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Turn in both planes has a general tendency of ®rfor the transverse component and horizontal
directions, and for vertical component and zeni$itaghces.

The results of the experiment with membrane reflecontains the following laws:

1. The maximum reversal membrane reflector fromritvenal to the line of sight is 60 °. Growth of the
angle of rotation of the membrane reflector is agganied by a linear tendency to increase the medsur
distance.

2. The maximum reversal membrane reflector fromrtbemal to the line of sight does not introduce
errors in the results of measurement of a horizaltaction and a transverse componenAof

On the basis of the experiments the following cosicns:

1.The maximum range of the angles of rotation piis@0 ° ... 50 °, which is slightly smaller tharet
membrane reflector 60 °. This difference is dutheodesign of the prism bodyhe maximum rotation angle of
the prism depends on the measured distance.

2. the measurements on film reflector, an increddbe measured distance with the increase of tigéea
of rotation of the reflector.

3. Work reversal prism in the horizontal and veittiglanes is 20°. After turning 20° in the measwatn
results include significant errors. Acceptable rege film reflector, in which the measured distamt@nges
slightly, 40 ° -50 °.

4. Turn the prism in the horizontal plane showemraency to increase measurement errors horizontal
directions. Turn the prism in the vertical planeowhd a tendency to increase measurement errorhzenit
distances. Turn the membrane reflector in the bata plane does not introduce errors in the messent of
the horizontal direction.

5. Based on these results it can be argued thaugbeof the prism when performing high-precision
engineering and surveying, as well as the uselmf fibr fixing reflectors geodetic networks for warlof high
precision is possible only when the strict orieiot@bf the reflecting surface in the rangefinder.
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APPLICATION OF GIS-TECHNOLOGIES FOR INFORMATION SUP PORT
OF DECISION-MAKING MANAGEMENT AT THE LOCAL LEVEL

MARYNA MAKARAVA
Polotsk State University, Belarus

The article presents an example of creation andipdiy to use geographic information system floe t
management of urban areas. The structure and dag@mmzation in a municipal GIS are presented. The
possibility of a comprehensive approach to municipanagement with application of remote sensing (R&
allows providing government institutions, profiganizations and urban population with current infation is
reflected.

To meet the challenges of the UN programme "Gofustainable development” from 2015, that has
underlined the importance of geospatial informatemwell as in connection with the concept of infatization
of the Republic of Belarus, work package for infation and analytical support of all areas of nati@conomy
activities are planned to be carried out in thentigu

To improve the management functions at the glolal @egional levels, it is necessary to start with
changes in local territorial units. Geographic infiation systems are systems of collection, storagelysis and
graphical visualization of spatial datdMunicipal service management is one of the largpglication field of
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GIS in the world. It is necessary to create sudtesys in view of the gradual increase and compleiturban
infrastructure. Thus, a number of tasks is gendratenong them: collection of reliable and curreatad
effective storage and retrieval of data about dbjeand processes of urban area; and implementation
analytical operations with them.

These systems are databases with a unifying capibgr basis and may include inventory and land,
cadastral, engineering and communication, architatcomplex evaluation, demographic and enviramaie
health, forecasting, advisory and other data.

A special feature of the municipal GIS is a mutt¢l and multi-user access to information withie th
administration and departments, as well as theilpiigsof Web-based access of the civil societythe public
information. The latter is implemented through tneation of Internet-services. The latest GIS altber direct
participation of citizens in the filling with atbrite information with the help of mobile technolegli In general,
a GIS is a depository of diverse data:
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Fig. 1. Diverse data storage in GIS

TOPOLOGY

As a rule, work on a similar project even for smalban areas takes a lot of time. However, afte-on
time establishment, these technologies make itilplesso update and correct the data in real timee T
possibility to edit allows us to obtain materidiat reflect the current state of the objects ardsttuation in the
city. The city administration with the help of tdepartment of architecture, land surveying sergae monitor
territorial development.

In this article the basis of municipal GIS of Nowbuisk with the help of the software package ArcGIS
has been created.

Preparatory work. Initial data for the creation of municipal GIS megeoreferenced plates of
Novopolotsk on a scale of 1: 500, General plansHerdevelopment of the urban area, cadastral naapsother
cartographic data. Cosmic images from the Belanusfcecraft with the spatial resolution of 2.11f) &s well
as pictures from the services Google, that areed dccess and complemented with aerial photografptise
territory, formed the raster basis.

Creation of strata and database Stratified data organization in GIS has alloweslta create and
classify spatial information and link it with thatd about the objects. In addition to the situataftected in the
maps, data of different services and departmentbeotity have been used as sources of attribfibeniation
for creation of database. The database includedotlmaving materials: sanitary protection zonespjpcts of
territory building and surveying, the administratiterritorial division of the city, the address istgr, data of
cadastral valuation and value of lots, fixed préypemain plan of land allotments, data about irainl
entrepreneurs, social infrastructure and others.

For some sites of the city in addition to the quative and qualitative attributive descriptionsnse
photos have been added for a better view of thexth 8bjects of public services as objects of healtlucation,
catering, trade, services (banks, pharmacies) hiak® to the images. It is possible to paste hypksl for the
link of the objects with their web sites.
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Fig. 2. Creation and displaying of municipal GlSatdr

Exploitation of GIS. After the uploading of municipal GIS to the Intetn@ccess to graphics, reference
and technical information will be realized with thelp of the client-server architecture and presgity two
blocks of users:

- Internal users (moderators, recorders, editors).

- External users, who can only see information, oft@éhout changing the data.

Based on the above, it is possible to concludeahamportant issue of GIS operation is a requirgmé
data integrity and security. It is especially imjaoit for multiuser databases. Strict control oveclzanges and
restricting access to data editing should be implaed with the help of authorization function. @e bne hand
this measure complicates using of all system pdiigib, but on the other - provides additional toh Fixation
of changes or browsing as protocols allows us turobaccess to databases and maps of large sc@ealso
important for the validity evaluation of the chasg&or example, a change of boundaries or the Egtls of
the land must be agreed with the other materiddgive to this territory, and should be done onjyauthorized
organizations.

Conclusion. Relying on the experience of presented GIS credtio Novopolotsk it must be noted that
adoption of such systems faces a set of organimdii@conomic, legal and other difficulties. Th@qass of
unification of the existing databases seems ratliicult to the city administrations. However, @é this, the
process of creation and implementation of GIS fanaging urban areas in developed countries isdgrpss
and their experience can be applied in Belarusc&sfully integrated GIS of Moscow, St. Peterstang other
cities designed on the basis of modern earth resensing data, the latest map data can improvquhkty of
territory analysis, ensuring the making of moreeakiye and reasonable decisi¢thén addition, the concept of
implementation with the help of the Internet notyoreduces time and cost for the searching and giagaof
fragmented information of municipal services, bisbasimplifies the search of available informatfon citizens
and commercial organizations.

Application of GIS-technologies for spatial datamagement in the conditions of the Republic of Bedar
is based on the need to integrate departments emtes. AcGIS software package can serve as a unifying
system that is not only a database managemennsybté also a powerful tool for spatial analytiGeoportal
of the Republic of Belarus, created and developedhe basis of AIGIS for Server, has no analogues in the
country and can become a platform for the creatimhapplication of local GIS.
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