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HUMAN GEOGRAPHY WITH GEOGRAPHICAL INFORMATION SYSTE MS

The purpose of this paper is to represent thatl& i@ human geography is not only a straightforwérdl for generating
and spatially analysing maps and graphics, but adsimtended to identify certain spatial samples &mform new spatial derivative
data for reaching advances in human geography mesedigital maps introduced as a paper map effectlternative made possi-
ble by GIS. Once introduced by the authors enviemal geography concept is additionally discusseckly of human geography
contribution to this field by geographical infornat systems. Traditional quantitative geographgxplained to be a key basic for
all following GIS applications in geographic sciescdhe conclusion is made this field is highly esakfor the further GIS-
expansion within human geography. Few examples ginali software with respect of city key element etioa are suggested for
the urban system analysis.

Keywords:geographical information system, human geograghyjronmental geography, quantitative , geograpimpan
system analysis.

Cepeiii Kocmpixos, Kamepuna Cezioa. TEOTH®OPMAIITHHI CHCTEMH B CYCIHIIbHIH I'EOTPA®II. B cmammi
nooarmuvcs 0esKi cKiadosi 2eoingopmayiiinol KoHyenyii 8 cyyacitl cycninohit eeoepadii. Ilpu yvomy eeoingpopmayitina cucmema
PO32710AEMbCAL He MINbKU A He CMIIbKU 6 AKOCHI [HCMPYMeHmY NepemeopeHts mpaouyilinozo KapmozspapiuHo2o mamepiany 6
yugposuil opmam, cKinbKu NOMYACHUM 3ACOOOM 6NPOBAOIUCEHHS HOBIMHBLO2O MEMOA0N02iuH020 nioxody. Ocmanniii na niocmagi
NOXIOHUX OQHUX I NPOCMOPOBO2O AHANIZY, 30AMHULL BUBECIU CYCRIIbHY 2e02pagilo Ha NPUHYUNOBO HOBULL PiseHb 00CaidJceHb. B
YbOMY acnekmi agmopu 3H0GY 36epmaiomsbcsi 00 3anponoHO8aHoi @ nonepeoniti pobomi HOGIMHbLOI npeOMemHoi 2any3i — iH6ANPOH-
MmenmanvHol eeoepaghii. Tpaduyitina mamemamuyna eeoepais po3eiadaemvcsa ¢ cCmammi HauCymmesiuo yMoso 6Cb020 PisHO-
manimmsa cydacuux I'IC-3acmocysans. Pobomy 3aseputyiomsv npukiaou amanisy ypoamicmuynux coyiozeocucmem 3a 0ONOMO2010
agmopcwko20 npozpamnozo 3abesnevenns I'1C.

Knrouogi cnosa: ceocpaghiuna inghopmayitina cucmema, coyianvha ceocpais, ingaupoumenmanvha ceoepagis, mamemamu-
uHa ceoepagis, ananiz ypoOaHiCMuuHUX coyiozeocucmem

Cepzeii Kocmpukos, Examepuna Cezuda. TEOHH®OPMAIIHOHHBIE CHCTEMBI B COLTHA/ILHOH TI'EOT'PA-
DUH. B cmamve u3nazaromcs HeKOmMopwvle dNeMeHmbl 2e0UHPOPMAYUOHHOU KOHYENYUU 68 COBPEMEHHOU COYUANbHOU 2e02paguu.
Ilpu smom zeounghopmayuonnas cucmema paccmampugaemcs: He moaoko U He mMoJbKo U He CMONbKO @ Kauecmee UHCMpyMeHma
npeobpasosanue 0ObIUHO20 KApMOSpaAPuUueckozo mamepuaia 6 yugposoi gopmam, cKOIbKO 8 Kauecmee cpedcmed 6HeOpeHus
obecneyenus UCNONb30BAHUS HOBElUUe20 MeMOO0I02Utecko20 nooxooa. Ilocieonuii Ha ocHosanuu 06pabOMAHHBIX OAHHLIX U NPO-
CMPAHCMEEHHO20 AHANU3A, CHOCODEH BbIBECHIU COYUATLHYIO 2e02PAulo Ha NPUHYUNUATLHO HOBbII YPO8eHb ucciedosanutl. B oan-
HOM acnexkme asmopuvl CHO8A 0OPAWAIOMCA K NPeONONCEHHOU UMY 6 npedvloyujeli nyoIuKayuu Hoselwel npedmMemHuol ooracmu —
UHBAUPOHMEHMANbHOU 2eocpaguu. Tpaduyuonnas dice mamemamuieckas 2eoepapus paccmampueaemcs 8 cmamoe Kioyesbim yc-
nosuem 8cezo pasnoobpasus cospemennvix I'UC-npunoocenuii. Pabomy 3asepwiaiom npumepsl aHanuza ypoaHucmuyeckux coyuoze-
ocucmem ¢ HOMOWbIO A8MOPCKO20 npoepammuozo obecneuerus I'IC.

Knroueswie cnosa. ceocpaguueckas ungpopmayuonnan cucmema, COYUaIbHas 2e02papus, UH8AUPOHMEHMANbHAS 2e02padus,
Mamemamuueckas 2eozpaghus, ananus ypoaHuCmuuecKux coyto2eocucme.

Introduction: GIS initialization in Human Ge- guantitative trends in the general geographicadrag.
ography through geoinfomation scienceFor the time Nonetheless, despite understandable GIS-benefitisein
being geographical information systems (GIS) have contemporary human geography and continued rapid
applications in a wide variety of subject areasGeng- increase of its spatial and human / environmemiir
raphy and Geology, from mineralogy, oil & gas gepl mation the resultant data is stored digitally inmeuous
and physical geography to human geography, urbandifferent software systems, and they use heteragene

studies, civil engineering, architecture, agricidtufor- data types and formats. These formats are ofténede
estry, environmental science, ecology, regionaheon exclusively according to local necessities and tenauy
ics, demography, sociology and in many other fields needs of a given project. Moreover, a recurringgesof

New GlS-applications follow in the areas like this data is often impossible due to missing infation
disaster / catastrophe management, health cdee, te about the data like the information which is storéata
communications, facility management and social / hu representation and structure, data quality, thes dat
man /environmental monitoring as well as reseamch o which data refers, the scale employed and othéorfsac
advanced geographical problems like classificatidn  All these circumstances normally lead to widelylased
processes in different ecosystems and sociogemsyste GIS-databases used in the human geography field, if
would be of major advance if the various and distied only the relevant basics of the geoinformation rsoée
information were readily available for effectiveopess- are not involved..
ing with adequate and highly developed GIS-tools. The main research goabf this paper is to repre-

Some key scientists in the area state that “the GISsent proceeding from the geoinformation sciencécbas
revolution” beginning from the late eighties haseged that a GIS in human geography is not only a sttéogh
in our days from “GIS-systems” to “geoinformatioti-s ~ ward tool for generating and spatially analysingpma
ence” [1-3]. In that very time geographical infotioa and graphics, but also (first of all) is intendeddentify
systems have had a historically close relation wéth certain spatial samples (for instance, in urbanogeo-
gional studies and human geography, since both mensystems) and to form new spatial derivative data fo

tioned fields were to the certain extent developgd reaching advances in human geography research. The
paper authors’ ultimate aim is to emphasize, thia¢mw
© Kostrikov S., Segid&., 2013 the geoinformation approach is used instead ofrduh-
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tional one quite a few of unsolved tasks are reshlv  in human geography can hardly be overvalued. Thke ca
new results are obtained and new research trerals aris that a digital map takes significantly less sp&x be
defined by this connection between human geographystored somewhere, because all its information | kea

and innovative technology.

Geographical answers with digital maps.lt is
widely accepted that digital mapis a crucial basic for
GIS, due at least to that fact the enormous varidty
them are on the Internet right now, and many timezps
not only are a paid service, but they are availédnldree
[4]. Just digital maps represent one of the basi fGn-
damentals that makes the geoinformation sciencef-as
fective and powerful as it is, and a scientist @rdinary
computer user is really only limited by his / herro
imagination.

digital format, as a lot of ones and zeros. At thaty
time a digital map can possesses the same valuable
formation as a paper map does: where a given fagtor
as a point GIS-feature, how long the main road ithe
area, how many square kilometers the census track o
cupies and so on.

Finding answers with a digital map in human ge-
ography a scientist more often deals with two felly
classes of question®vhat is it? / Where is itAnd How
far is it? Answering such kind of human geography
questions is one of those issues a GIS with aaligiap

One of this paper authors once already thoroughly can do best of all.

discussed both understanding digital maps, andnfind
answers with them in his textbook [5]. It was exmda
then that just with digital maps a GIS becomesssee-
tial tool for both university teaching and appliee-
search. For an advanced user a digital map is easier
to employ than a routine paper map. Comparativelly w
a paper map of a human geography content a vigugliz
procedure related to a digital map implies manyilaim
symbols: dots visualize GIS-features such as ciliiess
represents features-roads and other linear elenwnts
technogenic infrastructure, polygon areas of aedffit
size outline different census tracks. All feature®
neatly labeled, and their colors are just as braghton
usual paper maps.

Nonetheless upon all visualizing similarity com-
puter maps have significant advantage just for daia
age, that taking into account huge information wwds

In our geoinformation textbook mentioned [5]
students learned that a user can think of digien-g
graphical information, the ones and zeros, as beirg
pack of layers behind a digital map exposed onra-co
puter screen. All constituents of technogenic wstinac-
ture must be sorted so that to belong to its owerla
Thus all highways must be in one layer, all roadan-
other one, all governmental institutions in thedHayer
and so on. To outline the essence of the digifalrina-
tion management we referred in our textbook meetion
above a very informative, from our point of vieviswal,
which illustrates that digital map layers are ngailo-
duced of two different kind of information aboutcka
GlIS-feature — its locational data and its desargtihar-
acteristics. Due to the significance of the mergbn
visuals we provide it in this paper too (Fig. 1):

Streets
(\
Street Speed | Number | Surface
Name Length| Limit |of Lanes | Material
Washington 1.4 30 2| Concrete
Highway 50 19.4 65 6| Asphalt
Main 4.1 40 4| Concrete

Figure 1. Series of layers with geographical fea@s;, attribute table and a resulted 2D map
(a figure draft is from [3, P. 28])

Computer files that store locational data allow a
user finally to visualize GIS-feature such as,if@tance,
streets, agricultural fields, buildings, parks arghsus
tracks. Often each file represents just one lag@nfthe
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series (see the figure above). The descriptionaahe
GlS-feature is its attribute stored in a relevatttitaute
table. In this table they are stored in rows anldiroos.
Attributes can be as complicated and numeroussgia
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would like them to be. 2D digital map is normaligta GlIS-application in human geography, which moves to
alized asa theme(a complex geographical map), while the environmental geography core subject.
attributes, for example, in a layer of streets icafude a In this case we are discussing the original ap-
street name, its total lengths, the speed limibhglthis proach, which links computer modelling of natuaatd-
street, road material, route number and other aglev scape / human society processes with geoinformation
characteristics. technology. If methods of landscape / human spciet
It directly follows from the picture above that assessment follow from the environmental scienlce-/
with the attribute table there is more to a GlStea man geography research strategy, they can introduce
than simply its shape and location, what can belimd complex numerical algorithms of system analysishwit
in the human geography research. There are alltledge  GIS [7]. Moreover, such methods allow not only gane
may happen to be known about it. For a countryaym tion of the information missing in the initial dasts,
include its system of government, population, @pit but also calculation of various, for example, demo-
main import and export, natural and some specific h graphic \ social indexes representing current drd
man resources (e.g., highly qualified part of pafiah). of the social medium [8]. A research technique likis
Particularly for a road (see Figure 1) it may beesp  may facilitate the solution of various problems cem-
limit, a number of lanes on it, if it is paved omaved, if ing environment / human interactions, but upon@g
it is one-way or two-ways and so on. For instarfoe, presence only. Most of only a few existing effidien
the city management there is a great volume ofinéo modelling systems of GIS technique have been elabo-
tion to be had about any GIS-feature, from a humblerated either as inner GIS modules, or as exteowb.t
length of a sewer pipe to a whole city. All these systems, to a greater or lesser degraploy
It may be understandable now why digital maps either deterministic or stochastic approaches. Ating
are key issues in urban system modeling nowadags. W our environmental geography concept the set of geo-
touch this item somewhat more in details in anotser graphical stochastienvironmental / human medium
tion of this paper. modelsare mainly based on calculation of natural / so-
Transitional research subject: towards Envi- cial events and process probabilities, whereasstise
ronmental Geography through Human Geography tems incorporating deterministic simulation modgs-
with GIS. This paper authors have introduced the Envi- erally must proceed from two following principles.
ronmental Geography subject area concept receditly [ Firstly, it is a representative choice of functibimierde-
We have traced with examples and proved why two ex-pendencies and parameters describing interrelations
isting contemporary fields — physical and humanggeo among physical components of geographical landscape
raphy — have to contribute to one united subjeef an and social ones of human medium. Secondly, itti®a
the future —Environmental GeographyWe specially  ough choice of a solution procedure for differdreigua-
emphasized then that one of the most significantilpe tions, because the equations describing envirorahént
arities of this field that just concerns with hurnaatural human medium systems (sociogeosystems) are featured
interactions is a strong necessity of the modechrte- by a very high order and strong non-linearity.sltevi-
logical tool involvement in it — a geographical anfna- dent that both of these somewhat unilateral appesmc
tion system. As it was stated in the paper referred may distort some important characteristics of thei-e
“....Just such kind of software may be viewed as g ke ronmental geography research area.

which opens for “Orthodox Geography” that desired Actually, this paper authors represent an approach
research subject of the environmental geographyt[6 capable of minimising mentioned distortions occdrre
7]. upon geographical research by modelling the apatepr

In the paper mentioned we introduced the envi- information missing in an initial data set with dop
ronmental geography concept both within some peculi ment of so-called "transitional research subjeatiich

arities of its theory, and with few short examptédts considers owing to a GIS both natural and human as-
applied tasks. It was strongly stressed that dplaties, pects of the environmental domain.
trends and fluctuations make the environmental geog Quantitative Human Geography before and

phy subject up. That paper examined briefly songei+e  after “the GIS revolution”. We have already men-
larities of this new discipline formation, and oregain tioned M. Goodchild’s “the GIS revolution” definitn
it was underlined environmental geography would de- above in this paper. Geographical science has tmen
scribe justspatial aspectsof interactions between the idly changed in Ukraine if compared with traditibna
humans and the natural environmeshat directly cor- Soviet Geography since late eighties, but theseraalt
responds to the GIS-domain. tions just concurred with market laws and rulesoietic-
According to the trend of geographical science tions, accompanying by numerous external impact fac
becoming the environmental geography a definite re-tors on university education and academic sciehbas
search approach that would unite a strong spatjaa some geographical departments of several univessiti
of environmental researches with the GIS regiopalia our country, which had such opportunity, attempted
cations does directly relate to the domains of Ipdtysi- shift human geography to an applied science. laivec
cal and human geography. Since it was accepted thapossible only due to that fact the soviet humanggeo
environmental geography draws upon geology, phisica phy once developed “quantitative geography apprpach
geography, geomorphology, hydrology and human geog-which does serve for the time being as a basic odeth
raphy [6], then providing corresponding information ogy for relevant research even for contemporarysRns
domains by GIS for each from these fields mentiotetd  geographers [9].
us outline so-calledlransitional Research Subjecf From another side, in world-wide geography even
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in so-called “pre-GIS period” the quantitative gesqghy
subject field was efficiently developed too, whatiore
— it even more significantly contributed to the ramm

general sence GIS-models for human geography domain
should be predictive in structure but simultanepusi-
ply some wider process of control or planning proce

geography area, than to the physical geography onedures. Mentioned processes can be expressedets

[10]. Human geography provided even several differe
types of human geography, including geographicalsi

models within which predictive models are employed to
explore alternative decisions, that is, to pose aif’

lation of many phenomenon in social medium [11]. In scenarios [21].

this paper referred the limitations of modelingei@sh
were accepted, while its author tried to prove thatlels
were highly efficient tools to reveal complexitiés
many situations within social medium. Advanced arba
and regional modeling even allowed in that “purartis
tative geography time” (without GIS yet) to develbat
data driven computer simulation in information emay
and introduce so-called “computational geograplsyaa
innovative academic and educational discipline [12]

K. Yano once wrote that just before “the GIS
revolution” quantitative research in human geogyaph
had two sides — deductive and inductive, academit a
applied —and the GIS revolution just progressedeund
such circumstances [3].

Some key specialists of the world-wide GIS-
community once introduced a point of view, accogdin
to which the GIS-revolution that happened in thet f
half of nineties managed to conduct strong relatiim
betweengeographical information systenand spatial
analysis exactly thanks to the “classicatjuantitative
geography[13]. Normally it is not easy to define spatial
analysis peculiarities when examining

its relationship with GIS. Well known broad defi-
nition of the spatial analysis indicates it to bgemeral
ability to manipulate spatial data into differewtrrhats

In terms of links “classical quantitative geography
tasks” to GIS and spatial analysis in human gedgrap
domain after “the revolution” mentioned above, st i
worth noting that many corresponding models from
these first originated some decades ago, but thday
statement is thoroughly informed by contemporar$-Gl
software and by concepts and techniques that ate fa
coming to represent the geoinformation sciencethin
aspect mentioned we are introducing further in plaiger
rather typical example of a routine task solutioithw
spatial analysis tool. What is more, this examglem
portion data for non-coterminous polygons is a camm
and classical type of GlS-application in human gaeg
phy. We conducted it on the base of ESRI educdtiona
software and initial data package issued for usier
students [22]. The example of such a task compiato
like follows.

Quite often a computer user - a human geographer,
who is either a manager, or a scientist, whileidgakith
city attribute information, will not have raw poidata, but
only aggregate data consisting of various polygénele-
vant example i€ensus datawhich is totaled for polygon
layers from counties down to blocks. Neverthelasaser
necessity may be for much different types of patygo
boundaries, namely, administrative areas, for anpig

and exact supplementary values as a result. Tabls a such agolice car beatgareas served by patrol cars) [22].

dressing the inherent probabilistic nature of humgang-
raphy phenomenon patterns and relationships deel tit
statistical spatial analysjsrather than forms of analysis
that are purelydeterministic[14]. This spatial analysis
refers to the basic functions for a selective pssitgy of
spatial information within defined areas of intéyesnd
for the computation, tabulation or mapping of didfet
basic summary statistics for this information. Tdeter-

We employed an educational project with initialedfatr the
Rochester, New York, Police Department. This cowlaty
signed its administrative areas to meet police s\eadl,
consequently, car beat boundaries do not alwayswol
census tract boundaries. If you need census gatarb
beats, you will have to apportion (make approxinsplés)
each tract’s data to two or more car beats. Ilyitaluser

has to complete a basic map of car beats and sensu

ministic approach is more concerned with researfch o tracts in the Lake precinct of the Rochester Pdbee

patterns in spatial data — in particular, in segkinssible
relationships between such patterns and othebatids
or GlS-features within the study region, and aldthw
the modelling of such relationships for the godisio-
derstanding or predicting [14].

Actually all relevant key publication in the con-
temporary GIS-modeling-spatial analysis domainsilu
trate how this spatial analysis and computer sitrara
within the framework of a certain GIS-shell candg

partment. After this completion a user will findveeal
cases where car beats contain only portions otdrac
(Figure 2).

Apportioning data from one set of polygons to
another is a very complicated procedure, that kardl
could be made in the quantitative human geography d
main before “the GIS-revolution”. We have no spate
this paper to introduce all steps necessary faxdtaple-
tion, but we shortly touch only basic componentshig

plied to problems in human geography, where the em-task algorithm.

phasis is done largely but not exclusively on urban
tivities, land uses, networks, and populations 205-In

In general there are several alternatives for
apportioning data [22]. A user can make it by area,

this area, human interactions with the environmenta length of street network, or thélock centroids

systems in the form of the planning strategy elatsar

population The last method is most preferable, because

in advance always dominates. Hence, simulating fBode it is one of the most accurate. A user has to asstuat

and spatial analyst tools do not always performuexc
sively descriptive or predictive tasks, but thewals
contain some prescriptive or control elements ianth
[15, 16, 18]. It is worth to remark, that over lastveral

the variable being apportioned, in this case thebar
of people 25 or older who have less than a higloach
education, is spatially distributed within the camsract
proportionally to general population aged 22 oreoldt

decades, as simulating models in human geograpkyhavthe block level. Also a user has to employ in ttese

been slowly developed, a common idea appearedrthat
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blocks are relatively small and can be safely regméed
by points to make the spatial data processing easle
are introducing summarized steps of this GIS-ptojec

completion further according to the tutorial guide
mentioned above [22].
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Figure 2. Apportion data for non-coterminous polygs: initial map which includes car beats and censtacks in
the Lake precinct of the Rochester Police Departhahere are several cases in it, where car beatstain only
portions of tracts

In the attribute table for block centroids, we tzea
two new fields: the census tract ID for each blackl the
sum across age groups for the population of ager aRler
in each block; in the attribute table for block teeids, we
sum the field for persons aged 22 or older by tiad¢b cre-
ate a new table; afterwards it is necessary dyqtiith
the tract and car beats layers to create new pudyifpat each
have a tract ID and car beat number; then we haepd-
tially overlay the joined layer of tracts and caats onto the
block centroids to assign all the tract attribwted car beat
attributes to blocks; further we join the tablenfrstep 2 to
block centroids in order to make the apportionnvegight
denominator, total population aged 22 or older tagtt
available to each block centroid; for each bloahtregd, we
create new fields to store apportionment weight apabr-
tioned under-educated population values, then \eelate
these values for the new fields; on the next stepum the
apportionment weights by tract as a check for acgufthey
should sum to 1.0 for each tract), then sum thesnaohli-
cated population per car beat storing the resulteiv ta-
bles; finally we join the table containing underesmtad
population by car beat to the car beats layer, sigembolize
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the data for map resulted display (Figure 3).

From urban digital models to “visible cities”
under GIS environment. The quantitative human ge-
ography branch was traditionally involved for arsdyof
urban systems even in the “pre-GIS period” sinde la
sixties of the past century [23]. It is obvioustthaova-
tive highly advances in this field had to appeteraG|S-
opportunities introduction in it, and they did. Bvaur-
ing first several years after “the GIS revolutionthe
components and processes, when a scientist uséoGIS
urban system analysis were defined [24]. The praeed
normally begins with data input of a set of atttdriso
that to introduce the structural characteristicshsas
size, architecture peculiarities and other socmremic
and human geographical properties of each cityhSuc
characteristics are all represented with pointgdiand
polygons under certain GIS-platform environment.

The concept of the urban system analysis tradi-
tionally possesses a number of strong constitudmis,
perhaps its main one is that it links togetherediearch
examining the relationship between city spatial pom
nents [23]. In the case of these linkages, a gesidfaices
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two ways to identify these points, lines and polygo a given city. Finding a source of point data thesatibe
One is to input N-Dim data of realistic linkagesinali- a city, one can use the data of realistic intesactimong
cate the forms of interaction among one city censuscity components directly, or he can also take dadistic
tracts (please refer to the previous section o plaiper) data as direct flows (for example, coordinated aftid
and among several cities in terms of movements ofized live collections of airborne LIiDAR range datdjen
population, data, goods, money, specific informaand calculate the indirect flows by some city modelsd a

so on. Another way is to identify the linkages lajco- then summarize the direct and indirect flows inte a
lating the available point data of possible chamastics count together.

2 0O Join_Intersection_CarBeatsAndTracts_BlockCentroids

.
B [ Intersection_CarBeatsandTracts

2 [0 LakeBlockCentroids

B B Assualt Offenses
L]
B O streets

= M Car Beats
Sum_UnderEducated.Sum_UnderE
o -450
3 451 - 550
I 551 and greater
8 0O Tracts

Figure 3. Apportion data for non-coterminous polygse: final map of undereducated population
by car beat — a resulted map of GIS-project comiolet

There are now quite a few ways to obtain accu- borne LIDAR point cloud data and Automatic building
rate locational, height, and appearance data four®@an extraction (Urban Building Extractor - UBE). Proéuc
features such as buildings, bridges, roads, sideswal software components will be structured in a wayt tha
pathways, highways and trees [25-. Normally theee a should allow using them later for extended urbastesy
geocorrected imagery from aerial photography amel-sa analysis, and are intended to be used within th&ieg
lites at high resolution (down to a meter or legppn Three2N software to demonstrate the functionajis-
this process. This process produce ground-basex#-clo formance etc. Three2N UBE software lets a user much
up images of buildings, groups of buildings andeoth more rapidly build up urban databases, than it didnd
urban features for their analysis with GIS as eleef done with manual methods. The current softwareimers
an urban system. is significantly faster, has more capabilities, amals

One from this paper authors is directly involved been used to build several unique digital models of
in the Three 2N company GIS-technology elaboration “Visible City”. Nonetheless, we had to take inttcaunt
(www.Three2N.com), which processes LIDAR data so that LIDAR provides city building heights at thesodu-
that to receive from initial LIDAR “point clouds”&" tion of fewer, than a meter for samples that camabe
Visible City model” as an output. Point-cloud datal- close as a one meter apart. However, the sidesitof-b
ume of laser remote sensing and its derivative nurba ings, especially taller ones, have much less detalt
digital models proceed from the airborne laser eang though our UBE software finally provides rathereeff
finding systems, such as LIDAR, which permit an air tive initial elements for the urban system analyisis
plane to quickly collect a high-resolution heigield for general and the city change managing procedurarin p
a small / average city in just a few hours, not enor ticular (Figure 4):

Three 2N Automated Feature Extraction Technology
(AFE) allows a user to be able to import, analyzec-
ess and classify LIDAR data. AFE development will
result in producing a software technology for: Autdic
bare earth identificationQround Makey based on Air-
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Figure 4. The result of urban data acquisition withh Three2N UBE software interface (Ul)

Recent advances of our software concerning Li- rotorcraft navigation systems in both human navigat
DAR data processing belong to different so-calieal- and auto-navigation scenarios.
time applications.For example,rotorcraft operations Three2N 3D Geospatial Application Engine is
within an urban areaand engaged in urban system software that provides a set of capabilities to ednBD
analysis are challenged by several unique problent) data within applications. Similar to game enginesié-
as unfamiliar landing and operational areas, brawno sign, it consists of a set of offline media coneestthat
landing, low-altitude operational requirements, affi convert and compress 3D data such as urban teg@in,
shore operations. These challenges can only berafit models, imagery, Ul definitions, and fonts into doip
the availability of detailed, highly precise dateyich is formats that can be readily deployed to embeddell an
collected and processed in real time during thesiois mobile environments. The latter are able to proviue
Three2Ns 3D data processing and rendering techieslog urban system analysis with real-time data (Fig. 5).
can provide added capabilities and enhancements for

Menu
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Figure 5. Three2N software real-time data applioati display for the urban system analysis
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Conclusions.This paper authors in their previous investigation in human geography domain in paréicul
advances text have already emphasized that justatHum is only made possibley GIS, what is more the geoin-
issues must be accepted as the key domain of the no formation science introduced a kind of High Teclorol
subject field presented - environmental geogra@ly [ gies revolution in Human Geography. For example; cu
The latter must employ the social science profesd#p  rent continuing trends of urbanization, metropdlza
and some specialists from the humanities fieldsolve and globalization — all human geography hot issuean
numerous problems of contemporary humans / environ-be made understandable exclusively by GIS. Moreover
mental interactions, but such an employment carbrot a geographical information system, which was yester
definitely done without a geographical informatisys- only a tool to convert a paper map into a digitapm
tem, which has already obtained nowadays this widel becomes a unique methodology today, which will
accepted definition as “a Tool-Science Continuum”. change academic human geography into Applied Human
Contemporary geographical research in general,aand Geography.
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Summary

Sergiy Kostrikov, Kateryna Segida. HUMAN GEOGRAPHY WITH GEOGRAPHICAL INFORMA-
TION SYSTEMS.

The paper purposes is to represent that a Gl8rmah geography is not only a straightforward toolgenerat-
ing and spatially analysing maps and graphicsaladt is intended to identify certain spatial saraad to form new
spatial derivative data for reaching advances mdmgeography research.

The authors’ ultimate goal is to emphasize, thag¢mwthe GlS-approach is employed in Human Geography
stead of the traditional one, then many tasks wesichnd uncompleted yet are resolved and succlysgfavided.

Digital maps introduced as a paper map effectitersitive made possible by GIS. Finding answerk witligi-
tal map in human geography a scientist more oftsaisdwith two following classes of questions: “Wait? / Where
is it?” and “How far is it?” Answering such kind afueries is one of those issues a GIS with d@aligiap can do best
of all.

Once introduced by the authors environmental ggdgraoncept is additionally discussed purely of hnenan
geography contribution to this field by geographioformation systems. According to this contrilmutia definite re-
search approach, which combines a strong spasch of environmental researches with the GlSoregiapplica-
tions, directly relates to the domains of both ji¢sisand human geography.

Traditional quantitative geography is explainedhéoa key basic for all following GIS applicatiomsgeographic
sciences. A corresponding example of a quantitaje@graphy task solution by a GIS — spatial anslfai city man-
agement — is provided.

Few examples of original software with respectitf key element extraction are suggested for thamnisystem
analysis.

The conclusion is made: contemporary geographessarch is only possible with GIS, and the geoméition
science already introduced the high technologieslution in Human Geography.

Keywords: geographical information system, human geographyjronmental geography, quantitative, geog-
raphy, urban system analysis.
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