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Stress and environment

So what is stress?




Evolution of the term ,,stres”

Claude Bernard (1813-1878)
 Lecons sur les phénomenes de la vie communs aux animaux et aux
végetaux
e Vnitrni prostredi je udrzovano jako stalé

Walter Cannon (1871-1945)
* The Wisdom of the Body
 Homeostaza, stres, autonomni (sympaticky) nervovy systém

Hans Selye (1907-1982)
* The Physiology and Pathology of Stress; a Treatise Based on the Concepts
of the General-Adaptation-Syndrome and the Diseases of Adaptation
* Hypotalamo-hypofyzarné nadledvinkova osa (HPA)




Evolution of the term ,,stres”

Robert Sapolsky

Stress, the Aging Brain, and the Mechanisms of Neuron Death

Why Zebras Don’t Get Ulcers: an Updated guide to Stress, Stress-Related
Diseases, and Coping

Uloha limbického systému (hippocampus) v regulaci HPA

M- Bruce McEwen & Theresa E. Seaman
Il * The End of Stress as We Know It
e Allostaza, homeodynamika

Gordon Lithgow a dalsi
 Hormeze, endokrinni regulace délky Zivota u much, hlistd a mysi




o what is stress?
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Social aspects of stress

Social factors such as lack
of education, a low
standard of housing, noise
and crowding,
homelessness, lack of
social support, domestic
violence, and economic
hardship put individuals
under greater stress,
contributing to poor health
and family problems.




Effects of long-term exposure to poverty in childhood
Evans and Kim (2007)

st s The aim of the study was to

= investigate the long-term
relationship between poverty or
low socioeconomic status,
cumulative risk factors and
physiological stress.




Effects of long-term exposure to poverty in childhood
Evans and Kim (2007)

Participants were 200 seven-
year-olds.

The researchers measured
blood pressure and cortisol
levels.

Stress regulation was assessed
by measurement of the heart’s
reactivity to a standard acute
stressor, and recovery after
exposure to the stressor.
Exposure to risk factors such as
substandard housing, and
family violence were included to
have a measure of cumulative
stress factors.




Definition?

The Physiology and Pathology of Exposure

The Stress of Life, Hans Selye, 1956: S T R E S S

e based on the

GENERAL-ADAPTATION-SYNDROME
and the

DISEASES OF ADAPTATION

,... the non-specific response of the HANS SELYE

M.D.. Ph.D. (Prague), D.Sc. (McGill). F.R.S. (Canada)

body to any demand made upon it, i
whether it is caused by, or results in, ’ J’Jy
pleaseant, or unpleasant conditions” Jree

ACTA. INL.
MEDICAL PUBLISHERS
MONTREAL, CANADA
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Figure 2. Cover page to the first monograph by Selye on stress published in 1950,




Cannon (1914) The fight or flight theory

The fight or flight response is a
physiological stress response
evolved to help organisms (i.e.
animals and humans) to survive
Immediate danger.

Activation of the sympathetic
nervous system.




Cannon (1914) The fight or flight theory

The theory proposes that

when an organism faces an

imminent danger (acute e ol P
stressor), the body is rapidly
aroused and motivated to act
via two systems: the
sympathetic nervous system
and the endocrine system. :
These two physiological | FiouT on FLiGHT |
systems interact to mobilize

the organism to fight against

or flee the danger.
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Fight or Flight?

The fight or flight theory is
only addressing the
physiological aspects of
stress.

This could be because
Cannon only studied
animals. The exclusive focus
on physiological aspects of
stress is a limitation in
relation to humans.

It is now known that
cognitive factors can
mediate the stress response.




GAS (General Adaptation Syndrome)
Selye (1956)

The theory is based on animal
research (rats) and it extends
Cannon’s theory.

Selye did experiments where he
exposed rats to various stressors
(e.g. cold, surgical injury,
excessive exercise).




GAS (General Adaptation Syndrome)
Selye (1956) |

' - The animals all showed the
g4 same general physiological
responses such as enlarged
adrenal glands, diminished
thymus (important organ in
the immune system) and
ulcers when they were
exposed to stressors.
Some of them died.




GAS (General Adaptation Syndrome)

Selye (1956)

General adaptation stages

(el A e r—l The stressor upsets
g homeostasis or cellular balance
. = . esista
stage

ence r.b Body fights back by adjusting
to the stress

Rest permits enhanced

o r.b adaptation.
No rest = overtraining, injury,

lack of adaptation

The three stages of stress
Alarm: Physiological mobilization
to respond to the danger. It is the
same as the fight or flight
response.

Resistance: Attempts to cope
with the stress response.
Exhaustion: Occurs when the
organism fails to overcome the
danger and is incapable of further
coping.




GAS (General Adaptation Syndrome)
Selye (1956)

Stress
(ex : Exercise)
Work Capacity ~
~N
(Performed) Resistance Stage
N\
N\
Exhaustion Stage
Alarm Stage

TIME




GAS (General Adaptation Syndrome)
Selye (1956)

Selye concluded that rats (and humans) would
respond with the same physiological pattern of
physiological changes no matter the stressor.

With prolonged exposure to stress (chronic stress),
the physiological system will be damaged and the
organism may eventually die.

It may be problematic to generalize such results to
humans but research in health psychology has
confirmed a link between stress and low immune
functioning.




Psychological aspects of stress

Give me a list of things
psychologically when you are
stressed....
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Which organ systems are involved In stress
reaction?




Stress and control of adaptation

The role of the adipose tissue




)

036

slide

1.-

ymbols, s

r letter -éy




White and brown adipocytes

Brown adipocyte Multilocular

Storage and mobilization of lipids (++)
Mitochondria (+++)

Beta oxidation (+++)
Respiratory chain (+++)
UCP1 (+++)

PGC-1a (+++)

Unilocular (= 200um)

Storage and mobilization of lipids(+++)
Mitochondria (+)

Beta oxidation (+)

Respiratory chain (+)

UCP1 (0)

PGC-1a (+)

Adopted from prof. D. Langin, Physiopathology of obesity and current theories on the association between an excess of fat mass and insulin resistance




Adipose tissue — there is more than just pure

Mature -
Preadipocytes ) Mature
adipocytes e Endothelia adipocytes

\
o= D

a_ a. [> Preadipocytes

Adopted from prof. D. Langin, Physiopathology of obesity and current theories on the association between an excess of fat mass and insulin resistance




Cellular origin of secreted molecules

Stromal vascular fraction cells
-> cytokines & chemokines

Adipocytes - Adipokines

|
|
- :
|
| ’
|
|
|
|
|
. N
|
Leptin 1 Monocyte chemoattractant protein 1 (M
Adiponektin : Macrophage inflammatory protein (MIP)
|

Serum amyloid Tumor necrosis o (TNFa)

Retinol binding protein 4 (RBP4> I“te”eUk_i“S 1B, 6, 8, 10, ....
Apelin Chemokines

I - L]
Adopted from prof. D. Lwy and current theories on the association between an exc'ss of fat Re’srLst'l:s‘ance




Adipocytes and nerves

B1' [32' [3;,2- O,- Glucose

., @ / (ci Je
o’" OA/
ATP _— PDE3B ~_| -
CAMP v
?MP G|Ucose-6-P\‘ \ 2
v m‘
e / Pyruvate | -
! Fatty acids
Glycerol-3-P AcetlyI-CoA
FFA

Perilipins

Adopted from prof. D. Langin, Physiopathology




Stress and metabolic control

Brain vs. adipose tissue




Brain-adipose tissue axis |

e \\LN/LHA

Spinal cord

cortisol

A
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WAT adrenals

BAT




Brain-adipose tissue axis Il
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Can stress be calculated? Can temperature be calculated?

Warm environment PR Cool environment POA
i or during fever v

Perceptan Perceptian
al warmith

v Neocortex

Activation of
thermaragulatary
warm allerent

Actvation of »
Mermoregul atory -.d\-' Neocortex
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f‘u’".\
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Really?

Years of life

Bienertova-Vasku et al.: PLoS One. 2016 Jan 15;11(1):e0146667.. Zlamal et al.: PLoS One. 2018 - in press




Stress and metabolic control

What it all means?

Impaired social environment?
Impaired social context?
Isolated , social animals“?

Loneliness?
Perceived discrimination?
Prenatal modelling?

Absence of contact with the ,real” environment?




Changing the paradigm of understanding of adipose

tissue

Policy

Pollution  Availability oBociety

xercise sportplaces

birth
Social €ograph

interactions

Social ndPRIEION

Social capital

Is it more practical to attempt to change the human or the environment?




Adipose tissue and change of paradigm?

,Obesity Is not simply about bodyweight or body
image. It /s about human vuinerability arising from
excess body fat, the origins of which lie in multiple
determinants ranging from molecular genetics to
market forces. "

Ralston J, Brinsden H, Buse K, Candeias V, Caterson I, Hassell T, Kumanyika S, Nece P, Nishtar S, Patton I, Proietto ], Salas XR,
Reddy S, Ryan D, Sharma AM, Swinburn B, Wilding J, Woodward E. Time for a new obesity narrative. Lancet. 2018 Oct
20;392(10156):1384-1386.




How do we adapt?

species : Homo sapiens
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“It is not the strongest of the
species that survives, nor the
most intelligent that survives.
It is the one that is most

adaptable to change.”

Charles Darwin (1809 - 1882)




Let’s get back to adaptation!




Marine
diet




Breathable air?

41 An Improved Dynamic Model for the Respiratory Response to Exercise

Leidy Y. Sernal?’, Miguel A. Mafianas!?,

Alher M. Hernandez3 and

CENTRAL NEURAL CONTROL

AL AUTONOMIC CONTROL

. Neural control

! Ngc' DT

; = Lung

] MRV - neurogenic mechanisms. stretch

: $  Exercise neural control f

Y T — e Chemo- ANS

. Mean _:_’thcq,:' Central chemoreceptors s Frequepey. control
——’x va'ue ;mc i ALLLLLES S

. detector = Peripheral chemoreceptors == is' Equation

H ‘humoral agents response

i Ventilation controller .

- Dy - total ventilatory drive = Ve = V +V, RESPIRATORY CONTROL

Neural

" Vaniable :
breathing
rhythm |

Roberto A. Rabinovich**>

Mechanical
inspiratory

Metabolism
dynamics

Input
dynamics

Local Flow Regulation ]

: dhemical

’\‘RESPFRATORY SY'STEM_ Pico, Drive CARDIOVASCULAR SYSTEM
b Il Pm
stimulus 2

inspired air

Glucose,
Insulin & FFA
Dynamics

Epinephrine
Regulation

METABOLIC
CONTROL
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Breathable air

Most of the adaptation during the first 2 weeks t¢
2 months after arrival to the high altitude area,
but in permanently living populations the
. .s.8 | changes occur prenataly already
s e Most of the changes go unnoticed

- Typical morphology of populations living in the
high altitude — the barrel chest
Different mechanism of adaptation (decreased
or increased hemoglobin levels, etc.)
Higher hydration
Different distinct populations: Tibetians,
Andians, Ethopians.




Breathable air: record




:Shelter: cold and heat - records

Very dry air: 120+ °C (248+ °F)
short-term, 70+ °C (158+ °F) long-
term (with accesss to water with
lower temperature)

Tropical air: 60+ °C (140 °F) short-
term, 47 °C (117 °F) long-term
Saturated air: 48 °C (118 °F)
short-term, 35 °C (95 °F) long-term
Water: 46° C (115 °F) short-term
and 41°C (106 °F) long-term

Preoptic Area

Regulation of Body Temperature by the Nervous System
Chan LekTan'Zachary A.Knight'234




Decreased effective
circulating volume

Water? |

Decreased venous — Decreased atrial — Increased ADH =

return streich release -—
|{.I\j l
Decreased cardiac
output _l Increased al
Decreased arterial ~Decreased renal "1 H.O retention
& B.P. —l perfusion 1 =
Sy
of | v Decreased
Baroreceptors Decreased afferent peritubular
l arteriolar stretch capillary hydrostatic
re
Increased praTu
l:wnpamwc Y
tone . Increased renal |—
Wﬂmm Increased renin release Na mmtm -
,:hangas {hmasnd T_ _J A A
cardiac output, Altered Na
increased periphearal delivery to
rasistance) macula densa Y
Increased Increased
angiotensin 1 effective |
Aldost circulating
,H' one volume
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Water: physiological demands: record

% brain eyes 2
80% 95% ,
gh lungs heart M
90% 7o%
(%b bones I'i'l muscles :‘d
300/0 skin 75%
64%




Food intake?
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Food: physiological demands, record?
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Stress and the surrounding environment

What do we know?
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Human wellbeing vs stress

Epictetus: "If you wish your house to be well managed, imitate the Spartan
Lycurgus. For as he did not fence his city with “walls, but fortified the inhabitants
by virtue and preserved the city always free; so do you not cast around (your
house) a large court and raise high towers, but strengthen the dwellers by good-
will and fidelity and friendship, and then nothing harmful will enter it, not even if
the whole band of wickedness shall array itself against it.

Also, that city is well fortified which has a wall of men instead of brick.”

There is increasing acknowledgement that design of urban spaces can contribute
to the health and well-being of residents. Development of green spaces, design of
parks and appropriate proximate infrastructure may promote increased physical
activity leading to improved health outcomes within populations (Honold et al.,
2015, Nordh et al., 2011, Nordh et al., 2009, Nordh and @stby, 2013).
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The WHO Expert Committee on Environmental
Health in Urban Development

"The health of a city's people is strongly determined by physical, social, economic, political and cultural
factors in the urban environment, including the processes of social aggregation, migration, modernisation
and industrialisation, and the circumstances of urban living..... [T]he impact of urban processes on health
is not just the sum of the effects of the various factors taken individually, since they interact synergistically

with each other.” (WHO, 1991, pag.11)

=
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51 Masaryk University, Faculty of Medicine




S0, what constitutes human wellbeing?

Percentage of Energy-efficient buildings Density of
disused buildings, Roads conditions Traffic intensity,
Quality of the Local Transport Network Percentage of
soft mobility lanes, Density of areas subjected to
flooding risk, Density of areas subjected to seismic
risk, Density of areas subjected to hydrogeological
risk Territorial utilization for agriculture

i GuiSNOH

~= OBJECTIVE ENVIRONMENT

ot

Population density Presence of
metropolitan functions Percentage of

Density x \! _ Tertiary activities Status of the housing
PHYSICAL ery—" ) z - 3 % e stock, Waste production Building
o : . | obsolescence Bigger emission sources
outness = D, ) 7= [ i - Building quality Clime characteristics,
B { gy \ e Density of lllegal buildings Density of
ot ; ¥ oogy i o y ! Sport and recreational structures
4 : : E it Crowding index
o
7 cial subsystem ;
# 7 g > : 1 py due to the anthropic environment Noise pollution
€ pomg My % 7
é’? g % z s, Electromagnetic pollution
S 2
Unemployment rate
Urban form and mental wellbeing: scoping a theoretical framework for action MUItI_Et,hmc Ecmpesiioplofiies Seate
Amir Hajrasoulih(1), Vicente del Rio(1), James Francis (1) and Jessica Edmondson(2) The Journal of Urban Design el

and Mental Health

Safety and care of elder population

52 Masaryk University, Faculty of Medicine
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The Stress of Life, Hans Selye, 1956:

,... the non-specific response of the
body to any demand made upon it,

whether it is caused by, or results in,
pleaseant, or unpleasant conditions”

53

The Physiology and Patholngy of Exposure

STRESS

e based on the concepts of the
GENERAL-ADAPTATION-SYNDROME
and the
DISEASES OF ADAPTATION

by

HANS SELYE

M.D.. Ph.D. (Prague), D.Sc. (McGill), F.R.S. (Canada)

Professor and Director

of the
Institut de Médecine et de Chirurgic expérimentales
Université de Montréal

A Ly

ACTA, INLC.

MEDICAL PUBLISHERS
MONTREAL, CANADA

Figure 2.  Cover page to the first monograph by Selye published in 1950.




So what is the problem?

Mean contrast estimat
t(21,-9.-15)
—
|_.

-

s o 1 How does extent of a given land cover type
R e in a citizens' view affect her or his level of

5 emotional arousal, while controlling for
i1, .7 walk speed, direction, and distance to
2 K ,;,/;3/ " automobile roads, and how do changes in
Twesa s direction (turns) explain additional variation
==~ [n physiological parameters when the other
w|p .-+ 4 variables are accounted for?
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So what is urban stress in terms of human

health?

AL} Policy coherence

Eradicate extreme poverty
BB Reduce nationally defined poverty
BB sccial protaction systems

QAL 'nternational cooperation T

Equal rights to econamic
rosourens, basic services, ele

nﬁ Participatory
decisien-making
.

Climate hazards
resilience & adaptation

Climate change action I
.
-

12

R '
I

[ sustainable production

and consumption g
2] Focd waste
[ Hazardaus waste
[T waste generation

reduction
[T sustainable tourism
[T Fossit-fusl reduction

/ Haalth inequalities

Housing [F] secial capital
Transportation

High guality indicaters

*| Lard planning
| A quality & waste
11| Green and public spaces

{11 &isk reduction
4 E3 information & communications
boise technology

Priysical activity

55 Masaryk University, Faculty of Medicine

m Maternal mortality

] infant mortaiity

T infectious diseases

ETY nan communicable dseases &

3 mainureinion rrinptal Poaith and welibeng
(inc. obesity)

ET oruss and aleshol abuse
TN Road traffic injuries
—E80 Sexusl and reproductive health
| 8 Uriversal hesith cave coverage
ET} contamination related diseases
ET} vobacco control
T} Mecicines & vaccines
1 Health work-force

_A,J\' [ Health emergency preparedness
ﬂ Quality of life &

3 life expectancy
- Health premoting
=" education facilities
X orinking water
Sanitation & hygiene

EB] waste water & water
quality

Access to alectricity
Renewable eneray

[T safe emplayment

Directly related to Urban
Health and Included in SDGs

Inclirectly related to Urban Health
and included in the SDGs

Not present in the SDGs

A state of bodily or mental tension
developed through city living, or the
physical, chemical, or emotional factors
that give rise to that tension.

Urban health: an example of a “health in all policies” approach in the context of SDGs
implementation Oriana Ramirez-Rubio, Carolyn Daher, Gonzalo Fanjul, Mireia Gascon, Natalie Mueller,
Leire Pajin, Antoni Plasencia, David Rojas-Rueda, Meelan Thondoo & Mark J. Nieuwenhuijsen

Globalization and Health volume 15, Article number: 87 (2019
MUNI

SCI




So what are the determinants of urban

health?

J. Boydell et al. Br. J. Psychiatry 182, 45—-49; 2003

56 Masaryk University, RECETOX, Faculty of Sciences
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Financial& Education&

Economic T Healthcare

Infrastructure

Globalization

Markets Trade Madical
technology

Food Distal Determinants

production

Warkforce
Food security G{?Sl
Opportunity cost Training
Employment

» Proximal
Determinants

Access
Quality  /
4

Urban Health
&Wellbeing
Aggregate
Individual
1

!

Mental
llness, Trauma :
Physical Cognitive, Social
Diseases, Injury, Emational Groups, Isolation
Disability Family breakups
Empowerment,

Gurrent Opinion in Envirenmental Sustainability

Health and wellbeing in the changing urban environment: complex challenges, scientific responses, and the way
forward XuemeiBai IndiraNath AnthonyCapon NordinHasan Dovlaron, Current Opinion in Environmental
Sustainability Volume 4, Issue 4, October 2012, Pages 465-472




Why is it important?

PERSISTENCE

URBAN \

RESILIENCE

),
% —

RECOVERY/
TRANSITION

57 Masaryk University, Faculty of Medicine

,Urban resilience has conventionally been
defined as the "measurable ability of any
urban system, with its inhabitants, to
maintain continuity through all shocks and
stresses, while positively adapting and
transforming towards sustainability" .l
Therefore, a resilient city is one that assesses,
plans and acts to prepare for and respond to
hazards - natural and human-made, sudden
and slow-onset, expected and unexpected.
Resilient Cities are better positioned to
protect and enhance people's lives, secure
development gains, foster an investible
environment, and drive positive change.l
Academic discussion of urban resilience has
focused primarily on three distinct threats;
climate change, natural disasters, and
terrorism.” — Wikipedia as of 2021
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Smart cities — wh

SMART MOBILITY
All forms of transport are
linked together to make
getting around simple and
saemless. Timetables are
synced and vehicles location
are provided in real time to
provide better travel
experience.

INTERACTIVE PLAY

FEATURES
Sensors-based interactive
lighting and water features

create a dynamic public
domain and provide
entertainment and bring

Innovation to city streets.

ere we want-could be

SMART ENERGY INTERNET OF THINGS (10T) FUTURE EDUCATION INNOVATIONHUB & SMART PARKING APP SMART PARKING AND
Buildings are powered An loT platform connects almost any The SMART city has a university in DIGITALSANDBOX Asmart parking app will guide TRAFFIC SENSORS
by the sun through device in the city to the internet and its heart. NewSpace uses a new City data collected through the drivers quickly to the best Sersors in the itreet detect avaiable
solar panels connected to each _o!her. ._qppfs, sensors and ways of teaching and resgarchmg 10T platform s provided to the avalta.bfe _parkl ng spot near their parking and send data to drivers,
to battery storage smart city applications generate to drive forward our thinking Innevaticr HUB for destinaticn, pay by phone and Intelligent traffic system provide
dataon the city. about the challenges of the future. entrepreneurs, start-ups; top up remotely. information to help drivers better
| | researchers and students to A handle congestion or accidents.
experimentand collaborate on /7 \
I ideas forimproving the city.
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SMART lighting
Smart poles provide
energy efficient LED

lighting, but that’s not
all. Each pole house

WIFi signal points,
sensors, public
adresses, systems and
more.

Underground

fibre optic cable
Fibre optic cables run
underground
throughout the city
bringins high-speed
data and information
to business, students,
visitors and residents,
The fibre-enabled city
is attractive and more
viable.

ww.afryez.czfwp-

Original background picture downloaded at:
https://
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quality internet access no
matter where are you in the

city.

interactive information screens, device
charging, WiFi hotspet and help points
to make life easier and safer,

in in Brno, how to get to music,
venues and restaurants, or real
time transport info.

when bins are full and will

optimase collection routes.

PUBLIC WI-Fi TECHNOLOGY IN THE STREETS SMARTCITY APP SMART BINS ELECTRIC VEHICLE CHARGE POINT
Free public WiFi is available Light rail stops with sensor-based smart A city app makes information on
providng high speed and lighting and technclogies including the city easily available. What's Bin sensors will detect Electric vehicle charge points are available

around the city to recharge electric cars and
other e-vehicles, all powered by smart grid.
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So what can physiology offer to urbanism?

— Deep understanding of pathogenic processes behind common illnesses

— Deep insight into methodology of measurement of various urban-stress-related variables

— Explanations of pathways between exposure and final health outcome, instead of plain
association of exposure with disease

— Looking at the city as a platform capable of managing ENVIRONMENTAL DATA (pollution
levels, water and waste management), SECURITY (health of buildings, bridges and dams or
emergency situations), TRANSPORTATION (lighting on roads, real-time traffic, reduction of
travel times and refueling), QUALITY OF LIFE (health, accessibility, sport and leisure) and
BUILDINGS (energy consumption and user comfort), should enable major short-term

improvements in health of citizens.
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And, how do we measure stress in real

world?
M

|

Eyewear to assist sleep/ Skin patches

wakefulness

- R
s

Smart garments

T o N

[

Smart watches

Inertial measure unit

4

Biomechanical
shoe insoles

-

~ 1§

Headbands
4 7~
Mobile and Tablet
applications @
: ) )
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Heart rate

Blood oxygen levels

Breathing rate

Muscle electrical activity

Masaryk University, RECETOX, Faculty of Sciences
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A Critical Review of Consumer Wearables, Mobile Applications, and Equipment for Providing Biofeedback,
Monitoring Stress, and Sleep in Physically Active Populations. Peake JM, Kerr G, Sullivan JP. Front
Physiol. 2018 Jun 28;9:743. doi: 10.3389/fphys.2018.00743.
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Humans as sensors
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volume
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e We often do not know exactly the
systems' equations of motion;

e We lack knowledge as to how to
merge/combine these equations (e.q.,
to the issue of time-scale matching);

e We may have insufficient knowledge
about relevant structural connections;
e We may not have direct access to

due

interactions between systems (e.g., via

probing).

- ‘ o .El
" ;.‘:é : J LN The Human Organism as an Integrated Interaction Network: Recent Conceptual and Methodological Challenges.
'-.'”‘. S :r_ “-.'3“ Lehnertz K, Brohl T, Rings T. Front Physiol. 2020 Dec 21;11:598694. doi: 10.3389/fphys.2020.598694. eCollection
—r on =y 2020.
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toggable data

Collective sensing

3d map

Space-time analytics of human physiology for urban planning
Garrett C. Millara,*, Ondrej Mitasb, Wilco Boodeb, Lisette Hoekeb, Joost de Kruijfb,
Anna Petrasovaa, Helena Mitasova, Computers, Environment and Urban Systems 85 (2021) 101554
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What is the point? Change of paradigm?

Formal structures of cities are often inspired by a combination of human
geometry and cosmological patterns in both Eastern and Western

civilizations, from early representations in mandalas to the Vitruvian Man.

Cities have also been understood as a living system, a macroscopic
organism, linked through its collective consciousness, communicative
structure and relationship to natural resources and cycles. Like the
human body or other natural organisms, the city is comprised of multiple
parts, organs, cells and functions, each autonomously working with its
own requirements. However, we need to learn much more about the

interconnectedness to understand better the processes.
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“It is our attitude toward events, not events themselves, which we
can control. Nothing is by its own nature calamitous -- even death
is terrible only if we fear it.”

— Epictetus
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Budeme u toho?

— Ano!







