Topic 2 in INFORMATION TECHNOLOGIES IN
AREAL MANAGEMENT for master’s degree in
Human Geography

Municipal GIS on the base of the GIS-
platform «Panoramay»
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Lecture’s plan:
. Key features of GIS Panorama — slides 3-19

. Thematic maps and geospatial data processing technologies - slides 20-
26

. Municipal GIS and information systems for a city — slides 27-55
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1. Key features of GIS-Panorama
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"Panorama" is a set of software products for building a GIS of any required
level and complexity. The GIS-platform Panorama provides tools for
creating digital maps, atlases, terrain models, and data storages in desktop
software products, then publishing and using all these solutions in desktop
applications, web browsers, and in the field, through mobile devices. The
Panorama provides all the necessary tools for creating your own
applications for the third-party developers. In addition to the unified GIS
products, a line of special programs has been developed for various
applied areas in the subject area of information technologies for Areal
Management: cadastre, urban planning, municipal management, land
management, agriculture, military affairs, crisis management, etc. For
software developers, Panorama provides all the necessary tools and
solutions for creating their own applications, both in desktop and web

products.
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A Set of software solutions and services for-a GIS (in Russian according to an original
poster)
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Topographic maps

Digital classifiers for various subject areas

v | £ R

Hivien [magelale

e | M| Pacrie | Feoegran | Bimgomen|

| e ot e el | Homovesm
"Ln Ooman s
TR DGkt e

CERS Ae S BERS LR LS

@ AmEEEFG LY el

[
1155000 Rrn 1 (orpebmenan Glrousl Glnooen 11796 rdoveen maiaronl  Rvmcmomae
Sesmmie e s tmws | heewaw

08 ormEne
G/ NocTOm e CTosmn 097 i 14
£ @[] raartams oML 100
B[] KoAPTATS e AT (510

Agriculture

aloi |

-t =l x)]
$ N 15 v e[ £ B[ VIE[R [P A B |

r, Tt
& ¥V D@Es el
i omcrs e

N2

Y
R/ i [ e —

DD uATopousS SIT
DADasR ST

S a=Ne)

Navigation maps

~Awli ] wlx T e Beeroothenran 147
BN o =]
M e &E| e e [—

[ RErE i

I Toman rpsemmsrasimn

= / =1 '/" |mumnm
aae — -
[ HAE IHHEAHRR
I:‘l/ i:lzhm\muﬂmmqm  Pasot |

| p
B %0 /
sl |
a[-1AZ |
117

Macuracheua e afnerce s o ez | 199 % I~ Hocamaers,

i1 [ | [ e [ Mo - B | aees | orwm
———————————

e\ oo 0] e]e
plife|z\|o|lal |=
N
F

[P =

s I Torea[ 7

Geology maps

“Awkd wl= ™ Supens e v 772 T Tameorprsmiten
= 2] [ [To00000007 Tun [WERRE |

Ko aparca e
[ Croosoooen  [emumErenve e
ot
[ErcTeR =]
-
[

e e e

B | Ceuanmuea | Macura| Hanesars | 30| Passoe |

Macuratpousue enTon s sunss msepas | 100 % T Hemeans
Gl oo ,,__: Moo Besnun, | _dsanme | Kens |

D2 AP fE=FRS Fx B2 RANRY

(=9

=

A 3 . .5’,.3;\‘[‘!&“-7;
- e L
i Giefory (Teal
S gl -
4

5[] VTR AL LACTEA T
i O] CisECTIUD=N E0E R 0 TON

il
0ty e 903 s S KB A T RApTAR e

e 6T i e 465 54535 sassem

1

=,
;. %,
",
o
e
a,
o
[

" alnix|
R[EEEE Rl
R e
S e |
S
780

S| S GBEE €1 B [Fow

%




Spatial data presentation and management
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Connectio

n to remote data through protocols OGC (WMS, WMTS, WES, WCS) 8
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The spatial data sources of an electronic map can be the iles on the local
computer, tables in databases, remote geodata storages, and various web
services. To connect to remote geodata banks, the GIS Server entity is
used. It provides access to spatial data in the internal format "Panorama”,
and together with the spatial data service - to the information placed in the
DBMS (database management system). The GIS Server provides
differentiation of access to data (reading, editing, copying and printing) and
their protection from illegal copying, including data encryption when sending
packets of information through communication channels. To connect web
services, The GIS-platform Panorama has built-in data connection tools
using OGC protocols (WMS, WMTS, WFS, WCS). The most popular open
web services are built into Panorama desktop products in the form of a
drop-down menu. At the moment, more than 100 layers of data from open
sources are supported: Pockocmoc, PocpeecTp, Google, Yandex, NASA,

KB Panorama ...
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Distributed storage of spatial data within the GIS network 10
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Accomplishment of cartographic base for the geodatabase for urban development (in

Russian according to original sources) H
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Built-in base of the national system coordinates parameters 12
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Several tens of coordinate systems. More than 40 ellipsoids.
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Selecting necessary parameters of a coordinate system from a built-in database ( 13
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Tools and solutions for generatlon and editing the vector maps
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Employing data from open sources
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An example of the prompt map generation from open data sources
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Extended geocoding of the geodatabases
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Database of street addresses
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2. Thematic maps and

geospatial data processing
technologies



Thematic maps and diagrams 21
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The formation of graphic images, that clearly illustrate the ratio of the values of
the selected characteristic for individual objects of the electronic map, is
provided by the means of thematic mapping. GIS-Karta 2014 allows a user to
create thematic maps of two types: cartograms and map-charts. Their main
difference lies in the fact that the cartogram shows the distribution of one
characteristic between the specified objects of the map, while according to the
map charts, it is possible to estimate the ratio of several characteristics for
each of the objects. For example, in the illustration placed at the top right of
the previous slide, the population in the regions is displayed by a dashed
cartogram, and the percentage of nationalities inhabiting each of the regions is
shown in the form of sector map-charts. Cartograms can be colored (filling
polygons with different colors), dashed (applying various types of hatching to
polygons) and point (filling polygons with arrays of points of different sizes and
degrees of thickening).

© C. Koctpikos, 2021



Catalogue of spatial data — «Map manager» and «Map atlas»
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Technology of cadaster data processing
Formation of the land-management documentation
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 Easy-to-use tools for information update through recorded features

oL B FAETIBRATT

» Connection to the Geoportal of Pocpeectpa

» Automated address generation

 Broad functionality of the geodesy management processing

« Import of initial cadaster information from the XML format
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The component structure of the two-level GIS
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3. Municipal GIS and
Information systems for a city



Summarized structure of a Municipal GIS 28
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Viewers and analytics (statistics, cartograms, charts,
- ) ] graphs, analytical reports, strategic planning...)
File repository
Database of attributes
Tools for entering and editing attribute and cartographic
<:] information, uploading document files, photos, etc.
Bank of cartographic
data
Tools for administering user privilegesto access
] information, perform backup and restore functions, and
other administrative operations
Web-pages Internet-users
Means of WEB-
publication of
] information (including
cartographic one)
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 Address hierarchy of the data
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The use of digital classifiers of the map provides the creation of cartographic
documents for any thematic domain on the basis of a ready-made library of
conventional mapping signs. The Classifiers terplan.rsc and itpgrad.rsc
ensure the creation of territorial planning schemes, master plans and maps
of territorial zoning in accordance with the current regulatory requirements.
At the same time, the integration of territorial planning documents of the
municipal level into the environment of a two-level regional one is
accomplished by means of TMIC KapTta 2014 and the GIS Server
automatically. It is enough to register a new dataset in a regional or
municipal data repository. This supports the ability to create and edit local
layers that are located on the user's computer and available to this user
alone. Customized datasets are placed in the map atlas and automatically
provide access to all layers of information, and the legend visually displays
their contents.
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Address register of the municipal GIS
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Land parcel for the information block of a municipal GIS (continued)
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Town planning for a land parcel
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Town planning for a land parcel (continued)
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Town planning for a land parcel (continued)

1. YepTes rpajgoc TP OHTETEHOTO TURMHA 3JeMENLHOI0 YHACTKA
Beraska PasmeTka CTpaHMLb Peuensuposarne Bug Acrobat
Times Mew Roman 12 - & % 34
| & 9 - oabe x. X
57~ A~ Anr|[A o Senpecc-crnam M:—:NMEI‘I—:"HIh PeaakTuposanne

LWpnaT = CTuam

TPATOCTPOHTEJIBHBIH ILTAH 3EMEJIBHOTO VUACTKA
el LI

0 ¥HACTKA IOOrOTORIEH Ha OCHOBAHHE

-

~
J

(

=
L. MlepTia: Spasocr pear TR LTI TAREAL ST ¥ BT

MecToHaXOMACHE SEMETEHOTO YHIACTEA

Teepcxan o6

o
Cleamsaposcimii ps
e e

urx Ce. va. P .o 39

{mocen=mns)

Inousms ofbexta 0.2002

1. 3maroee (ueoooms M 23)

Kamactp © VEACTKA 05:19

moupa)
Onxcanne MeCTOIOIOKSHHA IDAHHI 3eMeIFHOIO YIacTRa
VMRS SO0 IHIHSHHA

TOarmsa Somspnd Tl

- Temma LRI I B B S s e — LN LN ra Y
S S e Py @ | ameomionrm samesh. crocormi 291600 32 130809368
D | iooTea b 1 ne SAAREIRES PeSET 0N PETIRSMID : - - 291586.93 1308109.86
e samend, = : 29154935 1308077.92
Q%é BT OrTpeTHR BRI LE b LB, ST R, 291561 24 130806075
i ]
g — _ | 291600.32 1308093.68
ikl apssssncrgaises v Jannon pacsid b
- e ] <
] ST - e G tran, &3 Tomams seMemssoro yracTia 0.104922
Hpes argena Tewancn T
Onmrcanne MeCTOIOIOMKEHHE IPOeKTHPYeMOI 0 00BEKTA Ha 3eMellbHOM VIacTKe (00BeKTa
AeopT 1 ko 0 P Illl:l;;nlﬁ
PeacTER i

CTpaHMua: L M3 9 | YMCIo ciom: 661 4% Pycckuii (Poccua) |

¢ 40
& Kb NaHopama




Engineering communication networks
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Engineering communication networks (continued) 42
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Register of the recorded features 43
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Register of the recorded features (continued)
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Information interaction

F- ' nopTtanyenyr
~ SELEPANHOM CITY X [OCYIARCTBEH0A
- PETWCTRALIIA, KARAGTPA W KAFTOR PAGHI

—— T =3 | Obtaining data in XML format (cadastral plan of the territory,

- Haur

s . cadastral passport, cadastral extract of the property, copy of the
technical passport). Read an XML file and drawing the map features

on the map
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Information interaction (continued)
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Information interaction (continued)

Formation and support of land
Generation of the spatial parcel register
database bank for the municipal ‘
entity

47

Formation and support of the register of
natural preserved areas

——— ~

Monitoring of cadaster values
and more precise definition of the tax base

=

Delivering to the tax administration necessary ~ Delivering to the tax administration necessary
information about the human settlement information about the zone boundaries
boundaries

© C. Kocrpikos, 2021

A 4

Delivering to the tax administration the
necessary information about the land parcels
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Upon the process of territorial administration, it is necessary to apply an integrated

approach, the implementation of which is in the best case assisted by the

geoinformation technologies. The main advantages of the use of these

technologies and remote sensing images in territorial administration are:

» the possibility of constant updating of digital cartographic sources and semantic
databases;

 scientific validity of project proposals due to a more reliable information base;

 the possibility of modeling and "playing" a large number of options for the
development of territories, as well as their visual representation;

» the use of project content for the organization of town-planning and
environmental monitoring;

« creation of cartographic and semantic core of multifunctional territorial GIS;

» integration of GIS information resources of various levels: national, regional and
municipal ones.

© C. Koctpikos, 2021



The spatial data infrastructure
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Direct 3D urban modeling in 'MC «Kapta 2014

Generation of typical and untypical 3D-features. Using textures.
Setting up a feature view
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Planning of social economic development for territories

vanalysis of the situation of the main industries of the city (the position of city-forming enterprises, construction, household and communal

services, trade);

vanalysis of employment, labor productivity, income (also by industry);
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vanalysis of the state of the consumer
market, including the calculation of
consumer baskets, physiological minimum,
price indices, the state of consumption of
the main groups of goods;

vanalysis of the state of the consumer
market, including the calculation of
consumer baskets, physiological minimum,
price indices, the state of consumption of
the main groups of goods;

vmonitoring of changes in demographic
indicators and reports of changes in the
criminal situation;

vianalysis of the implementation of
programs adopted by the city administration
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Emergency prediction
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Interactive web-map of a city
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Interactive web-map of a city (continued) 55
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Thank you for your
interest in Urban GIS!



