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ABSTRACT

Urban areas are formed aiming to satisfy multiptpeetations of their citizens. Among the most
significant expectations are resources availabilitglated to existential needs, efficiency in
communication and satisfaction of other contemporeivilization and cultural needs. However,
pursuance to create conditions for those needsfaetion necessarily leads to high level of urberaa
construction. Thus, sort of paradox appears: a#pirdo improvement of living conditions leads to
negative effects which jeopardize the health awésliof urban population. This fact requires hdtisti
approach, i.e. consideration of all aspects ofdlifeeeds of urban population in order to provideirth
long term sustainability. This paper aims to coesisbme aspects of urban areas sustainabilityvelat
to blue green cities philosophy.
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INTRODUCTION

The question of sustainable development in theléstvyears is posed as a crucial question in almost
every area of human activities. The sustainableldpment as scientific and practical approach upon
planning the activities necessary for satisfying tieeds of modern man is the manifestation of the
responsibility both towards the present and ther&fl]. The responsibility illustrated in the apach

of sustainable development is based on the negeddihe modern man to develop the system of his
own needs, respecting the system of needs of theefgenerations with the ever-present conscience
of nonrenewable resources finiteness and the rdrwdilze limited capacities of renewable resources.

The modern city urban areas surely present sigmficscientific-technological civilization and
engineering accomplishment which is the fundamentaidition for satisfying the needs of the
modern man. Commercial, cultural, scientific, temlbgical and other modern activity would develop
with great difficulty outside the concentrated urlaseas or their efficacy would be greatly lowered.

The tendency of the modern man to increase thelaifty of his activities (to get bigger resultsiwit
less efforts) with the tendency to accomplish méficacy (reaching the goals) at the moment
dominates upon planning and designing the urbaasd®. Thereby, the tendency for accomplishing
certain goals inevitably leads to lowered effeci®®s of other goals, that is, because of the existe
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of certain conflict among thgoals, it is almost impossible to realize one goal withentlangering th
other. The simplest example is the rapport betwkertraffic and the noise in the cities; if theffica
that enables efficient actualization of one goalugr is increased (fe and efficient passenger a
goods transport with the purpose of supply, the reduction of noise in urban areas cannc
expected (in moderday level of vehicle’s developm¢. The similar correlation caialso be
establishedbetween other variables within one urban [3].

The conflict of the goals in e urban areas is usually solved by maximizing theugs of the
civilization and commerciagjoals while endangering trgroup of goalsconnected to bas human
needs.The basic human needs are presented i environment which provides the specific leof
air quality, water, foodand thi absence of souh light and other kinds of livir space pollution.
Generally, it can be concluded that civilization adrzancement within the urban a endangers the
group of basic human needsat i<, reduces the quality of the environment.

If the given logic is followedwhich generally applies to all urban ar, then it can baunambiguously
concluded that the development of one significantig ¢f needsof the modern man hides within t
risk of endangering his own survival in the environment gesd and formed for satisfying thc
needs. In those circumstances, the sustainabldopevent is not possible both on the level of
generation and in the perspective of the futureegions

Upon this condition of the gaatonflict, the basic question is imposed: “Is it possibleasotve the
described conflict of the basic groups of goalshef modern man in urban areas without endang
the principle of sustainable developmeniThis questiorhas its base in a couple of important f
[4]. The first one ighat the urban areas came into existence as & w#ssibnificant economic ar
professional efforts of the whole society and ashsilney have to be preserved and improved.
second fact is based on the urban areas as thesigo#icant factor of te cultural, educational al
economic developmermpacity of a society and that deceleration andirdeof its development ra
can have negative consequences on the whole s¢

Other facts, such as historical, social and otleem$ of urban areimportance also indicate the
necessity for finding the solutions for the ¢s conflict above mentionedrigure no.1 symbolically
illustrates the relation between the groupcivilization and basic human needs the urban areas:
upon constant resources, sgeg resources on one goal group inevit leadsto resource decline for
the other group of goalShis is also the case when resources are notararisut their renewal
slower than their use.

- A L
—>

&
r

\ 4 B |

| ~ 4 y /
ﬂ' | e ...-.-.--

Figure 1.Relationshij between resources and conflictgzhls
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Mathematical expression of this concept could h@agmed by following formula:

C=A+B+A (D)

- C—overall resources of the urban area;

- A —resources necessary for satisfying civilizateeds;

- B —resources for satisfying the basic human naads

- A — resources originating from the environment ahd tesources that rise due to the
mechanism for their renewal, or reducing the ottegrative influences within an urban area

Based on the formula (1), it can be concluded ithiat possible to act upon resources for satisfying
civilization needs if they are constrained, incnegshe resource capacities for satisfying basimdu
needs and increasing mechanism capacity for resaercewal within the urban areas. Thereby, the
variableA can be decomposed onto two components:

A=A, + A, - (2)
where:
- A, —resources coming from the environment (whichharel to influence) and
- A, — resources which arise from mechanism impactHeir renewal or the decrease of the
negative influences (which can be significantlyuehced).

Further decomposing of specific components ontiy thetors is possible and necessary upon detailed
analysis of concrete urban areas but detailed dprnednt of that method would surpass the goals of
this paper.

Upon finding the solutions for conflict of civilitan and elementary goals, the quality research of
problematic of the urban areas is necessary, lased

- The research of the causes which endanger the gfdwgsic human needs and
- The research of the relations between the caustharslate of environment.

When the causes and the relations are establighisdnecessary to execute their analysis from the
aspect of sustainable development and then apptbacéolution analysis. In this paper, the solution
for sustainability of the urban areas is examiriedugh philosophy and approach of blue green cities
The philosophy of blue green cities points ontoggahsolution of conflict of goals while, throudhet
approach of blue green cities, the proceduresareretized and reduced to concrete activities which
can lead to the solutions for the conflict of gdalsa specific level of compromise.

CITY URBAN AREAS — FUNCTIONS AND CHARACTERISTICS

The city urban areas, first of all, have as themalgthe satisfaction of the cultural, educational,
economic and other civilization human needs. Th#ization growth through history is followed and
accelerated by the development of the cities. Thistoric fact is the result of knowledge
concentration, capital, work and other necessagnents on small space. Big concentration of above
mentioned resources on small space reduced theofifdea, goods and experience exchange which
accelerated the development of the civilizatione Expenses of the civilization development have
also been reduced which increased the attractigesfagban areas.

The increase in human concentration on small spalsescarried specific risks which reflected, first
of all, in easier transport of different diseased attracting the conquerors that often ravageththe
However, the fact that the cities, as the civilmatinheritance, because of these phenomena weére no
abandoned as a structure of organization of huroamanity through whole modern history, shows
that they have significant values for human popoatAccording to today’s trends of the increase of
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the urban areas and tipeognosis that those increases with =~ will only accelerate, it can |
conducted that the urban areas will have even bigigaificance. The significance of urban & as
well as their further growth implies the growth pdpulatiors economic strength. The growth
economic strength should belated to investment possibilities in soluti of the conflicts of
mentioned goals whicimeans the knowledge about conflict of the goalshould be increased and
front of scientific and irprofessiol there is a challenge of producing the optimautions.

Starting from the assumption that the urban arepsesent the expression of human ambition
human community to satisfy the specific systemead#ds and wishes (whose character is, first o
the civilizationtype) then it has to be takento consideration thaét that system is not homogene
in time and space. That means the system of nesdlsveshes will change with time and it w
depend on location within urban area. If, withinstlapproachan interest as a specific type
influence on resources of urban are imported, the general model of urban areas fromatipect o
influences, resources, knowledge can be for Figure no.2 illustrates symbolically the gene
model of urban area above mentiol

Figure 2 implies that #hform of urban area is the result of compromigeveen different influence
which cannot always be controlled or be objectively opted. It has, as iconsequence, the
divergence of the real form of urban area regardinthe ideal form. Lwer performances relate
multiple parameters from the objective quality @& Icondition up to the perception of urbi
population about the quality of life in an urbaea

The characteristics of built urban areas are ugtallled down to consequces which are caused

the concentration of diverse materials onto snadice, where there were none, in combination

the influence that didn't exist earlier onto thealiy of life. For example, constantly present ailg:
the urban areas, extra egpsed solar radiation negatively affects the raserfrom which
constructions are built in the urban areas andhlay teduces thdevelopment bas in the future,
because it absorbs the assets for their recovetsustainability, preventing the intment of these
assets into the development. Also significant ésfield of research and mutual relation betweerami

area and its surrounding.

Ideal shape of utban area

Real shape of urban area

Figure 2. he ratio between different influences on the fofrarban are:

In the professional literature, tlproblematicof urban areas is approached vthoroughly and this
problematic is, even with rich knowledge foundatietill in development. The complexity of urb

areas and technology development give the oppdigarfor solving the conflict of goals (or addi

them up to an acceptable levelhich, with pdential economic effects, presents the motif fatHer

intensive research in this field.
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The field of research of the urban area includesamantification of its characteristics connecied t
climate and other parameters such as:

- Urban influence,

- Climate and its changes;

- Wind and build area;

- Thermal balance and built area;

- Heat islands effect;

- Canyon effect;

- Energetic influence on the built area;

- Shortwave radiation;

- Urban pollution;

- Role of the green spaces;

- Materials of built areas;

- Lightning technology in built areas;

- Active solar systems for built areas;

- Air quality and ventilation in closed spaces ofantareas;

- Urban settlements (place and location, morpholdggamics and buildings design and

- Other technical possibilities starting from systelevelopment for energy conservation,
passive solar heating and cooling and etc.

It is obvious that the large number of subjects tuedresearch complexity point to a large number of
possibilities for improving the quality of envirommt with, in the same time, reducing the expenses
and increasing the capacity for developing theesgsof human and civilization needs. However,
certain unfavorable climate events (the heat wa\20D3. which overtook the Europe) warn about the
significant imperfection of the urban areas andrtielnerability in the basic goals (the survivdl o
inhabitants). The potentially unfavorable climatnditions also indicate the problem with the urban
areas sustainability in general [5].

SUSTAINABILITY OF CITY URBAN AREAS

The basic definition of sustainable developmentestéhat the current generation has the righteo th
development under condition that it doesn’t jeojz@rdhe same right for the future generations. The
other definition states that the future should mearbeautiful and happier place than the presdm. T
first one as well as the other one implicitly irates that the consumption of the existing resources
must be limited because of some future qualityestddiving conditions. That is, the quality of iing
conditions in the future should grow. This conditie hard to accomplish for a few reasons:

- Certain resources are irrevocably transformed mao-usable forms which means that their
quantity is reduced with time;

- Resource transformation from its natural state sitde which satisfies a specific system of
needs of the current generation demands energyiegt®n which means that the additional
consumption of existing resources is needed and

- Resource transformation from its natural state sitde which satisfies a specific system of
the needs of the current generation produces habyfproducts which additionally decrease
the capacity of available resources as a basesf@ldpment in the future.

Applied to the urban areas, the principle of sustilie development is also burdened by the reasons
for its difficult achievability. The concentratiasf different materials needed for construction fuf t
urban areas from which many are harmful to heafttthe population, the traffic which produces
exhausts gases whose ingredients are accumulatied goil and wall pores and then are released due
to different influences are just a few of somehaf proven influences which endanger “the futura as
more beautiful and healthier place than the présenthe urban areas. Economic dimension of
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construction and building maintenance, the prowisab optimal temperatures for human beings
water supply have to be taken into consideratia® alhen the sustainability curban areas is
examined.

The basic problem of sustainable development oamurareas comes down to the question:”
possible to form a seHlustainabl system for reducing or elimination of the negaiivituence of the
urban area onto the quality lbfing conditions? The selfsustainability of the system for reducing
eliminating of the negative influences onto the lfyaf the environment refers to the level of -
intervention (i.e. the level of effort) which comé®m the human being necery for system
functioning. Naturally, the sustainable systems are more ddsithlat demand less (or in the id
case zero) efforts. Picture no.3 shows the conckplte system sesustainability for reducing ¢
eliminating the negative influences he urban area.

Additional efforts can be made in the directiom@dterial choice for building the urban areas, tad
managing the other parameters such as system pagjani for satisfying thcivilization needs. The
system for satisfying theivilization needs of urban areas population can be optimizedvdy tha
they (for example) minimize the consumption of reses, maximize the contentment of the neec
the population, minimize the negative influence tba quality of the living contions, reduce or
eliminate the influence of the extreme climate ésamd et

k Additional efforts

Self-sustamable system —

Urban area /

Figure3. Concept of self-sustainability of living conditions

One of the concepts for forming the ¢sustainable systems for reducing the negativeenttas o
the urban areas on the quality of the living conditidi.e. the quality of basic human needs) is
concept of “the blue green cities” or in the moexe@loped form “blue green drea [6].

BLUE GREEN CITIES

Blue greencities are based on the idea already existing “blue” resources with minimal et&

could betransformed into “green” resources within urbaraarsufficiently to keep the quality level

the living conditions for population on the highvéd [7]. The basic idea is the increase of gr

surfaces wherever that is possible (including agmétand building walls) and for their sustainaypild

be used available “blue” resources such as ex#olgand precipitation that occur during the yes

the urban area. This approach with the solution wf feoblems has additional advantage becat
would also reduce the problem the withdrawal of the storm water to some extenicthyhin the
conditions of increased precipitation, can leadlbgging tte atmospheric sewe and flooding of the
urban area.

For the application of the blue green cities cohdap necessary to consider the capacities obthe
resources within the city, adequacy and possibiftitygreen resources development as we the
necessary additional efforts for sustaining of #yistem on the level of the functionality neces [8].

Blue resources can be water, soil, sunlight andsthe of the suitable space. The availability @&
water can be measured by the average quantityeofpgitationduring the year and its schec in the
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seasons. The sunlight caa measured by the number of the sun hours by desaxgposition of thi
built area, while the size of suitable space isngef by the space of adequate rooftops and bui
facades.

Green resources can be the adequate plants far ghggon and givenapacity of the blue resource
The green resources are defined by plants whichsoavive in the existing “blue” conditions |
which the choice of plants can depend of the opohigoal (minimal expenses, maximal effec
reducing the negative influersseminimal efforts for sustaining, maximal resist@rto the climat
effects and etc.).

Additional efforts carrepresent the available knowledge and economiaress for establishment
the selfsustainable systems for decreasing or eliminatfaimenegative influence of the urban a
on the quality of living condition

Figure 4shows the mutual relation of the sets of the blug green resources and efforts neede:
accomplishing the concept of the blue green

Figure 4.Blue (B), green (G) and economic resources of thamuare

Optimal solution for the blue green concept cardamd in the sectional view of the sets of the |
(B), green (G) and economécapacities. Naturally, some kind of deviations possibleconsidering
the shown concept depending the historic, culticognitive and experiential capacities of so
cities, but these three capacities are undoubtedigial for implementing the concept of blue gr
cities.

CASE STUDY

As an example of the possible use of blue greeneminthePalace of Serbiaa(so known as Palace

Federation and Building of S) is considered. The building #falace of Federati had started in
1947. and finished in 1959. In that period, thdding principles which had as their goals to sai
certain political views and understandings domigatghile the pringple of sustainability, enerc
efficiency [9]and protection of the environment with the tendetacynprove the quality of the livin
conditions were in the second pl Figure 5 shows the satellite photoRdlace of Serb. Based on
the satellite view it is perceived that palace is surrounded byetlverdure, so, at first sightan be
thought that there is no need for additional effddwards reducing the negative influences or
quality of the living conditions.

However, looking at the bigger context of the iefikes on the environment and sustain:
development, different conclusions can be rea
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Figure5. Palace of Serbia — satellite view

If the initial assumptions are:

- The expenses of sustaining the optimal living aratkimg conditions should blowered
(heating in the winter, cooling in the summer fdrawis usually used the energy acquirec
fossil fuels combustion) a

- Extend the maximal lifetime with minimal expenses construction maintenance that
follows the conclusion that the anas of use of the blue green concept has justifio:

While considering the possibility for use of thedlgreen concept for the examplePalace of Serbia
it is necessary to consider the following quest

- Are the condition for the usage of the I green concept in a concrete case exis

- Do the capacities of the blue and green resouusti§yj the use of the blue green coni

- Would the significant violation of the architectusalution and the object aesthetics o
- Are the economic gains tger than the investment and

- Do the other forms dfenefits from introducing the blue green concetdrr this objec

Generally speaking, the capacities for developnoénhe green resources are significant becau:
the big spaces of surfaces whiolake the placement of the infrastructure pos:

The nearnessf Sava and Danuk[10] can providevater supply at a relatively small exper in case
of bigger dry periods which allows a selection ¢drps that demand more water and can pro
bigger efficiency in sustaining the optimal liviagd working condition

The basic architectural form would not change boaulg only be enriched | greenery to the exte
which would not lead to endangering the base dfictural solution:

The economic gains would certainly justify the istreent because, with the reduce of fossil f
expenses for heating and cooling (general bendfig, infuences of the solar radiation on

construction would be reduced by what the lifetiofeits existence would be prolonged and
expenses of the maintenance would be red

The other gains would be noted, first and foremdst, the effects of posite example and
manifestation of responsible behavior of the Statiéhority towards the questions of the conflict:
civilizational and basic human goals in urban a
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CONCLUSION
Based on the presented, the following can be cdedu

- Urban areas lead to conflict of goals because, bikimy the conditions for satisfying the
civilizational needs of the population, in the same the negative influence is being done to
the quality of basic human goals endangering tls&chexistential factors;

- Reserves for solving this conflict exist in thenfoof usage of available resources and by
applying the concept of blue green cities;

- Solution for this conflict of goals depends on theailable blue, green and economic
resources;

- Use of concept of blue green cities does not excling use of other concepts but is also
compatible with them and

- Positive example towards responsibility can be pl@y by State institutions by promoting
blue green concept on the building of State autiesri

Solving the conflict of the goals in urban areashis imperative of their sustainable development
because, with time passing, the base for futureldpwment is reduced. The resources not saved in the
urban areas are spent irrevocably (energy acqbiyezbmbusting the fossil fuels and converted into
heat for sustaining the optimal living and workiegnperature cannot be turned back into its original
form) and thereby some of them have cumulative thgaroperty to living area.

(Received September 2017, acceptenb@c017)
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