Contemporary GlS-concept for Areal Management:
GlS-platforms, modules, and technologies as
providing tools for areal' management

Topic 1 1in INFORMATION TECHNOLOGIES IN AREAL MANAGEMENT for
master’s degree in Human Geography

The lecture structure

1. The essence of Areal Management (AM).
Contemporary geographic approach to managing the

regional development — the methodology of GIS: slides
3-15

2. What 1s GIS in Areall Management? Key features of
provision AM on the base ofi GlS-analysis: slides 17-29

3. GIS for thematic and regional projects in AM: slides 8i-
47
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The essence of Areal Management (AM)

» Areal Managementis one ofithe key. demains in
the subject area overiapped by both Human
Geography, Economy, and Management. In
business, industry, and in governmental solutions,
the information-based systems are increasingly.
becoming more prevalent. The trend IS expected
to grow In'complexity in the era ofi segmented,

‘niche" marketing in the locational business, why:
the latter. I1s strongly applied by Human
Geography. As a functional infermation system,
Geographic Infermation Systems (GIS) provide the
methoeds, teols, and approaches to encompass the
entire spectrum of areal /territorials management..
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The essence of AM (continued)

* Regionalimanagement.— areal managementis
accomplished on varieus levels: the state
goVvernmental, regional;, and 'the local
govermmental:

 Our discipline provides an insight iInto management
Information systems and the role of GIS in a locational
business environment. The case studies presented in
our workshops are intended to demonstrate the
Implementation ofi GIS within a management
Information system, to problem soelving and decision
making In. marketing, reseurces management, and
municipal/regional planning.
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The essence of AM (continued)

The definitions of «areal management» and «regional administrative management» are the
synonyms in a broad sense. Nonetheless, it is necessary to take into account, that a region
within a national economy can be considered as a separate economical entity, which
possesses definite boundaries, governmental institutions, industrial and financial basics,
and in a majority of cases this regional is outlined by the legal laws of the state. Usually, the
definition of “a regional administrative management“ is narrower, than “a regional
management”.

Before the regional management appeared, the intensive development of regional economy
took place in fifties and sixties of the last century, when very famous American economist
Walter Izard founded the U.S. Association of Regional Science (Philadelphia, 1954). He
introduced the Regional Science Content: “In brief, Regional Science as a discipline
concerns the careful and patient study. of social problems with regional or spatial
dimensions, employing diverse combinations of analytical and empirical research”. Among
Soviet authors the first basic summarizing of economic problems of the region was provided
by M. M. HekpacoB in his book «PerioHanbHa ekoHoMika», Which concerned: with the
productive forces’ allocation. It is reasonable to outline among Ukrainian scientists-
economists the following publications: B. A. [lonoBKiH, «PerioHansbHO-LiniCHUM nigxig B
eKoHomiIli» - (1993); YUymayeHko M. I'. «Ouyepkn no aKOHOMUKE pernoHa» - (1995; TonvieB O. I'.
«TeopeTYyHi OCHOBMW perioHasibHOI NOAITUKNY - (1997); CumoHeHko B. K. «PerioHn YkpaiHu:
npoorieMmu po3BUTKY» - (1997); 3anueBa Jl. M. «<PermoHansHas cucrtema ynpaBreHuns
(opraHu3auMoHHO-METOAOSIOrMYECKMN achekT)y - (1997).
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GIS In the management of
regional development

 From the general AM tasks, it is apparent that GIS
represents a functional information system, having
components that extend throughout the entire spectrum of
a managerial information system, each segment of each is
associated with a different management level, and
Incorporated into each of Transaction Processing System
(TPS), Managerial Information System (MIS), Decision
(Sup)port System (DSS), and Executive Information System
EIS

« Geographic Information Systems (GIS) represent a class of
functional information system designed mainly to manipulate
geographic information organized as map layers and intended
for Areal management solutions.
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All'Humankind’s achievements prove that..
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GIS is highly established for operating with
data that are spatially %r geographically
oriented.

Exactly a Geographical Information System creates the basics for-..
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(GEOIMTORMARGIISYSIEMNSITNARTO0!
WhICh provides geograpnical
tmnking and spatial giance on

processes and phenomena within a

certain area — thus providing an

Innovative geographical approach.

This spatial glance Is:
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Geoinformation thematic domain — it is
although an Innovative Science about our
World, about territories of Our Being

Exactly an approach on the base of this concept
can be considered as the Basics for:

» Understanding:
— ESsences
— Relations
— PIrOCESSES

s Perception

o Presentation

Sl NTRTEQIALES
ourideas...




Theory and practice of GIS in AM combine
Principles, Paradigms, and Methods
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(QUESHONSIUUENONNENEI RSIFPALOT
tRis lecture:

 What IS the essence of geographical
approach in Areal Management?

 What Is the geoinformation concept In
Areal Management?

 What Is the Geoinformation Thematic
Domain?

» List the general scientific attributes of the
Geoinformation Concept in AM.

» \What thematic components are combined
Py theory and practice of GIS?

© C. Koctpikos, 2021 Sliela 15



2. \What' IS a geograpnical
Information system in
AM? Key features of GIS-
provision on the base of
GlS-analysis

Sliels 18



Classic GIS-definition for Areal
Management:

SINCE eal Iy NINEties, GIS has evelved, in

concertwitn rleveloomen't N cCOomputer
;gcnnolog Y, gnd th GIS for '\M] may ne
defined as a system o '. dware anc
software designed for data input, data
storage and retrieval, data manipulation
and analysis, and data output.

Criana 1.



Thematic thends off GliS-applicaiions; in
AM as; & premise off Gls-analysis

@ Generation of electronic maps
@ Specialized GIS-modules

@ Urban Building Cadaster
@ | and Cadaster

@ (Cadaster of engineering networks
@ Population cadaster

@ Thematic Cartography

@ Navigation

@ Monitoring of Emergencies
@ Internet
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(SEGSPalial ld ater=d alaiord&ISEAN al SIS
SOme subject.domain of'Areal'Management

These data contain the information, which identifies an allocation and
characteristics of both natural, and artificial objects, as well as — their
boundaries on the earth surface. This information can be obtained by
remote sensing, mapping and with various survey techniques.

Geospatial data include four ntegrated components:
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(Generalliasks oliGlIS=AnalysisintAV

Feature allocation analysis

Numeric value distribution
analysis

Phenomena density mapping

Seeking features inside an
area

Analysis of Neighborhood
Change detection and
mapping

Determination of feature
Spatial attributes

Feature categorizing

Determination of distribution
regularities

Building a geodatabase
Resuliine) vistelizztior)
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Primanry datatorGls-analysis
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GIS as Management Information Systems
for territorial planning in the regions

KOE Mpor|

ErMOHANEHEIR NPOAYKT [MAH. Y. *| Hara

The use of information technologies, and their applications to
management practices in regions is popularly referred to as
management information systems (MIS). In general, within regional
studies MIS may refer to an interdisciplinary field of study,
influenced by other disciplines including computer science, political
science, psychology, operations research, linguistics, sociology, and
organization theory and behavior science. That field of study, which
can be taken by GIS in this aspect may involve the use and
manipulation of information to assist in effective decision-making at
various levels of regional management in an organization of
productive forces in this territory.
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managementa G IS iS a
|_anguage of
Vizualisation...



Usual interface of visualization in a GIS
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ANGISICOMBINESTNIIOHM AN CUFKEYAEATUIES
of areal management

o \isualization \ ' =
 Connections
* Relations ~

an-made hazard s
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Thus, a GIS is... ... an Areal Management’s
Language for any thematic domain...

It Integrates . ..

Organizations
\ /(echnologies
Disciplines

! . . . Information...

/ -
Processes l PIaN
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(QUESLIONSIUUENGNNETSIEEEOINID
part of'this |lecture:

Please, provide a classic GlIS-definition for Areal
Management;

What Is the essence and the content of GIS In Areal
Management?

What are the general tasks of GlS-analysis in a
perspective ol Areal Management?

Describe arole of GIS as a Management Information
System for Terrtorial Planning;

Describe a role of GIS-visualization for AM:

Inwhat way a GIS combines infermation about key.
features offAM?

What is a GIS as the AM’s language?
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3. GIS for thematic and
regional projects in AM



GIS describes the features and phenomena of/AM
by five elementary. notions

r':-'?h Data models
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| =« | Data sets
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==-7 | Methods and models of processes

\
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€% Geographical maps and globes

e

Metadata

... All'tegetherthese NetIGNS represent BHCKS ofi our,
kKnoewledge in'AlM
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Tihe.contentiofaaMunicipal GIS;(M=GI1S)— a
sample-of iVl= Gl Ssfrom,hitps://gisintosril/
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Organizational' Conseqguences
of Using GIS

OpraHizauinHi-Hacniakn-BukopuctaHHa IFIC

e Data Sharing

o Work Flow Coaridination /{ //;'
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o COommunication f
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Three2N, Inc, specialized software Company suggests AM-solutions in mineral deposits processing:

« The software system allows to create, edit and review drillhole information and to assess
the exploration results in the interactive mode;

 Interactive planning of vertical, horizontal or directional drilling taking into account the
deposit geological structure, the deposit genesis and all nuances of specific technology
and available drilling equipment;

« Additional optimization allows to find the most efficient plans resulting in potential and
operational cost reductions;
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A mineral deposit of hydrocarbon —
Spatial Data integration

Integrating data from many data sources
Integrates Data:

From existing internal systems - such as Autodesk,
ArcGIS, MapInfo, Gocad

From existing external and public sources - such as
GeoBase, CLI

From different government departments - Federal,
Provincial, Municipal

Quality Assurance detects differences between data
sets

Integrates many different types of spatial data such as:
Digital Elevation Models
Scanned images and maps
Vector map data - roads, rivers, contours
Raster map Data — aerial photographs, satellite
images
3D objects — buildings, geobodies

Geological data - drillhole and log data, geological
models

Engineering data - surface and subsurface

© C. KocTpikos, 2021 Sliels 858



‘ ambercore

SAANEILEEmS | Softwarefor-grounding/a shaft:development:of
éAe 2 minera?deposits

# paleoSurfaceGridv0; StreamPowerGridv0; FloodZoneGridv0; DepositOracleGridvO Q@@

« Solutions for engineering
geology, mining, and
ecological security for. shaft
development;

» Solutions for. subject
domains in Areal
Management, which
demonstrates a definite
spatial aspect;

1Bl @ 22 XNNNHA
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m
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%

»  Unigue technology of
directional drillingrand
hazardous waste alloecation
optimizing

Demo Paleo
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Routine Operational GIS-workflow:
for Areal Management
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Samples of GIS-solutions concerning the urban
underground infrastructure

ad.

3D City Underground
Tunnel Topology:

Build models of u/g
city infrastructure;

Topologically
connect tunnels in
3D Scene;

Intersect of u/g
city infrastructural
workings with local
geology,
hydrogeology,
topography, etc.;
Infrastructural
Planning;

Emergency
Response Planning.

e
-
-
-
-
-
-
=
-
-
-
-
-
-
-
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Samples of GIS-solutions in different domains of Areal
Management

Wind erosion and pollution Terrain classification for T T ——

distribution modelling industrial waste disposal

Bt
desd s e e wd e g A o
- St

P —

T - —

Tailings disposal modelling
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In-what: way: GIS; describes: the features: and phenomena of

AM?

\Whatds;the content:ofimunicipal GlS?.

2|ease’ descrpes al  routines " GIS-Workiiows fors Area
Meanagements
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Thank You for Your
Interest in Areal

Management ©©©



