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COMPARISON OF DIFFERENT METHODS OF
AGGREGATION OPEN GEODATA TO CONSTRUCT
A MAXIMALLY ACCURATE DIGITAL ELEVATION

MODEL

Demina O.I., Parshin A.V., Shestakov S.A.
Vinogradov Institute of Geochemistry SB RAS, Irkutsk, Russia

Digital elevation model (DEM) is one of the most
important components of GIS technologies. It does not
require field research throughout the study area and
thus gives the fused dataset elevation. DEM especially
important for three-dimensional geoinformation modeling
of mineral deposits, because it is the most effective means
of spatial organization without vertical positioning

Initiative scientific work often not involves the
allocation of special funds for land activities, procurement
of accurate satellite data, and another ways, which
would allow you to create accurate DEM. Is of interest
the methods of constructing the most accurate terrain
models based on aggregation of open, publicly available
sources of geo-information [1], and the development of
methods of creating such models for typical landforms
or certain areas of the earth’s surface. This data includes
satellite - AsterGDEM (Global Digital Elevation Model)
and SRTM (Shuttle radar topographic mission), and
topographic maps of scale 1: 200,000, 1:100,000.

Most often, researchers at DEM studied objects
used a relatively simple method of constructing a
triangulated irregular network (TIN-model), which is
a layer representing a continuous field of height values
to give an image bulk form [2]. However, in the case of
mountainous areas and maps scales under consideration,
the obtained models are characterized by the presence
of the linear approximation and smoothing are contour
landforms that are often unacceptable. To eliminate the
effect of approximation is necessary to fill the space
between the contours additional geodata. Nevertheless,
this «topo»contours are necessary for inclusion in the
final model, and in addition are the standard, allowing to
draw conclusions about the accuracy of generated DEM
[3].
The problem was solved by the example of the Eastern
Sayan mountain. Complex studies have shown that to fill

the space between the contours on a topographical map
of the territory to altitudes below 2160m should use data
AsterGDEM, the height of 2160 or higher - SRTM 4.2. Be
aware that the remote sensing data are smoothed higher
forms of relief: for correct modeling of mountain peaks
(from 2720m) in both cases it is necessary to use the data
points heights with topographic maps , otherwise there
will be their smoothing [3]. After finding the spatial limits
of applicability of certain types of geo-information may
start finding methods of interconnecting remote sensing
and topographical map.

Must take into account the formats in which the source
data are presented: Earth remote sensing data are regular
DEM-raster (the ERS-DEM), while the topographical
map shows irregular vector lines and points.

The most obvious way to clarify relief - reformatting
ERS -DEM heights in an array of points XYZ (latitude,
longitude and elevation of the point ) and its subsequent
addition to topographical contours relief, broken
by periods. This method does not give the expected
result acceptable in the real world: linear interpolation
algorithms form a “step” in the area contour model.
Trying to eliminate this effect by buffering the contour
using a topographical map of zones of varying size and
subsequent clipped from ERS -DEM falling within this
zone points for alpine areas also does not give positive
results.

The most applicable method for interconnecting
selected the following method. The first step is re- TIN-
model (data formed from topographic map) in GRID-
point array of XYZ regular grid 5x5 m, then made export
data and SRTM DEM and AsterGDEM to GRID XYZ in
the network of the same dimension , and made a simple
addition of these two arrays.

It should be noted that the dimension of 5x5 m not
random and obtained empirically: a series of models with
different constructions of cell size , the same as for maps
and remote sensing (20x20, 15x15, 10x10, 7x7, 5x5,
3x3), and different (5x10, 10x5) shows that a reduction
cells does not lead to improved results, but requires sig-
nificantly more computing resources.

c

Fig. 1. a) DEM topo 7 x 7SRTM, b) 5 x 10 topo SRTM, ¢) 5 x 5 topo SRTM ( model and contour)
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By the above procedure was carried out to build a
model of the terrain located thereon trigonometrical point
that allowed us to estimate the accuracy of the model.
It was found that the developed DEM differs from real
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relief to 3m, while GPS- navigator gives an average error
of up to 15-17 m vertically [4]. Also proved that the
procedure established by DEM precisely here any single
open source data at all altitudes (Fig .2).
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Fig.2. Green — AsterGDEM isolines, Cyan — topo isolines, Blue — SRTM isolines, Red — isolines from final complex DEM.

The proposed method can produce a DEM for various
types of geological problems.

Literature

1. Parshin A.V., Melnikov V.A., Demina O.I., Rush E.A. GIS as a
ship's electronic chart systems // Vestnik of the Irkutsk State Technical
University. - 2012 . - Ne 1. - P.40 -46.

2. Kuchak A.O. Digital elevation model area "Lake Itkul " reserve "
Khakassia " creation methods and ways of using // Real Estate Cadastre
and monitoring of natural resources: Mat . conf. — Tula, Tula State
University, 2013. - P.272-277.

3. Demina O.I., Parshin A.V., Fedorov A.M., Shestakov S.A. Correct
technique for creating a digital elevation model based on open source
geodatabase (for example, field Bural Sardag ) / Georesources, Ne 3 (53)
,2013.-P.3-09.

4. Demina O.1., Parshin A.V., Fedorov A.M. Software of geological
and geochemical surveys and prospecting of ultrapure quartz raw
materials in the Eastern Sayan // Fundamental research. - 2013. - Ne 10
(8).-P.1778-1782.

®OPMUPOBAHUE MECTOPOKIEHUAM 30JI0TA
B YCJIOBUSAX KOJUIM3UOHHBIX OBCTAHOBOK
(BOCTOYHASI CUBUPD)

MenbuukoB B.A., Cnimpunonos A.M.

Hprymckuil cocyoapemeennbviil ynusepcumem, Mncmumym
eeoxumuu um. A.I1. Bunoepaoosa CO PAH, Upkymck, Poccust

JlaHHOE HCCie0BaHUE OPUEHTHPOBAHO HA PacIo3-
HaBaHHE OCHOBHBIX OTIIMYUTENHHBIX IPH3HAKOB W BHI-
SIBJICHHE TEHETUYECKHX OCOOCHHOCTEH 30JI0TOPYIHBIX
MECTOPOXKICHUH CYXOIOXKCKOTO YEPHOCIAHIIEBOTO THIIA
Ha Teppuropun Bocrounoit Cubupu: Cyxoii Jlor, [orer
Bricouaiimid, [Tepsenen u t.4. s pemieHus 3Toii npo-
0JIeMBI M3ydJaNnCh: TIeTporpaduieckue U MuUHEparpadu-
YeCcKHe XapaKTePUCTUKH BCEX THIIOB ITOPOJ U Py UcCIIe-
JyEMBIX MECTOPOXKJIEHHI; TIPOBOIMINCH TEOXUMHUYECKUE
HCCIIENOBAHNS PACTIPENEIEeHHs] METPOTCHHBIX, DPEIKUX,
PEIKO3EMEIBbHBIX M 3JIEMEHTOB JINTO(GUIIOB C KPYITHBIM
HOHHBIM PaJyCcOM; PEKOHCTPYHPOBAIUCH OOCTaHOBKH
(hopMHPOBaHNST BMEIIAIONIUX TOJII H 0COOEHHOCTH IIPO-
LIECCOB Py000pa30BaHusl; U3yUaIuch (HOPMBbI HAXOXK/Ie-
HUSI U pacIIpe/ieNIeHUs] OPraHNIeCKOTO YIIIeposa ISl BbI-
SICHEHHSI €TO POJIH B IIPOLIECCaX PylLo00pa3oBaHusL.

W3ydeHne XxapakTepuCTHUK pacCMaTpPHUBAEMBIX MECTO-
POKAEHHUI TOKA3aJIo, YTO:

1) Bce MeCTOpOXIEHHs NPUYPOYCHBI K TOJILAM,
HMEIOIUM  CHIEPOXaTbKOQHIBHYI0 TEOXHMHUYECKYTO
CIIenHann3anuio, GOpMUPOBABIIYIOCS OIaromaps MoCTy-
IUICHUIO DKCIJIO3UBHOIO MaTepualia M 3a CYeT aKTUBHOM
IKCTAJIAIUOHHON AesiTebHOCTH [1].

2) Uccnenyemble MecTOpOXICHNS (POPMHPOBAINCH B
YCIIOBHSX 3€JIE€HOCIAHLEBON (allii PerHoHaIbHOTO Me-

TamMophu3Ma U MPUYPOUIEHBI K aHTUKIHMHAIBHBIM CKJIA/I-
4aTo-pa3phIBHBIM CTPYKTYypaM TPEThEro MOpsaKa, Ie
PYAOBMENIAIONIMMH  SBISAIOTCS 30HBI PacCIaHIEBAHUS
U MHTCHCUBHBIX INIACTHYECKUX JedopManuii ¢ MOBHI-
LICHHOH MPOHUIIAEMOCTBIO CPEJIbl, SBISIIOIICHCST Hanbo-
niee OMaronpusATHOM U METacCOMaTH4eCKUX mpeodpaso-
BaHUI U JIOKaJIH3aIHU 30JI0TOPYJHOW MUHEPAIN3aIN.

3) Bce mMecTopoxaeHus MPEACTABISIOT COO0H MITOK-
BEPKOBBIE PyAHBIE TeNla U HOCAT MPOXKIIKOBO-BKPAIIICH-
HBII XapakTep OpyAeHEHHs. XapaKTepHO OTCYTCTBHE
CEeKyIIMX KBaplLeBbIX kui. Ilo MuHepadbHOMY cocTaBy,
B3aMOOTHOIICHUSM CYIb()UI0B, BTOPUIHBIM H3MEHE-
HUSIM PYIbl UX MOXKHO OTHECTH K 30JI0TO-CYITb(HTHOMY
KapOOHaT-KBapI-MMUPPOTHH-TUPUTOBOMY THUIY. 30JO0TO
TOHKOJIMCIIEPCHOE, YMEPEHHO-BBICOKOIIPOOHOE.

4) OpraHuyeckoe BELIECTBO H3y4aeMbIX MECTO-
POXICHUI, TpEeACTaBIseT COOOW TOHKO PACCESTHHOE
rpaUTH3NPOBAHHOE YIIEPOJUCTOE BEIIECTBO B 30HAX
MHUHEpaIH3alud (TOHKO3EPHHUCThIE YeIlyWku rpadura),
PacoNIOKCHHOE B MHTEPCTUIHSAX HEPYAHBIX MUHEPATIOB
BMEIAIOIINX [TOPO/I.

5) XapakTep pacrpeaeneHus NeTPOreHHbBIX 1 PEAKUX
SJIEMEHTOB IO pa3pe3aM HCCIISJOBAaHHBIX MECTOPOK/Ie-
HHI CBUJICTENILCTBYET O CXOXKHX YCIOBHSX UX (GOPMUPO-
BaHMS: TPyIINa MeTPOTeHHBIX d1eMeHToB Si, Al, Ti, K, Na,
Ca, Mg, Mn nposiBiseT TeHACHIMIO K YMEHBIICHUIO CO-
JIEp’KaHUM OT BMEIIAIOLIUX MTOPOJ K PYAHOM 30HE, KOJIH-
YeCTBO JKeJle3a B PYJHON 30He HAIPOTUB yBEINIHBACTCSI.
[TomoOHBIM ke 00pa3oM BemyT ceOsl U PEIKUE FIEMCHTHI.
Pynublit mponiecc conmpoBOXk/AaeTcsl HAKOIUIEHUEM CHUjie-
podmbHoi Tpynmsl anemenTos (Co, Ni, Bi) u BerHOCOM
(6o pazyboxkuBanneM) TUTOGUILHBIX dmemMeHToB (Ce,
Ba, Mo, Be), 9To moaTBepKIaeT BEIBOAKI O POIH JJIEMEH-
TOB THO(UIIOB B PYIHOM IPOIECCE MECTOPOXKICHUH 30-
JIOTa B YEPHOCIAHLIEBBIX TOMIIax [2].

6) Uccnenosanne LILE (THMMYHBIX KaTHOHHBIX JIH-
TO(QUIOB) MOKAa3aJIM MpeICcKa3yeMblid pe3ynbrar: B 1o-
PYIAHBIX MPe0Opa30BaHMUAX BMEIMIAIOIINX YIIEPOACOAEP-
JKaIllMX CIJIAHIEB, HAOMIONAETCS CHIDKCHNE COXEep KaHMI
K, Rb, Cs, Ba, Sr, Li, Ta e TeHACHIHS TPOCICIKUBACTCSI
u B pyanyio 30Hy. OtHomenne K/Rb, K/Ba cHmxkarorces
B pyAHOHU 30He, BBULY siBHOro BelHOca K. Ilpoume ot-
HoleHus1, Takue kak Ba/Rb, Rb/Sr, K/Li He nposBisiior
TEHJICHIINH K M3MEHEHHMSIM, BBHIY OOIIEro pa3daBlIeHUS
IPYIITB! IUTOQMIBHBIX JIEMEHTOB Ha PYJHOM JTarle;

7) B noBenennu REE nabmonaercs seinoc REE pyn-
HBIMH TIPOLIECCAMH U3 PYIHOIl 30HBI MECTOPOXKICHHUI, C
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