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UDC 356.537
V. Salmikov, N. Kerimbay, &. Nvussupeva

CURRENT STATE AND PROSPECTS OF GIS EDUCATION
IN KAZNU BY AL - FARABY

Al-Faraby Eazakh Mational Unmiversity, Almaty o

This ariicle dizcusses the wean direcions qf development of G5 - Teclmology o the Faculty gff
{mpoErapiny m educaiton and scienffc resemrch meposes, ax ong gf the most advanced fools of spatal
orgmizaiton of the dma. It i chown tha the we of GIS for seo-mapping ad the wamther forecast is
Promizing for the finculiy

Feography Faculty recogmzed m Kazakhstan's leading scientific school of geographical
science, which aims to develop a theory of geography and cartography as the science of
cartographic modehng and knowledze of Geosystems.

The main directions of research at the Faculty of Geography 1= an educational and research
wotk, taking leading positons 1 the Eepublic. Established at the Faculty of Science Laboratories
Feoinformation mapping and GIS weather.

Modemn geo-mformatics as the science of space co-ordinate mmformation and modeling of
multi-faceted as digital maps, having versatle properhes and a vanety of funchions, and 15 3 modesl
of reality, Geosvstems, and a channel for the transfer of spafial mformation. and the special
language of zeography and other earth scisnces. Like many other aspects of our Imves, maps and
spatially coordinated geographic mformation have chanped considerably thanks to computers and
communicatons. Extensively to develop research on zecinformation mapping, GIS, mulbmedia,
computer presentations, development of new soffware applhicatons.

In this regard, the focus of scientific research the Department of cartography and
geoinformatics 15 to develop theories and methods of geozraphical carfography. geomatics and
aerospace sensing for the study of naturz] and socio-economuc Geosystems.

The scientific work of the depariment of peomoiphology and cartography 1= m the pnonty
area "{reographic Cartography”, "Geomnformatics"” and “Aerospace Sensing” on two fundamental
themes:

l. "Cross-border prevention of natuwral disasters i Ceniral A=iz". mmplemented by In'WEnt,
GFZ and CATAG on behalf of the Federal Mimstry of Foreign A ffawrs of Germany.

2. Project: £10978-TEMPUS-1-1010-1-AT-TEMPUS-JPCE. project title,
"Creoinformatics: Manazing Energy, Eezources, Environment — GEXM. GEM". A= part of those
members of the department are currently engazed m work on several fronts:

— Thematic mapping of natural and socio-economic and geo-environmental Geosystems,
including the development of computer techniques of thematic mapping m the preparation of
complex, soco-economic, climatic maps of the temtory of Kazakhstan and regions.

— The development of unrrersity geography education i1n the field of cartography. geomatics
and space methods: Within formulated the concept of mapping and geomnformation-
cartographic university education 1o earth sclences.

— Develop mnovative traimng programs to prepare new textbooks and teaching matenials with
inferactive and mmnovative ingredients and other maternals submotted 1n electrome form.

The most mmportant factor ponfing to the relevance of scienfific research should mmclude the
following:

— the onentation of virtually all research on the subject of GIS, GIS development and creation
of varnous types and pwposes: Electrome Aflas GIS "Kazakhstan". the development of
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glectronic mapping, and computer presentations. infensive infroduction of computer

technology m the processmg of aerospace matenals and sensing In space mapping;

— expanding the range of soffware research and educatiomal process, mehiding the use of
modern commercial GIS to handle vector and raster umages (Maplnfo 2.0, ArcGIS 9.3,
Enwi 4.3, etc).

In research projects are actively imvolved students and undergraduates of the Department
performing coursework, dissertations and theses, as well as work on field tnps on the mam topics of
research faculty,

At the department created a tramming Geological Musenwmn and Laboratory of GIS mapping,
where the bachelors, masters and yvoung scienbists deepen knowledze m the fisld of geology,
neotectonices, 15 mapping, epvironmyental and socio-economuc processes and phenomena.

Established with the Department of Landscape Ecology and Landzcape Flanming Department
spatial Planmmg Uniwersity of Dortonand {(Germany). Through the preparation of doctoral Fh.D. was
orgamzed by the joimt traiming between Dr. PhID Professor of Landscape Ecology and Landscape
Plamming Department spatial Planmng Techmical University of Dorpound (Gemmany), Burkhard
Mever and assistant professor KEenmbay M. The result of thiz activity 1= to prepare a doctor
Pb.D Asylbekova A58

Department of Geomorpbology and Cartography confinues to work closely wnth the
Feography Faculty of Moscow State University, 5t Petersburg and Eiev Univermity, Institute of
Geography BAS.

This makes 1t possible to assert that the Eazakh MNatonal University formed itz own
geographical science school. The Department for many vears 15 a scientific and methodical center
of the Republic of Kazakhstan on geomorphology, toposraphy, and cartozraphy.

Further development of faculty to tram specialists mm the field of Cartography amd
Geownformaties, | see in two direchions. The first area 15 the opening of the "Applied Science (1o
peozraphy), with assignment of praduates of trammg "Geonformatics”. Profile of graduates of thas
program — (Feoinformatics, a specializt m geographic information svstenms (GI5).

Competition for this profession 15 very lugh, the graduates are in demand. Specialistz in thas
specialty in the Eepublic of Kazakhstan is not specifically prepared, although the demand for them
15 evident. Bachelor's and master's degree in (resinformatics would increaze the competittveness of
Eazakhstani specialists in domestic and international markets for labor, requrmg the ability to solve
practical problems, to ensure the enfry of Karakhstan in 50 capable of competittralyrcountres.

Therefore, 1n future we plan to open a specalty "Geomformates”. The second direction of the
department — it's opening "of the Sttuation Center IS and remote semsmg” at the Department of
geomorphology and cartography for the following research:

— geographical Information Systern (I15). Basic concepis, the creation and use;

— remote sensing: the use of aemial photo and satellite 1mages, the defimbon of forest cover,
aboveground biomass, bumus content, watersupplies, diagnesis of soul salimty and other
landscape indices;

— use of GI5 m geomorphology and cartography;

— conduct cerified traiming courses offered GIS wsers m Kazakhstan

— development and support educational site for leaming and advisimg users of GIS technology
and remote semsmg;

— to make the reception and processing of remote senming the Earth's surface to ensure the
cwrrent level of implementation of serentific research in the field of GIS-technologies;

— formuing a thematic framework satellite magery;

— infroducton of technology through-landscape-ecological and economic analyzis of nature-
based inferpretation of aenal and satellite imagery m a IS environment;

— to farget mvestment projects and programs aimmed at sustainable uwse of matuwral-resource
potential of the termitory.
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Durmmg the 18 years since, both at the Faculty of Geography of the EMNU. Al - Faraby started
reading the special courses 1o Geoinformatics and GI5. Already dozens of graduates of the Faculty
of Geography GI5 professionals working in leading foreign and Kazakh compamies such as AGIP
EEQ, Insttute of Geography, EE, T5DE and GIS "Temra”, LLP "Kazakh Agency of Applied
Ecology, LLF Kazekoproekt”, GIS Centre, Ministy of of Defense, all the provineial Department of
Land Eesources and many other orgamzations.

CIS EDUCATION FOR SPECIALISTS IN ECONOMIC, SOCTAL AND
POLITICAL GEOGEAPHY

The Depariment of econoome, social and political geography of Faculty of Geography of
Karakh National University after Al-Faraby are directed to formation and development of GIS
education and its concepts, and fomaton of education witch geographical information technology
for bachelor, masters and PhDD. The concept 1= based on model of GIS education widely imteracting
with the Earth sciences and sipular social-apd-economic spheres. It means theoretic amd practical
study of geomformation technologies, methods of GIS formaton and use, gesinformaton methods
of geographic research and mapping and basics of remote sounding. Traimng of specialists, namely
economusts-geograpbers 15 based on combination of traditional and computer techmologies for
constuction and use of electronic and paper maps.

Following disciphnes are worked out according to requirements for GI% use and mmfroduction
to educational process as specified of Higher Education for vanous specialties for bachelor: IS
geographical research, Social and economic mapping, IS o economic and social geography,
Information systems and technologies in economic and social geography, for masters: Modern GIS
technologies In geographical scientific researches, Geomformatics and computernization scientific
researches. Spatial statistical anallyze, for PhD: Geospatal Diata and GI technology m geographical
scientific research, Modem GI5 technology m economical and social geography, Geoinformation
technology usmg in modern mapping.

Following IS methods and funchons are studied dunng the course: Basic prineciples and
tasks of pgecinformation mapping; Methods of pecinformation mapping; GIS mapping tools;
Transformation of coordinate system, vector and bitmap images; Generalization; Formahzabon of
mapping process, reproduction of mapping mages; Selection of scale; Map montage; Construchion
and mmaging of maps, "geometry" (for positonal data) apd "substapbive”™ (for atmbutve data);
Obtaiming of paper and electromic maps; Computer processing of mages for construction of
thematic maps.

The course program of GI% in Social-Economic Geography covers following clauses:

l. Infroduchon, including:

— 515 determination and terminology;
— 515 applications (ArcMap, ArcCatalog, and ArcToolbox).

2. Data management in &15:

— spatial data;
atmbutive informaton m GIS. Databases;
relation of spatal and atmbutive data;
— data edifing 1n I5;
— mmport-export of graphic and attmbutove data.
3. Punchion capabdities of modem I5:
— selechon of objects on spatial and attmbutive data. SOL-requests;
— tasks to be sobred on selected objects;
— statistical analysis of information;
— 3D-image, GEIDY, TIM-models;
— application of Spatial Analysis;
— orgamzation of work 1m local netwrork by Arc Publizher,
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All course umits cover 1ssues on modern &I5 hardware and software and give comparison to
widespread packages. Completely equipped computer class and hicensed software meluding ArcGIS
ArcIHMEFO 231, are to be used for prachice work. Course confents are constantly updated and reflect
progress n these scienhific spheres.

Lechons are given by professors, associated professors, and practical exercises by certified
F1%5-zpeciabists. Increasing demand for qualified specialists with good understanding of tazks and
methods of spatial analysis due to mnereasing populanty of IS5 1= one of the important 15sues for
mereasing tramming, practical and specialized cowrses for students. As the result students of
appropriate specialfies are in demand and have good prospects of getting mteresting and prestige
work requirng sound koowledge im GIS industry. Study of GIS and related technologies are
popular in all Central Asian countries.

APPLICATION OF GIS TECHNOLOGY IN THE PREEPARATION OF
AMETEOQOROLOGICAL
Modern trends of the Mational Weather Service mn the IS provide for increased aufomation
of the process of ohservation and processing technologies, data analysis and weather forecasting.
respectively. Unfil recently, the IS, there are several techmologies for production and apalysis of

weather maps:

— manual nanoacks and razcherchivams Kecaive faxes propgrams:

recerve faxes to @ computer program (1 V-Inform "het™);

— getiing ready mmages of maps from Bracknell using equupment;

building the necessary maps using &I5 Meteo (Geographic Information Svstem "het™).

For example, in the following table compares the two technologies: facsionle and GIS Meteo.

The muain aritaria

Fax recknalogy

S Meten

A zomment maps

Agzormment of cards ange mmps. their
scale format and schedule are fixed and
determiined in accordance with fax soft

Pangze maps wer-defined IS5 Meteo. Possible to
Consict maps for amy area at soy ome amd Ay
Compent.

Tmmg of recaipt

Timimg of receipt of cands are fxed and
defined in the fix program. Transfer cand
begine only after the receipt of all
neceszary information drawing mEps on
plotsr and conduct mamial anabysiz. The
remlf is 3 map i -3 hows afier the
chearvation period

In GES Meteo terms of mamifcorms cand
deterrmines the wser. The card is moede abmost
inmedisely - mmediately wpon receipt of all
necessary information it can work It is oalso
possiible to prepare & map earlier on incomplete data
—on the 20 th nuimite fom the time and supplement
it with mewly received data later.

Chaaliy

Aversge depends on the guoality of fox
conmmimicaion  chammels, When vou
recerve & card on the radio quality is very
low.

Excallent! It all depends on the quality — monitor
and pringer.

The possrbiity of
ComiHming
information  om
the map.

Theme = no possibility of combinine the
information on the msp.

IS Mieteo proncides wmlimited possibilines for
combiming diffsrent fypes of information on the
card

Fﬁmdl}' techoologies. Maps are displayed on the

Hammiful Mfap is displayed on the mmhealthy paper. S S T W R e ol T
In GI5 Mieteo provides sn opporbmity  of
Scalsbility Nionsa. conzolidstion of individoal fapmenis of maps with
displayy of detils in areas of hizh data density.
2% 5 ] In GI5 Meteo sidle fo e the most
Possibility  of | Possible to apply additional information | 1% GL> Meteo possble 1o praduce e most
. . amalysds, processing and desizn
Ability o awhive | Mot axchived Capabdlides and becgp dam on differen media

{diskeste:. tapes. CTV). Prnted meps ars archived
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Analwysis of the table shows the obvious advantages of geographic mformation technologies.
Brnefly discuss the general charactenstics of GIS Meteo developed by MGED "MAP-Mevkers"
Mozeow.

15 Meteo — an interactive and real-hime tool designed for use in operatiomal work of
metesrologists. It can be used wnth success m areas such az agro-meteorology, hydrology,
oeeanography, ete. With the help of GIS Meteo yvou can receive weather maps wsing operabionmal
mformation from vanous databases:

— meteorological data base that can be completed 1n real tame;
— the database with images from various weather s atellites;
— the database with nformateon from weather radar.

15 Meteo consists of 3 maim module and moduls components. Component modules are
responsible for the crezthion, modification and display of the components of the shdes. For example,
one module allows mapming of data mm the code of GRID. the other module 15 designed for the
constuction of vertical sechons, one responsible for paposku swface data, etc. The presence of
peographical module 15 requred. Other modules are added to the svstem by the user. Thus, the user
can create a systema that 15 confipured exactly according to his needs.

Specifically for GIS Meteo uses meteorological data base of real fime (MDE ). It 15 optimized
for size and access ime and provides a means of storng and retneving data from vanons WhIOD
code forms, meluding STNOP, SHIP, TEMP, PILOT, AIREFP, METAE, GRID, GRIB, BATHT,
TESAC, DRIBU and many otherz. To accalerate acesss data stored in binary form Topather wath
the decoded data b the user can store the onpinal text of the telspram.

To accompany the meteorological database provided by a special set of tools that allows you
to parition the new databaze, upload the data from them and download theny back.

Data access MDE provided m the form of hbranes to work im Windows. These tools allow
programmers to develop ther own softwrare usmmg operational meteorologzical data.

The databasze of satelhte 1mages may contain [E apd TV mages, taken from vanous crbitmg
and geostabionary satellites, METEQSAT, IMS, NOAA, METEQR

Feographic database contains data coastlmes, borders, cutlines of nwers and lakes, ete. and
used mm GI5 Meteo for buillding foundations cards. Geographic databaze can be custopmized to a
specific geographic area. Can simultamecusly use multple geographic databaszes. Vanous shdes
may relate to different areas.

Given curent trends, a2 number of higher educational mstitutions of the CIS, in particular the
Department of Meteorology Geography Faculty of Moscow State Undversity, Odeszsa GRL
Department of Meteorology of the Kazakh Matronal University. Al-Farabi and others have shifted to
traimmg, meteorologists, given the cwrent level

Cuwrently, the use of GI5 "Meteo" 1z an mportant part of the educational process m the
Kazakh National Universaty. Al-Faraby on the preparation of Meteorolozy and Clmmatalogy, which
allowws stakeholders to ensure that Kazakhstan highly qualified specialists capable of sobhning all the
modem challenges of momtorng the state of the atmozphere.

B. Cansnunos, H Kepuwban, I'. Hwecynosa
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AR Meden, V.P. Blagoveshchenskiyv, 5.0 Ranova

GIS TO COMBAT LANDSLIDE PROCESSES
(BY THE WAY OF EXAMPLE OF THE ILE ALATAT)

Institute of Geography LTDY, «Parasate NSTM GSC, Almaty c.

In a seriec of damgerous procesmes m mowwan areas of KEmabhstam the lamdslide processes
ocoupy 0 spechal mace because qf therr wide spread, sremt destruciive pover and qioick response fo
champing of afenal conditions. Thergfore, the problem of mestiparmg landslide haoard m e T
Almtau has the character of a orifica] fmportance and relnaEee [ cormection with the ensnig
dinvelapmenyt and ecologtcal imbalmce.

The creation of maps and geographic analysis are not something entirely new. However, GIS
technolozy provides a new, more appropriate to modem tmes, more efficient, convenient and fast
approach to analvzing problems and solving tasks that mankind, 1o general, and the specific
orgamration or group of people, in parhicular, are facing. It automatizes the analysiz and prediction
procedures_ It 15 alwavs important to know not only the nature and extent of the threat, but also its
location, particularly with regard to how 1t may affect people around. GIS allows creating maps
with the latest information about landshdes as soon as possible. And modern means of remote
sensing are able to supply wath this mformaton around the clock and in any weather.

The foundanon of any IS 15 formed by an automated mappmg system — a complex of
dewvices and software tools ensurning their development and wse of maps, which consists of a number
of subsvstems, the most important of which are subsvstems of mput, processing and ouwtput of
mformation.

We have compiled a sertes of maps for landshde hazard assessment on a scale of 1:200 000
by using the ArcInfo 9.3, software product and a widespread use of remote senzing data (K50, The
process of creafing maps was camed out 1 several stages, which differ in type of data mput,
methods of processing, analysis and creation of thematic lavers on their basze, which are then put
together to create the specific electronic maps.

We have put the following mformation into GIS: 13 ESD, 2) thematic and topographee maps,
3) data from field researches; 4% publizhed datz on individual landshde processes.

1. The stage of work associated with remote sensing was represented by processing of the
following materials: — mmlh-zone digital Aster images of 2007-2008 with a resolubon of 15 m;
multt-zone digital Landsat mmages with a resclution of 28.5 m; — black and white and spectrozonal
mages of 1: 200 000 scale; photomaps of 1:200 000 and 1:500 000 scales.

The interpretafion of satellite mmagery was camed out by uws m different ways: on the basis of
a fullv-automated deciphenng; wvisual deciphenng; vanants of their combimatons. The use of
ASTER =atellite imagery has allowed to draw borders between different types of relief; to reveal
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