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SCALE APPROACH TO URBAN STUDIES WITH GIS-TOOLS

This paper represents the well-known scale approadhrihan studies upon a new perspective. This petispetn involve
through GIS-tools in relevant research not onlyditenal integer-valued scale measurements and tingebut also fractal ones
reveals the unique level of details in urban syste@lysis. The paper explains while the scale apghidzecame drastically crucial
for contemporary human geographers — because ofynmeghnological advances. Few key basics of urbadies with the scale
approach through GIS-tools have been introduce@ Jirvey detailed enough due to applying fractalatisions in the urban spa-
tial structure analysis with the original GIS softwanas been provided. Some case studies and exaofighes software GUI with
the scale approach implemented have been introduced
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Cepziit Kocmpixos. METOJOJIOI'TA MACIHITABYBAHHA YEPE3 I'IC-3ACOBH B YPBAHICTHYHHUX /]OCIII-
JUKEHHAX. Cmamms npedcmasnsic 6i00omy mMemoooao2iio Macuimadysanus 8 ypoaHicmuyHux 00CrioHceHHAxX, OONOSHEHY Opuina-
TIHUM QOCTIOHUYBKUM NIOX000M, AKULL 00360IAE NOOAMIU YI0 MEMOO0I02i10 8 YOocKoHaneHomy euenadi. Hoemwcs npo sacmocyeanus
He MIinbKU [ He CMINbKU MPAOUYIiH020 MOOENIOBAHHS Yepe3 YLIOUUCI08] Macuumabysants ma gumipu, aie i npo 3acmocy8ants pa-
KManbHo2o nioxody npu auanisi ypboeeocucmem. B cmammi makodic nosicHio€mocs, 4oMy came 8NPoBAONCEHHS i3 YPAXYBAHHAM
OCMAHHIX MEXHONOSTUHUX OOCACHEHb OPUSIHATLHUX O0POOOK Memooon02ii Macumaby8ants epae HAOBANCIUSY PONb Ollsi CYYACHOT
coyianvroi 2eoepaii. Cmamms maxoxc nooae 0eKilbKa KIo408uUxX NPUHYUNie 6npo8adiceHtss Memooonozii macuimabysanus 6 yp-
banicmuuni oocnioxcenns yepes 3acoou I'IC. JJosooumsca, womy onmumanvHull pisens oemanizayii 00CaiOHceHHs ypOaHicmuyHoi
cucmemu mModice Oymu 0ocAHymull Iuwe Ha niocmasi QpaxmansHux eUMipie. Xapakmepusyiomuscs Ka0406i pucu agmopcsko2o npo-
2pamHo2o 3abes3neyens, HagoOsIMbCs NPUKIAOU 8ION0BIOH020 2pagiunozo inmepgheticy kopucmysaua. Taxodic nodaromscs npuKia-
Ou 3acmocysarns po3pobnerozo I3 na oxpemux micokux mepumopisax (bnusvkuti Cxio, OAE).

Knrouogi cnoea: memooonocis macwmabysanns, I'IC, ypbanicmuuni Oocaiodcenns, @paxmanvHi eumipu, npocmoposd
cmpykmypa micma, ananiz ypboeeocucmem, agmopcoke npocpamue 3a6e3neyenHs

Cepzeit Kocmpukos. METO/JOJIOTHA MACLUTABUPOBAHHUA HA OCHOBE CPEJ/I[CTB THC B YPBAHHCTHYE-
CKHX HCCIIEJJOBAHHAX. B cmamve obcyscoaemcs u36eCmuas Memooono2us Macuumaduposanus 8 ypoanucmuieckux uccie-
008aHUAX, OONONHEHHAS OPUSUHATILHBIM UCCIE008aMeNbCKUM NOOX000M, KOMOPbL N036015em npedcmasums dmy Memooono2uio 6
ycogepuleHcmeosanHom euoe. Peub uoem o npumenenuu He moabKo U He CMobKo mpaouyuoHHO20 MOOENUPOBAHUs HA OCHOGE Yelo-
YUCTIEHHBIX MACUMAOUPOBAHUs U UBMePeHUll, HO U 00 UCNONb308AHUU QPAKMATLHO20 NOOX00d Npu axanuse ypbozeocucmem. B
cmamve makoice 00vACHAEMCA, NOYeMY NPUMEHEHUe ¢ Y4enmoM NOCIeOHUX MEXHOIOSUYECKUX OOCTUICEHUL OPUSUHATLHBIX YCO8ep-
WEeHCMBOBAHUL MEMOOONIOSUU MACUMADUPOBAHUS UsPAem YPe36bIYAlIHO 8AJICHYIO POb OJi COBPEMEHHOU COYUANbHOU 2eocpaduu.
Cmambs npedcmagisiem HeCKObKO KII0YesblX NPUHYUNO8 GHeOPEHUsl MEMO00I02UY MACUMAabuposanus 6 ypobanucmuieckue uccie-
odoganus uepes cpeocmea I'UC. Obvacusemcs, nowemy onmumanbHbill yposenb 0emanu3ayu Uuccieo08anus ypoo2eocucmemsl mMo-
arcem Ovlmb QOCMUSHYM JUlb HA OCHOBAHUU PPAKMATbHBIX usMepenuil. Onucvl8armes Kouesble XapaKmepucmuKky agmopcko2o
npoSPamMmMHO20 obecneuenusl, NPUSOOAMC NpuMepbl COOMEemCcmaylwezo epaguueckoeo unmepgeiica noavzosamens. Taxoce
npeocmasienvl npuUMepbl npumMerenul paspadomannozo IO na omdenvhoix 20podckux meppumopusix (bnusicnuii Bocmox, OAD).

Kniouesvle cnoea:. memooonozus macumabuposanus, I'HUC, ypbanucmuueckue uccie0o8anusi, Qpakmaibuvle usmepenus,
npoCMpancmeennas cmpykmypa 2opooa, ananus ypbozeocucmem, dgmopcKoe npozpammmoe obecnevenue

Introduction to the research problem. Examin-
ing, describing and formalizing the descriptions lioth
the natural environment and their settlements Hmaen
the ultimate human purposes and skills since tléeah
hunters and gatherers began to obtain informatimuta
their achievements and errors and share this irgtom
with other members of the communities afterwardee T  hundred millions square kilometers of Earth langssa
travel papers of almost all prominent navigatordhe When only each 1 fnis described through some GIS-
Great Geographic Discoveries epoch contained the detools with only two symbols to characterize a tygpfe
tailed data on natural and human resources disedvar  land use existed on it, then we obtain a final imfation
the most distant lands and seas. After decadesertd- volume of about one petabyte. The latter is approxi
ries had passed, the cartographers developed aatkdr  mately the same data set size, which was equabthke
very accurate and informatiyeaper mapgust because  amount of information what could be got from théetn
they managed to choose an approprigaail levelfor net only few years ago.
putting information on the map, what in its turrsheeen Upon this data press the detail level of geographi-
done due to thecale approactkelaborated effectively. cal research, which is determined by so called lésca

For us, contemporary geographers, the scale ap-approach in Geography” can hardly be overvalued. It

This information is transmitted into computer netkg
and the World Wide Web, and it may already excéed t
information volume previously accumulated by thenma
kind in all papers and books ever issued, what sscie
entists did suppose even 20 years ago and themsdisd
in the recent years [1, 2]. The case is there pro dive

proach issue that provides a proper detail levelgéo-

overlaps both physical and human geography resgarch

graphical information has become even much more ac-and in both subject areas mentioned this papepauts

tual, because of the recent centuries technologidal
vances. To all intents and purposes, for the timiad
space satellites gather information about Eartturaat

and human landscapes in huge amounts and gredsdeta
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already represented the results relevant to thie sqa
proach, in general, and to its fractal methodoloigy,
particular [3-6].

A large number of books and papers were already
published on this subject, but since a literatengaw is
not an ultimate purpose of our this research, wiy on
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point out to that fact, according to which from ayoin-
ion the study of the scale approach underwent matia
change at the beginning of the two-thousandth pith-
lication of a book that introduced various scaledgis in
different research domains [7]. It proved tlia¢ Scale

number of people divided by square kilometers tHis
case any evaluation depends on the metric scalbiah
population density is measured.

These scale contradictions can be resolved by in-
troducing the original approach, which links congout

for a long time was a fundamental concept in both modelling of environmental system / human society
Physical and Human Geography, and its importanse ha processes with geoinformation technology, what we a
raised exponentially with GIS appearance, where theready stated in the paper referred above [5]. Atiogr

computational domain requirements strongly depemd o
the rigorous definition and handling of scale.

Following from the basic theoretical frameworks
of many previous scale researchers, we take irtouant
that the GIS have had a historically close relatioth

to the environmental geography concept there ace tw
basic modelling principles, which can be succefsful
introduced into the urban studies too. Firstly,it is a
representative choice of functional interdependesici
and parameters describing interrelations among cemp

regional studies and human geography, because botiments of both environmental and urban system. Sec-

mentioned areas were mainly developed as quanétati
trends in the general geographical science.

The scale approach with GIS substantially expe-

dites the matter of decision-making in several most

ondly, it is a thorough choice of a solution prosedfor
differential equations, because the equations tesgr
environmental / human medium systems (sociogeosys-
tems) are featured by a very high order and strong

portant fields of Human Geography applications, for linearity. We emphasized in the paper, that it wobé

example, in the urban system analysis, what waaayr
reported by the author in our of our recent papé}s
While one of the most pressing problem in the mirre

areal management is the constantly increasing déman

for new urban areas and the analytical city chariges
termining with the relevant data base support @ réual
time, the main research purposef this paper is to rep-
resent on the base of the scale approach a pdgstbil
identify certain spatial samples within urban sgeio-

evident that both of these somewhat unilateral ap-
proaches may distort some important characteristics
the environmental geography research area [5].

Contemporary unbelievable even a decade ago
computer facilities in environmental geography both
prove and sharpen two mentioned principle, sinee gi
us an opportunity to vary with a form of the natura
human environment description. The scale approgeh i
key issue in this extent too, because the particcda-

systems and to form new spatial derivative data fortent of this approach in each unique case of detfmni

reaching advances in urban studies by the origbi&+
tools newly elaborated.

Some key basics of urban studies with the scale
approach. The author has outlined the innovative sub-
ject field — Environmental Geography — recently. [B]
was emphasized then that one of the key pecudiardf
this field would be awareness about human-natatat-
actions within an environmental system. The urbgsi s
tem is usually introduced as the set of cities @etof
one city components in a certain territory. Thusa-
pletely meets all demands for being the environalent
geography research subject. If the environmentabge
raphy has to describe just spatial aspects ofdotens

drastically impacts the results we expect to achiev
Moreover, while we were presenting examples of-geo
graphical answers with digital maps, we explained- s
eral GIS-solutions through the scale, and thesatisok
outlined the answers not onlyhereand how far is it
but alsowhat was measureid an example [6].

If we look through urban studies, we will find
in this area even fewer scale-independent parameter
than in many other fields. Even thorough applicagiof
such un-scale models, which dractal models(we are
discussing “a fractal” term in details below iristipa-
per), the scientists actually provide the sameeseg-
proach [9] we are considering over here. Thus tie f

between the humans and the natural environmentt whalowing conclusion can be made: the modeling scede p

directly corresponds to the GIS area, as we refeime

cedure in urban studies contains two issues -yfirsi

the mentioned paper, then the scale approach neust boperate directly with scale in modeling an urbastemy;

provided in urban studies by default. Moreoverjsit
widely known that the urban system theory has tima-n
ber of advantages, but the key one is a linkageelaf
tionships and interactions among the city (one anyh
spatial components [8]. The scale approach is gharp
significant within a city borders because of thastic
gradient of human impact over several areal umits i
comparison with other non-urban (e.g., natural mmdl)

secondarily, to simulate the effect of scale irs gystem
description. Fist issue means that social and enano
status of neighboring parts within a city deterrsiteca-
tional regularities of many urban attractions. hder to
understand these regularities we must measurstttiss
in a certain scale chosen to be the same for diffebut
relevant for this task city areas. The second igsydies
the necessities of changing scale, when we mealg h

environmental systems. Within an urban system scalenothing else to do instead, since primary obtaiteta is

regularities provide the key solutions for effeetifor-
malizing, since it let us to ignore minor differescover

extremely coarse. In such a case we seek for medels
able to predict effect of scale on GIS-object hittes

short distances, because they are likely to be non-without actual obtaining those attributes in a ssaey

significant. The scale in urban system studiesnis of

scale. The traditionahteger-valuedmeasurements may

the most fundamental issues, because how thismsyste not satisfy to building such model requirements.

will be characterized in the case of scale, willedeine
future decision making completed on the base ofethe
studies. For example, scale measuring completdlir nu
fies traditional estimation of population density @&
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The key solution for building these models is the
fractal methodologywhich has already been mentioned
in the introductory section of this paper, and ppléed
by the paper author to geomorphic and hydrologieal
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search [10, 11]. Our applications were only a paldr
minor case studies of a unique research approach on
introduced by B. Mandelbrot [12]. This author dem
strated that for most naturally occurring phenomand
processes the quantity of resolvable details fanction

a certain position of an object set (see Fig. 1hils\the
mentioned author applied the fractal dimensioninefr
string to GIS-models for the land resource assessme
from our point of view, in general, the fractal dinsion
field can easily be introduced into urban studieg,only

of scale and that increasing the map scale starts addi-for finding analogies between urban growth forms [9

tional complexity, which would be often unnecessary
The scientist soon developed his idea ithie theory of

15], but also fothe automated building extracting pro-
cedureson the base of remote sensing data andHer

fractals which has been applied in many various researct city change managemesiibject area. Basic frameworks

fields.

Fractal dimensions in the urban spatial struc-
ture analysis with GIS. In our publications referred
above we discussed thidte dimensionswould be very
essential for representing geometric GlS-objectsr F
example, when the area of a cirelar® = nris counted,

for this is that many city territories share sucdmeon
characteristics as the presence of building demgadi-
ent, alometric growth, fractal growth and a certainge
to which city growth fills available rural areasamby.
Thus, in addition to formalizing the complexity of
point, linear and area GlS-features, fractal dinmssin

the radius is squared because this object is a two urban studies first of all can be applied to ddsithe

dimensional set of points (i.&l = 2). GIS-objects of
points, lines, planes, and solid figures hawpological
dimensionsthat are integers (i.ed=Q, 1, 2, and3),
whereasfractal dimensionamay be non-integers frac-
tional.
In general, as we explained it in our recent book

[4, c. 200], the fractal method quantifies scaliaation-
ships of the

y=» ()
of a territory (either natural, rural or urban) peoty y
over a range of scales Mathematicallyg is evaluated
by the slope of a double logarithmic linear regm@s®f
the quantifying dependency

In(y) =a+p«In(x), @)
and the fractal coefficient is then found by tramsfing.

We also checked the assumption of some former

referred authors [13], that fractal dimension afehr

GIS-objects can be formalized as the connection be-

tween an object quantitp and the related linear scdle
over whichQ is measured [4, c. 201-202]. What can be
written as:

D
Q(L)=L" €)

whereD, depicts a fractal dimension for a certain quan-

tity Q.

To illustrate the equation (3) in urban studies per
spective, let us imagine some route of public fpans
facilities (simply — a bus route) between its startand
endpoint. If a bus goes in a very straight linenthhe
distance covered is equal to the referred distanbe-
tween the route beginning and and its end,yv 1.

If a bus route is random (what actually is a cdse,
this bus is not a regular one, for example), thgr 2.
Some authors found that even for certain irregualgy
cab paths were fairly direc(D, = 1.09), indicating that
even cabs, which are without a steady route, aay dio
not act randomly in their movement [13].

Following visual (Fig. 1), that is from a funda-
mental GIS-in-ecology book of P. Burrough, demon-
strateslinear functionswith fractal dimensions varying
from D= 1.1 to D= 1.9 [14]. All five plots (counting
from the upper one top the lowest one) demonsttete
dynamics of different environmental objects witloygr
ing chaos of their behavior, which is mirrored bgea-

tain value ofD (the greater value, the more chaos). Each More

unique form plot illustrates a particular kind dbjects
behavior by aggregating linear string data witlpees to
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complexity of two-dimensional patch arrays genetate
from remote sensing data. In Euclidean geometry the
areaA of anypatch which we associate with some set of
buildings (or one building) in the area, is relatedthe
diameterl by the relationship

A=BeL? 4)

For those sets of urban forms, which can be asso-
ciated withdisks B is a constant equal #@/4. The con-
nection is formalized to fractal patches by thetieh-
ship between a certain urban area and a modeleti pat
length:

A= " (5),

where the referred length scéle) is the distance
between the two most distant points at this areange
ter, andD, is the fractal dimension of this urban area.
High dimensions},~2) show an obtuse shape of the de-
limited urban area.

With this approach we modeled the spatial struc-
ture of an urban system, proceeding from remoteAIRD
data for Seattle (USA) (Fig. 2).

This second visual demonstrates the results of
fractal dimensions applying in order to measuredae
gree of irregularity of land uses within an urbaratsal
structure. This complete structure can be obtalyedur
(it is an original product of GIS-developing comgan
GeoCloud, www.geocloud.com.ua) unique softwdre
banGeoby LIDAR data (point clouds) processing. Initial
visualization of raw data (theight window of Ur-
banGeoGraphic User Interface — GUI).

The prediction of the urban settlement spatial
structure (thdeft windowof UrbanGeoGUI) has been
achieved by algorithms based on fractal dimension
methods (1)-(5), including regularities of lineanttions
having fractal dimensions stated by P. Burrough4] [
and Fig. 1). Obtaining the fractal urban structoyespe-
cialized software (th&rbanGeoexample — see Fig. 2),
which algorithms use fractal dimensions to charaate
the complexity of2D (two-dimensional) patches of the
urban spatial structure, is to a certain extentlaimnto
testing different shapes of Sierpinski carpets, rwite
was found that the majority of buildings were |@cht
within Sierpinski carpet [15].

All stated above in this paper section is only one

example of an effective applied GIS-
implementation of some spatial analysis theory. ifite
ply the fractal dimension methods in urban landalas-
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sification (see Fig. 2). By the way, there are guitfew ban land use alteration modeling based on thedfract
such examples in recent and earlier years. Foangst urban structure [16], became the effective GlSveafe
elaborated in early nineties fundamental basicamf algorithms in eight years [17].

alternative approach of urban growth modeling and

=110

410 1229 20.48 28.67 38.86 45.08
Position {10 + 1)

20.48 2867
Position (107)

36.85

Figure 1. Linear functions of environmental dynamisbjects with various D functions
(from a book of P. Burrough [14])
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Original GIS-software for urban system analy-
sis through the scale approach and case studie§Ve
have already emphasized above that for the timeofne
the most pressing challenge in urban land use rigns
the constantly growing demand for new settlemeaasr
Since in the functional perspective urban settlémeo
not possess definitely defined boundaries, applyorg

urban GIS development the scale approach introduced
throughout this paper, can hardly be overvalued.

We have already mentioned in the previous sec-
tion of this paper our origindUrbanGeo software in-
tended to reveal be scale approach spatial irrdgula
and self-similarity of urban area boundaries. Uscf
tional scheme is given below (Fig. 3).

Dataintegration

Spatial urban structure
classification

Earth surface model
Data analysis
Urban building changes

Urban system models

/

Urban Geo ™: Spatial data processing software

External Software

Figure 3. The functional scheme of GIS-software LabGeo developed for the purposes of urban studies

We have already discussed recently [6], that actu-mainly implies conversion procedures of primaryadat

ally there are several ways to receive accuratatimaal
and attributive data for 3D urban features, mostloith
are buildings, bridges, roads, sidewalks,
highways and trees [18]. All of them usually arega-
rected images from either aerial photography, hégo-
lution satellite pictures, airborne LIDAR data, .etll
these data are processed within the following Wix
banGeo plug-ins (software modeling components) ex-
posed on the visual above (see Fig. 3):

« Data integration - this plug-in combines
those different data mentioned above and it begihg-
ally begins a whole procedure of urban system aigly
with the data input for all the sample urban areas;

» Spatial urban structure classificationaplug-
in directly applies the scale approach in geneaatl
fractal dimensions methods in particular; spatiasifi-
cation of an urban area land-use is completed diité-
ing the buildings selected for two sets: trainirg and
validation set;

+ Earth surface model this module was elabo-
rated following from backgrounds developed by tlae p
per author with respect to the variety of the eatrttface
topography geoinformation models, while a digitkd-e
vation model and flow algorithms represent theiprel
nary modeling conditions [4];

» Data analysis —this software component
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into derivative ones; just these procedures fintilyse
spatial and temporal data resolutions, which deffeie-

pathways,tionships between a real urban area and its nureerou

models; for instance, LIDAR data are processechab t
to receive from initial “point clouds” “a Visible iy
model” as an output [6]; point-cloud data volumelaf
ser remote sensing (LIDAR) and its derivative urban
digital models proceed from the airborne laser eang
finding systems, which permit an airplane to gather
quickly a high-resolution height field for some,tnery

big city; the Automated Feature Extraction techgglo
(AFE) gives a user an opportunity to be able todrhp
analyze, process and classify LIDAR data and obtain
building morphology;

e Urban building changes -after the initial
classification completed using the fractal algorigh
mentioned above, there have been displayed both the
urban land-use classes (see Fig. 2, the left Gdtiow)
on a micro-scale level and extracted sets of mgislion
the macro-scale; the next visual introduces a sasdy
of Urban building changesnodule application to an
urban area of one Middle East cities (UAE); aftgout
of three parameters into teénd Building Changeslia-
log, some aspects of urban system dynamics will be
defined (Fig. 4);
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Enmu

Figure 4. The sets of buildings extracted Byata Analysismodule on the preliminary modeling step before find
building changes in time (relevant modeling dialdgiopened)

Urban system model it is a concluding compo-
nent of UrbanGeo software, which summarizes three
classifications organized in hierarchical rothe first
one — spatial urban structure classification (a refgva
module is described above), it approximates thesighl/
layout of land use for each urban artee second onis
provided by AFE procedures ata Analysismodule, it
includes the Automatic bare earth identificati@rqund
Maker) based on Airborne LIDAR point cloud data and
the Automatic building extraction (Urban Building<E

mation; Urban building changesnodule is involved for
the third classification when the “residential area” and
“build area” classes were defined with visualizatio
UrbanGeomap-view windowtogether with “density of
household” and “fractal dimension” parameters dis-
played inUrbanGeotable-view windowjust in this way
the urban system temporal dynamics is demonstrated
(Fig. 5).

In our case studies witirbanGeomodeled frac-
tal dimensions for urban areas of several not laafe

tractor — UBE); this second classification produces tlements in the Middle East (UAE) varied from 1,486
ground-based close-up images of buildings, groups o 1,1511. For each settlement this parameter wastedun

buildings and other urban features as elements afra
ban system; thus the purpose of this second dlzetsin
is to separate “non-residential sets” in a lasea gaint
cloud from “residential” ones; this second classifion
is supervised by highly accurate DEMs (digital ekin
models) and by municipal databases with housingrinf
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from Area and Value columns of theUrban system
model table report (see Fig.5). The scale of this case
study (a size of urban areas, number of households,
population density) can be compared with similar re
search in Foenix (USA) [19). This can pravebanGeo
software modeling reliability.
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Table report?fﬁf?ehanges

0 x ¥ Type
2418108318 | 4455914778 | Added
2413866991 | 4495795160 | Added | 25,76
2618737508 | 4496042263 | Added
2620607827 | 4496353.016 | Added
M9 | MU | Remov
2619181889 | 4495692323 | Remov
2621307542 | 4495937472 | Remov
2618915178 | 4495871 644 | Remov
2618343072 | 4495363182 | Remov
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Figure 5. The results ofJrban System Modelmodule processing with 2D/3D Map views and  Teabiew

Conclusions. We have already referred to the measuring urban characteristics and receivinghawer
concept according to which the urban system arsalysi on a question: what is the nature of urban lands d-
has a number of strong constituents, but its mam ie fers then from rural land or from non-urban landyen-
that it links together all research results dualtaela- eral?
tionship among all city spatial components [6]. $hu Our paper has introduced a methodological ap-
there are two ways to identify these GIS-features -proach for the generation of characteristics tlzat be
points, lines and areas, which correspond to pdatic  used to describe urban areas. By udiianGeosoft-
urban forms. One way is to input N-Dim data of istad ware a more objective definition of city changegroan
linkages to indicate the forms of interaction amamg urban settlement can be achieved.
city census tracts and among several cities in desfn In this paper we have discussed the ways in
movements of population, data, goods, money, specif which scale approach is crucial for the developnant
information and so on. Another way is to identihese new methods in urban structure understanding.
linkages by gathering the available LIDAR pointalédr
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Summary

Sergiy Kostrikov. SCALE APPROACH TO URBAN STUDIES WITH GIS-TOOLS.

This paper represents the well-known scale appromahban studies upon a new perspective. Thisarebeap-
proach has actually proceeded from that fact, @iegrto which examining, describing and formalizithg descrip-
tions for both the natural environment and humdtieseents always was the ultimate human purposdsskitis. The
perspective to involve through GIS-tools in releveesearch not only traditional integer-valued scaleasurements
and modelling, but also fractal ones reveals thguenlevel of details in urban system analysis. paper explains
while the scale approach became drastically crdoiatontemporary human geographers — becausevd§ niechno-
logical advances.

Few key basics of urban studies with the scaleagmbr through GIS-tools have been introduced. Tipensaex-
plains, why the scale in urban system studies & afrthe most fundamental issues, because hovsysiem will be
characterized in the case of scale, will deterrfuriare decision making completed on the base falstudies.

The survey detailed enough according to applyiagtél dimensions in the urban spatial structurdyaisawith
the original GIS software has been provided. Irtipalar, fractal dimensions were applied in ordenteasure the de-
gree of irregularity of land uses within an urbasaa

Some case studies and examples of the softwaren@/the scale approach implemented have beendintexd
for several minor urban settlements in the Midddst§UAE).

Key words: scale approach, GIS, urban studies, fractal da@s, urban spatial structure, urban system analy-
sis, original software.
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