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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MmexHUKarbIK fbifibiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apsiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MmexXHUKasbIK fbliibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexXHUKarbIK FblribiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bl 6irndipeodi.

HAH PK coobuwjaem, ymo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu u mexHu4eckux
Hayk» 6bln npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, ob6HosneHHol eepcuu Web
of Science. CodepxxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmpeHUs: KoMmrnaHuel
Clarivate Analytics Onisa danbHetiweezo npuHmus xypHana & the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3dameniell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCMpupyem Hawy rnpueepxeHHoCmb K Hauboriee akmyarnbHOMY U 8/USIMEsIbHOMY KOHMeHmMy
10 2e0/102UU U MeXHU4YeCcKUM Haykam Orisl Hauleeo coobwecmsa.
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DIGITALIZATION
OF HYDROGEOLOGICAL SURVEYS RESULTS
IN ArcGIS

Abstract. Modernization of the state system of geodesic support and creating the maps in a single coordinate
system and according to uniform data structures are required to digitize, unify, develop and maintain the integrity of
spatial data [1]. A scientific and methodological basis for structurization of the hydrogeological maps using geoin-
formation systems is being developed, and a library of conventional signs of hydrogeological subject matter was
created under the project No. AR05131239 [2]. Development of methodological approaches to solving the problem
of unification of hydrogeological objects is important due to the lack of a unified methodology for drawing up digital
hydrogeological maps in the Republic of Kazakhstan. Creation of a series of map sheets and use thereof when
applying a software product ArcGIS with the same conventional signs is also relevant in other countries of Central
Asia [3]. This article covers the stage of structurization of the “Hydrogeology” style of cartographic data within the
ArcGIS environment.

Keywords: GIS, digitalization, hydrogeology, cartography, geodatabase, map.

Introduction. Modern geographic information system make it possible to convert any spatial objects,
phenomena, processes of the real world into digital format, i.e. in the form of a digital map, and save in-
formation about them in a database.

The most illustrative form of representing the peculiarities of underground water (UW) distribution
and formation are hydrogeological maps.

Hydrogeological maps characterize the distribution, conditions and occurrence depth, qualitative and
quantitative components of UW, as well as thickness, filtration parameters of water-bearing and water-
resistant formations shall be made based on the results of hydrogeological studies with the use of geo-
logical, geomorphological, hydrological and other information. Requirements to the geological maps are
given on the website of the Committee for Geology and Subsoil Use, including in the Instruction for the
making and preparation for publishing the sheets of the Republic of Kazakhstan state geological map with
the scale of 1:200 000; methodological guideline for the compilation of series legends of the State
GeolMap—200 [4]. Effective requirements to the making of hydrogeological maps are stated in the
Instruction for the making and preparation for publishing of sheets of the state hydrogeological map of
Kazakhstan with the scale of 1:200000 approved by the Order of the Committee for Geology and Subsoil
Use of the Ministry of Energy and Mineral Resources of the Republic of Kazakhstan dated 09.11.2004
No. 143-n. [5] and also in Stratigraphic Code, SNiP RK 1.02-18-2004 and GOST 21.302-2013 [6].
Specialized publications devoted to hydrogeological databases (DB) and GIS give the main requirements
to their architecture and provisioning. These include compliance with DB standardization rules - uni-
queness of tables, avoidance of data redundancy and duplication. Unified requirements to hydrogeological
maps must underlie the works of structuring the geodatabase and creation of a special style in ArcGIS.
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Survey methods: system analysis, spatial analysis, GIS-technologies and geoinformation methods of
displaying hydrogeological surveys; cartography integration.

Results. Hydrogeological maps reflect the results of hydrogeological surveys: state of groundwater,
main types of rocks and water bodies, types of UW by hydraulic properties, interaction with surface
waters, geochemical types of UW regime, as well as exogenous processes caused by UW activities [7].

These data should be laid on hydrogeological maps, taking into account the rules of their graphic
design dictated by the specialized literature and GOSTs which are relevant for the Republic of Kazakhstan
and neighbouring countries, and they can be conventionally combined into sets of classes. Each class in
ArcGIS has its subtypes which in their turn are divided into domains [8].

1. Information about the set of classes of objects “Horizons and complexes (hydrogeological units)”
shall include the following classes of objects:

— Horizons and complexes (polygons),

— Borders of various aquiferous complexes (lines).

— Borders of various degrees of mineralization aquiferous complexes (lines).

— Borders of UW chemical composition

— Isopachytes (thickness of aquiferous horizons)

— Isolines of depths of aquiferous horizons top

— Isolines of depths of aquiferous horizons bottom

— Horizons and complexes occurring above the first from surface persistent by area units (lines)

— Horizons and complexes occurring below the first from surface persistent by area units (lines)

2. Information about the set of classes of objects “Hydrodynamics” shall include the following
classes of objects:

— Direction of ground water flow (lines)

— Hydroisohypses (lines)

— Hydroisopiestics (lines)

— Ground water pinchout (lines)

— Class of objects UW dividing range (lines)

— Groundwater recharge at account of infiltration and inflow of precipitations (lines)

— Groundwater recharge at account of infiltration and inflow of surface water (lines)

— Groundwater recharge through tectonic faults (dots)

— Sites of water vapor intense condensation and its value, mm/year (polygons)

— Groundwater discharge at account of plants transpiration (lines)

— Sites of UW discharge into lakes and rivers (lines)

— UW discharge areas (traverses)

— Borders of suberimposed depressions or saddles that are drainage systems of mineral or thermal
water (lines)

— Borders of sites of UW intense evaporation (lines)

— Sites of hidden discharge (dots) (UW flow-over from one aquiferous object to another through
lithological windows)

— Isolines of long-time annual average underground water runoff module (lines)

Head intensity (lines)

. Information about the set of object classes “Tectonics” includes the following object classes:
Fractured zones (lines)
Fractured zones (polygons)

4. Information about the set of classes of objects “Hydrogeological zoning” includes the following

object classes:
Hydrogeological zones (polygons)
— Hydrogeological zones (table)
Borders of hydrogeological zones (lines)
. Information about the set of object classes “Sections” includes the object class “Section lines”.

98]
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6. Information about the set of object classes “Water points — natural and artificial water- and gas
showings” includes the following object classes:

— Hydrogeological wells (dots)

— Groups of wells (dots)

— Well clusters (dots)

— Water-absorbing wells (dots)

— Springs object class (dots)

— Groups of springs (dots)

— Mines (dots)

— Shafts/pits (dots)

— Group capping of shafts/pits (dots)

— Dry gas jets (dots)

7. Information about the set of classes of objects “Fields, resources, UW use, intake structures”
includes the following object classes:

— UW fields and resources (polygons)

— Water-supply wells (dots)

— Groups of water supply wells (dots)

— Karizes and water-intake galleries (radial wells) (dots)

— Mineral water use points (dots)

8. Information about the set of object classes “Indicators and processes having hydrogeological
importance” includes the following object classes:

— Fresh water lenses (polygons)

— Fresh water lenses (dots)

— Leakage water sites (dots)

— Borders of flooded buried valleys (lines)

— Flooded alluvial cones (dots)

— Swelling hummocks of “mii” type (lines)

— Borders of permafrost rock (lines)

— Spots of permafrost rock (dots)

— Isolines of permafrost rock thickness (lines)

— Hydroisotherms (lines)

9. Information about the set of object classes “Numbering” includes the object class “Numbering by
nomenclature (polygons)”.

The file of styles “Hydrogeology.style” was created in ArcGIS, version 10.4.1, and contains 863 po-
lygonal, linear and point conventional signs, as well as the styles for designing letterings on maps,
headings, subheadings and legend elements [9]. The elements of the file of styles are presented in figure 1.

The library of the “Hydrogeology” style contains both conventional symbols prescribed by the 2006
instruction and “obsolete” designations of objects used in hydrogeological maps of the Soviet period.

Table 1 give examples of some differences between up-to-date and “outdated” using conventional
symbols and designations.

When creating point conventional signs and some types of hatching of the “Hydrogeology” style file,
standard font markers of ESRI type were used. Other point conventional signs, some types of pattern and
processes/objects displayed on the maps as dotted linear signs are created in ArcGIS Style Manager by
combining the elements of standard font markers: ESRI AMFM Electric, ESRI Cartography, ESRI
Caves 1, ESRI Default Marker, ESRI Dimensioning, ESRI Geology, ESRI Geology USGS 95-525,
ESRI IGL Font22, ESRI IGL Font23, ESRI NIMA VMAP1&2 PT, as shown in figure 2.

All cartographic objects of the Hydrogeology style file in ArcGIS have unique codes assigned, as
shown in figure 3.
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Style Manager {= Line Symbals

Mame

— 12030301

12030305
— 12030309

12030311
— 12030313

12030401
— 12030403
— 12030501
— 14010001
— 14010002
— 14010003

Category

Pasrpyska npecher (xonooHse:, oo 20 rpa...
Pazrpyska conoHoBaTRIR, CONEHED M PACC. ..
Pasrpy3ka MuHepaneHel neyefiHex 6oa (...

Pasrpyska MuHepaneHe: nevebHex sod (...

Pazrpyska TepmaneHe sog (Beiwe 20 rp...

[PaHWLa HaNoXEHHELK BMEMMH MM CHUHKNK. .
[PaHWLA HaNoXEHHELE BMaMMH WA CHUHIKNA. .
[PaHWMLA MHTEHCMBHOMD WCMEPEHWA NOA3E. .
[PaHWLBI rMOporecnorkMyeckus BacceiHos. .
PaHWLLI rMOporeonorkMyeckus pafoHos | ...
[paHnLL ruoporecnoryeckis paidoqoes || ..

a)

Style Manager = Marker Symbols

Tags 2
DcHOBHBIE NOKEZATENN MMADOOMHAMY
(cHOBHEIE NOKSZATENN MMADOOMHAMIY
DcHOBHBIE NOKSZATENA MMADOOMHANMIAY
DcHOBHBIE NOKE3ATENN MMADOOMHEMIY
(JcHOBHEIE NOKSZATENN MMADODMHAMIY
DcHOBHBIE NOKSSATENA MAADOIMHEMIA
DeHOBHBIE NOKSSATENN MMADOIMHAMIA
(cHOBHBIE NOKE3ATENA MMADOOMHEMI:
WaporecnorMieckoe paloHMpoOBaHUE
MMOporeonorMYEcKoe pafoHMpOBEHE
MOporecnorMyeckoe paloHMpOBaHUE

Mame

© 15010412
@ 15010413
© 15010414
@ 15010415
5010500
© 15010600
Ml 15010701
115010702
B 15010703
15010704
&l 15010705
I 15010706

Categary

CrBaxuHa BogonorNOWaWan © HHUTPaTH...
CrBa*WHa BOLONOr NOWAEDWEA CO CMELLE. .
CKEa¥WHa BOOoNOrNOWaILEA Co CMELWa. .
CrEaXWHa BOOONOrNOWaILER CO CMEWA. ..
CHE&XWHEI BOAONO NOLWL SHLLME {TE:.'I:HDFEH...

[pynna creaxwd (2002)
[pynna ckea%wH Bess00Hb

[pynna CKEaXMH C HEWSBECTHEIM KAMWYE. .
[pynna ckBaxuH ¢ npeofnagaHuen rvgpo. ..
Mpynna cKBaxWH C NpeobnagaHuen cynk...

[pynna ckBaxKH ¢ NpecBnagaHuemM xnopu. ..
[pynna CKEEXWH CO CMELWEHHEIM COCTABO. ..

b)

Style Manager [ Fill Symbols

Taos

BDJJ,DI'I}'HF.TI:I, ECTECTBEHHBIE W MCKYCCT
BDJJ.DI'I}'HF.TI:I. SCTECTEEHHEBIE W MCKYCCT
BDD.DI'I}'HF.TI:I. ECTECTEBEHHBIE W MCKYCCT
BDD.DI'I}'HF.TI:I. ECTECTEEHHBIE W MCKYCCT
BDD.DI'I}'HF.TI:-I. ECTECTBEHHBIE W MCKYCCT
BDD.DI'I}'HF.TI:I. ECTECTBEHHBIE W MCKYCCT
BDD.DI'I}'HF.TI:I. ECTECTEBEHHEIE W UCKYCCT
BDD.DI'I'_.'HF.Tbl. ECTECTBEHHBIE W NCKYCCT
BDJJ,DI'I}'HF.TI:I, ECTECTBEHHBIE W MCKYCCT
BDJJ.DI'I}'HF.TI:I. SCTECTEEHHEBIE W MCKYCCT
BDD.DI'I}'HF.TI:I. ECTECTEBEHHBIE W MCKYCCT
BDD.DI'I}'HF.TI:I. ECTECTEEHHBIE W MCKYCCT

MName

14010001
14010002
14010003
L 12030303
12030305
12030307
12030309
12030311
[£] 12030313
L 12030315
[ 1301010

Category

Moporecnoriueckne Bacceftel [peruoHe)
Maoporeonoriyeckve paifoHsl | nopaoKa
[Woporeonorvyeckie pafodel || nopaoka

Pasrpyska npecHerx (xononHes, oo 20 rpa...
Pazrpyska conoHOBATHIN, CONEHBIX W PACC...
Pazrpyska conoHOBATHIN, CONEHBIX M PACC...
Pasrpyska rMuHepaneHex nevyedHex sog, (...
Pasrpyska rMuHepaneHex nevyelHex o4 (...

Pasrpyska TepManeHe 5o (Beiwe 20 rp...
Pasrpyska TepManeHe 5o (Beiwe 20 rp...

BeropAwme Ha NOBEQXHOCTE BOAOHOCHEIE...

<)

Tags

Maporeonorvyeckos pafoHUPOBaHME
Maporeonorvyeckos pafoHWpOBEHWME
Maporeonorvyeckos pafoHUpOBEHME
CcHOBHBIE NOKAZaTENA MAAD0 AMHAMUYECH
CcHOBHBIE NOKA3ETENA FAADOAMHAMUYECH
CcHOBHBIE NOKA3ETENA MAADOAMHAMUYECK
CcHOBHBIE NOKA3ETENA MAAD0AMHAMUYECK
CCHOBHEIE NOKA3aTENM MAAD0IMHAMUYSCH
CCHOBHBIE NOKA3ETEN MAAD0IMHAMUYECK
CCHOBHBIE NOKA3ETENA MAAD0IMHAMUYECH
TekToHMKa

Figure 1 — Style “Hydrogeology”:
a) linear objects; b) dotty objects; c) polygonal objects
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Table 1 — Present-date and outdated notation conventions on maps

Objects or
phenomena
drawn on maps

Notation conventions
on Soviet maps

Notation conventions

in accordance with the Instruction 2006

Tectonic faults

——

(aquiferous fault)

—,——- =

(non-aquiferous fault)

" (fault hydrogeological
value of which was
not figured out)

(cropping out aquiferous water-absorbing)
(cropping out aquiferous water-discharging)

(cropping out aquiferous water-conducting)
(cropping out water-resistant)

(cropping out hydrogeological unexplored)

Symbol Property Editor x
Preview Properties:
' Type: | Character Marker Symbol ~ Units: | Milimeters ~
7777777777 q”””’” Character Marker  Mask
' Fort: [[] ESRI Default Marker ] Size: [43 -
Subset: |Easwc Latin V| Angle: [0.00 =
A &3 (| [200% - ® () color [~
Layers W &7, Offset:
~ " % [o.0o00 =
4 D
,$ + y. [0.0000 =
? ® ©
e B. O ®)| ()| %o
| (x| [#] ¥ Unicode
B B & &
Figure 2 — Symbols creation editor
Symbol Selector >
Type here to search - | ) = %% - Current Symbuol
Search: (®) All Styles () Referenced Styles
- = = = d
15040211 15040212 15040213
C'l C.' L'I' Color: -
15040214 15040215 15040301 Size: 12,19 =
-l ~1 = Angle: 0,00 =
15040302
Category: POgHWMK Ny NBCHMPYyROLWKMA ©
150) ? - b i
npeocBnagaHuen rngpokapGoHaTHoro ELEF T
snnons . Save As... Reset
Tags: BogonyHkTel, ecTECTEEHHEIE
WCKYCCTEEHHEBIE BEOAD W
rasonpofsneHns
15 o TR T
Style References...
15040308 15040309 15040310
~ I OK I Cancel

Figure 3 — Conventional symbols of “Pulsating springs” group
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The unique codes of conventional signs applied in the style file correspond to the developed classifier
and the geodatabase used in the sub-types and domains. The classifier is represented by an eight-digit nu-
meric code in which each pair of characters consistently reflects information about thematic affiliation of
its element, category of object, its subcategory, and the last two characters determine the unique nature of
the element within the subcategory. As a result, when working with a hydrogeological map, if there is a
need to show a certain class of data using conventional signs, the subtypes or domains of the attribute
fields of the geodatabase with the file of styles “Hydrogeology.style” are automatically compared using
the unique codes of its elements.

Conclusion. Structurization of the “Hydrogeology” style of cartographic objects in ARCGIS, use of
its graphical interface and conventional signs of hydrogeological information together with a classifier and
a set of attribute data, contributes to the uniformity of the digital information presented in the ArcGIS
environment, which will allow specialists from a wide range of organizations using in their activities
cartographic information related to hydrogeology, utilization of the technology for effective spatial ana-
lysis and data storage, and also ensure continuity archived and current cartographic information.

The surveys are carried out within the frameworks of NeAP05131239 «Development of a scientific
and methodological basis for structuring the hydrogeological maps using the geo-information systems»
project at account of grant financing funds for scientific projects of the Science Committee of the Ministry
of education and science of the Republic of Kazakhstan.

M. K. AGcameros’, JI. B. Illaraposa’, A. l'agypos’

'V. M. AxMe/ica¥H aThIHIAFBI THAPOIEOIOrHs KAHE Fe0dKOJIOrHs MHCTUTYThI, Anvatsl, Kasakcran,
*GFZ Xepui 3eprrey opransiesl, ['maposnorus Jenapramenti, [Totcam, [epmanus

ArcGIS-JE THAPOTEOJIOTUAJIBIK 3EPTTEYJIEP
HOTU/KEJIEPIH HU®PJIAHABIPY

AnHoTanus. KeHICTIKTIK aepeKTepIiH TYTAaCTBHIFBIH HUPPIAHIBIPY, Oipi3ACHAIPY, AaMBITy XOHE KOJAAy
MaKCaThIH/Ia MEMJICKETTIK I'€OAC3HUsIIBIK KAMTaMaChl3 €Ty KYHECIH MKaHFBIPTY, OIpbIHFAal KOOpAMWHATTAp KYHECiHIe
JKOHE JIepeKTep/IiH OiphIHFal KYPBUIBIMIAphI OO#bIHINIA KapTajgap xkacay KaxkeT. NeAP05131239 jxobacel aschiHIa
reoaKnapaTThIK KyHelep KOMEriMeH THPOTCOJOTHUIBIK KapTalapabl KYPhUIbIMIAY OOUBIHIIA FHLIBIMU-9IICTEMEITIK
HETi3 d3ipJieHy/e, THAPOTCOIOTHSIIBIK TaKBIPBIITAFBI MAPTTHI OeNriiep *KuHAFbl Kypburasl. Kasakcran PecryOum-
KachlH/1a IHUQPIBIK THAPOTEOIOTHSUIBIK KapTanap/sl peciMaeyaiH OipblHFall 9JlicCTEeMECiHIH KOKTBIFbIHA OaiiylaHbIC-
ThI, THIPOTEOJIOTHSUIBIK HBICAHIAPABI Oipi3fACHIIpy MPOoOJIeMAachH MICIIYIH 9MICTEMENIK TICUIICPIH d3ipiiey Ma-
HBI3ABI O0JBINT TaObUTambl. KapTa mapakTapbIHBIH CEPHSCHIH KYPY JKOHE oJapibl OipbIHFal MmapTThl Oenriiepi 6ap
ArcGIS GarmapiiaMaiblk ©HIMIHJIE KYMBIC iCTETeHJIe Malaaany, COHbIMeH Karap Opra A3usHBIH O0acka aa eje-
pinze ae e3exti macene. byt makanana ArcGIS opraceiaga kaprorpadusuisik aepekrepaid "['maporeosorus" CTHIIH
KYpBUIBIMIay Ke3eHi OasHmama bl

Tyiiin ce3nep: ['AXK, undpianasipy, rugporeonorus, kaprorpadus, reonepexrep 6a3acel, kKapTa.

M. K. AGcameros’, JI. B. Illaraposa’, A. N'agypos’

'HAO «KasHUTY uwm. K. 1. Carnaea» — TOO «HCTUTYT FHAPOr€OIOrHH U F€03KONOTHHI
uMm. Y. M. Axmencapuna», Anmarer, KazaxcraH,
*GFZ Lentp uccnenosanus 3emn, Jenaprament rumponoruu, Ilotcaam, Iepmanns

OU®POBU3ALIUA PE3YJIBTATOB
T'UJIPOTEOQJIOTMYECKUX UCCJEJIOBAHUM B ArcGIS

Annotanus. C nenpio nudpoBu3anyy, yHU(GUKALUH, PAa3BUTHA M NOAJEP)KAHHS IETOCTHOCTH HPOCTPAHCT-
BEHHBIX JaHHBIX HEOOXOIMMa MOAEPHU3ANHNS CUCTEMBI TOCYIapCTBEHHOTO T€0E3MIECKOT0 00ECIIEUEeH s, CO3/IaHNe
KapT B €IMHOM CUCTEME KOOpAMHAT M IO €IMHBIM CTPYKTypaM JaHHbIX. B pamkax mpoekta NeAP05131239
pa3pabaTbIBaeTC Hay4YHO-METOJMUYECKAs OCHOBA 10 CTPYKTYPHUPOBAHHUIO THIPOTCOIOTHYECKHX KapT € MOMOIIBIO
reonH()OPMAaIMOHHBIX CUCTEM, CO3JaHa OMOIMOTEKa yCIOBHBIX 3HAKOB THIPOTe0IOrn4ecKoil TeMaTuku. PaspaboTka
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METOIUYECKHX [TOIX0/I0B K PEIICHUIO TPOOIeMbl YHUPHUKAIUH THAPOr€OJOrMISCKUX O0BEKTOB BXKHA B BUY OTCYT-
CTBHSL SIMHOM MeTouKK ohopMiIeHUs U(POBBIX ruaporeonorndeckux kapt B Pecnyonuku Kazaxcran. Co3nanue
CepHUH JIMCTOB KapT M UCIOJIb30BAHUE UX MpU pabore B mporpaMMHOM mpoaykre ArcGIS ¢ eIUHBIMU YCIOBHBIMU
0003HaUEHMSIMU TAaKXKe aKTyaldbHO U B Apyrux ctpaHax Cpenneit Azun]. B naHHOM cTaThe OCBEIIAETCS ATAIl CTPYK-
TypupoBaHus T «[ maporeonorus» kapTorpadpudeckux JaHHBIX B cpene ArcGIS.

Karouesbie cioBa: ['IC, undposuzaius, ruaporeosorus, kaprorpadus, 6a3a reolaHHbIX, KapTa
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