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LIBRARY OF LEGENDS
OF HYDROGEOLOGICAL MAPS
IN ArcGIS

Abstract. Regulation of the Government of KazakhstanNo.827 dated December 12, 2017 approved the State
program “Digital Kazakhstan”, within the frameworks of which, in order to harmonize, develop and keep spatial data
current, it is planned to upgrade the public geodetic support system, setting the unified coordinate system, making of
open use maps in uniform formats and with uniform data structures.

To standardize the approach to the making, storing and analyzing large bodies of cartographic data related to
hydrogeology with the use of geoinformation systems, consolidated were the requirements to electronic copies of
hydrogeological maps; developed were the library of hydrogeological conventional symbols, the structure of geoda-
tabase in ArcGIS environment. This article emphasizes the stage of ArcGIS “Hydrogeology™ style of conventional
symbols creation for the visualization of hydrogeological items and phenomena on electronic maps.

A hydrogeological map is a cartographic model representing structure, regularities of underground water for-
mation and distribution. Topicality and timeliness of the development of methodological approaches to the solving of
the issue of harmonizing digital hydrogeological maps is conditioned by the prospectivity of geoinformational tech-
nologies development and absence of a unified and universal approach in the republic to the making of GIS
hydrogeological studies.
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Introduction. To represent objects and phenomena of the real world in GIS, information data is
transformed into digital form and is saved in databases.

Methods. UW conditions, main types of rock and water bodies, UW hydraulic types, interaction with
surface water, geochemical types of UW conditions, and also exogenic processes caused by UW activity
shall be considered as the major sections of information for mapping. Thus, data marked on hydrogeo-
logical mapswith account to the rules of their graphical design given in specialized literature and GOSTs
effective for RK and near abroad, can be conventionally combine into sets of classes. Each class in
ArcGIS has subtypes that are subdivided into domains in their turn|1].

For hydrogeological GIS, the most unbiased is the making of thematic maps by individual parame-
ters, interpolation within limits of even a single aquiferous horizon may result in distortion of the natural
situation. Dot-based approach increases the objectiveness of information provision as data on water
composition, geological section, horizon filtration parameters, level conditions etc. is initially received in
awell, i.e. at the dot.

The structure of GDB or tables of attributes in GIS plays also the role of legend for thematic hydro-
geological maps.

File of conventional symbol styles “Hydrogeologystyle” was created in ArcGIS ver. 10.4.1.1t inclu-
des more than eight hundred linear, dotty and traverse conventional symbols.
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The style library includes conventional symbols ordered by Instruction 2006, and also “outdated”,
occurring on paper hydrogeological maps of USSR period.

When creating the file of “Hydrogeology™ styles, ESRI standard names markers were used for dotty
notation conventions and some types of shading. Other conventional symbols were created by combining
individual markers.

All elements of ArcGIS styles file were assigned unique numerical codes.Conventional symbols with
unique eight-digit numerical codes were developed in AABFBBIT format, where first two characters “4A4™
contain information about subject belonging of a legend element, the following two “Bb” — about object
category, the next two “BB” — about subcategory, and the last two “I'T”-identify the uniqueness of the
clement within the subcategory. Such structure of the classifier allows extending the library or edit
elements without violating the common data sequence.

Conclusion. 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
systemsy 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.
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ArcGIS-ne KYPBUITAH 'HJIPOT'EOJIOTUAJBIK KAPTAJIAPABIH
JETEHJAJIAP /KHHATBI

Annoramma. Kazakcran PecnyOmmracer Yximerinig 2017 sxeuirsr 12 sxenroxcanHmarbl NeS827 KayIBICHIMCH
ockitinrer «Uupmeik Kazakcram» mMemuekeTTik OarmapiaMachl mieHOCpiHAE MEMIICKETTIK TCOAC3HAIBIK KOIaay
JKYHECIH >KaHFBIPTY, KOOPIMHATTAPABIH OIpbIHFAH >KYWECiH Kypy, Kasipri >KarJaldarbl KCHICTIKTIK JEpeKTepIi
OipiKTipY, ZAMBITY MKOHE KOJIJAY YIIIH >Kaimbl opMaTTap MEH JCPEKTEP KYPhUIGIMIAPHI OOWBIHIIA ANITBIK A IaNaHy
KapTranapblH KYpy >KOCHAPJIAHBIIT OTHIP.

leoakmapaTThIK >KyHenepai maiganaHa OTBIPHIN, THAPOTCONOTHS OOWBIHINA KapTOTPa(UsUIBIK ACPEKTEPIiH
YJIKEH KOJNEMIH KYpy, CAKTay >KOHE Tajgay SJiCTepiH CTAaHAAPTTAY YIIH THAPOTCONIOTHSIIBIK KapTalapAblH 3IICK-
TPOH/IBI HYCKACHIHA KOMBIIATHIH TANANTAP KXUHAKTAIFAH; THAPOTCONOTHSIIBIK TAKBIPHINTAPABIH Oip cTiibacri (aiirra
OipikTipinreHmapTTHI Oenrinep xuHarb!l Kypburabl, ArcGIS-ae reomepexrep 6a3achIHBIH KYPHUIBIMBI XKacamabl. by
MaKanasa 3MEKTPOHIBIK KapTaaapaa THAPOTCOJIOTHAIBIK OOBEKTLIEp MEH KYOBUIBICTAPABI KOPHEKUICHAIPY YIIiH
ArcGIS «'maporeonorus» CTHIHIHIMAPTTHI OCNTiNCPiH Kypy Ke3CHIHE 0aca Ha3ap ay IapbUIIbL

I'uaporeoTOTHAIBIK KapTa — HKEPACThl CyJIAPBIHBIH KYPBUILY, KAIBIITACY XKOHETAPATy 3aHABUIBIKTAPBIH Kepce-
TETiH KapTOrpaQusIbIK MOJACHb 00BN TaOBLIAABL [{H(PABIK THAPOTCONOTHSIIBIK KapTanapasl OIpIKTIPY MOCENIECiH
MICIOYAIH OMICTCMCTIK TOCUIICPIHIH ©3CKTLIT KOHE MEP3iMILNiri, pecmyOnnKaaa TeoaKnapaTThlK TCXHOIOTHATIAP-
JBI JAMBITY TICPCIICKTHBAIAPHI YKOHE THAPOTCOIOTIBIK 3eprreyiepain I'AXK-in Kypyra OipbIHFail »koHE aMOeOan
TocimeMenepini 0onMay ceOeOIHEH Ty BIHIAM OTHIP.

Tyiiin cezaep: ['AXK, ruaporeororns, reoaepektep 0a3achl, kKaprorpadus, IereHaa.
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BUBJNOTEKA JIETEHJ THAPOTEQJOI'HYECKHX KAPT B ArcGIS

Annoramusi. TTocranosnennem [IpaBuremscTBa Kazaxcrana No 827 ot 12 mexabps 2017 romayTBepKIcHa
Tocymapcreennas nporpamma «L{udposoit Kazaxcran», B paMkax KOTOPOH M1 YHADUKAIINN, PA3BHTHA H HOAICD-
JKaHUSI TPOCTPAHCTBEHHBIX JAHHBIX B AKTYAJIbHOM COCTOSHHM IUIAHHPYETCS MOJCPHM3ALMS CHCTEMBI TOCYAAp-
CTBEHHOTO TCOAC3HUYCCKOTO OOCCIICUCHHUS, YCTAHOBICHHS CAMHOW CHCTEMBI KOOPIMHAT, CO3JAHHUE KAPT OTKPHITOTO
TIOJIH30BAHMS TI0 €MHBIM (POopMATaM U CTPYKTYPaM JAHHBIX.

Jns cTaHmapTH3anMM IMOAX0Aa K CO3JAHMIO, XPAHCHHIO M AHAMU3Y OONbIHX 00BEMOB KapTorpaduieckux
JAHHBIX 0 THIPOTCOTIOTHH C HUCIIOJIB30BAHAUEM TeOMH(POPMATUOHHBIX CHCTEM 00OOIICHBI TPEOOBAHUS K 3ICKTPOH-
HOH BEPCHH THIPOTCOJOTHHUCCKHX KapT, pa3paboTaHbl OMOIHOTEKA YCIOBHBIX 3HAKOB THAPOTCOJIOTHUCCKOH TEMa-
THKH, CTPYKTYpa 0a3sl reomaHHbIX B cpene ArcGIS. B maHHOH cTaThe akIEHT CIEAH HA 3TAl CO3JAHUS YCIOBHBIX
3HaKOB cTii ArcGIS « 'maporeonorusyy Amd BU3yalW3alMH THMAPOTCONOTHISCKAX OOBEKTOB U SIBICHHI HA 3JCK-
TPOHHBIX KApTax.

Iuaporeoormieckas Kapra SBILICTCS KApTOTPaPUIeCKON MOMIEIBIO, OTPASKAFOIICH CTPOCHHE, 3aKOHOMEPHOCTH
(hOpMHPOBAHUS W PACHPOCTPAHCHHUS TMOA3EMHBIX BOJ. AKTYaIbHOCTh M CBOCBPEMCHHOCTH Pa3pabOTKH METOIM-
YECKHX MOJXOJ0B K PEIICHHUIO MPOOIeMbl YHH(UKANUU DHU(POBBIX THAPOTCONOTHYCCKUX KAPT 0OYCIABIMBACTCS
TIEPCIICKTUBHOCTHIO PA3BUTHUS TCOMH()OPMAITHOHHBIX TEXHOJIOTHH M OTCYTCTBHEM €IMHOTO W YHHBEPCAILHOTO MOA-
xo71a B pecmyOmke k co3manuro [ MC ruaporeoToTHIeCKHX HCCICAOBAHIH.

Kmrouernie caosa: [YC, ruaporeomorns,06a3a re0JaHHBIX, KapTorpadus, ICTCHIA.

Information about authors:

Absametov M. K. — Ahmedsafin Institute of Hydrogeology and Environmental Geoscience,Director of the
Institute, doctor of Geological and Mineralogical Sciences, Almaty, Kazakhstan; igg gis-dzz@mail.ru; 0000-0003-
2520-6294

Shagarova L. V. — Ahmedsafin Institute of Hydrogeology and Environmental Geoscience, head of the
Laboratory of GIS and Remote Sensing, candidate of Technical Sciences, Almaty, Kazakhstan;, igg gis-
dzz(@mail.ru; doi 0000-0001-5597-9189

Matushkina O. A. — Kyrgyz Scientific Research Institute of Irrigation, Head of GIS and BD Laboratory,
Bishkek, Kyrgyzstan; matushkinaolga60@gmail.com; doi 0000-0002-2050-3081




