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KapnaueBckmnii A.M., HoBakoBckuii b.A.
Bo3moxkHocTH Hcnob3oBaHuss HHCTpyMeHTOB I'MC-nakera ArcGIS
JAJISl CTPYKTYPHOI'0 AaHAJIN3A JJIeKTPHYECKHUX ceTel

B pabGote paccMOTpeHBI OCHOBHBIE TIOHSATUS CETEBOIO AaHAJIW3a MPUMEHHUTEIBHO K
NEKTPUUECKUM CETSAM, a TaKKe BO3MOKHOCTH MOJYJIeH U reonH(pOpMallMOHHBIX HHCTPYMEHTOB
nakera ArcGIS mis pacuera Tpex KIIOUEBBIX IOKa3aTeNEW: 3JIEKTPOCETEBON LEHTPAaIbHOCTU
JUHUAR ~ 3JIeKTpolepenady, aJbTEPHATUBHOCTH  DJIEKTPOCHAOXKEHUS U TOIOJOTHYECKOil
YAAJIEHHOCTU MOTpeOuTens. BbIsiBIeHB OCOOEHHOCTH 3JIEKTPUYECKHUX CEeTe Kak MOJenu
KOMILJIEKCHON CeTH: HepapXMYHOCTh COIJIACHO KJIacCaM HAIpsDKEHUs, pa3Hble (PyHKIIMOHAIbHBIE
TUNBl BEPIIMH CETH (AJIEKTPOCTAHIMM U  DJIEKTPUYECKHE TMOACTAHLMU) M  HaJu4due
crneur(UYeckux THUIIOB COEAMHEHMs] — OTHaek. B uccienoBaHMu NpoOBEIEHO CpPaBHEHHUE JIBYX
MoOJieJIell TpEeACTaBJIEHUsl TeorpaUuueckux CeTe — IeOMEeTPUYECKOM MU TpPaHCIOPTHOM —
u cootBercTBYtoUMX UM Monynelt 'MMC-makera ArcGIS — Utility Network u Network Analyst.
O060CHOBaHO, YTO HECMOTPS HA TO, YTO AIEKTPUUYECKUE CETH MO CBOEH CYLIHOCTH SIBISIOTCS
reOMETPUYECKUMH, Tropa3fo yJoOHee UX IMpeCTaBlIeHHE B BUIE TPAHCHOPTHON Mopaenu. ITo
JaeT ropas3o Oojblle BO3MOXKHOCTEH aHanu3a W aBToMaru3anuu. CTpyKTypa 3J1EeKTPUYECKUX
ceTell MOXKeT OBbITh BU3YaJIM3HpPOBAaHA C IIOMOIIBIO MPEJIOKEHHBIX TPEX MoKa3aTeneil Ha KapTe,
¢parMeHT KOTOpOW mpuBeneH B pabore. Takue KapThl MOTYT OBITh HCIOJB30BAHBI IS
BBISIBIICHHUS YSI3BUMBIX YYacTKOB CE€TH, YTO BAaXXHO IPHU IUIAHUPOBAHMM MEPONPHUATHH IO
Pa3BUTHIO SHEPTOCUCTEMBI.

KawueBble cjioBa: reonH(OpMAIlMOHHBINA aHaIW3, MPOCTPAHCTBEHHAs CTPYKTYpa, CETEBOM
aHanu3, Teopus rpadoB, TOMOIOTHUs, IECKTPUIECKUE CETH.

Karpachevsky A.M., Novakovsky B.A.
Capabilities of ArcGIS tools for structure analysis of power grids

The paper deals with the basic concepts of network analysis in relation to electric networks, as
well as the possibility of modules and geographic information tools of ArcGIS package for the
calculation of three key indicators: power grid centrality of power lines, alternativeness of power
supply and topological distance to the consumer. The peculiarities of electric networks as models
of complex networks: hierarchy according to voltage classes, different functional types of
vertices of the network (power plants and electrical substations) and the presence of specific
types of connection of the taps. The study compares two models of representation of
geographical networks — geometric and transport-and their corresponding modules GIS package
ArcGIS — Utility Network and Network Analyst. It is proved that despite the fact that electric
networks are inherently geometric, it is much more convenient to represent them in the form of a
transport model. This gives you much more analysis and automation. The structure of electrical
networks can be visualized using the proposed three indicators on the map, a fragment of which
is given in the work. Such maps can be used to identify vulnerable areas of the network, which is
important when planning activities for the development of the power system.

Keywords: GIS-analysis, spatial structure, network analysis, graph theory, topology, electrical
networks.
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Turos U.E., [1anoB A.B., Kpeuernukos B.B., lllyouna O.A., Mukaunnoa P.A.
Hpuxkaagusie 'NC s noaiepKKu paauanuoOHHO-IK0J0THYeCKOro MOHUTOPHUHIA
B peruoHax pa3MelieHus siIePHO- U PAANANMOHHO-0NIACHBIX 00 bEeKTOB

B cratee paccMoTpeHsl OCHOBHBIE TpeboBaHus kK TeouHopmanuonHoit cucreme (I'MC)
paIualMoOHHO-3KOJIOIMYECKOTO0 MOHMTOpPUHIa aTMOC(HEPHOro BO31yXa, HA3eMHBIX M BOIHBIX
HKOCHCTEM B pPaliOHE pPa3MEIICHUs SIEPHO- U PaJMallMOHHO-OMACHBIX 00beKTOB. [IpoBeneH
aHamuz [MIC u cucrem nopaepxku mnpunstus pemenuit (CIIIP), ucnonssyrommx I'MC-
TEXHOJIOTMM MpH MPOBEIEHUU  PaJAUALUOHHO-IKOJIOTUYECKOTO MOHHUTOPHHIA, OLEHKU
HOCJEICTBUM PaJMOAKTUBHOIO 3arps3HEHUs TEPPUTOPUHM, a TakkKe HX peadbuIuTaluu.
[IpencraBnen ananu3 mporpaMMHbIX MpoaykToB ans co3fanus ['MC u nmpeasioxkeH nepedeHb
OporpaMM, HCIOJb30BaHHE KOTOpBIX Oyaer Hambonee 3¢ddexkTuBHBIM npu co3manun ['MC-
IIPOEKTa MOJACPKKH PaAUAlMOHHO-IKOJIOTHYECKOro MoOHMTOpuHra. IlpeacraBieHa cxema
paIualMOHHO-3KOJIOIMYECKOTO ~ MOHHTOPUHIa C  IPUMEHEHHEM  TIeonH(pOpMaIlMOHHbBIX
TEXHOJIOTHH, a Takxke cTpykTypa u coctaB [ IC-nipoexra.

KiroueBbie caoBa: ['MC-mipoekTbl, pagualiMOHHO-3KOJIOTMYECKUH MOHUTOPHHI, SAEPHO- U
paanannoHHo-onacHele 00bekTH (IPOO), paananroHHas 0OCTaHOBKA.

Titov LLE., Panov A.V., Krechetnikov V.V., Shubina O.A., Mikailova R.A.
Applied GIS for supporting radioecological monitoring in the vicinity of nuclear
and radiation hazardous facilities

The article describes the main requirements for the geo-information system (GIS) of
radioecological monitoring of atmospheric air, terrestrial and aquatic ecosystems in the vicinity
of nuclear and radiation hazardous facilities. The analysis of GIS and decision support systems
(DSS) wusing GIS-technologies during radioecological monitoring, the assessment of the
consequences of radioactive contamination of territories and their remediation has been carried
out. The analysis of software products for developing the GIS has been presented and a list of
programs, the use of which would be the most effective at the development of GIS project for the
support of radioecological monitoring, has been proposed. The scheme of radioecological
monitoring using geo-information technologies, as well as the structure and composition of the
GIS project have been presented in the paper.

Keywords: GIS projects, radioecological monitoring, nuclear and radiation hazardous facilities,
radiation situation.
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3ao0ouna A.I'., Kypoun U.B.
KommiekcHbIe F€0(1)l/l3l/l‘l€CKl/le HCCJICI0OBAHMSA apX€O0JOr'MY€CKUX NMaMATHUKOB
U MPUHIUNBI HHTEPHpPeTAlNU JaHHbIX

l'eodmsuka MMPOKO MCIIONB3YETCS MPU HEPA3PYIIAIOUINX HCCIETOBAHUSIX OOBEKTOB HCTOPHKO-
KyJbTypHOro Hacienus. HeoqHO3HAauHOCTb MHTEpHpEeTaldy [aHHBIX BbI3BAHA KOMILIEKCOM
OOBEKTUBHBIX TPUYUH: OrPAHWYCHUSMH TE€O(PH3MYECKHX METOIOB U  CYIICCTBEHHOM
HEOJHOPOJHOCTBIO KYJBTYPHOTO CJIOSl apXEeOoJOTMYeCKUX NaMATHUKOB. IloaTomy akryanbHa
pa3paboTKa aNropuTMa UCCIIEA0BAHUH, TO3BOJISIONIETO YMEHBIIUTh KOJINYECTBO OIIMOOK I1EPBOTO
U BTOPOTO POJia U, COOTBETCTBEHHO, TIOBBICUTh KAUE€CTBO HEpa3pyLIAOIINX UCCIIEI0BaHUN OOBEKTOB
UCTOPUKO-KYJIbTYpHOTO Hacneaus. [Ipemnaraercss alropuT™, BKIIOUYAIOMIMN 3Tarbl KOMIUIEKCHBIX
reopu3NUecKX HW3MEpeHH (MarHuTo- W AJIEKTpopa3Benka), o0paboTku (cerMeHTanus) |
UHTEpIIpeTaluy (Ha OCHOBE amlpHOpHOM HMHGpoOpMalu o (opMe U pazMepax MperosiaracMbIX
00BEKTOB MOUCKA, a TAKXKE O TUMAX Ie0(pU3NIECKUX AaHOMAITHH, COOTBETCTBYIOILIMX OOBEKTaM).
DKcrnepuMeHTaJIbHbIE UCCIEA0BaHUs Ha TeppUTOpuH cpeaHeBekoBoro Kymmanckoro 11 cenuia
BBISIBUJIM HEM3BECTHYIO pPaHEe JIMHUIO YKPEIUICHWH W MO3BOJMIM BOCCTAHOBUTH PSJIOBYIO
IUTAHUPOBKY MocesieHus. [Ipu peKOHCTPpYKIMH IUIAHUPOBKU OBUIO OINpPENETIEHO PacIoyIOKEHHE
Pa3HOIUIAHOBBIX COOPYKEHUI — POB, OCHOBAHMsI COOPY>KEHUI 13 MPOKAJIEHHON U YIJIOTHEHHOM
[JIMHBI, SIMBI JKWJIBIX M TPOU3BOACTBEHHBIX MOCTPOEK, o4yaru u mp. [lodyueHa oueHka cTeneHu
COXPAaHHOCTH KYJBbTYPHOIO cjios. Pe3ynbTaTbl MHTEpIpeTaluu MOATBEP)KICHbI MOYBEHHBIMU
OypeHusiMH © packonkamu. Mupopmarnus, momyueHHas B pe3yJbTaTe Hepa3pyLIaroIIuX
UCCIICIOBAaHUM, NMPUHLUIHAIBHO Ba)XKHA C TOYKH 3pPEHHMSI COXPAaHEHHMsS OOBEKTOB MCTOPHKO-
KyJbTYPHOT'O Hacleusl.

KawueBble cJioBa: d3JIEKTpOpa3BelKa, MarHUTOpa3BelKa, o00paboTKa, WHTEpHpeTaIns,
ApXCOJOTNYCCKUC TTaMSATHUKH, IIJIAHUPOBKA.

Zlobina A.G., Zhurbin L.V. Complex geophysical surveys of archeological sites
and principles of data interpretation

The geophysics is widely used at nondestructive researches of objects of historical and cultural
heritage. The ambiguity of data interpretation is caused by a complex of objective reasons:
restrictions of geophysical methods and significant heterogeneity of the cultural layer of
archaeological sites. Therefore the development of the algorithm of researches allowing to reduce
the number of errors of the first and second kinds is relevant and, respectively, to increase the
quality of nondestructive researches of objects of historical and cultural heritage. The algorithm
including stages of complex geophysical measurements (magnetic and resistivity surveys),
processing (segmentation) and interpretation (on the basis of a priori information on the form and
sizes of expected objects of search, and also about types of the geophysical anomalies
corresponding to objects) is offered.

Experimental studies on the territory of the medieval Kushmanskoe III settlement revealed a
previously unknown line of fortifications and allowed to restore the row layout of the settlement.
During the reconstruction of the layout, the location of various constructions — ditch, the
foundation of structures made of calcined and compacted clay, pits of residential and industrial
buildings, hearths, etc., was determined. An estimate of the degree of preservation of the cultural
layer is obtained. The results of the interpretation are confirmed by soil drills and excavations.
The information obtained as a result of nondestructive research is fundamentally important from
the point of view of the preservation of objects of historical and cultural heritage.

Keywords: resistivity survey, magnetic survey, processing, interpretation, archaeological sites,
layout.
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I'opnees H.A., MosuanoB A.b.
ABTOMATH3ALMSA CTPYKTYPHO-TeOMOP(OI0ru4ecKoro MeToaa peKOHCTPYKIUH
CABUTOBBIX TEKTOHHYEeCKHX Hanpsi:kenuid JI.A. Cum

[IpennoxxeH M MPOTECTUPOBAH OPUTHMHAIBHBIA CIOCOO aBTOMAaTHU3allMHM CTPYKTYpPHO-T€OMOP-
¢onoruueckoro (CI') Merona pEKOHCTPYKLUUHM CABUIOBBIX TEKTOHHYECKHUX HaNpsHKEHUN
JILA. Cum. [laHHBIA croco® OCHOBaH Ha MPUMEHEHHH OIPEIEeNIEHHOro Habopa alropuTMOB
KOMIIBIOTEPHOI'O 3PEHHS K MCXOJHBIM KapTaM BBICOT WJIH CIIyTHUKOBBIM CHHUMKAaM MECTHOCTH.
Croco®6 cocToMT W3 TpeX OJTamoB: Ha TMEpPBOM JTale TPOMU3BOJAUTCA ACIHPpPOBAHHE
HEOOXOIUMBIX JIMHEAMEHTOB, Ha BTOPOM — T[IOMCK H H3MEpPEHHE YIJIOB MEXIY
COIPHUKACAIOLIUMUCS JINHEAMEHTaMU, Ha TpeTheM — Kitaccupukanus no M.B. ['3o0Bckomy.
Briienenue ilnHeaMeHTOB MOXKET OBbITh BBIMOJIHEHO KaK BPYUYHYO (IIyTE€M HaHECEHHUs! BEKTOPHBIX
¢uryp Ha Yy4acTOK CIyTHHUKOBOIO CHHMMKA WJIM HAJOXEHHS TOTOBOM CXEMbl), TaK U
aBTOMATHUYECKU IPH MOMOILM aJrOpUTMa CKeJIeTHU3aluu OMHAapU30BaHHOW KapThl BeIcOT. Ha
CJIEIYIOIEeM JTare MPHUMEHSETCS MpOoIeaypa MOUCKa T.H. 0COOBIX TOYEK Ha CKEJIETH30BAHHOM
n300paKeHNHM WM HAHECEHHOW BPYYHYIO BEKTOpHOM Macke. Jlamee B TOUKax IepecedeHus
NPUJIETAIOIIKX JIMHEAMEHTOB U JIMHUM pa3jioMa MPOU3BOAUTCA HU3MEpeHue yrioB. s atoro
CpaBHUBAETCs SPKOCTh IMHUKCENeH Ha OKPY)XHOCTSAX C LEHTPOM B OCOOOH TOYKE U PaTUyCOM,
noJ0MpaeMbIM TakK, YTOOBI IIAr W3MEPEHWs HE MPEBbIMAN 3aJaHHOW MOTPENIHOCTH. TOdYKH-
BEPILIMHBI Pa3BEPHYTHIX YIJTIOB OTOpACHIBAIOTCS, @ 3HAYEHMS OCTPBIX YIJIOB 3aIllMCBIBAIOTCS B
MacCCHB JIJTs TIOCTIeAyIomIeH kraccudukamnmu 1mo ['30Bckomy.

Otan knaccupuKay pealn3oBaH B BUAE LIEMU YCIOBUHM, IPOBEPAEMBIX ISl KQXKI0TO 3HAYCHUS
YIJOB M3 IMOJIyYEHHOTO MAaccuBa. YCIOBHUS COCTOST B MNPUHAAJICKHOCTH YIJIa 3aJaHHOMY
UHTEpBaNly ¢ (UKCUPOBAHHBIM CPEJHUM U M3MEHSIEMbBIM JOMYCTUMBIM pa3Opocom. Kaxapril Tumn
uMeeT pa3Hblii Habop ycioBuil. [locie npoBepku BcexX yCIOBUM A BCeX HAWCHHBIX 3HAYCHUN
YTJIOB BBIYUCIIAIOTCS BEPOSITHOCTH MPUHAIIEKHOCTH pa3jioMa K TOMy WM MHOMY THITY.

Jns tectupoBanus Obul BeIOpaH pernoH JleHo-OJEHEKCKOTo Mexaypeubs. TeppuTopus
TECTUPOBAHUS MPUYPOUYEHA K ceBEpO-BOCTOKY CrlOupckoit matgopmsl. VicxoaHble KapThl BBICOT
obumn B3aThI 13 JaHHBIX ASTER GDEM v2.

B nenom, npoBeieHHOE TECTUPOBAHUE CIIEAYET CUUTATh YCHEIIHbIM, IOCKOIBKY OOJIbIlasl YacThb
(21/25) uccrnegyembIx pa3IoMOB ObUIa MPaBWIBHO KiaccuduuupoBaHa. Ilpu 3ToM, KOHEuHO,
OBLIT BBISIBJICH s/l 3aMevYaHui Ha Oyyiee.

Takum 00pa3oM, K HACTOSAIIEMY MOMEHTY OBLJIO CO3/[aHO M YCHEUIHO MPOTECTUPOBAHO
MPOTPaMMHOE CPENICTBO, Mo3BoJIsitoliee aBTomatuzupoBaTh CI' meton JI.A. Cum U 3HAUUTETBHO
YCKOPHUTDH PaOOTHI MO ONPEIETICHNUI0 HEOTEKTOHNYECKUX HAMIPSHKEHUH STUM METOAOM.

KiroueBble ¢jIoBa: CTPYKTYPHO-T€OMOP(HOIO-TUIECKUN METOJ, HEOTEKTOHHUKA, KOMITBIOTEPHOE
spenue, OpenCV, Python, ckenetuzammsi.

Gordeev N.A., Molchanov A.B. Automation of L.A.
Sim structural-geomorphological method for reconstruction of shear tectonic stresses

The development of the application is based on the automation and upgrading the structural-
geomorfological (SGM) neotectonic stresses reconstruction method of L.A. Sim. This
method is based on the application of a specific set of computer vision algorithms to the
original elevation maps or satellite images of the terrain. The method consists of three stages:
at the first stage, the necessary lineaments are decrypted, at the second — the search and
measurement of angles between contiguous lineaments, at the third — classification by
M.V. Gzovsky.



Selection of lineaments can be performed both manually and automatically using the
skeletonization algorithm of a binarized height map. At the next stage, the procedure of
searching for specific points on a skeletonized image or a hand-marked vector mask is applied.
Next, at the points of intersection of the fault line with adjacent lineaments, angles are measured.

The classification stage is implemented as a chain of conditions that are checked for each value
of the angles from the resulting array. Conditions are represented by the angle belonging to a
given interval with a fixed average and unadjustable spread. Each type has a different set of
conditions. After checking all the conditions for all found angle values, the probabilities of a
fault belonging to one or another type are calculated.

The region of the Leno-Olenek interfluve was chosen for testing. The testing territory refers to
the northeast of the Siberian platform. The initial elevation maps were taken from ASTER
GDEM v2 data.

Testing should be considered successful because the most of the faults under consideration (21/25)
were classified correctly. At the same time, a number of remarks have been identified for the future
work.

Thus, a software tool that allows to automate the method L.A. Sim and significantly speed up the
work on the determination of neotectonic stresses by this method has been created and
successfully tested.

Keywords: structural geomorphological method, neotectonics, computer vision, OpenCV,
Python, skeletonization.
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Bacuabes B.U., BacuinbeBa E.B., ’KatnyeB H.C., Canxuen I'. /1.
ITapameTpbl 00pa3oBaHKs U IBOJIOLMH MAHTHITHO-KOPOBOr0 MUTPAHTA

[pencTaBieHbl KOHIENITYaIbHAsS U MaTEMaTH4eCcKasi MOJICIA TPAHCIIOPTa MAHTUIHOTO BEIIECTBA
C TIOHM)KEHHOW OTHOCHTEIIFHO BMEMIAIOIIEH CpeIbl IIOTHOCTRIO B 3eMHYIO Kopy. Ha ux ocHoBe
pa3paborana mmiardpopma Ui MapaMETPUUECKOrO MOJCTMPOBAHKS HAKOIUICHUS BEIIECTBA
B NIyOMHHOW KaMmepe, a Takke OOpa30BaHHS W SBOJIIONWM MaHTHWHO-KOPOBOTO MHIpPaHTa —
nporpamma Vladi Overpressure. [Iporpamma mo3BossieT MOICIMPOBATH 00pa30BaHUE TITyOUHHON
HAKOIUTEIILHOW KaMephl TPEX PA3IUYHBIX (HOpM, a Takke GOpPMHUPOBAHUE U IBOJIOIMIO MUTPAHTA
Tpex pa3nuuHbiXx (opm. s pacuera CKOPOCTH TMOJbEMa MHUTPAHTA HCIOJIB3YIOTCS ST
ypaBHenwii (Hetorona, ¢on Purtmarepa, Crokca, AsureHa-JIsmienko, Criepa), CBSI3BIBAIOIINX
MEXKIy COOOH CIEAYIOINE MapaMeTphl: IUIOTHOCTh, MPOYHOCTh, TEMIEpaTypa, JHHAMHUYECKAs
BSI3KOCTB, MTPEJICNT TEKYUYECTH CPEIbI M TUIOTHOCTh MUTPAHTA.

KiroueBble cj10Ba: MaHTUHHO-KOPOBBIM MHIPAHT, M30BITOYHOE AABIICHUE, MAapaMEeTPUUECKOE
MOJIETTUPOBAHUE.

Vasiliev V.1, Vasilieva E.V., Zhatnuev N.S., Sanzhiev G.D.
Parameters of origin and evolution of the mantle-crust migrant

The conceptual and mathematic models of the transport of a mantle substance with reduced
relative to the enclosing medium density to the Earth crust are introduced. Based on them, the
platform for parametric modeling of the substance accumulation in a depth chamber, formation
and evolution of the mantle-crust migrant has been created as software Vladi Overpressure. The
software provides to simulate forming of the depth accumulative chamber of three different
shapes as well as forming and evolution of the mantle-crust migrant of three different shapes.
The rate of the migrant ascent can be calculated by five equations (Newton's, von Rittinger's,
Stokes's, Allen-Lyaschenko's, Spera's) that relate the following parameters: density, strength,
temperature, dynamic viscosity, yield strength of the enclosing medium, and migrant density.

Keywords: mantle-crust migrant, overpressure, parametric modeling.
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VJIK 004.942

Komeap C.M., Outnn A.Jl., Camconon T.E.
YcrpaHeHHe JIOKANbHBIX OHMKEHUH HA HU(PPOBBIX MOJE/AX peiabeda
C COXpaHeHHEM 0COOCHHOCTEeH HCXOHOIO0 MOJISA BBICOT

Hudposeie momenn penbeda (LIMP) axTHBHO TpHUMEHSIOTCS B 3a/1avax, CBSI3aHHBIX
C MOJEIIMPOBAHUEM PaCIPEEIICHUS IOBEPXHOCTHOIO CTOKA.

s moctoBepHOro aHanmu3a HeoOxoaumo, 4todbl [IMP Obina mpuBeneHa K «THIPOTOTHYECKH
KOPPEKTHOI» ¢opme. D10, B NEPBYIO OYepe/lb, 03HAYAET YCTPAHEHHE 3aMKHYTBIX JIOKAJIbHBIX
MOHWKEHUH, KOTOpBIE SBJSIOTCS MPENATCTBUEM JUIsl pacnpocTpaHeHHs croka. CyliecTByeT
MHOXECTBO aJITOPUTMOB Trujapojoruueckoil kxoppekuun [IMP (Bkirouas 3amosiHeHHe,
paspyllieHue TpaHULl ¥ KOMOMHUPOBAHHBIE AJITOPUTMBI), HO JIUIIb HEOOJbIIAsl HUX 4YacTb
COXpaHseT 0COOEHHOCTH penbeda NOHMKEHUS.

B Hacrosmeit pabore mnpencTaBi€H aITOPUTM YCTPAHEHHS] 3aMKHYTBIX JIOKaJbHBIX
HNOHWKEHUH, KOTOpBIH (OopMUPYeT Ha MX MECT€ HAKJIOHHYI MOBEPXHOCTb €CTECTBEHHOU
dopMBI, coXpaHsIS TPU OTOM OCOOEHHOCTH UCXomHOro penbeda. [lpu BBITONTHEHUU
THAPOJIOTUYECKOW  KOPPEKIUH MpU  TOMOIIM  IPEAJOKEHHOro  ajJropuTtMa  o0nacThb
MOIU(UKAIMKA BBICOT HE paCIIUpPSIETCS 3a TMPeAeNbl COOCTBEHHO JIOKAIBHBIX TOHMKCHHM,
COXpaHseTCs TakXKe BO3MOXKHOCTh He 00pabaTbiBaTh HEKOTOpbIC, 3apaHee YyKa3aHHBIE,
noHmwkenus (Oeccrounsie obOmactu). CpaBHEHHE pe3yJabTATOB pPAabOTBI  aNTOpUTMa C
CYIIECTBYIOIIHUMH MMOAX0JaMHU K THAPOJIOTHYECKON KOPPEKIMHU TOKA3bIBAET, YTO MPEIaracMoe
3al0THEHUE TIOHM)KCHHH C Y4YeTOM OCOOCHHOCTEW pernbeda MO3BONSAET IMONYYHTHh Oosee
JIOCTOBEPHYIO (C TOYKM 3pEHHs THAPOJOTHYECKOr0o aHajiu3a) MoJAendb (Cpeau ApYyrux
aJITOPUTMOB 3alOJHEHUS1) U COMOCTAaBUMO C PE3YyJIbTaTaAMH aJIrOPUTMOB Pa3pyLIEHUs T'PaHULL
MTOHWKEHUM.

KiroueBsble cioBa: mudposas Moaens penbeda, THAPOIOTHIECKUN aHANN3, MpeaBapHTeIbHAs
oOpabotka LIMP 3aMKHYyTBIE TOHMKEHUS, 3a110JTHEHUE (YCTpaHEHHE) TTOHKECHHH.

Koshel S.M., Entin A.L., Samsonov T.E. Feature-preserving removal of local depressions
on digital elevation models

Digital elevation models (DEM) are widely used for hydrological analysis — the assessment of
surface runoff properties. ‘Raw’ DEMs are rarely suitable for reliable hydrological analysis,
which requires DEM to be in so-called ‘hydrologilcally correct’ form. Hydrological correctness
requires that all closed local depressions (pits) should be removed from DEM. There are a lot of
hydrological DEM pre-processing (pit treatment) algorithms, including filling, breaching, and
combined approaches, but most of them cannot preserve surface features from initial DEM. This
paper presents a new algorithm for filling closed local depressions which replaces every pit with
naturally-shaped surface, allowing preservation of initial surface features. Modification
procedure of the proposed algorithm does not exceed depression boundaries and cannot change
potentially reliable DEM fragments. Comparison of results of hydrological correction obtained
by several algorithms shows that proposed feature-preserving filling procedure produces more
reliable surface for further hydrological analysis, and the results are comparable to the results of
breaching procedure.

Keywords: digital elevation model; hydrological analysis; pre-processing; closed depressions;
depression treatment; filling.
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Kpasuosa B.!., Yanosa E.P.
AspoxkocMuYecKoe KapTorpa¢gupoBanie YHHKAJIbHBIX JAHAIAPTOB
Buts3zeBckoi nepechbinu

[IpencraBnena kapta nasamadTHO-MOPPOIO-THIECKON CTPYKTYPBI CpeliHel yacTu BuTsa3eBckoit
nepecsinu. Kapra coctaBiieHa Ha OCHOBe Jeu(pprUpoBaHus LIU(PPOBBIX a3POCHUMKOB MacIiTada
1:2000 nns mpuOpeXHOM 30HBI MEPECHINN U CHUMKOB co cinyTHHka SPOT-6 macmraba 1:5000
JUISl IPUJIMMAHHOTO TIOHWKEHMSI. BBISBIEHBI OTIIMYUTENBHBIE YEPTHI 3TOTO Y4aCTKA IEPECHINH —
Pa3sBUTHUC IHHpOKOfI IMOJIOCHI IUIAKHBIX IOIOH IIPpU OTCYTCTBUH BaJiOB (i)pOHTaJ'ILHI)IX JIOH 3a
IUBSKEM; IEPUOJNYECKOE 3aJIMBaHUE IITOPMOBBIMA MOPCKMMH BOJIAMHU YYaCTKOB IPUIMMAaHHOIO
IMMOHWMKCHUSA, PA3ACICHHBIX PCIIMKTOBBIMH aKKYMYJIITUBHBIMU (1)OpMaMI/I; HaJIMYWe B TBUIOBOH M
CPEIMHHOM 30HAX IIJISHKA YYAaCTKOB YBJIAKHEHUS IPyHTA U CT'YLICHHS PACTUTEIBHOCTH B CBSI3U C
MNOCTYIUICHUEM BOJA U3 TMPUIMMAHHOIO TIOHMKCHHA II0 KaHajlaM | JIO)KOMHAM CTOKa.
BrlsBieHHBIE 0COOEHHOCTHM HEOOXOJUMO YUYMTHIBaTh IpPH pa3pabOTKe MEpPONpUSATHH IO
PEKpPEalMOHHOMY OCBOCHHIO IIEPECHIIIN.

KiroueBble c10Ba: mepechlb, AIOHHBINA penbed, 3aTorienune, tanamadTHo-MopdonornyecKast
CTPYKTYpa, KapTa, a3pOCHUMKH, KOCMUYECKHUE CHUMKH, PEKPEAIlIMOHHOE OCBOCHHE.

Kravtsova V.1, Chalova E.R.
Aerospace mapping of the Vityazevskiy bay bar Unicom landscapes

A map of the landscape-morphological structure of the middle part of the Vityazevskaya bay bar
is presented. The map was compiled on the basis of the interpretation of digital aerial pictures at
a scale of 1:2000 for the coastal zone of the bay bar and images from the SPOT-6 satellite at a
scale of 1:5000 for around lagoon lowlands. The distinctive features of this bay bar area were
identified: the development of a wide strip of beach dunes in the absence of the frontal dunes
behind the beach; periodic storm seawater flooding of areas of around lagoon lowlands,
separated by relic accumulative forms; the presence in the rear and middle beach areas of soil
moistening and thickening of vegetation in connection with the inflow of water from the around
lagoon lowlands coming by channel and hollows of runoff. The identified features must be
considered when developing measures for the recreational development of the bay bar territory.

Keywords: bay bar, dune relief, flooding, landscape-morphological structure, map, aerial
pictures, satellite images, recreational exploration.
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