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Data bases, digital maps, geoportals, glaciological informational resources.

MpenctaBneHa copanHaa B MHcTuTyTe reorpaduu PAH TemaTnueckas uHGPaCcTpyKTypa NPOCTPaHCTBEHHBIX AAHHbIX B YacTh IALMONOTAYECKUX pecyp-
C0B. B & ocHOBY nernu reonopTanbHble peLieHna U MHTErpaLnoHHble TexHonoruu. MpeAmeT UHTErpaumn — MHOOPMALMOHHbIE Pecypcbl NO FAALMONOTUM,
XPaHALLMECA B pacnpeenéHHbIX cucTemax B BuAe 6a3 AaHHbIX U MeTaaHHbIX, CTPYKTYPUPOBAHHLIX 1 06BEKTHBIX (aiinoB AaHHDIX, @ TAKXKeE IMEKTPOHHbIX
aTnacoB. PaccmoTpeHbl NpUMepbl peanu3auum npeanoxeHHbIX NogxoaoB: noptan «feorpaduax, nopran «MINI-UTPAH», anekTpoHHbIN atnac «CHer u MR Ha

3emne», pernoHanbHble 0a3bl JaHHbIX Ha TeppuTopunio KaBkasa u AHTapKTVIZIbI.

Thematic infrastructure of spatial data on the glaciological resources that has been developed in the Institute of Geography of the Russian Academy of
Sciences (IGRAS) is presented in the paper. The infrastructure is based on the geoportal solutions and integration technologies. It includes informational
resources of glaciology accumulated in distributed systems in the forms of data and metadata bases, structured and objective data files as well as the digital
atlases. Examples of how to realize the approaches proposed in the paper such as the portal «Geography», the portal «IPY-IGRAS», the digital atlas «Snow and
Ice on the Earth», and regional data bases for the Caucasus and the Antarctic Continent areas are considered.

BBenenue

B Hacrogmiee BpeMsT BO BCEM MHpPe aKTUBHO Be-
IyTcsl pabOTHl MO CO3MAHMIO HOBBIX MEXaHU3MOB
yrpaBieHUs THPOPMaITMOHHBIMU pecypcaMy Ha 6ase
UHOPACTPYKTYP MPOCTPAHCTBEHHBIX TaHHbBIX, BKJIO-
yas reonopTanbl 1 Bed-cepBUCH, o0ecrieYnBaIonIne
WHTETpalnio NHOOPMAIIMOHHBIX PECYPCOB, B TOM
YuCJIe 0 IIpeaMeTHBIM objacTaM [8]. HakoruieHHbIE
00BbEMBI MPOCTPAHCTBEHHBIX TAHHBIX U UX TMHAMMKA
CTaBAT 3a7avyy CO3IaHMS Y3JIOB MHTETpaIiny WHPOP-
MallMOHHBIX pecypcoB. Llesb nHTerpaluu npocTpaH-
CTBEHHBIX TaHHBIX TPEXIe BCETO IMpeIycMaTpuBacT
(bopMupoBaHue eqIMHOTO MHGOPMALIMOHHOTO TMPO-
CTpaHCTBA MO TIPEAMETHBIM 00JIACTSIM M TePPUTOPH-
aJlbHOMY oxBarty [11].

B Uncturyre reorpaduu PAH co3nmaércs cucrema
yIpaBJieHUs pacnipefeéHHBIMU pecypcaMu Ha 6ase
reornopraina «I'eorpadus» B paMKax akageMudecKoi
MHOOPMAIIMOHHOM CeTH, MO3BOJISIONIAsT pellaTh Mpo-
OsieMbl MHTETpalluu JaHHBIX KaK Ha HallUOHAJIbHOM,
Tak ¥ Ha MEXIYHApOIHOM YpOBHSX. BaxkHas coctaB-
Has 9acTh TopTaja — MHGOPMAIIMOHHBIE PeCypCHl TT0
[JISIIMOJIOTUU, KOTOPbIe AMHAMUYHO pa3BUBAIOTCS U
TPeOYIOT HOBBIX PEIICHW IJIST MX pacIIMpeHus U 10~
BbIIIIEHUS 2 (HEKTUBHOCTY UCTIOJIb30BaHUs. B cTaThe

paccMaTpuBarOTCSI BO3MOXHOCTU MTPUMEHEHUS TEXHO-
JIOTUI MHTETpallui K NH(POPMALIMOHHBIM pecypcam Io
[JISILAOJIOTU M, XPAHSILIMMCS B pactipee/I€HHbIX Ch-
cremax MHctutyTa reorpacdun PAH B Buge 6a3 gaH-
HBIX U METaJaHHBIX, CTPYKTYPUPOBAHHBIX (1O OIpe-
neneHHoMy dopMarty) (paityioB JTaHHBIX, 0OBEKTHBIX
(¢aiiyIoB JaHHBIX (IIPOCTOM TEKCT, TOKYMEHTHI, NU300pa-
KEHUS U JIp.), DJIEKTPOHHBIX aTJIaCOB.

I'eonopran «I'eorpadmsa» Mucruryra reorpacdmu PAH

OIuH U3 3JIeMEHTOB aKaJleMUYeCKOol uUHbpa-
CTPYKTYPbI MPOCTPAHCTBEHHBIX AJaHHbIX B IHCTUTYTE
reorpaduu PAH — opran «I'eorpadus» (http://www.
webgeo.ru). Ero Hauanu co3gaBaTh B paMKax Ipo-
rpammbl [Ipesunuyma PAH «DnexTtponHas 3emis:
Hay4yHble MHDOpMaLlMOHHbIE PECYpPChl M MH(MOpMaLU-
OHHO-KOMMYHUKAILIMOHHbIE TEXHOJIOTUN, UH(POpMa-
LIMOHHOE 00CIy>XMBaHWE, B3aUMOJEUCTBUE C HALU-
OHaJbHBIMU U MEXIYHApOOHBIMU cucTeMaMu» [14].
DyHKIIMOHANbHASI CTPYKTYpa MopTaja OpUeHTUPO-
BaHa Ha peaJiM3allii0 HOBOTO TEXHOJOIMYECKOro pe-
IIEHUSI B HayKax o 3emJjie — pacIpeacaeéHHON mud-
poBoii reobubauoreku (geolibrary) Ha Beo-, TUC- u
I'pun-TexHoJIOTUSIX — M Ha obecrieyeHre nHdopMma-
LIMOHHOM MOAAEPKKU MOJb30BaTe/Isl B COCTaBe TPEX
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B3aMMOCBSI3aHHBIX OJJOKOB PECYypPCOB: TeMaTUUYECKUX
pecypcoB reorpadun; 371eKTpoHHBIX pecypcoB (ITHUC,
0a3bl TaHHBIX, 3JEKTPOHHbIE KapThl U aTJachl); UH-
(bopMalIMOHHBIX pecypcoB (METaoONMCaHUsI U aKTUB-
HbIE TUMEPCCHUIKU Ha IMOJTHOTEKCTOBBIC MyOIMKAIIUN
cTaTeif, CipaBOYHUKOB, ClOBapeii, a Takke Ha MH-
dopmaLyio o reorpapuUeCcKNX OpraHU3alUSIX U T€o-
rpacdudeckux Ha3BaHusx). JJist peleHust 3Tolt 3agayun
B TTOopTajie obecIieueHbl 1Ba OCHOBHBIX TPeOOBaHUS:
«IPY>XKE€CTBEHHOCTb» IT0JIb30BaTEILCKOTr0 MHTEepdeiica
1 BO3MOXXHOCTb pabOThI JJIsI TTOJIb30BaTeNsI 0e3 mpu-
BJIEUEHUST JOPOTOCTOSIIIUX MPOTrPAMMHBIX CPEICTB.
ITpu coznannu reorpacuyecKoro nopTajia UCIoib-
30BaHa CepUs COBPEMEHHBIX MIPOTPAMMHBIX CPEICTB,
oTtHocsamuxcsa K Be6-, TMC- u npyrum TeXHOJIOIH-
sIM U cpelaM nporpamMmupoBaHus. Ilopran Bbimos-
HeH Ha s3bike PHP (Personal Home Page Tools) —
CKPUINTOBOM S$I3bIKE MPOrpaMMHUPOBaHUSI OOILETO
Ha3HAYeHUS, aKTUBHO MPUMEHSIEMOM JIJIST pa3pabOTKH
BeO-TIPWIOKEHMI. DTOT S3BIK MCIIOJIH30BAJICS BO B3aM-
MOJIEHCTBUM C CUCTEMOM yIpaBjieHUs 0a3aMU JaHHBIX
MySQL. ITpu coznanuu nmopraja MpUMEHSIIUCh TaKXKe
Flash-TexHosornu, aJeMeHTbl KOTOPBIX UCTIOJIb3YIOTCS
B Ka4eCTBE Pa3IMYHBLIX COCTABIISIIOIINX YACTEil: MEHIO
rnopraja, 0aHHEpPOB, OMOIMOTEKH KapT, aHUMAaLIUIA.

Casmuonornyeckue MHGOPMAaIMOHHBIE PECYPCHI

3aMeTHOe MECTO cpelu MH(MOPMALIMOHHBIX pe-
cypcoB noptajia «['eorpadusi» 3aHUMaIOT pecypcChHl,
OoTHOcsIMecd K pasfeny «[nsmuonorusi». beicTphIii
repexo/ Ha co3gaHue 1UGPOBBIX MACCUBOB JaHHBIX
U aKTUBHOE MCIOJb30BaHUE T€OMH(GOPMaIIMOHHBIX
TEXHOJIOTU# B TJASIIMOJOTUYECKUX MCCEeN0BAHUSX
00yCJIOBJICHBI TIpUMEeHEeHNEM KapTorpadpuIecKoro
MeToJa M CMCTEMHOTO MOIX0a B INISILIMOJIOTUM, KO-
TOpble aKTUBHO pa3BUBaJKMCh B MHCTUTYTE reorpa-
dum PAH B «10KOMITBIOTEpHYIO» 310Xy [6]. OCHOB-
HBI€ pe3yabTaThl TAKUX UccaeqoBaHuit — «Karamor
nemHukoB CCCP» [3] u «ATiac CHeXXHO-JIEIOBBIX pe-
cypcoB mupa» [1]. LlndpoBsie Bepcun 3TUX U3TaHUA
COCTaBJISIOT AP0 CUCTEMBI IJISIIMOIOTUYECKUX MH-
(opMallMOHHBIX MPOAYKTOB, CO3AaHHBIX B MHCTUTY-
Te reorpacduu PAH [15].

HocTym K TeMaTU4ecKoil cTtpaHuie «Iaammo-
JIOTUST» OCYIIECTBJISIETCS] C TJIABHOW CTpaHUIIbI MOP-
tana «I'eorpaduss» — Mpu 3TOM JJISI MTOJIb30BaTENIs
OCTaIOTCSl aKTUBHBIMU BCE OCHOBHBIE OMIMU IJIaB-
HOM cTpaHuubl opTana (http://www.webgeo.ru/).
Ha crtpanwniie pa3MemaioTcsl CChUIKM Ha OCHOBHBIE
WHGOPMAITMOHHBIE PeCypChl — 3JIEKTPOHHBIN aTiiac
«CHer u Jien Ha 3eMJie», KaTaJIOTHU JICAHUKOB, OMOJIM-
OTEKY IO MISIUOJIOTUU, PETMOHAIbHBIE 6a3bl JAHHBIX.

TemaTuueckuii pyopuKaTop COOTBETCTBYET OCHOB-
HBIM HamnpaBJIeHUSIM HUCCIeIOBAHUS B TJISLIMOJIOTUN:
¢usuKa u XuMus Jbaa, aTMOCHEPHBIN €I, CHEeX-
HBIIA TIOKPOB, CHEXXHbIC JJABUHBI U IJISIIUATBHBIC CEJIU,
MOPCKOI JIEA, peuyHbIe U 03E€PHBbIC JIbAbl, HAJICAU U
MOI3€MHBbIE JIbAbI, ICAHUKA 1 JIEAHNKOBBIE TIOKPOBEI,
naneorasguuoorus. Pazgen «Ccbuikn» co3maH, YTOObI
paclIMpUTh TISIIUOJOTHYEeCKOe UH(GOPMALIMOHHOE
MIPOCTPAHCTBO M JaTh BO3MOXHOCTb IOJIb30BaTEII0
MOJIy4yaTb UHGOPMALIUIO U TaHHBIE, CBS3aHHBIE C [JIsI-
LIMOJIOTHEN, ¢ IPYTUX HOCTYITHBIX MH(POPMAIIMOHHBIX
pecypcos (http://www.webgeo.ru/index.php?r=>54).

Ha6ops1 mpocTpaHCTBEHHBIX
IJISIIAOJIOTHYECKUX JTAHHBIX

B cucrteme opraHuzanuy misILMOJIOTMYECKUX JaH-
Hbix B UHCcTUTyTEe reorpacduu PAH ocoOblii mHTEpeC
BBI3BIBAIOT HA0OPHI MTPOCTPAHCTBEHHBIX NAHHBIX (T€0-
MHOOPMALIMOHHBIX CJI0EB), COOpAHHBIX B BUAE OT-
TeTbHBIX TIPOEKTOB M 6a3 reogaHHBIX. JlocTyl K HUM
BO3MOXEH Ha TPEX OCHOBHBIX YPOBHSIX: Ha YPOBHE Me-
TAOMMUCAHUIN U KOMUI 3KpaHa FOTOBBIX IMPOEKTOB B
ARC/Veiw; Ha ypoBHe camux npoekToB ARC/Veiw;
KpOMe€ TOTr0, MOXHO cKayaTb WH(PpOPMAIIUIO O KaX-
JIOM cJioe, coxpaHEHHYI0 B Buae shp.-¢aiiios B ARC-
dopmare B aecaTUYHBIX rpafaycax. [TocieaHuii ypoBeHb
TIpencTaBIeHNST MH(POPMAIIUK TTO3BOJISIET TIOJTb30BaTe-
JII0 TIPOEKTUPOBATh NaHHBIE B JIIOOYIO TIPOEKIINIO, CO-
O0upaTh COOCTBEHHbIE MTPOEKTHI, TpaHCGHOPMUPOBAThH
nanHble B npyrue 'MC-dopmatel, aHaIM3UpoBaTh UH-
(opMalro COBMECTHO ¢ COOCTBEHHBIMU WIIM APYTIMHU
JMAHHBIMU, UMEIOIIMM Te0TrpachuIecKylo IPUBSIZKY.

B cucreme moctynHa sl aHaiau3a — 6a3a JaHHbBIX
U30JIMHENHBIX KapT MoJie HUBAJIbHO-TJISILIMAJIbHBIX Xa-
PaKTepUCTUK HAa OCHOBHBIE PAOHBI OJICIEHEHMS 3eM-
Horo mapa (puc. 1). Takoe npeacrtapieHue nHGOpP-
MalliM TTO3BOJISIET aKTUBHO MCIOJI30BaTh aJrTOPUTMbI
CETeBOTO aHaIM3a MHGPOPMAIINH, TTO3BOJISIONIETO OIle-
HUTH JIOOYI0 TEPPUTOPUIO MO KOMIJIEKCY HUBAJb-
HO-IJISILIMAJIBHBIX XapaKTepUCTUK, a TAKXKe BBIACIUTD
paiioHbl ¢ HanboJiee OMacHbIM WX 0JaronpusiTHBIM
coYeTaHWeM MPUPOIHBIX HUBAJTLHO-TIISIIUATBHBIX SB-
JleHunit. UcxomHbIMU MaTepyaiaMu I HUX TTOCITYKH -
JIM KapThl AT/Iaca CHEXXHO-JIEIOBBIX pecypcoB Mupa [1].

DJekTpoHHbIii aTiac «CHer u jieq Ha 3emiie»

B nononHeHne Kk MHTepHET-pecypcaM MpocTpaH-
CTBEHHBIX TAHHBIX TT0 MISILIMOJIOTMY ObLIT CO3/1aH K-
TpoHHBIN aTiac «CHer u aen Ha 3emiie» (puc. 2), B
OCHOBY KOTOPOTO JIEMJIM HA0OPBI MPOCTPAHCTBEHHbIX
JIaHHBIX, CO3JaHHBIX HA OCHOBE OyMaXkHOTO BapuaHTa
«ATnaca CHeXXHO-JIEAOBEIX pecypcoB Mupa» [1]. Dmekr-
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Puc. 1. IToptan «['eorpadusi», ctpanuna «[Isiumrosorvsi»
Fig. 1. Portal «Geography», page «Glaciology»

POHHBIN aTjiac — 3TO couyeTaHue QYHKIMOHAIbHBIX
BO3MOXHOCTEl reonH(pOPMallMOHHBIX CUCTEM: XpaHe-
Hue OOJIBIIOro 00bEMa pa3HOOOPa3HO NHMOPMALIUH;
«CBOOOIHAsl» HaBUTALIUsI IO MH(MOPMALIMU U BBIXO[, B
OCHOBHOE MEHIO; JIEFKO BBITIOJIHSIEMbIl Tpoliecc N0-
0aBJIeHMS JAHHBIX; KOPPEKTUPOBKA YXKe UMEIoIIEncs
WH(bOpMaLIMU; OTpaXeHue NH(POPMaLUKU TTOCIOHO;
WHTEPAKTUBHBIN IUAJIOT; MOJyYEeHUE CIIPABOYHOM WU
Ipyroil MosICHUTENIbHON MH(MOPMALIMU; YBEJIMUEHUE
Ha 9KpaHe; MOoJKI0YeHHE K IiiobanbHol cetu MHTep-
HET U UCITOJIb30BaHUE €€ B KAUECTBE TEIEKOMMYHUKA-
LIMOHHOM TUIOIIAJKW U aJaliTUPOBAHHOTO ISl HETIO/I-
TOTOBJIEHHOTO TMOJIb30BaTe sl UHTepdeiica.
DJIeKTPOHHBIN aTjiac — MPOTPpaMMHBIN MPOIYKT,
KOTOPBIN TTpeAoCTaBIsIeTCsl TOJb30BaTelo0 B (hopMa-
T€ €X€ U COCTOUT U3 ABYX OJIOKOB: KapTorpaduyeckKoro
n uHgopmauuronHoro. Kaprorpadpuueckuii 06J10K co-
JIepKUT 6a3oBble CJI0U — HUGPOBYIO OCHOBY, a TaKXKe
TeMaTU4eCKre CJIOM, OTpaxalolllue XapakTep pacrpe-

JIeJICHUS OTAEIbHBIX SIBJICHUI W MOKa3aTesle Mo Tep-
putopuu. B nHpopMalimoHHOM OJIOKE MOXET MPUCYT-
CTBOBATh pa3HOOOpa3Hasg MH(MOPMAILUS. OIMMCAHUSI,
¢o0TO- U BUIEOOOKYMEHTHI, CIIPABOYHbBIC CBEACHMS.
[NepeuncieHHble GYHKIIUM U TUITBI JAHHBIX OTPaKaroT
0a30BBIe BO3MOXKXHOCTH, KOTOPBhIE MOXHO M3MEHUTh U
pacIIMpUTh B Cllydyae pelleHus] HeCTaHIapTHBIX 3aaay.
O0os104Ka atjaca, MpeacTaBiisisi COO0M KOHEYHbII IIPO-
rpaMMHBIN IIPOAYKT, (pOpMUpPYETCS Ha OCHOBe OoJiee
(GYHKLIMOHAJIILHOM reoMH(OpMallMOHHON 6a3bl JaH-
HbIX. [lob30BaHME 3JIEKTPOHHBIM aTjIacOM HE Tpe-
OyeT HOIOJHUTEIbHOIO JOPOTIOCTOSIIErO0 MPOrpaMM-
HOTO oOecrneyeHus, YTO CYIIECTBEHHO 00JieryaeT ero
HCIIOJIb30BaHNE, a APYKeCTBEHHBIII MHTepdeiic mo3-
BOJISIET pa300paThCsl B HEM daxe Hecrenuaaucty. Cu-
CTEMHBIE TpeOOBaHUS JUIST YCTAHOBKU ITPOIYKTA TaKXKe
MWHUMAJIBHEL: OH MOXET OBITh YCTAHOBJIEH IpaKTHUJe-
CKM Ha JII00ble CTallMOHAPHBIE KOMITBIOTEPHI, TIIaHIIIe-
TBI M1 HEKOTOPbIe MOOMJIbHBIE TeIe()OHBI (CMapT(hOHKI).
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FAABHAA CTPAHHUA 3AEKTPOHHOTD ATAAC
“CHer W aea Ha Jemae”

{:'.I'].'h'IHHl[ﬂ NOCTYNA K pPETHOHAABHBIM JIAHHBIM
C NOMOULID HHTEIJHHTHI!IIQFF KapTud

VapagneHHe caoaMH
APOCTPAHCTHEHHLIX JAHHRX

AocTyn K nexognbm Habopam
NPOCTPARCTREHHBIX AAHHKIX
qepes nopran
“leorpadun: InexTponnan Jeman”

JAeMEHTE! JOCTYNA K BCHOMOTATENEHOI
PMALKH W YAPABASHHI0 ATAICOM

AneMeHThH ynpanne iua Habopom
NPpocTPAHCTBCHHBX JOHHBIX

ET]]HHIH.I,.'.I HHZYANHIAUNE PCrHOHAALHEX
HAGONOR AAHHBIX

Puc. 2. DnexktpoHHbIi atinac «CHer 1 Jiem Ha 3emiie»
Fig. 2. Digital atlas «Snow and Ice on the Earth»

DJIeKTPOHHAsA OUOJIMOTEKA 10 IISIUOJIOTHH

He MeHee BaXHBII 371eMEHT OpraHM3alliy IJIsi-
LIMOJIOTUYEeCKOM MHDopMauuu — GopMUpPOBaHUE
3JIEKTPOHHOM re0OUOIMOTEKU. DIEKTPOHHAS Te00U-
0MOTeKA IPEIoJaraeT Halnuue M0JIb30BaTeIbCKUX
npoduIieii ¢ mpaBaMy UCIIOJIb30BaHMS JaHHBIX, C BO3-
MOXHOCTBIO IIPUBSI3KH ITOJHBIX TEKCTOB U T00aBie-

HUS IpuMedaHuii. PaboTast IUCTaHIIMOHHO U IOJIYYUB
JIOCTYII K 2JIEKTPOHHOM reodubarMoTeKe, Mmojb30Ba-
TeJIb BBITIOJHSIET MTOUCK C TTOMOIIbIO TTOJIb30BaTEb-
CKOTo Mpodwis — NpeanoyTeHus (haiaoB MpocTpaH-
CTBEHHBIX JaHHbIX, (POPMATOB HAYUHOI JIUTEPATYPHI,
a TakXke aBTOMaTUYECKHU PaCIIOIOXXEHHBIX MaTEPUAIOB
Ha BHYTpeHHUX pecypcax. ITonb3oBaresib UMEET BO3-

LTl SN S

F'eofihmeoTexa noprasa “Teorpadua: Jaekrponman Jenn”
[wwweawvelpen.ru)

Puc. 3. DaexTpoHHast 6MGIMOTEKA MO MISILIMOJIOTUMN
Fig. 3. Digital glaciological library

Humepser-sepoen wypsiana “fSeg u Cwer”
(i e SnoW erEL T

HirrepHeT-Sepoan EypHata "MaTepuaiel CATDHOSSHIWIBCRHE HOLAL TR A"
[www.mgiigras.ru}
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MOXHOCTb ITPOCMAaTpUBaTh MaTepUaIIbl, CBSI3bIBATh UX
C TIOMOIIIBIO PA3TUIHBIX HHCTPYMEHTAIBHBIX CPEICTB,
OTMEYaTh CCHUIKM MCIIOIb3YEMBIX PECYPCOB, 3aIUCHI-
BaTh MaTepuall ¢ HEKOTOPBIMU KOMMEHTAPUSIMHU 110
TEPPUTOPUATIBHON TTPUHAMJIEKHOCTH.

OcHOBHBIE pa3aeibl OMOIUOTEKH 1O TISLIUOJIO-
TUHA — 3TO KHUTH, XYpHaJIBI U OuOImorpadudeckas
0aza paHHBIX (puc. 3). OTcKaHUPOBaHHbIE KOMUU
KHUT xpaHsarcsa Ha cepBepe UT'PAH. Ha crpanuie
«['msauuonorusi» reorpa¢pryecKoro rmopraja Iojb30Ba-
TeJIb MOXET BbIOpPATh U3 CITMCKA HEOOXOAUMYIO KHUTY,
MOCMOTPETh OOJIOXKKY U COAepXKaHUEe KHUTHU, a TaKXKe
MOJIYYUTh MOJIHBIN TEKCT B hopMare DjVu, ncnonnzy-
IOIIEM TEXHOJIOTHIO CXKAaTUS M300paxkeHuit, pa3pabdo-
TaHHYIO CIIeIIUANIbHO JJIsSI XpaHEHUs CKAHUPOBAHHBIX
JOKYMEHTOB — KHUT, XXypPHaJIOB, pyKOIIMCEl, U B
dopmare Adobe Acrobat. [TocTosTHHO TTOITOIHSIeMasT
AHHOTHpOBaHHAas1 OubAMOrpadust pyccKOsI3bIIHOMN
JINTEPATYypPHI TI0 MISIIUOJIOTUY COAEPKUT MHMOpMa-
LIMIO O BCeX IMyOJMKalMSIX MO TSLUOJIOTMN Ha pyC-
CKOM $I13bIKe HauuHag ¢ 1788 1.; oHa JocTymHa B op-
MaTax Microsoft Access u Microsoft Word. B pasnene
«KypHaibl» MOMelIeHbl CChUJIKM Ha CTPaHMIIbI OC-
HOBHBIX XYPHAaJIOB, MTyOJIUKYIOIINX CTAThbU MO TIISI-
nuojgorundeckon temartuke: «JIém u Cuer», «Kpuo-
chepa 3emin», «Annals of Glaciology», «Journal of
Glaciology», «Cryosphere»; co3ngaércs uudpoBoit
apxXuB XypHaia «MaTepuajbl JISIIMOJOTMYECKUX UC-
clieOBaHUI», KOTOphI u3nasaicsd ¢ 1961 mo 2010 r.
Bcero 6nsu10 n3mano 108 HomepoB.

I/IHTel‘palll/Iﬂ IIAIAO0JIOTHYECKUX JTAHHBIX

CdopmMupoBaHHas cucreMa 6a30BOM TISILIUOJIO-
rumdeckoil mHGoOpMaK AT BO3MOXKHOCTD IIPUMeE-
HSITb COBPEMEHHBIE TEXHOJIOTUM MHTETPALIMU TaHHBIX
IUIS peanu3aliui MeXIUCIUTUIMHAPHBIX U UHTerpa-
LIMOHHBIX MPOEKTOB. TeXHOIOTUN UHTETpaLlU JaH-
HBIX UCTOJIb3YIOTCS AJsI (OPMUPOBAHUS €AUHOTO
WHGOPMAIIMOHHOTO MMPOCTPAHCTBA 110 TIPEAMETHBIM
00JIacTSIM IPOCTPAHCTBEHHBIX TaHHBIX. B maHHOM
ciaydyae 00OBEKT MHTEerpallid — MHGOPMAIIMOHHBIS
pecypchl 10 MISILUOJOTUU, XpaHsIIIUecs B pacipeae-
JIEHHBIX cUCTeMax JaHHBIX Ha web-cepBepax U reo-
noptanax Mucrturyra reorpaduu PAH B Bume 6a3
MaHHBIX U METaZaHHBIX, CTPYKTYPUPOBAHHBIX (11O
onpeneaeHHoOMY bopMaTty) ¢daitioB JTaHHBIX, 00BEKT-
HBIX (balijIoB JaHHBIX (MPOCTON TEKCT, MTOKYMEHTHI,
U300paxkeHUs U Ap.), SJEKTPOHHBIX aTIacoB.

[ns ¢hopMupoBaHUST MacIITAOHOM pacipeaeaeH-
HO¥ cpenbl M MHTETrpaluy MHOTHX MH(POPMaIIMOH-
HBIX PECYPCOB IO MISIIMOJIOTUNA HAWIYJIITN BapUaHT
WHTErpaluy — o0ecreyeHrne Tak Ha3bIBAEMOU MHTEP-

onepadbebHOCTH (B3aMMOCOBMECTUMOCTH) JTaHHBIX.
ITox aTuM NoHuMaeTcsl cobM0aeHE OTpeaeEHHBIX
MpaBuj WK NpUBJEUYEHUE AOMOJHUTENbHBIX MPO-
TPaMMHBIX CPEJICTB, O0ECTEYMBAIOIIMX BO3MOXHOCTD
B3aMMOIIEMCTBUS pa3JUUYHBIX MPOCTPAHCTBEHHBIX
JIaHHBIX [9]. BTO — cBOEro poja CTaHIapThl, KOTOPHIM
JIOJIKHBI YIOBJIETBOPSITh MHTErpUpyeMble MH(MOpMa-
LIMOHHBIE pecypchl Mo msgiuogoruu. [TporpammHas
peanu3auus TEXHOJIOTMU UHTErpalluu TJISLMOJOTH-
YECKMX JaHHBIX MOCTPOEHA Ha KJIMEHT-CEPBEPHOM
MOJAEIU U COCTOUT U3 MPOTPAMMHBIX KOMIIJIEKCOB
«Uctounuk JanHbeix» 1 «CepBep MHTerpamm», B3a-
UMOIEHCTBYIONIMX MO MPOTOKOJIY OOMeHa JaHHBIMMU.
MHcTpyMeHTaMu pellieHrs UCClieq0BaTeNbCKUX 3a1a4
110 TaHHOM IpeaIMETHOM! 00JIaCTU CyKaT aHAIUTUYE-
CKHeE CpelCTBa U METOABI MX ITpeodpa3oBaHUsI U oOpa-
00TKM, BKJItouas aHanuTuuyeckue 'MC- u pecypcoém-
KHe TEXHOJIOTUHU, peaiu3yeMble B [ pun-crucremax. OTu
MHCTPYMEHTHI 00eCIIeYnBaOT NOTEHIIMAIBLHOTO MOJIb-
30BaTeJIsl BO3MOXXHOCTbIO MHTErPUPOBATh UMEIOIIIMECS
pecypchbl B CBOM MEPCOHAIbHBIE TAHHBIE, TPOTPAMM-
Hble MOJYJIM MHTETpalLluY 1 NTpeoOpa3oBaHMUsI.

Takum obpa3zoM, UCTIOJIb3yEeMbIl BapuaHT opra-
HU3alUUU UHOOPMALIMOHHOW Cpelbl — KJIUEHT-Cep-
BEpHas apXUTEKTypa, MPpU KOTOPOW JaHHbIE XpaHSIT-
cs B 0a3e JaHHBIX HAa CEpBEepe U MHOTHE MOJIb30BATENN
MMEIOT BO3MOXHOCTh 00pallaThCs K OMAHOMY MacCH-
BY JIaHHBIX, YIIPOIlaeT aAMUHUCTPUPOBAHNE NaHHBIX,
MOSIBJISIETCS. BO3MOXHOCTb MapajjieIbHOTO COBMECT-
HOTO peJakKTUPOBaHUS U BeleHUs HECKOJbKUX Bep-
cuii. BMecTte ¢ TeM pacrpenenéHHas cucTeMa opra-
HU3alUUKU MHGOPMAILIMOHHON cpelbl B LieJloM 0oJjiee
HaaéxHa, TO3TOMY JIJIsI BOBMOXHOTIO COBMEIEHUS
paboThl ¥ pa3BUTUS UHPPACTPYKTYPbl HEKOTOPHIE
KOMITOHEHTBI U PECYPCHI BbIIEJIEHBl KaK CAMOCTOSI -
TeJIbHBIE KJIMEHTCKUE npuaoxeHuss — 3to T'MC- u
I'pun-uHCTpyMeHTapuu. B aTOM ciydyae pacrpeneyieéH-
Hasl CUCTeMAa UMEET LIEHTPATU30BAHHYIO apXUTEKTYPY
C 2JIeMeHTaMu AelleHTpaiu3aiuu. K npenmyiiecrsam
TaKOTro pellleHNusI OTHOCUTCS €ro YHUBEPCaIbHOCTD
(MpujloXXeHrWe MOXHO JIETKO HACTPOUTb B COOTBET-
CTBUM C peliaeMoii 3amadeit 1 HabopoM HEOOXOTMMBIX
MoJib30BaTeNl0 PYHKIUH; MHTepdhelc MPUIOKEeHUS
TakKol Xe, Kak B mporpamMax MS Office).

MeTtanannbie

Posb MeTagaHHBIX B TIpolieccax MHGOPMAaILIMOH-
HOro oOMeHa TaHHBIMU TePeOleHUTh TPYAHO: OHU
HCITOJIB3YIOTCS TIPW KaTaJlOTU3alluK, y4ETe, CTaTh-
cTuYeckoit oopadborke u aHaiause. OmnpeneneHue
METOJ0JIOTUU (HOPMUPOBAHUS METAJAHHBIX O TIPO-
CTPAHCTBEHHBIX JaHHBIX W YCJyrax MpUBEIcHO B

-121 -



lpuknaoHvle npobnemoi

crannapre «I'eorpacduueckas uHdpopmanusi. MeTta-
naHHbIe» [2]. TTomyasipHOCTh XpaHWJINIL JaHHBIX U
METagaHHBIX B IIOCJeIHME IOJbl CYIIECTBEHHO BO3-
pocia. MeTtagaHHBIE CUMTAIOTCS KIIIOYEBHIM (hak-
TOPOM ycIeXa B MPOeKTaX 10 CO3AaHUI0 XPaHMJIMIIL
TeMaTUYeCKUX AaHHbIX. OHM coaepKaT BCo UHDOP-
Mallvio, He0OXOAMMYIO JJisl U3BJeUeHUsl, mpeodpa-
30BaHUS U 3aTrPy3KU JaHHBIX U3 UCXOOHBIX CUCTEM, a
TakXKe JJIsI IIOCIEAYIONIEro UCIIOIb30BaHUS U UHTEP-
MpeTaluun CoaepKUMOro.

CyllecTBYIOT pa3Hble CITOCOOBI OIpee/ieHUs U
XpaHEeHUsI MeTadaHHbBIX B xpaHuiauiie. OguH u3 a¢-
(beKTUBHBIX METOJIOB — UCIIOJIb30BaHUE TEXHOJO-
run XML. DToT MeToa mo3BOJISIET MyOJIMKOBAaTh Me-
TaJgaHHbIE, UCIIOJIb3yeMble JTI000M MporpaMMOM UIn
0a30ii JaHHBIX, B BUAE sA3blKa oO1ieHus. XML obe-
CcreynBaeT CBsI3b MEXIY CTPYKTYpUPOBaHHOI 6a30ii
U HECTPYKTYPUPOBAHHBIM TEKCTOM, MepelaBacMbiM
B (popmate XML. ITockonbky XML 11o3BoIsIeT 331~
BaTh CBOI COOCTBEHHBIN SI3bIK Pa3METKU, MOXHO HC-
I10JIb30BaTh BCE pacCIIMPEHHbIE TUIIEPTEKCTOBBIE BO3-
MOXHOCTHU JJIsl XpaHEHUsI cCaMUX MeTadaHHbIX WU
CCBLIOK B JII0O0OM (hopmare.

Hopran «MIIT-UTPAH»

[IpumepoM peanu3anvu U MCIOJIb30BaHUS TEX-
Hoimorum XML MoxHo cuutath mopran «MIIT -
HMTPAH» (www.mpg.igras.ru), Ha KOTOpOM TpeacTaB-
JICHBI TJISTIIMOJIOTUYECKIE CCIeIOBAaHMS B paMKax
«MexIyHapoaHOTro NoJISIPHOTO ToAa», KOTOPBIA Mpo-
Bonuics ¢ 1 mapra 2007 r. mo 1 mapra 2009 r. [15].
MeTagaHHbIe Ha TTOpTajJe HAXOASTCS B PEIMO3UTO-
pUU — CTPYKTYPUPOBAHHON CUCTEME XPAaHEHUST U U3-
BiedYeHMs, peanu3oBaHHol Ha ocHoBe CYBJ. [dna
WHTEPIIPEeTAllMM MeTagaHHBIX Ha MOpTaje XpaHUTCS
CTPYKTypa peno3uTopus, T.e. CXeMa METaJaHHBIX U
ux ceMaHTuka. CaiiT 1o remaTuke «MeXIyHApOIHO-
ro nosasipHoro roga» (http://mpg.igras.ru/) — LeHTp
coopa manubix 1o MIII BuyTpu MHCcTHTYTA reorpa-
¢uu PAH u nepenauyu ux B €AUHBIU LIEHTP CUCTEMBI
ynpasiaeHus: gaHHbiMu «MITT-WUHDo» (http://www.
mpg-info.ru/) (puc. 4).

NHbopMalinoHHON cocTaBisiioNIeii caiiTa ciayxkaT
OIKMCaHMUS TTpOrpaMM uccenoBaHus no rnpoexkty MIIT
" pe3ynbTaToB ucciaegoBanuii ¢ 2006 mo 2009 r. Mac-
CHUBBI [JISSIIMOJOTMYECKUX JAHHBIX — 3TO Pe3yJbTaThl
U3MepeHus dajlaHca MacChl JIGTHUKOB, TMHAMUYECKUX
XapaKTEepUCTUK TPaHUILl U TTOBEPXHOCTHU JIEAHUKOB,
IIOTHOCTH, TEMIIepaTyphl 1 BIAXKHOCTH JIbJa B CKBa-
KWHAX, XMMIYECKOTO COCTaBa CHETa M JIbIa, pe3yJIbTa-
THI MMOACYETA KOJIMYECTBA M IMPUHBI TOTUIHBIX KOJIEI
CITWJIOB APEBECUHBI, U3MEPEHUS Pa3MEPOB JIMIIANTHU-

KOB, JaHHbIE O PaAMO30HANPOBAHUU JISAHUKOB U JIe-
HKXPUPOBAHUN A3POKOCMUYECKUX CHUMKOB. [Touck
JIaHHBIX BO3MOXEH T10 HECKOJIbKUM pyopukam: «Hc-
clieoBaHUS B KOHKPETHOM rofay»; «Pe3ysbTaThl Uc-
CJIeIOBaHUI» — MOMCK 10 UHTEPAKTUBHOM KapTe 3KC-
MEeIUIIMOHHBIX paboT; «/laHHbBIe» 1 «MeTagaHHBIE».

OO0111as1 apXuUTeKTypa caiiTa COCTOUT U3 IBYX OC-
HOBHBIX YacTeil: «<BHelIHel» (Habop HTML-crpanu,
TeHEepPUPYEMBIX TIPU BBI30BE CTPaHMUII M3 Opay3epa mo-
CEeTUTENISl caliTa) U «BHYTPEHHEW» — CUCTEMBI alMU-
HUCTpupoBaHusi. O0e YacTU MPeACTaBASIOT COOO
ob11ee XpaHUIUIIE JaHHBIX, HO BCSI cCUCTeMa Tpey-
CMOTpeHa TakKe It XpaHuianina XM L-1o0KyMeHTOB.
B xpanunuine HaxoguTcs MHGOPMALIU, COAepXKa-
1Iasicsl Ha caiite, a Takxke MH(bOpMalus, ONUCbIBalO-
asi ero (MakeThbl CTpaHULI, CTPYKTYpa, IpaBa A0CTyIa
u p.). [Ipu BoI3oBe cTpanuiibl PHP-ckpunt BbIOK-
paeT 13 6a3bl JAaHHBIX HEOOXOAUMYIO MH(MOPMAIIUIO 1
reHepupyeT HTML-1oKyMeHT, KOTOPbI U ITOAAETCSI
Opay3sepy noJjb3oBaTesisg. O0e yacTu caiita (BHEIIHSIS
U BHYTPEHHSISI) pacroiaraloTcs Ha BeO-cepBepe, UTo
MO3BOJISIET pelaKTUPOBaTh caiT oHnailH. CucTema
aJIMUHUCTPUPOBAHUS caiiTa U MHDOpPMAIIUU HAa HEM
MO3BOJISIET aBTOMAaTU3UPOBATh MPOLECC YIIpaBAeHUS
KaK caiiToOM B LIEJIOM, TaK U CYLIHOCTSIMUA B paMKax
caiiTa: MakeTaMu CTpaHUll, 11abJIOHaMU BbIBOJA AaH-
HBIX, CTPYKTYpOIi, MH(GOPMAIMOHHBIM HaNOJHEHU-
€M, TI0JIb30BaTeIIMU U MIpaBaMu JIOCTYIIa, a TaKXKe T10
BO3MOXXHOCTHU TIPEAOCTABISATh NOMOJHUTEIbHbIE Cep-
Buchl. [ToMruMo cucTeMbl aAMUHUCTPUPOBAHUS, Ha
caiiTe NpUCyTCTBYET BHEIIHSS UHTEPAKTUBHAS CUCTE-
Ma Jo00aBiaeHUs UHGOPMALIMU O MPOEeKTax Mo TemMa-
tuke MIIT u pesynbTaTax ucciegoBaHuii. BHemHss
WHTEpaKTHBHAs YacTb cO3JaHa JJisl CIEeLalCTOB,
Y4aCTBYIOIIUX B OKCIIEAUIIUOHHBIX UCCIIENOBAHUIX,
KOTOpbIE BJIaACIOT OoJiee MoApoOHOI MHpOopMaLuei
0 pe3yjabTarax u T.11.

PernonajbHbie 02356l IISAIHOJIOTHYECKHX TAHHBIX

HMHTerpaliuoHHbIE TEXHOJIOTMHU HCIIONb3YIOTCS U
npu ¢GOpMHUPOBAHNUMN PETMOHATBHBIX INISIIIMOJIOTAYE-
ckux 6a3 gaHHbIX. CrpynnupoBaHHas MO PErMOHaJb-
HOMY IIPUHIUITY MHPOpMALIUS TAET BO3MOXHOCTh
II0JIb30BATE/I0 AaHAJIM3MUPOBATh Pa3IMYHbIE TUITHI JaH-
HBIX, TIPUBSI3aHHBIX K OAHOI TeppuTopuu. Takoii moa-
XOJI YITPOIIAET MCIOJIb30BaHUE TEMAaTUYECKUX JaHHBIX
B MEXIVCIUTUIMHAPHBIX TPOEKTAX.

Kaekas3z. IlpuMepoM MOXeET CIyKUTh 0a3za JaH-
HBIX, NTpeHa3HauYeHHas 1J1s1 obecrieueHus: uH(popma-
LIMOHHOI OCHOBHI HMCcliefoBaHul oneneHeHus: Kag-
ka3a (puc. 5). OHa co3gaBajach B paMKax eanHOM
KOHLIEMUIMHU OpraHu3aluu Kpruoc@epHbIX TaHHBIX B
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Puc. 4. ITopran «<MIIT'-UTPAH»
Fig. 4. Portal IPY-IGRAS

reornHoOpMalIMOHHOI cpelne, pa3padboTaHHoU B MH-
ctutyte reorpacuu PAH [4].

IIpennaraemas 6a3a JaHHBIX COAEPKUT BEKTOP-
HYIO0, PacTpOBY10, TaOJMYHYIO U TEKCTOBYIO UH(pOP-
Manuio. OCHOBY 6a3bl JaHHBIX COCTABJISIOT JaHHbIE
KaTajioroB JEAHUKOB, IU(PPOBbIE KapThl CPEIHEMHO-
TOJIETHUX XapaKTepUCTUK U3 aTiaca «CHer u Jieq Ha
3emMJie», KOJUIEKIUSI KOCMUYECKUX CHUMKOB. JlaHHbIE
Karanora nennukoB CCCP [3] Ha teppurtopuio Kas-
Kasza, Kak cocTaBHasl 4acTb MUpOBOTO KaTajora Jem-
HUKOB, XpaHSITCS Ha caiiTe MMUpPOBOTO IIEHTpa JaHHBIX
o rasuuoyoruu (r. boyngep CIIA) u Ha cTpaHulle
«I'nguuonorus» noprana «I'eorpadpus» MHcTUTYyTa
reorpauu PAH, rue nonoJHUTEIbHO pa3MelEH CIie-
HuanbHbIN aitn «IlossicHeHne K OCHOBHOM Ta0IuIIe
Karajora JIeTHUKOB», B KOTOPOM JlaHO COJepXKaHue
CTOJIOLIOB TabJUILIBI IM(PPOBOrO KaTajora JeIHUKOB.

B umdposyio hopmMmy nepeBeaeH NepBhlid U3 CYILIECTBY-
fouux Karanor nenHukoB KaBkasa, omyOJIMKOBaHHBIN
K.H. IlonozepckuM B 1911 r. B HEM comepKUTCS MH-
dopmanus o romaasx JenHukoB KaBkaza, mojgyuyeH-
Hasl 1o pe3yabTaTaM TeOIOJUTHON ChEMKU BOEHHBIX
tornorpacdos B 1885—1910 rr.

Ha6op BeKTOpHBIX IM(PPOBHIX KapT Ha BCIO Tep-
putopuio KaBkasa BKjouaeT B ce0s1 KapThl MISIIIUO-
JIOTMYECKOTO pallOHMPOBAaHMS, KapThl KIMMAaTa 31UM-
HEero Inepuolia U XapakKTepUCTUK CHEXHOTO MOKPOBa.
BexropHble 11MbpoBbIe KapThl HA JIEIHUKOBYIO 30HY
KaBkaza xapakTepus3yloT KJIMMaT JIETHETO Mepuo-
Jla 1 3arachl cHera | Jibaa. KoJiIeKIMio 10MoJHSIeT
Habop uMdPoBbIX TonorpachUIeCKUX KapT MaciuTada
1:100 000 B pacTpoBOoM (hopMaTe Ha pailoHbI OJIecHEe-
Husg KaBkaza. [TomuMo nadoOpMaim o cpeTHEMHOI0-
JIETHEH KapTUHE KJIMMaTUYECKUX YCIOBUI CYIIECTBO-
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Puc. 5. PernonanbHas 6a3a nanHbix «OneneHenne KaBkasza»
Fig. 5. Regional data base «Caucasus Glaciation»

BaHUS ojieneHeHUs KaBkasa, 0a3a JaHHBIX COAEPKUT
WH(bOopMalIMIo 0 TeMIepaType U ocaakax CeTU CTaH-
it Pocrugpomera, BKIIIOYEHHBIX B IJI00AJbHYIO CETh
HaOmoaeHuit 3a kiumaroMm, ¢ 1950 mo 2012 1.

OCHOBHOI MCTOYHUK AAHHBIX IJISI OLIEHKU CO-
BPEMEHHOTO COCTOSIHUS OJIeICHEHUSI — KOCMUYECKue
CHUMKMU, BbITTOJIHeHHBIe arnmapatypoil ASTER (Space-
borne Thermal Emission and Reflection Radiometer),
YCTaHOBJIEHHOI Ha 60pTYy OpOUTAIbHOI TLIAT(HOPMBI
«Teppa», U MoJjiyuaemMble B paMKax MeXIyHapOIHOTO
npoekta GLIMS (I'no6anbHbie U3MEPEHUS JIETHUKOB
u3 kocmoca). C Havyana XXI B. CHITHI NTpakKTUYECKHU
BCe JIEAHUKOBBIE paiilOHBl 36MHOTO 11Iapa, B TOM YHCJie
u Kaskas. I1pu popmupoBaHuu 6a3bl JaHHBIX OTOpa-
KOBaHHI KaJIphl, UMeBIINE Oe(eKThl U3-3a alapaTryp-
HBIX COOEB, HEOIATONIPUSTHBIX ITOTOIHBIX I 00JIaUHBIX
YCIIOBUIA, TI0 CE30HHBIM OrpaHUYEeHUSIM. B pesynbTa-
T€ OTOOpaHbl KAUeCTBEHHbIE TaHHbIE Ha TEPPUTOPUIO
Kaskaza mjis kaxaoro roga cbeéMku ¢ 2000 mo 2013 1.
Bech maccuB cHumkoB ASTER noctyneH Ha caiite
I'eonornueckoii cimyk0n1 CIITA.

ITo pesyapTaTam aemmcpupoBaHus 45 KocMuue-
ckux oprocHuMKoB ASTER (2002—2012 rr.) B 6a3y
JIAaHHBIX BKJIIOU€HA HOBasl MHMOpMaLKs O KOJMYECTBe
U pa3Mmepax degHukoB Kaskaza. Ha Hayano XXI B. mo
KOCMUYEeCKMM cCHUMKaM Ha KaBkase 3aukcupona-
Ho 1706 nenHUKOB 0o01LIei miomanbio 1225,77 kMm2.

O npoekTe

Mpoen T Manpanmes 1 obecnsmnes shopragrossnd Base grs
MIEE AL G I GARdHEviA Kabe B, LIehe RODEvTs AENAGTCR
opeeipoaaosd Bats qasbin Ope s Feoug il ofissamein i
PRIDORHERSYI SHBODMIAIG § COTTORN, IhHEbHIR
HNHHATHSSONH YONOENAE CYIHBC TR0 AR MOS0 HanHans.
Fipois T BENOAABTCR § [aentis KoRpBigm Opf re ks
HENMDCSIHED a0 I PEDMSODHILHOSHON CRRAE,

PRIDSHOT SHHOR B Muc Pty e MSrplden Do, Npaghefsses Gasa
AdNNDN NPEACTARRSET CODOA paCnpey W I
CTEYRTYEY, OSBRI PRETopsid, PECTRORYS, Talifnmye u
TENCTONYND abOpMaLsD, TSR L KATANDICE NI 0E,
FONDIEEVIBCEHE W TEETFNBCEE EIDTM, KOCHITSECER
AN S 1 POYNETATH M ASRMDHDOD IS, 0¥y NETal
FAREEN HCCHBAOB A, 4B e Teonslinmassmi

Npoes T NOALSPESE PE3. Mpast N 11-07-0038%.5

LATAN0r MAHIEDE KODMT-O00HS Dilesn TR0 Sdienes NposeTe PadiDes Aooneaceeet  Coenod

(puc. 6). Ins psiga paitoHOB, 0OeCIeYeHHBIX Kade-
CTBEHHBIMM KOCMUYECKUMU CHUMKAMHM, TOJIYYESHBI
naHHbIe 0 cocTossHUM JeaHuKoB B 2001 1 2010 rr., 4yTO
MO3BOJIUJIO OLIEHUTh U3MEHEHMUSI 3a TepBOe JAEeCITU-
netue XXI B. [10]. B 6a3y naHHBIX BKJIIOYEHbI JaHHBIE
MupoBoii ciry>k0bl MOHUTOpUHTA JenHUKOB (WGMS),
KOTopas cobupaeT CTaHAapTU3UPOBAHHYIO UHGOP-
Malio 00 N3MEHEHMAX MacChl, 00bEMa, IIJIOIIAAN 1
IJIMHBI TEAHUKOB BO BpeMeHHU (KoJieOaHUS JIeIHU-
koB). Jlng nByx nenHukoB KaBkaza — JIxkankyat u I'a-
pabaim — psia HabIIooeHUM TIpoIoJKaeTcs: U uHGop-
Manus nepenaércss B WGMS (http://www.wgms.ch/).

B paznen «DnekTpoHHast 0MOJIMOTeKa» BKIIOUEHBI
OCHOBHbIE TTyOJIMKALIMK C pe3ybTaTaMu UCCIea0Ba-
HUIi, UMEIOIINX OTHOIIEHUE K oJieAecHeHn0 KaBka3a,
CTaThM B XXypHajiax, ouodmmorpaduueckas 0a3za maH-
HbIX. ChopMUpoOBaHbI pa3nesibl 0a3bl JaHHBIX, TTOCBSI-
IIEHHBIX HanboJee N3yYeHHBIM JeIHUKOBEIM paiio-
HaM u nenHukaMm Kaskaza. Cloma BOILLIM TaHHbIE U3
Artnaca Disbpyca, ATinaca CHeXHO-JIETOBBIX Pecyp-
COB MUpa, MH(GOPMAIIYS O Pe3yJbTaTaX COBPEMEHHBIX
ncciaenopanuii. Cpeny HUX — MHOTOJICTHUI Hempe-
PBIBHBIN psif Macc-0ajaHCOBBIX HAOJMIOAEHUI Ha 3Ta-
JIoHHOM JeaHuke ['apabaim, a Takske HaOII0AeHUS 3a
U3MEHEHUSIMM XUMUUYECKOTO COCTaBa CHera W BOABI U
aKTUBHBIMU TJISLUAJbHBIMU IIpOLeCCAaMU B pailoHE
MaccuBa Oabopyca. Pailon Ka3zbeka nHTepeceH, mpe-
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Puc. 6. Kapra KOHTYypOB JIEHHUKOB (KpacHBIif), cocTaBJIeHHAas o KocMmyeckuM cHuMKaMm ASTER.

CuHum LIBETOM ITOKA3aHO PaCIIOJO0KEHNE KOCMUYECKNX CHUMKOB
Fig. 6. Map of glacier outlines (in red), based on space images.
Blue rectangles show the location of space images

K7e BCEro, KaTacTpoUIECKIMU COOBITHSMH, CBSI3aH-
HbIMU C nmoaBMXKamu JeagHuka Koska. B 6a3y naH-
HBIX BKJTIOUEHA MMETOIAsCs B HAIIIEM PACITOPSTKEHIH
nHMOpPMAIINS 0 JeTHUKE U JIETHUKOBBIX MOIBIKKaX
1902, 1969 1 2002 rT. DTO — KapTorpadnuecKkre MaTe-
puasibl 1 KOcMUYecKue uzoopaxenus [12, 13].

Jnst paboThl ¢ reogaHHbBIMU B UHTepHETE UK B
JIOKQJIbHOM CeTU BCe JaHHbIe, UMEIOIIUe MPOCTPaH-
CTBEHHYIO TIPUBSI3KY (BEKTOPHBIE KapThl, pACTPOBEIC
U300paKeHusl, TabJUUYHbIE JaHHBIE), BUYaTU3UPYIOT-
csl Ha 6ase miatdopMbl GeoMixer, TEXHOJIOTMU U MIPO-
rpamMmHoro npoaykta U T CKAHBKC (http://www.
scanex.ru/ru/index.html). Kosiekuuu TeKCTOBBIX U
pacTpoBbIX (haitlJloB XpaHSITCSI Ha cepBepe mopraia
«I'eorpacusi» Muctutyra reorpacduu PAH (http://
webgeo.ru/). CcblIKM Ha pecypchl pa3MelleHbl Ha
COOTBETCTBYIOLIMX pa3fesax caiita mpoekTa (https://
sites.google.com/site/ledcaucaus/).

Anmapxkmuda. E1i€ onvH puMep UHTETpalluu
JaHHBIX B peTMOHAJIBbHOM MPOEKTE — TIISILIUOJOTH -
yeckas 0a3za JaHHBIX Ha TEPPUTOPUIO AHTAPKTHU-
npl. Co3naHue HOBOM MHMOPMALIMOHHOM CTPYKTYPHI

MMPOIOIXKAET NeATEIBbHOCTh 1O OpraHM3allMy TaH-
HBIX Ha KpaeBYyIO 4acTb AHTapKTUAbI, HayaTyio B H-
ctutryre reorpadpuu PAH B 2002 r. mpu nmoaaepx-
ke PODU [5]. [TosgBneHue u MUPOKOE pa3BUTHUE BO
BTOpPOIi moa0BMHE XX B. TEXHOJIOTMH U METOIOB IUC-
TaHIIMOHHOTO 30HINPOBAHMS, a TAKXe MOTydeHHUE
n300pakeHU B BUIMMOM, MHOPAKpacHOM M MUKPO-
BOJTHOBOM JIMAITa30HAaX MTO3BOJIMIIO HAKOIUTh 3HAUM-
TEJbHBIN 00bEM MAHHBIX O COCTOSTHUM JICTHUKOB TIe-
pudepun AHTapKTUIBL.

3nech cCOOpaHBI M CUCTEMAaTU3NPOBAHBI HA3EM-
HbIe MHCTPYMEHTAJIbHbIC U TUCTAHIIMOHHBIC TaHHBIC
0 CHETOHAKOIUICHUU B IIpefeiaX OCHOBHBIX JIeT0CO0p-
HBIX 0aCCETHOB AHTAPKTUIECKOTO JIETHUKOBOTO TT0-
KpoBa HaUMHAsI ¢ TIePUo/a TIOATOTOBKH 1 IIPOBEICHUS
MexnayHaponHoro reogusuueckoro roga (MIT), T.e.
3a mociiegHue 60 net (puc. 7). Hanuuue B npenenax
KpaeBoOil 4acTH JIGTHUKOBOTIO TTOKPOBA OTHOCUTEIbHO
pPa3BHUTON CETH KPYTIIOTOAWYHBIX METEOCTAHIINH T0-
3BOJISIET TTOJYIUTH PSIObI (PaKTHIeCKOM MH(MOPMALIT
o n3MeHeHunto kiaumara KOxxHoit monsipHoii obiacTu
B TIpoIioM ctoeTuu. [1pu co3maHuu TeMaTUdecKoi
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Puc. 7. OcHOBHbIE UCTOYHUKU MH(MOPMAILIUM O CHETOHAKOTUIEHUHU B Mpefeiax AHTapKTUYECKOTo JIEMTHMKOBOTO MOKPOBA 3a T0-

caegnue 50 net:

a — Komnskos, 1961 r.; 6 — Giovinetto, Bentley, 1985 r.; ¢ — Vaughan et al., 1999 r.; Giovinetto, Zwally, 2000 r.; ¢ — KoTasikoB u ap.,

2009 r.

Fig. 7. Main information sources of snow accumulation in Antarctica for last 50 years:
a — Kotlyakov, 1961; 6 — Giovinetto, Bentley, 1985; ¢ — Vaughan et al., 1999; Giovinetto, Zwally, 2000; ¢ — Kotlyakov et al., 2009

OCHOBHI IUIST aHAJIM3a TUHAMHUKI MOPMOIOTHIECKIX
0COOEHHOCTE! U KJIMMaTUYECKUX YCIOBUI CYIIECTBO-
BaHUS AHTAapKTUYECKOTO JIEMHUKOBOTO IMOKPOBa B
0a3e JaHHBIX C(hOPMUPOBAH CIICLIMATIBHBINA pa3aes, OT-
paxaloluil COCTOSIHUE 3TOTO YHUKAJIBbHOTO MPUPOJ-
Horo o0bekTa B 1960—1970 rr. Pasznen comepkut uud-
POBYIO KapTorpachudyeckyoo TriasuuoKIMMaTUIECKYIO
nHbopMaluio 1 6asupyercs 6ojee yeM Ha 30 Kaprax
ATITaca CHEXXHO-JIEIOBBIX PECYPCOB MHUpA.

HoBblii MTHGOPMALIMOHHBI MAaCCUB CONEPXKUT pe-
3yJIbTAThI OLIEHKU OajlaHCa MacChl OCHOBHBIX JIEA0COOP-
HbIX OacceitHOB, JIEAHUKOBBIX MOKPOBOB BocTouHOI 1
3ananHoit AHTapKTUIbI U BCETr0o AHTApKTUYECKOTO JIe-
HUKOBOTO IOKpoBa [7]. AHaIu3 ciejlaH Ha OCHOBE CO-

BPEMEHHBIX TaHHBIX O CHETOHAKOIUIEHUU, TIOJTyYEHHBIX
10 pe3y/IbTaTaM MHTepIIpeTaluy JaHHbIX [7100a15H0TrO
KJIMMAaTH4YECKOTO TTPOEKTa OCAIKOB U JIa3ePHOU aTbTH-
MmeTpun kocmmuyeckux cucreM ICESat n CryoSat-2, u
JMAHHBIX O CTOKE MaTePUKOBOTO JIbIa, MOJYIEHHBIX IO
pe3yJibTaTaM aHajli3a JaHHBIX paJgapHoii uHTepdepo-
METPUHU U PagMO30HINPOBAHMUS B KpaeBoil yacTu AH-
TApKTUYECKOTO JIEAHUKOBOTO MTOKPOBA.

3akiouenne

®opmupoBaHue MHOOPMAILIMOHHOTO MPOCTPaH-
CTBa IIJIS1 MICCIeOBaHUsI Kpuochephbl — HEMPePhIBHbIN
npouecc. OH 6epéT cBOE Havallo B cepelrHe TIPOLLIO-
ro Beka, Korga cosgapajics Karanor neqnukos CCCP
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U Pa3BOPAUYMBAIIUCH PAOOTHI IO COCTABICHUIO ATiaca
CHEXXHO-JIEIOBBIX pecypcoB Mupa. Pa3sutre reovH-
(hopMaIMOHHBIX TEXHOJIOTUN U JUCTAHIIMOHHBIX Me-
TOAOB BBIBEJIM 3TOT MPOLIECC HA HOBBIN TEXHOJIOTUYE-
ckuit ypoBeHb. Co3naHHas UH(pOpMalIMOHHAs OCHOBA
B COUYETAHUU C COBPEMEHHBIMU MOAXOAaMU TTO3BOJISIET
3¢ (HEeKTUBHO pa3BUBATh CUCTEMY TIISILIMOJIOTUYECKUX
0a3 maHHBIX, MHTErPUPOBATh UX B PerUOHAJIbHBIE U
MEXIVCIUTUIMHAPHBIE TPOEKTHI.

B pesynbTare npoBeAEHHBIX UCCASI0BAHUI CO3MaHbI
aJITOPUTMBI UHTETpalMu UH(POPMALIMOHHBIX PECYPCOB
10 IPEAMETHOM 0051acTh «I JISIITUOIOTHST», OLICHEH TeMa-
TUYECKUI 0XBaT MH(MOPMALIMOHHBIX PECYPCOB, a TAKXKe
MpoBeieHa afanTalusi ”HHOPMALIMOHHBIX PECYPCOB JIJIsT
MOTeHUMAIbHBIX MOJIb30BaTe/ell B paMKaX KOHKPETHbBIX
HWHTEeTpallMOHHBIX MPoeKToB. B mpoliecce paboT mosy-
YeHbl HOBbIE PE3YJIbTAThI 110 (POPMUPOBAHUIO KJIACCU-
(bULIMPOBaHHBIX U CTHIKYIOIIMXCS UH(MOPMALIMOHHBIX
PECYPCOB OT pa3HbIX UCTOUHUKOB JaHHBIX, BHITIOJIHEHO
«KOHCTPYHMPOBaHME» HOBBIX 3HAHUI1 HA OCHOBE XpaHU-
JIUIIL MAaCCMBOB MeTauHMOpMallM1 U OpraHu3aluy UH-
(opmaioHHoro uHTepdeiica ajs crneuruaiucToB Mo
KOHKPETHBIM HaIlpaBJIeHUsIM (pyHIaMeHTaIbHbBIX U TIPU-
KJIaHbIX UCCENOBaHUN B 001acTU misiuMosoruu. MH-
Terpalysi CeTeBbIX PECYPCOB BBIMTOJTHSIETCS HA OCHOBE
ceTeBbIX Beb-cepBUCOB, KOTOpbBIE CIIyXKaT TakXke 3Jie-
MEHTaMu TexHojioruu I'pui, a MHTErpalusi pecypcoB B
Bune [ MMC-11poeKToB moaIep:kuBaeTCsI CETeBEIMU aHA-
mmtrnaeckumu [TYIC. Bc€ 310 1103BOIISIET TOBOPUTH O pe-
ajM3alu MHTEpoIepadeIbHOCTH MPOCTPAHCTBEHHBIX
JIAaHHBIX IT10 msiuuonoruy B UHctutyte reorpaduu PAH.

HameueHbl mepcreKTuBbl pa3BUTUSL MHDPACTPYK-
TYPbI MPOCTPAHCTBEHHbBIX TJISILIMOIOTUYECKUX TaHHBIX.
ITapanienbHoO ¢ HapallMBaHMEM MAaCCHUBOB JTaHHbBIX
IUIAHUPYETCS CO3MaHUE €NUHOTO TJSLMOI0TMYECKO-
ro reomnopraja Ha 6a3e COBPEMEHHBIX KOMMEPUYECKUX
nponykToB ArcGIS Server u ArcGIS Online. ArcGIS
Server MoO3BOJISIET BECTU MOJHOLIEHHYIO padOTy 4yepe3
OKHO 00BIYHOTO BeO-0Opay3epa. Ha MecTo mob3oBa-
telis Takoit TMC He TpeOyeTcsl ycTaHOBKA KaKUX-JIM-
60 I'MC-npunoxenuit, Bcs ¢GyHKIIMOHAIBHOCTD pea-
JIM30BaHa Ha cepBepe, a Be0-0pay3ep Urpaert, Mo CyTH,
posb TepmMuHana. ArcGIS Online — pa3MeliéHHas B
001auHOM MH(PPACTPYKTYpE I1aTopMa WISl CO3NaHUS
KapTorpaduyecKux MpoekToB, KOTOpasi MPeA0CTaB/IseT
JIOCTYIT K TMHAMUYHBIM pecypcam, Ja€T BO3BMOXHOCTh
C03/1aBaTh U KaTaJIOTU3UPOBATh KapThl, TaHHBIE U MPU-
JIOXKEHMS, a TAKXKE TTPENOCTABISATh UX MOJIb30BaTEISIM.

IIpu moaroroBke mMyOJMKAallMU MCIIOJb30BaHBI pPe-
3yJIbTATHI, TOJyYeHHBIE B paMKaX IIPOEKTOB, MOIAEP-
kaHHBIX PODU (Ne 11-07-00389-a, 12-05-00107-a,

13-05-12047 u 13-05-41195PI'0O-a), rpanToM Bemy-
et HayuHou 1kosbl HIII-5967.2014.5 u I1porpam-
Mmoii Ne 4 TTpesnnnyma PAH.
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Summary

Substantial and rapid environmental changes
require developing methods which could be able to
manage huge information flows, to optimize pro-
cesses of the data acquisition, storage, analysis, and
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exchange. Such facilities can be provided by the newly
developed GIS technologies. Digital data bases are
used as the key component of the GIS methods. We
present the system of glaciological data management,
developed in the Institute of Geography of Russian
Academy of Sciences (IGRAS). Digital Atlas «Snow
and Ice on the Earth», glacier inventories and digital
library are the basic structures making possible objec-
tive presentation of the glaciological knowledge and
data. The system provides the data integration, access
to the data base, and makes possible using the GIS
techniques for analysis. Data integration technologies
are designed to form the united information space of
subject areas of the spatial data. The objects of inte-
gration in our study are the information resources
of glaciology, accumulated in a distributed system
of data on the IGRAS web servers and geoportals in
forms of data and metadata bases, structured (in a
particular format) data files, object data files (plain
text, documents, images, etc.), and electronic atlases.
The best option for formation of a large-scale distrib-
uted environment, integration of many information

resources of glaciology is to provide the so-called
interoperability of data. This refers to compliance
with certain rules or usage of additional software tools
that allows interaction between various spatial data.
These are standards to which the integrated informa-
tion resources of glaciology should satisfy. The result
of integration of the glaciological data technology
application is the series of software and technology
solutions. The main result of this work is creation of
geoportals «Electronic Earth» (www.webgeo.ru),
«The Nature and Resources of the Russian North»
(www.north.webgeo.ru), «IPY-IGRAS» (www.mpg.
igras.ru), all based on the spatial glaciological data.
Another result is the digital and web-atlas «Snow and
Ice of the Earth», presenting the example of open
source of the spatial data on glaciology in the multi-
program environment. Regional data bases created
for regions of the Caucasus and the Antarctic Conti-
nent make it possible to develop various GIS models
and to analyze interrelations, status and dynamics of
glaciological parameters. The system of links provides
easy access to distributed resources.
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