuze) and “dispersions” (Thom, Sosa), in all these 
cases, the formation of the structures that we aim to highlight here 
alludes to dynamic processes of distributing densities as well as 
positional organization and ordering,8 based on a local interaction 
between “individual” movements and events and/in global, 
informational organizations.9

In relation to this possible informational order, which we intend to 
acknowledge in spatial and architectural terms in this book, we 
decided to use the term “disposition” – or “open disposition” – 
applied to these organizations, despite their special connotations – 
or precisely because of them.
Whereas the terms “dissipation” and “dispersion” allude to an 
essentially dynamic condition – which is expansive, evolving and 
explicitly unstable – the term “disposition” refers to a virtually 
dynamic condition – which is unfinished, unconcluded, implicitly 
unstable – although it is instantaneously “positioned” (“disposition” 
as the open combination of positions); this condition could be 
revealed by a distributive, stabilized construction, which would 
nonetheless be virtually evolutionary. The notion of a “dynamic 
disposition” – or an “open disposition” – in space, and its 
translation into architectural space, constitutes one of the core 
focuses of this book. It refers back to an understanding of spatial 
organization that was called upon to substitute old paradigms that 
are still being used, based on stable geometries, forms and orders, 
with new paradigms that are characterized by a more “open” 
tendency (complexity, irregularity and the non-predetermined 
combination of actions and events. More informal paradigms, 
because they are more informational.

“Dissipations”, “distributions”, “deployments” and/or “dispersions” can be seen 
as manifestations of dynamic processes of a spatial order, based on interactive 
phenomena between specific “movements of action” and global “structures of 
interconnection”. 
5.2. Slices of fractal Appenzeller cheese with random holes.  
5.3. Slices of fractal Appenzeller cheese with random round holes.  
5.4. A constellation as a “fractal structure” (in B. MANDELBROT: Fractals: Form, Chance 
and Dimension). 
5.5. Deployment of paratroopers over Monte Cassino. 
5.6. Nitrite formation, enlarged 1,000 times (Kultur d. Gegenwart, part III).
5.7. A flock of birds (in The Berlage Cahiers no. 5, ed. 010, Rotterdam, 1996).
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Examples of dynamic formations and spatial unfolding. In all cases, these “space-time 
arrangements” show constant processes of “adjustment” and “readjustment” in their 
evolutions.
5.8. Flocks of birds. Variations on their configuration.
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III. Rules and Logics. Polyconstructions

We understand “dispositions” as the dynamic structures of 
distribution and/or occupation which, despite the apparent 
impression of irregularity, disorder or arbitrariness that they may 
transmit, possess – like more self-generated forms that exist in 
nature – basic generative logics (which are not always linear or 
morphologically pre-determined) adapted to variable and/or 
fluctuating rules of form(ul)ation and combination.10

In most cases, these configurations refer back to 
“spontaneous” – or apparently spontaneous – processes, 
which manifest their irregular and fluctuating nature 
through movements of “concentration” and/or “expansion” 
interconnected by – real or virtual – channels for movement.

We recognize these processes in different disperse structures 
which, despite their “jumbled” or “arbitrary” appearance, owe 
their evolutions – like many other similar and self-generated 
structures that exist in nature – to “patterns” or “internal 
protocols” – “nuclear criteria” or “prompting trajectories” – 
which are ultimately adapted to basic movements of 
“occupation” or “grouping” (i.e., concentration), of “separation” 
or “spacing” (i.e., dilatation) and of movement and access (i.e., of 
interconnection or articulation) combined in accordance with 
“opportunity dynamics” – tactical, variable and fluctuating – that 
are determined, in turn, by “reactions” to – and in – the medium, 
leading to secondary phenomena influenced by internal or 
external events (accidents and distortions, “attractions” or 
“rejections” and “fluctuations”) whose degree of decisiveness 
responds to the sphere – and the scale – of action.

Despite the overall irregularity, the individual movements lay down lines and furrows 
without any formal predetermination.  
5.9. Distribution of “floating” stations for washing clothes, Ivory Coast (archive).
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IV. Mechanisms of Occupation and Distancing

These processes refer back to possible recursive structures for 
variable distribution in space, generated using the dynamics of 
“positioning-distancing-displacing” occupation/grouping-
separation/spacing-articulation/access” which seem to respond, 
in turn, to elemental (and nearly spontaneous) habits and 
behaviors that have been widely studied by behavioral 
anthropologists. 

As Edward T. Hall, one of the pioneers in the field, 
pointed out:11

“In addition to territory that is identified with a particular plot of ground, 
each animal is surrounded by a series of bubbles or irregularly shaped 
balloons that serve to maintain proper spacing between individuals...Two 
of these – flight distance and critical distance – are used when individuals 
of different species meet; whereas personal distance and social distance can 
be observed during interactions between members of the same species.”

In the case of settlements, villages or societies that are freely 
self-organized, these processes of open occupation in/of space 
– or the territory – can be analyzed in a similar fashion to the 
structures mentioned previously. 
The study of these types of spontaneous and disperse 
occupations or settlements – beaches or campgrounds, for 
example – is interesting because, in them, we can detect various 
examples of processes that are similar to current pluri-urban 
structures.
In relatively undifferentiated or isotropic situations (the 
occupation of a wide “neutral” surface such as an esplanade or 
a beach) and in conditions of relative freedom and ease of 
movement and shifting, we also observe a sort of “basic 
systematic” for behavior in these configurations, which is 
remarkably regular or sequential and which – as an abstract 
pattern – ensures a certain homogeneity in the initial 
configuration of the whole. 

The whole behaves as a generic – systematic – distribution, in 
keeping with more or less “regular” positioning, spacing and 
individual routes. 
However, this inductive framework is rapidly altered, deformed 
and distorted (locally and globally) when the density and the 
level of information and “exchange” in the occupation grows and/
or in the face of the appearance (and increase) of other possible 
informational “variables” (contact with topographical features, 
reduction in the available space, focal points of activity, 
situations that are “attractors” or “repulsors” etc.). 
As a result of increasing the density of exchanges, the critical 
mass of what can be more or less complementary and/or 
contradictory information accumulates. 
In the beach example, the regularity of the initial occupations 
ends up being distorted, “expanded” in response to a 
deterioration in the atmosphere (“noise”, an irritating presence, a 
smell, an aggressive subsystem, etc.) or altered with respect to 
an obstacle or to limits (the sea itself, a rock, a sand dune, etc.), 
while concentrations and groupings (or even crowds) are also 
encouraged in response to temporary “attractors” – 
or stimuli.12

These groupings and temporary configurations can even lead to 
structures that are temporarily more stable and compact (with a 
lesser degree of “openness” and “spreading”) as “defensive” 
responses to the environment: closed off areas for protection 
against the wind or the elements, individuals who crowd together 
for warmth, enclosures that create “boundaries”, etc.
When these conditions diminish – in situations of greater 
“freedom of movement” – then the discontinuity and individual 
“shifting” take precedence and influence the overall 
construction, favoring a more disperse and irregular distribution, 
in a process that is not dissimilar to what current urban 
structures have been undergoing in recent decades, where the 
old defensive “forms” of the historic city have given way to more 
diffuse multi-centric structures. 
As such, we can consider those dispositional agencies to be 
“elastic territories” generated on different scales.
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Despite the apparent isometric “mechanics” that seem to reside 
in these patterns of basic occupation, it is worth pointing out a 
differential dispositional infrastructure in the different sections 
that make up the beach – with variable levels of information or 
“noise” that, in turn, direct and focus the generic parent/pattern 
logic corresponding to the movements produced there, which 
fixes them in different situations (and dispositions) with different 
degrees of density and occupation, distancing and itinerancy. 
The sea, the coast, the “second row”, the awnings, the 
in-between “no-man’s land”, the playing areas to the rear, the 
parking lot and services, the highway, etc. are not “strict zoning 
areas”; rather they are potential “scenarios” on a virtual 
programmatic “map” that is spontaneous and “regulated”, 
intended to favor undifferentiated spaces for flexible mixed uses, 
with variable density, that express degrees of irregular and 
fluctuating occupation according to the different interactions 
between information and dispositions (uses, programs, 
locations, conditions, etc). 
This interaction between individual elements (which are 
distributed informally, i.e., free from formal or strictly disciplined 
criteria), dispositional information and possible support (infra)
structures “forms” a wide range of irregular combinations that 
create compact groups, isolated presences, small-scale 
expansions, large-scale voids, etc. 
Between them, we can discern channels for pathways (or 
furrows) that are temporarily stable or just barely 
“instantaneous”, destined to transform the “beach” into a 
topologically elastic and deformable territory, which changes 
and is disturbed like a dynamic “field” according to the different 
accumulated levels of local and global interaction that we can 
recognize within it.
The work that has been done by physicists and computer 
scientists throughout the last decade has tried to “profile” most 
of the processes of interaction that govern the behavior of 
these configurations. 

5.10. An isotropic distribution on a beach, characterized by a meshed and markedly regular 
spacing between “neighbors”. 
The study of settlements, campgrounds and other processes of space-time occupation 
– like on a beach – allows for analyzing similar settlements and distributions where 
“patterns” can be detected that reveal a certain systemization in the movements. 
Whereas in cases of defense, protection or a limitation of movements – in the face of 
a threat or an exterior inclemency – these groups tend to “crowd together” in closed 
off areas, when the conditions favor more freedom of movement and an increase in 
mobility, the subsequent unfolding leads to a wide range of dispositions that relate to 
possible matrices involving combinations of positioning, spacing and itinerancy.

The key to group movement lies in the elastic network of 
reactions, links and virtual interconnections that are established 
between each individual and his or her neighbors.13 
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5.12. Infographic simulation of the growth 
process in Berlin from the 17th century 
to the end of the 20th (in Hernán MAKSE, 
Shlomo HAVLIN and Eugene STANLEY, 
University of Boston)
5.13 and 5.14 Japanese swimming pools. 
Every hour, the sound of a whistle invites 
hundreds of bathers to exit the water to 
confirm whether there have been any 
incidents. The crowd packs into marked areas 
that seem to recover their former outlines. For 
a few short minutes, the illusion of a static, 
compact and cohesive order, based on pure 
forms, in regular structures and enclosures, 
seems within reach. 
Stable geometries, closed off perimeters – 
and limits – refer to entities which are, in turn, 
limited – or restricted – in their movements. 
Fixed and anchored in their positions.
After five minutes the illusion is broken. 
The blow of another whistle announces 
the “break ranks” which leads to a new 
distribution of individual actions in space, 
responding to innumerable stimuli, demands 
and circumstances. The water, its depth, 
shade, surfaces, relationships, movements 
and spacing, etc. imply information or stimuli 
– which may be stable or variable – that 
constantly modify the whole. Freedom of 
movement and the multiplication of exchanges 
promote the appearance of dynamic – open – 
structures based on the irregular dispersion of 
specific events: local trajectories and global 
configurations are combined in processes 
of “positioning/spacing/accessing” based in 
combinations between 
“occupations/separations/articulations”, 
“concentrations (masses)/dilatations (gaps)/
interconnections (paths)” or “points(volume)/
surfaces/lines”.

Bands – or series– of “dispositions/
occupation” on a beach and distributions 
of variable  density and interactin 
variables between individuals in different 
spontaneous structures of space-time 
occupation – or settlement.
5.11. Actar Arquitectura: Dispositive 
frameworks between individual elements 
on a Japanese beach. CRAFT Project, 
2001. 
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Present-day computer programs allow for representing the dynamic 
movement of virtual groups of individuals [boids – a fusion of “bird” 
and “droid”], which are programmed with instructions that lead each 
component to react in response to the conditions generated in its 
immediate surroundings. Each boid tries to match its speed to the average 
speed of others within its local sphere; it moves towards the center of the 
mass of this group; and avoids collisions with others.
The group behavior emerges from local interactions [...] with phase 
transitions that imply a certain “consciousness of community” or “common 
criteria” on the part of the elements that make it up. These research 
processes also include “noise”, i.e., randomness, imitating the way certain 
cells “wander” or “drift” without a clear purpose. 
Under certain conditions, the individuals either crowd together in 
groups, or they tend to move more freely: with lower noise levels – less 
information – most individuals tend to line up; when there is more noise, 
they tend to move more freely, at random, without apparent signs of 
“collective coherence.”

In this way, successive dis-isotropies are created in these 
processes (and, therefore, structures which are increasingly 
multi-faceted) due to the accumulation of different movements 
and energies of “attraction-rejection-fluctuation”, which can be 
associated with the processes described earlier and generated 
in opposing situations.14

5.15. A herd in a pseudo-linear movement.
5.16 Fractional Brown Trails (in Benoît MANDELBROT: The Fractal Geometry of Nature, ed. 
W.H. Freeman and Company, New York 1983).
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5.17. Reindeer herd reacting to helicopter overhead. 
5.18. Barry Le Va: The motion of a flock of birds, 1966-67 (in Stan ALLEN: 
“Distributions, Combinations, Fields,” The Berlage Cahiers no. 5, ed. 010, Rotterdam, 1996).
5.19. Schools of fish: a fluctuating construction subject to process of concentration, 
expansion and virtual inter-relation (in La Vanguardia Magazine, August 2, 2003).

Indeed, most multiple masses (crowds, flocks, herds, schools of 
fish, foules – or crowds – and also cities) show fluctuating 
dynamics that are produced by complex processes, which are 
subject to behaviors that are difficult to predict.

Stan Allen – quoting Elias Canetti’s well-known Crowds and 
Power – proposed a basic taxonomy in reference to “open and 
closed crowds, rhythmic and stagnating crowds, and slow and 
quick crowds”.15

To paraphrase Canetti, we might recognize certain primary 
attributes in those structures (occupations, distributions or 
crowds): they always tend to “develop” and “grow” and, though 
they initially settle into a certain degree of “isotropy” (“non-
hierarchical equality”), in the long term they end up showing 
strong “discontinuous densities”. 

Crowds, swarms, flocks, dynamic dispositions in short, 
operate as dynamic fields of forces, on the limits of control 
(although a certain degree of operative directionality 
and vectorization can be intuited in them – an underlying 
“dispositional” logic). These grouping react to the influence 
of their surroundings and, under the effects of the medium, 
(self-)organize themselves in a markedly spontaneous manner, 
through basic rules that have the potential to evolve toward 
more complex and heterogeneous structural processes as 
their capacity to merge – and combine – 
information increases.

If greater density of occupation generates centers of attraction 
or focal points of “activity”, multiple secondary accumulations 
can also be detected, which present their own movement as 
attractors, giving rise to irregular structures, which are also 
always adapted to combinatory patterns “fullness-emptiness-
link”, “concentration-expansion-(inter)connection” that are 
likewise present in current contemporary 
metropolitan structures. 
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5.20. and 5.21. Distribution maps in dynamic systems. 
Movements by a group of people in front of a door: two groups try to cross the threshold in 
opposite directions. The initial situation is an impasse. Some individuals manage to cross to 
the other side. At an indeterminate moment the symmetry is broken, leading to the temporary 
formation of one main track and other secondary ones (in Arch + no. 121, 1994).
5.22. Schematic of collective behavior in crowds. Interactive models (Source: Carmen Trejo/
El País in El País, April 25, 2000).
5.23. Demonstration in defense of the Statute of Autonomy. Barcelona, 1932 (La Vanguardia, 
December 25/26, 2001).
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V. Distributions, Occupations, Spontaneous Settlements

Primitive villages and temporary nomadic settlements – caravans, 
villages or towns – also imply process of exchange and 
distribution in space generated by free movements of occupation 
in accordance with systems of movements and access produced 
in an available surrounding and often based on frameworks of 
“pedestrian routes” that are not very different from, for example, 
the ones that govern the phenomena of occupation generated on 
a beach. 
The research undertaken by the urban anthropologist Sybille 
Becker16 are revealing in this sense:

“The complexity of the forms of spontaneous non-planned settlements, 
which can be seen in aerial views, in no case transmits the impression of 
disorder or randomness. They seem to possess generic properties, which can 
lead us to deduce that, despite their irregular morphology, those settlements 
follow a principle of spatial order that responds to basic structural laws.”

The study of these non-planned and disperse occupations or 
settlements – beaches or campgrounds are paradigmatic 
examples of these kinds of self-organized structures, contrasted 
with other types of more “closed off” organizations – because 
various processes of poly-focalization and dis-isotropy can be 
detected in them, which demonstrate this kind of topological and 
fluctuating self-organization – not too different from the processes 
that govern current urban expansions, where the processes of 
occupation are derived from the options for accessing a free open 
area and from the direct parameters of use/facilty, interest/
mobility, and stimulus/demand associated with them.
The key to these structures lies in the varied network of reactions, 
links and interconnections – real and virtual – that are established 
between each of the movements in their mutual combination. 
In these “agencies”, the episodic “configuration” of the structure 
varies, but its inherent topological properties – and/or 
infrastructural patterns – remain.A study of the irregular structure of most primitive settlements can help us get closer to 

the evolution of certain spontaneous systems of topological evolution.
5.24, 5.25 and 5.26. Aerial view of an African village (“Air Survey, Frankfurt/Main”) and a 
comparison with the occupation structure of an elastic surface (in Arch+ no. 121, 1994).
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VI. Projections: Predictions and Simulations

The development of a road network, the appearance of a 
spontaneous settlement process, individual and collective 
behavior within a global movement of spatial flow and, finally, the 
growth model for an urban agglomeration constitute complex 
evolving constructions that are adapted to dynamic processes of 
space-time definition, the characteristics of which have been 
studied in various fields of science and which can be 
approached using various models of analogy and simulation.17

In this case, the models are also called on to recognize, 
anticipate and/or “map” a multiple (and not always compliant) 
reality. In order to understand it, we need hypotheses similar to 
the “theories of structural generation” – among others, the 
so-called “synergy models” – that are capable of tackling 
processes of self-organization in complex systems made up of 
different units of an inferior rank (“subsystems” that are 
independent and interdependent at the same time.)
The study of those processes allows for generating possible 
“projections” and dynamic “simulations” that, in addition to the 
physical properties of the space being analyzed, include 
different conditions of change with respect to an unexpected 
event (“disturbances in the initial inertia”): for example, what 
occurs as a result of the sudden incursion of an element that is 
alien to the system.18

The simulation of those processes ultimately allows for carrying 
out an approximation of the particular evolution of many of the 
specific agents (the dynamics of flow, occupation, activity, etc.) 
which have an impact on this new territorialized space marked by 
the dynamic and informational phenomena that we intend to 
describe here, according to abstract – generic – systems that 
are shaped, altered and distorted with respect to the 
consecutive specific variations of the initial conditions.19

5.27. and 5.28. Aerial view of a non-planned settlement ( a suburb in Soweto, South Africa) 
and the plan for a self-organized neighborhood in Mexico City. 
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VII. Spectrum Associations: Dynamic Simulations

What do we put so much emphasis on the structural and 
geometric dimension of the open dispositions we have 
described here? 
Why this determination in continuing to relate their 
morphological patterns with the structures and geometries of the 
contemporary multi-city. 
Why this interest in associated chaotic spasm, asymmetrical 
fluctuations, irregular expansions or organic rhizomes similar to 
the ones that correspond to urban spatterings?
Because they are all examples of space-time dynamic processes 
that are open, disperse and unequal and that, nonetheless, seem 
to share noticeably analog formative spectra (and aspects): 
possible patterns of recurrence between them and among their 
different “constructions/combinations/configurations”. 
We have indicated how, as societies and the urban structures 
associated with them have increased their freedom of movement 
and their capacity for exchanging information – overcoming 
localized restrictions and limitations – they have also tended to 
increase their dynamic, changeable and irregular nature. A 
condition they always had despite the fact that, for years, they 
displayed a lesser degree of entropy, i.e., a slower and more 
uniform (more homogeneous) state of transformation which, 
ultimately, results in a greater appearance of geometric regularity 
and stability. 
However, the accelerated dynamic nature that seems to 
characterize the current evolution of the city also increases its 
apparent level of internal polygraphism and polyphony; this 
(“poly-”) condition (heterogeneity) that is in keeping with a 
geometric definition that is more progressively polyhedral and 
polymorphic, polyfaceted and polynuclear, i.e., more diverse and 
diversified, more discontinuous and disjunctive. Differential.
Evidently, the information processes that define the dynamic 
distributions of schools of fish, flocks, herds, crowds, etc. would 
not be the same – or, at least, they would not show the same 
degree of diversity and complexity – as the ones that govern 

cities themselves. 
They are more complex because they combine larger processes 
of interchange and higher levels of information, although 
ultimately their unfolding can all be understood (in certain 
“B/W”, black and white, binary spectra) as the result of multiple 
individual “summaries” that are “grouped/groupable” into more 
or less compact focal points: groups and subgroups of density 
and variable granulometry, which appear as “stains” or “clumps” 
of concentrated and “singularized” events.

In the investigation of the topological characteristics of most 
of the structures of occupation and settlement that interest 
us – non-planned or semi-spontaneous, we can see how these 
“constructions” essentially refer back to series of trajectories 
that have been generated, as we indicated before, between 
processes of occupation/grouping (i.e., of concentration and 
densification), distancing/spacing (expansion and separation) 
and flow/access (connection and itineraries) adapted to 
different dynamics of opportunity and fluctuation.

It is a complex range of combinatory processes between 
“fullness”, “emptiness” and “links” (or “articulations”) that, in turn, 
refer back to those other overlapping, or chained together, 
processes of attraction, rejection, and fluctuation, (i.e., between 
fullness, emptiness and links again) or, more abstractly – as 
proposed by Stan Allen20 – between points (volumes), surfaces 
and lines, or ultimately between layers, backgrounds/fade-outs 
and networks, which we also recognize – as a basic framework 
– in present-day metropolitan structures. 
In the case of the contemporary city, we have seen how, despite 
its irregularity and its apparent “singularity”, its behavior and its 
structures ultimately reproduce recurring models of development 
that are also similar to those fluctuating phenomena of 
occupation, grouping and/or settlement that can be associated 
with the generic epitomes of the contemporary metropolis.
Concentrations (volumes, masses, i.e. densifying processes) / 
dilatations (surfaces, gaps, i.e. sponging processes-) / (inter)
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connections (lines, paths, i.e. furrowing processes)
Buildings/landscapes/infrastructures 
Layers/backgrounds/networks
Fullness/emptiness/linked-ness

This basic synthetic descriptive elements are not much different 
from those that allowed for “x-raying” the city, and which we have 
presented in previous sections.
The study of these configurations, as an analysis intended to 
investigate the properties of certain fundamentally elastic 
geometries, allows for taking into account possible recursive 
“projections” between “topologically equivalent” figures, derived 
from one another as a result of bending or stretching their very 
“relationship matrices”. 
This hypothetical “art of connections” – as topology itself has 
been called on occasion – could be extended not only to the 
forces that act on the structures themselves, but also to the 
different overlapping “connections” that occur between then 
and other “superior” or “inferior” structures.

5.29. Dynamic patterns of urban growth using abstract modeling (in Michael BATTY: 
“Sobre el crecimiento de la ciudad,” Fisuras no. 5, 1997 based on the text “The Fractal 
City,” A.D. no. 9/10, vol. 67, 1997).
5.30. Self-organization and interaction in dynamic simulation models (Arch+ no. 121, 1994).
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Through precise simulations and abstractions, the “theoretical-
structural” application of so-called force models (or tension 
models) allows for analogically and systematically mapping not 
only the structural “genetics” of most of the distributions we are 
concerned with here, but also metropolitan agglomerations 
themselves, thus confirming a whole series of properties and 
non-linear processes – which tend not to be accounted for in the 
typified vision of traditional formal city planning – that refer back, 
as we have stated before, to dynamic patterns of “interaction” 
between multiple independent and individual events. 
Much of the “modeling” related with physical “network” patterns 
present ambiguous links with orders that are subject to a “quasi-
fractal” definition, in that their properties, on different scales 
(large scale and medium scale), are noticeably recurring and that 
the scope of the successive iterations that affect those 
properties seem to progressively transfer the effects of local 
actions onto the global structures, thus increasing the different 
levels of impact,21 combining topological aspects and fractal 
aspects in an intimately interwoven way. 
From a geometric point of view, the relational logic that is implicit 
in the “(infra)structural matrix” – whether virtual or real – of links 
and itineraries that define those structures is what allows them 
to ensure a flexible order in those dispositions, by establishing 
the basic “operating principle” of the system, i.e., that of dis-
dense (discontinuously dense) interconnections, created without 
a pre-established “outline”: the idea of a network – or a grid – 
allows for moving beyond the old idea of formal continuity, 
combining this irregular appearance of a “fracture” (or 
“disjunction”) between elements with a certain idea of a global 
construction – or configuration – based on the internal 
connections: a condition of a potential “flexible adaptation” (a 
relational adaptation more than a figurative one) which lets us 
combine (local) “demands” and (global) “logics”: indetermination 
and, at the same time, “control” (or improved organization).22

5.31. Field dynamics and fluctuations in an evolving medium (The Berlage Cahiers no. 5, 1996). 
5.32. Primitive village, Sokota (Africa). Diagrams of routes, connection grids, intersection 
nodes and main accesses in a matrix structures and radiolarian structures (in Arch+ 
no.121, 1994.)
5.33. Diagrams of porosity and connectivity in evolving matrices according to Richard       
T.T. Forman.
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VIII. Open Geometries and Fractality

Fuzzy boundaries, spiral or rhizomatic structures, “encircled” 
“packed” or “fractured” natural formations, unfolding, fissures 
and undulations or “self-similar” variations subject to successive 
scalar recursiveness can be contemplated today in terms of a 
new geometry of form that displays intrinsic connections with a 
new science of complexity. 
The models used by scientists to define these formations are 
similar to the irregular nature of growth patterns that branch off 
in the city, and which refer back to increasingly irregular and 
dendritic geometries, characteristic of evolving structures that 
are undergoing change, exchange and mutation. 
Polymorphic geometries – in that they are polyhedral and 
polycentric – of complex evolutions characterized by silhouettes 
that are dendritic, embedded or cut out, which a noticeably 
rhizomatic or clustered configuration. 
Geometries that are for the most part differential, which 
effectively adapt to the basic characteristics of the dynamic 
dispositions we are concerned with here, and which respond to 
recurring patterns (R.P.) of complexity and multiplicity, mutability 
and evolutivity, combinability and disjunctive discontinuity, 
sequentiality and matrix-ality, flexibility and (potential) mixicity, 
and obviously of singularity, i.e., to a more open conception of 
form, in close connection with a possible, more irregular – or 
fractal – definition, that is characteristic of the configurations 
associated therewith. 
The “intermittent” and “inconstant”, spread out or segmented, 
i.e., “disjunctive” manifestation of most of the evolving formations 
that have been analyzed up to now refers back to this 
progressively fractalized – fragmented, fractured and/or 
fractioned – nature that lies at the foundation of the 
term “fractal”. 

5.34. Andreas Gursky, photographer: distribution of deck chairs around a swimming pool. 
Tenerife, 1987.
5.35. London spectrum of fractal growth (in M. BATTY: “The Fractal City,” A.D. no. 9/10, vol. 
67, 1997).
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An implicitly “unresolved”, expansive and dispersive, extended 
and whirled, condition that indicates its own dynamic drive and 
which seems to suggest (not only in each evolving process 
found in nature, but also in each “space-time” process 
associated therewith) this possible asymmetrical, cross-cutting, 
a-scalar, and ultimately open (in that it is informational) order 
of fractals.
Beyond any hypothetical formal parallelism, the greatest interest 
in these geometries lies in their incomplete morphology, 
characteristic of a process in progress, and their very 
constitution – internal, multi-scalar and recursive – which is 
adapted to the strange condition of transfer generated between 
different combinations and degrees of emergence (“emptiness-
fullness-linkedness”, “positioning-distancing-displacing”, 
“occupation-separation-articulation”, 
“point(volume)-surface-line”).
These are the two main characteristics of fractals: 
“recursiveness” between different scales and “distributive 
complexity” proposed through constant generative processes of 
action/retroaction intended to combine the inductive frameworks 
in infinite rings (loops, folds, spirals and fluctuations or 
oscillations of movement).23

The process of fractal geometry display “reverberating” 
structures: any tiny detail possesses evidence of the whole and 
can, like genetic information, help to generate and (re)configure 
a certain ideal of the whole. 
This interscalar property, of cross-cutting reverberation, appears 
closely linked with the notions of “reproduction” and 
“recursiveness” (that latter is better adapted to the parameters of 
the work were are dealing with here, in that is suggests a 
possible scalar “transfer” or “hand-off” – with a large degree of 
structural “resonance” or “empathy”, but also with a broad level 
of formal variation – as opposed to a strict 
“morphological analogy”. 

5.36. Using Brownian curves (“coastlines” or “chains”) lets us work with trajectories that 
are topological and fractal at the same time. 
5.37. Rhizomatic structures: broccoli and magnolias (in B. MANDELBROT: The Fractal 
Geometry of Nature, ed. W.H. Freeman and Co.,1982).
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IX. Strange Attractors and Figures of Synthesis

The notion of “recursiveness” – more so than “self-similarity” – 
seems to effectively express this “induction criteria” or “nuclear 
instruction” in and of the system. 
In fact, while by definition the reproduction of most dynamic 
systems refers to fluctuating and uncertain – indeterminate – 
developments, their movements – given certain conditions – can 
often be condensed and/or compressed using certain synthetic 
figures – or strange attractors – which, like diagrammatic, 
inductive and generative trajectories (called “initiators” by 
Mandelbrot), also respond to this pseudo-random condition 
(both indeterminate and determinate at the same time) inherent 
in configurations with an essentially evolving order.24

Most complex, open and irregular, dynamic dispositions can, 
thus, effectively refer back to certain codes or patterns of 
“a-scalar transfer” as possible abstractions of synthesis and 
representation.
This information or basic instructions (strategic criteria, nuclear 
logics or flexible instructions) can be synthesized into possible 
formulations or evolutionary horizons that, in no way, represent 
“all” possible movements; rather they compress and condense 
them – synthesizing them – into maps of synthesis or 
diagrammatic formulations, in the form of generative and 
evolutionary codes, called upon to adjust, transform and, 
definitively, to change. 
The different trajectories in the system refer back to the basic 
trajectories, while they are differentiated from them at the 
same time.
As such, we observe a hypothetical degree of transfer (one motif 
associated with another) between the structures and a possible 
unique definition within each of them at the same time. 25

Despite the apparent irregularity and overall indiscipline that characterized the 
multiplicity of specific trajectories defined by the open structures we focus on here, 
we can observe a “seed” in them – which is an “attractor” and a “stimulus” at the same 
time – that allows for diagramming the movements in certain “horizons of consensus” or 
“trajectories of synthesis”. 
5.38. Periodic flow in a field of fluctuating trajectories. Attractor reconstructed using 
deceleration methods // 5.39 Lorenz attractor // Moebius attractor or loop //
 5.41. Computation Lorenz diagrams. Abstract curve and reconstruction of trajectories (in 
SAUNDERS: “Non-linearity...”, A.D. 9/10, vol. 67, 1997).
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X. Recurring Parameters (R.P.): Partial Summary

Most of the considerations we have developed up to this point 
allow for recognizing, in most of the structures that have 
concerned us, a certain “idea” of order and a certain idea of 
“form” that are definitively “open”, the direct translation of the 
recurring parameters that identify the constructions and 
organizations associated with them, whose “instantaneous 
image” suggests a virtual “state of latency”, a stand-by derived 
from their condition as a “process in process”. 

1– Complexity (factor of multiplicity)
2– Mutability (factor of change)
3– Evolutivity (factor of development and/or growth)
4– Combinability (factor of superposition)
5– Discontinuity-disjunctivity (iteration “empty-full”)
6– Sequentiality (patterning)
7– Matrixality (factor of intertwining)
8– Flexibility (factor of elasticity and/or malleability)
9– Mixicity (factor of crossing and hybridism)
10– Irregularity (factor of singularity)

These inherent parameters of irregularity, complexity and change 
suggest non-linear progressions generated based on successive 
arrhythmic variations associated with recursive procedures of 
option/decision and nuclear criteria or operative patterns – i.e., 
instructions that are inductive and generative at the same time – 
which have the potential to encourage the elaboration of more 
extensive and broader theorems based on others that are shorter 
and more basic. 
To summarize some of the considerations put forward up to this 
point, it could be emphasized that:

5.42. Primitive village, Sokota (Africa) The diagrams select information with respect to points 
of occupation, route channels, connection grids, intersection nodes and main accesses in a 
matrix-like and radiolarian structure (in Arch+ no. 121, 1994).
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1–We are interested in highlighting both the “inform(ation)al” 
and the “systematic” characteristics of the dynamic structures 
– “open dispositions” – we are analyzing here, associated 
with open geometries of with an irregular sensibility.

2–In these geometries, despite their apparent singularity and 
irregularity, we find underlying “emergent” phenomena that tie 
the processes into basic combinations associated with 
sequences of “fullness/emptiness/linked-ness” “point/line/
surface”, “concentration/dilatation/interconnection”, 
“positioning-spacing- displacing (displacement)”, 
“occupation-separation-articulation (access)”, etc. that are 
generated according to “internal patterns” or nuclear criteria 
for development.

3–In the different possible trajectories, and in the geometries 
generated in this way, it is possible to localize factors of 
recursiveness called upon to encourage relationships of multi-
scalar transfer between abstract formulations and concrete 
evolutions.

4–It is worth noting this possible “basic codification” of 
information based on trajectories or maps and/or diagrams of 
synthesis.

5–These trajectories would condense (synthesize) the 
theoretical evolutions and multiple dispositions that configure 
the system, expressing not only the underlying criteria (the 
“logics”, “decisions” or “nuclear instructions”), but also its 
possible evolutions and/or combinations. 

They would also reveal the possibility of conceiving more open 
(systematic and contingent, abstract and concrete, strategic and 
tactical at the same time: “operative”) formal dispositions in 
resonance with the phenomena in question, and whose 
“reactive” (“relational” and “activating”) characteristics will be 
studied in the following pages.
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