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THE DATABASE STRUCTURE IN GIS
(GEOGRAPHICAL INFORMATION SYSTEM) APPLIED TO THE
FORMULATION OF EXPLORATION WORKS IN HYDROGEOLOGY

Abstract. This article discusses the benefits of using the database in the formulation of exploration works in
hydrogeology. The results of the hydrogeological exploration works depend on the quality and informativeness of
existing data on arca where the work is carried out. Dissociation of a large amount of archives (stock) and published
materials complicate the consideration of all available data on the study arca. The totality of the facts and infor-
mation presented in any formalized way (in quantitative and qualitative terms) for future use is meant by the data.

Almost all the data available in the hydrogeology can be referred to spatial data type, thus forming the infor-
mation resources. Their effective use requires the organizational structures and elements that allow to operate with
them. Such tools are geographic information systems.

The database stores the results of primary data interpretation. Unlike archives databases are required the uni-
queness verification, clarity and reliability of the information.

Creation and use of a database in the formulation and implementation of exploration works, will allow reduce
the duration of performance of project work several times and reduce the costs of the collection, filing and analysis
of primary materials. Using a database in hydrogeology will improve reliability and accuracy of the studied data
which will significantly affect the quality of the work. Maintaining a unified database will define a standard of
handed materials to geological funds what will ensure the quality of checked material and further the simplicity and
speed of information introduction in a common database.

The development of the database structure is the most important task and the database structure (selection, form
and its relation tables) is one of the major decisions when creating a database.
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CTPYKTYPA BA3bl JAHHBIX B I'NC IPUMEHAEMAS
K IIOCTAHOBKE IHIOUCKOBO-PA3BE/IOUYHbBIX PABOT
B I'MAPOT'EOJIOI'N

Annotanmusa. B cTatbe pacCcMaTpHBAOTCA MPCHMYIICCTBA HCIONB30BAHHUA 0a3bl JAHHBIX HPH MOCTAHOBKS
TMONCKOBO-PA3BCIOYHBIX Pa0OT B THAPOTCONOTHH. Pe3yIbTaThl THAPOTCOIOTHUCCKHX MOUCKOBO-PA3BEA0OUHBIX padboT
3aBHCAT OT KAYCCTBA W MH(POPMATHBHOCTH MMCIOMINXCS JAHHBIX IO PalOHY, TAC 3TH padoTHl mpoBOAATCA. Pazod-
IICHHOCTDH OOJBINOTO KOJTHYCCTBA APXUBHBIX ((DOHIOBBIX) M W3AAHHBIX (OMYOIHKOBAHHBIX) MATCPHAJIOB Y CIIOKHIOT
VUCT BCEX JAHHBIX HMCIOMMXCA MO H3ydacMOMY paiioHy. [1ox TaHHBIMH HOHHMACTCSA COBOKYIHOCTH (DAKTOB H CBC-
JICHUH, MPCACTABICHHBIX B KAKOM-TFO00 (POPMATH30BAHHOM BHIAC (B KOTHYCCTBCHHOM HIIH KAYCCTBCHHOM BBIPA-
JKEHUH), IS JaAbHEHILET0 UCTIOIB30BAHML.
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[Nourw BCe AAHHBIC MMCIOIIHMECS B THAPOTCOJOTHH MOYKHO OTHECTH K THITY IPOCTPAHCTBEHHBIX JAHHBIX, 00pa-
3YIOMHX TaKuM 00pa3oM HH(OpMAIMOHHBIE pecypchl. UX 3(h()CKTHBHOC HCIOJB30BAHHC MPCAIOJIATacT HATHIHC
OPTaHU3ANUOHHBIX CTPYKTYP H 3JEMECHTOB, MO3BOJLIIOIINX ONICPHPOBATH HMH. Takue HHCTPYMEHTHI — reorpaduec-
KHe HH()OPMAILIMOHHBIC CHCTEMBIL.

B 0azax JaHHBIX XpaAHATCS PE3yIbTAThl HHTCPIPETALMH HMEpBUYHON HMH(pOpManuu. B oTiamdme oT apXWBOB K
6a3aM JAHHBIX MPEABABILTIOTCS TPCOOBAHMS IPOBEPKH OJHOZHAYHOCTH, OMPEACICHHOCTH W JOCTOBCPHOCTH HH-
(opmarim.

Co3manme W WCHOTB30BAHWE OAa3bl JAHHBIX IPH IIOCTAHOBKE M BBIMOJIHCHHH MOHUCKOBO-PA3BEAOYHBIX padoT,
TO3BOJINT B HECKOJIKO PAa3 COKPATUT BPEMs BBIIOJHCHHUS IMPOCKTHBIX PabOT, B Pa3bl CHU3UT 3aTPaThl HA BBINOJ-
HEHHE cOOpa, CHCTEMATH3ANMIO M AHAIN3 ICPBHYHBIX MaTepruanos. Mcronp3osaHue 0a3bl JAHHBIX B THAPOTCOIOTHA
TO3BOJINT ITOBBICUTH TOCTOBEPHOCTh M KOPPEKTHOCTH H3YYAEMBIX JAHHBIX, UTO CYIICCTBEHHO CKAXKETCS HA KAUCCTBE
BBITIOJTHEHIS PaboT. Benenne eauaoM 0a3bl JAHHBIX OIPEICIUT CTAHAAPTHOCTD CAABACMBIX B T€OJIOTHUCCKUC (POHBI
MaTepHanbl, YTO B CBOK OvUepeab OOCCICYHMT KAYeCTBO CAABAGMOTO MAaTepHana, a B JalNbHEHINEM IPOCTOTY H
OBICTPOTY BBCACHHUA HH()OPMALMH B 0OIIYIO 0a3y JAHHBIX.

PazpaboTka cTpyKTypbI 0236l JAHHBIX — BAKHCHIIAS 337a4a, CTPYKTYpa 0a3bl AaHHBIX (HA0Op, GopMa U CBSI3H
ec TadMmIT) — 3TO OJJHO M3 OCHOBHBIX PEHICHHH IPH CO3AAHUH 0a3bl JAHHBIX.

Kmrouernie ciioBa: reorpauucckue WH(POPMAHOHHBIC CHCTCMBI, TOHUCKOBO-PA3BEAOYHBIC PaboTHI, Oa3bl
JAHHBIX, TI0I3EMHBIC BOJBI.

I'uaporeonoruyeckue paboTh MO MOUCKAM M PA3BEAKES MECTOPOXKACHUH (YYaCTKOB) MOA3CMHBIX BOJ
CIEAYET pacCMaTpUBaTh KaK CIIOKHBIM HAYYHO-TEXHHYECKHUM MPOLECC, MO3BOJIIOIUNA C IMOMOIIBIO
METOJUYCCKUX M TCXHUYCCKUX MPUEMOB BBISIBUTh MECTOPOKACHUEC HIH VYACTOK, U3YYUTh YCJIOBHS (Hop-
MHPOBAHHUS MOA3CMHBIX BOJ, OLICHUTh HMX OSKCILIYATALIMOHHBIC 3amachl U ODOCHOBATH MPOMBIIIJICHHOS
ocBocHue [1].

PesynbraTel rHAPOTCOIOrHUSCKUX MOUCKOBO-PA3BEAOUYHBIX PA0OT 3aBUCAT OT Ka4decTBa W HHOOP-
MAaTHBHOCTH HUMCIOIIMXCS AAHHBIX 1O padoHy, A 3TH palbOThl MPOBOASTCS. Pa300ieHHOCTE OOIBIIOTO
KOJIMYCCTBA aPXUBHEIX ((POHAOBHIX) M M3MAHHBIX (OMYOIMKOBAHHBIX) MATCPHATIOB YCIOXKHIIOT VICT BCCX
JAHHBIX UMEIOIIUXCS IO H3y4acMOMY PaloHY.

IMox maHHBIMH MOHUMACTCHS COBOKYIHOCTh (DaKTOB U CBEACHHUI, MPCIACTABICHHBIX B KAKOM-TTIO00
dopmanmn30BaHHOM BHJAC (B KOJMYCCTBCHHOM WM KAYCCTBCHHOM BBIPAKCHHUH), AJIS AATBHCHINETO HC-
MOJIb30BaHuA [2].

Hcxoanpic nanHbIC 001a1aK0T CIIOCOOHOCTHIO COXPAHSTh CBOI) 3HAYHUMOCTD, & HCKOTOPBIC UX BHIBI C
TCUCHHEM BPEMEHH MpHOOpeTaroT gake Oomnee BRICOKYIO HEeHHOCTH [3]. TloaTomMy HeoOxoamMocTe pe-
LICHHS 33Ja4YH HAKOIUICHUS W ONTUMAJIBHOTO HCIOIb30BaHus WH(pOpMALMK ObUTa O4CBHIHA 33700 0
Havajga neproaa MIMPOKOro MpoBeACHMs reosoropasseaounsix pador. B 1937 r. B CCCP Obuto mpunsTO
pemeHue 00 obpazosanuu Beecoroznoro reomoruueckoro donga (BI'®), Ha koTopsiii Boznaraauce cOop,
CHUCTEMATH3ALMS, LCHTPATH30BAHHOC XPAHCHHEC M MOATOTOBKA AUl HCIOIB30BAHUS PE3YIBTATOB BCEX
BBITIOJIHCHHBIX Pal0T, a TaKXKe JAHHBIX O MPOMBIIIJICHHOM HCIOJb30BAHHH MHUHEPATHO-CHIPhEBBIX
pecypeoB [4]. Tlocne mpunstus Kazaxcranom HezaBucumocTr, B PecnyOnuku KazaxcraH mpogo/nkuia
(dyHKIIHOHUPOBATh reoorunucckuil houa. B Hacrosinee BpeMs B HameH ctpane padoTaet ciiyxba reono-
rudeckux (POHIOB, KOTOpas ABIAETCS CTPYKTYPHBIM moxpazaencHueM PIY Pecnybmukanckoro neHTpa
reonormueckoii nadopmaiuu (PI'LIN) «Kasreoundopmy». Cryxba HA MOCTOSHHOM OCHOBE OCYINCCTBIIICT
cO0p, XpaHCHHUE, MPSAOCTABICHUS B MOJB30BAHUE T'CONIOTHICCKON MH(POPMAIIHH, BEACT rOCY IaAPCTBCHHY IO
PETHCTpAIH0 PaboT M0 H3VUCHHIO HEAP, T'OCYIAPCTBCHHBIM VUCT TEONOIHUCCKOH, reO(PH3MUIcCKON Hu
THAPOTCOIOTHYCCKON U3YUICHHOCTH HEAP, PETHCTPHPYET MooOBeKTHhIC miaHbl Komurera reomoruu u
Heapononb3oBanus. OCHOBHBIM HampaBjicHueM aeaTenbHOCTH Ciy:KObl SBIsIeTCsS COOp U XPaHCHUC
rCOJOTHUCCKON MH(OPMALIHH, CXEMA MPOBSACHMS KOTOPOU NMpeACTaBACHA HA pucyHke 1 [5].

Ilo mepe nHakorieHus wH(POPMALIMKU W BOBJCUCHHS BCC OOJBIINX OOBEMOB MCXOJHBIX JAHHBIX B
MPOLIECC OOOCHOBAHUS WMHKCHCPHBIX W VIPABICHUCCKUX PCLICHHH, BO3POCIU TPSOOBAHHUS K BO3MOXK-
HOCTSIM HMX XpaHeHus U oOpabotku. [Ipu 3TOM BO MHOTHX Clydasx Haau4ue OOJBIIOrO 00beMa Pa3HO-
0o0OpasHBIX MO XAPAKTePy U KAYCCTBY (PAKTHUCCKUX MATCPUAIOB, HAKOILICHHBIX 34 JTUTC/IBHBIN HCPUO]
MPOBEACHHS T'COIOTOPA3BEIOUHBIX PAOOT M IKCILIYATALMH MOA3EMHBIX BOJ, MPUBOAUT K HEOOXOIUMOCTH
MX B3aMMOYBSI3AHHOTO QHA/N3a M COTJIACOBAHHUS B PAMKAX CIMHOW KOHLCMITYAAbHOH MOJCITH H COOT-
BETCTBCHHO, KOMILICKCHOTO TOX0/a K MHTCPIPETALIMH MOy ICHHBIX TAHHBIX,
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Prcynok 1 — Cxema c6opa v XpaHeHVs TeONOTHIecKoit MHpopMarmm

Figure 1 — Diagram of the collection and storage of geologic information

VYxazannsie (PakTOpH CTATH NPUYUHON NMPOHHUKHOBCHUS U BCE OOJNBIIETO PAacIpOCTPAHCHHUS B MPaK-
THKE T€OIOrOPa3BEeI0UHBIX PaboT KOMIBIOTEPHBIX TEXHOIOTHI, MPEAOCTABIISIOIINX HOBBIC BO3MOKHOCTH
paboThI ¢ JaHHBIMU [4].

[TouTtn BCe AaHHBIC UMEIOIUECS B THAPOTCOIOTUH MOKHO OTHECTH K THIY MPOCTPAHCTBCHHBIX JAH-
HBIX, OOpasyiomux TakuMm oOpasoM wuHGpOpMamuoHHbe pecypebl. Mx addexrtuBHoe wncmonp3oBaHue
MPEANOIAracT HaIHYHE OPraHU3aAlHOHHBIX CTPYKTYP H 3JICMCHTOB, MO3BOLIIOIINX ONCPUPOBATH HMH.
Taxuie uHCTPYMEHTH — reorpaduueckue napopmannonssie cucteMsl (IUC) [2].

B I'MC nonp3oBaTens paccMaTpUBAcT PEATbHBIN MUP 4Yepe3 MPU3MY TEMATHUCCKOW Oasbl JAHHBIX.
WNamenenns u BoIOOpKH, coaepxampecs B 6a3e TaHHBIX, JODKHBI KAK MOXKHO MOTHEE W TOUYHEE COOTBECT-
CTBOBaTh HPEAMETY HCCICAOBAHMS U €I0 OCHOBHBIM XapakTepucTHKaM. [IpeacraBneHue AaHHBIX JOLKHO
VUUTBIBATH THIBI KX BO3MOXKHBIX Npeodpa3oBaHuii [2].

B 6Gazax maHHBIX XpaHATCS Pe3yNbTAThl WHTCPIPETALMU HNEpBUUHONW nHpopMmaumu. B oTmuuume ot
apxuBOB K 0a3aM JaHHBIX HPEIBIBILIIOTCS TPCOOBAHHS MPOBEPKU OJHOZHAYHOCTH, OMPCIACICHHOCTH H
JOCTOBEpHOCTH nHpopMauuy [6].

Paspabotka cTpykTyphl Oa3el JAHHEIX - BXKHEHIIA 3a1a4a, CTPYKTypa 6a3bl JaHHBIX (HaOop, Gopma
U CBSI3U €€ TAOJUIT) — 3TO OJHO U3 OCHOBHBIX PCIICHUH MTPH cOo3AaHnu 0a3bl JaHHBIX [7].

IMo mMHeHHIO aBTOPOB HAMOOIEE MOAXOAMINAS CTPYKTypa 0a3sl JAHHBIX A1 cOOpa, XpaHeHus, odpa-
OOTKH W JATbHCHINEIO HCHOIb30BAHMS TCOIOTO-THAPOICONIOTHUCCKOW HHPOPMAIMH PACCMOTPCHA B
pabote Anckcanapa Jleonnnosuua fzeuna [4]. B paGote paccmotpen coctaB Omoka maHpopmaimu o0
obOnekTax Gasel gannbix, peanusoBansbiii B [IAK GeoCODE (pucyHnok 2). B Groke undopmaimu Bbiac-
JICHBI ABCOCHOBHBIC I'PYIITH HH(POPMAIIMOHHBIX OOBEKTOB!

1) TexHHMUECKHE 0OBEKTHI (COOPYKCHHUS), PSIHAZHAUCHHBIC /151 UCIIOIb30BAHUS HEP W/WIH HAOIO-
JeHHH 3a ux coctossHueM. K oObekram 3Toi rpymel oTHOCATCS MyHKTH HabmoaeHus (ITH) ucoopyxenus
st otoopa/zakauku Boabl (CO). Jist ux XapakTePUCTHKH HUCTIONBb3YHOTCS MACMOPTHBIC (KAK MOCTOSIHHBIC,
TaK u nepeMeHHbie) nanHbie. C 3THMHU O0BEKTaAMHU CBSI3aHbI JAHHBIC HAOMIOACHHUH 3 PEIKUMOM, OTPAXKAIO-
IIHE COCTOSHUCTIPUPOIHON, B TOM YHCIE TCONOTHUYSCKON CPEABI U HCTIONb30BAHMS TTO3EMHBIX BOJ.

2) OpUpPOIHBIE MPOCTPAHCTBCHHO-OTPAHUYCHHBIC OOBCKTHI, SBIAIOLIHCCS YacTAMH HEAp (BOJOHOC-
HBIX CUCTEM), B MPEAECIAX KOTOPBIX OCYLICCTBISICTCS (INTAHUPYETCS) HEAPOTOIb30BAHHUE.

K oOwexram BToporo tumna otHocsres mectoposkacuus (MIIB), yuactku mectoposxkacuuii (YMIIB) u
MPEIOCTABICHHBIC B MOIb30BaHue yyactku Heap (YH).
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