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HTI3 PAH/
Lindpposble moaenm //_.—_

MopgenupoBaHue — o04HO M3 Hanbonee pacnPOCTPAHEHHbIX MOHATUM B HayKe. ChoBOM «Moze/ib» 0603HaYaeTcAa YyMeHbLUEHHAA KONUA,
Nto60I MbICAEHHbIN UK YCAOBHbIN 06pa3 Kakoro-nnbo o6beKTa, Npouecca Uan SBIEHUA, UCNONb3YEMbIN B KaYecTBe ero 3aMeHuTens.
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MoaennpoBaHMe XKe Npu 3TOM NOHMMAETCA KaK NPoLLecc NOCTPOEHMS U n3ydeHna moaenen [CoBeTCKMM sHUMKAONeaM4Yeckmin choBapb, 1981].

MepBasa umdppoBana moaenb MecTHOCTM Bblna n3rotosneHa B 1961 r. Ha Kapeape KapTorpadmm BoeHHO-MHKEHEPHOM aKaaeMumm
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HTTI3 PAH,
v el
TepmuHonorna uPpoBbIX Moaenen B aHrNOA3bIYHbIX NCTOYHUKAX /_

DEM - Digital Elevation Model
*DSM - Digital Surface Model
*DTM - Digital Terrain Model

DEMs can be segmented into Digital
Surface Models (DSMs) and Digital Terrain
Models (DTMs)

Digital Surface Model, or DSM captures a surface—including
natural and human-made structure such as vegetation and
buildings

DTM as a synonym of bare-earth DEM. DTMs are often
confused with DEMs. The main difference between the two
models lies in the fact that the DEM generally takes into
account all persistent objects on the ground (vegetation,
buildings, and other artifacts)—while the DTM shows the

development of the geodesic surface. /

B pa3nMyHbIX CTPaHaX MMpPa UCMNO/b3YIOTCA pa3Hbie GOPMYIUPOBKU:

undposaa moagenb sbicot (DHM — digital height model), Digital Surface Model I
umndposaa mogenb 3emau (DGM — digital ground model), Digitale Terrain Model I
umMdposaa mogenb BbicoT mectHocTn (DTEM — digital terrain elevation model).

TepmuH DEM pacnpoctpaHeH B AMepuke, DHM — B fepmaHun, https://qgisgeography.com/dem-dsm-dtm-differences/
DGM — B BenukobputaHum, https://qastack.ru/qis/5701/differences-between-dem-dsm-and-dtm

DTEM [ 7 6o
a TepMnH BBEACH [eonornaeckon ciymbou https://bloglidar.com/2010/12/06/dem-dsm-dtm/

n KapTtorpagpuuyeckum areHTCTBOM MUHUCTEpPCTBa 060poHbI CLLA
https.//up42.com/blog/tech/everything-you-need-to-know-about-digital-elevation-models-dem-digital
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B Digital Surface Model (DSM)

DSM // DTM

Non-Vegetated Surface (NVS)

¥ e ,/
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Guth, P.L.; Van Niekerk, A.; Grohmann,
C.H.; Muller, J.-P.; Hawker, L.; Florinsky,
I.V.; Gesch, D.; Reuter, H.I.; Herrera-Cruz,
V.; Riazanoff, S.; et al. Digital Elevation
Models: Terminology and Definitions.
Remote Sens. 2021, 13, 3581. https.//
doi.org/10.3390/rs13183581

(A) Terrain being represented by a (B) digital surface model (DSM), and digital terrain model (DTM), and (C) a non-vegetated

surface (NVS)
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MO ana cospanmna UMP n UMM B

A
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KomMepueckue nporpaMMbl U Open Source pemieHus

(Geographic Resources Analysis Support System)
(http://grass.osgeo.org/ )

(System for Automated Geoscientific Analyses)

http://www.saga-gis.org/en/index.html

Translator library for geospatial data formats
(http://www.gdal.org/)

*  VmnopT u 06pabOTKy CBIPBIX Ie0/Ie3NYEeCKUX JaHHBIX UMeIoT iporpammel TOPOCAD, IndorCAD, AutoCAD Civil 3D

» TloanepxuBath 1 co3naBath TpexmepHbie Moaeau moryT TOPOCAD, AutoCAD Civil 3D, IndorCAD. Cuctrema Credo_Mix
AKCTIOPTUPYET OCTpoeHHY0 noBepxHocTu B DXF (3D)

*  HWwmmoprt oGtaka Touek U 00paboTKy UMeroT nmporpammubie ipoayktel TOPOCAD u AutoCAD Civil 3D
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®opmaTtbl AaHHbIX ana UMP v UMM

VIOK 528.7
M.M. Taszepxo

CITA. HoBOoCHOHPCK

AHAINMMN3 COBPEMEHHbIX CPEOQCTE OANA CO3O0AHWUA TPEXMEPHbIX MOOENEW
no PA3SNMMYHBIM OAHHBIM

HTTI3 PAH, /

EPT

v

TITT Hecxooaele JaHHBIS DopMaT BEIXOIHBIX JaHHBIX
MicroStation nmHGpPOBEIe MOIETH peabeda. “*design file™ m mMeroT pacmupeHne .dgn.. a
KOCMHYecKHe H adpodoTocHHMEHR |T.ox. @opmatel DXF u DWG
ITudposan BBICOKOTO paspelIeHHA, TOPH3OHTATH H IPVIHE BEKTOPHBIC 00BEKTHI
doTOorpaMMeTpH |TpeXMepHBIS MOISTH PA3IHYHBIX |- B BeKTopHOM dopmarte Z Space u DXF

YecKad cHoTeMAa
Z Space BepcHA
2.0

oowerToB (Arc/Info Binary
Coverage. ESRI Shapetile.
FMEObjects Gateway.

ITamopana Mapinfo Tab. Microstation OopacoTka TPeXMEPHBIX KOOPIHHAT
DGN. OGDI Vectors, SDTS, [(DXF u DWG)

Terrai_llf"u"if:v.' 1K NTFE. Multigen (flt). ‘l-.fielﬂ'Tﬂc (1'11;:]. Ny

TerramViews- - . P Openscenegraph (1ve)., Carbon Graphics

Elobe] U.S. CEH_SHS _TIGER':L_ulE]‘ (gl;cu]. Cybé_r(:'lity E:ﬂr ivc]. Autodea]:lz (3ds).
j’i?‘if}? ?;fI?II;DE;:I{:EE:?TH oBEIC Discreet 3D (max). VRML 2 (wrl)., Design
Hj}; :‘-IHIIJHT-IHBII; hapIE; P "u‘i_.-’orl-:-ahﬂp I(Cl‘ﬁ.':l. Alias Wavefront (obj).
e TyCMOTPEHO MOCTPOCHTIE NewTek LightWawve 3D (lwo)

ENVI Dl ~ . DXF u DWG
H300paXKeHHA OOBEKTOB

ERDAS ITSKTPOHHOH KapThI)

PhotoModeler |mudpossie doTorpadmn DXF u DWG

ALTEXIS JAaHHBIC BO3AYVIODHOH Ja3cpHO- DXF a DWG

AOKAIIHOHHOHN CBEMKII

Cwyclone. Rapid
Form

JaHHBIC HA3SCMHOH Ja3epHOH
CheMEH

DXF u DWG
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HTTI3 PAH, I

AKTyanbHble poccumnckme NOCTel no UMM 7

B Q i. @ [eAcTeytoLuia Tekct =

rOCT P 52440-2005
Mpynna T43

HALMOHAMNEBHBLIA CTAHOAPT POCCUACKOW ®EJEFPALIMKA

MOOENU MECTHOCTU LU®POBLIE

OBwwue TpeGoBaHUA

Digital terrain models. General requirements

—— 2T

MNpeancnoewne

Llend W npuHUMNLl CTaHaapTM3aunu B Poccuickon Pedepaunm ycTaHoBneHsl PefgpantHbl 3aKkoHoM ot 27
nekabpa 2002 r N 184-$3 "O TexHW4eCKOM perynvpoBaHuiK”, a npaevna NpMMeHeHWA HauMoHanbHeIX CTaHAapToB
Poccwitickoi depepaumv - TOCT P 1.0-2004 "CraHaapTusaumA B Poccwiickol denepaumn. OCHOBHBIE NONOKEHWA"

CeeneHus o cTaHgapTe

1 PABPABOTAH ®efepantHeIM rocyaapCTBeHHLIM YHUTAPHLIM NpeanpuaTiem "ToCyaapCTBEeHHLIA Hay4HO-
BHEAPEHYECKHWA LEHTD reouHOPMALIMOHHBLIX cucTem W TexHonormid” (OMYT "TOCTMCUEHTP") u denepanstbim
rOCYAAPCTBEHHBIM  YHWTApHbIM - npeanpuATWeM  "BCepocCWACKWA  HayYyHO-UCCNeaoBaTenbCKUA — MHCTUTYT
CTaHAapTU3auUMK U cepTudnKal i B MawuHocTpoeHun” (BHUAHMALLLY

2 BHECEH TeXHWJeCknM KOMWTETOM No CTaHOapTu3aunn TK 394 "Teorpauueckan uHpopMmauna/reomaraka”

3 YTBEPKIEH W BBEJEH B [EWCTBWE [pukasom denepansHoro aredTcTBa N0 TEXHUYECKOMY
perynMpoBaHnio W mMeTponorin ot 28 nekabpa 2005 r N 425-ct

4 BBE[JEH BMNEPBLIE

MOCT P 52439-2005

Ipynna T43

HALMOHATNBHBLIN CTAHOAPT POCCUUCKOW ®EQEPALIUM

Mogenu MecTHOCTH UK poEbIE
KATANOI OB BLEKTOB MECTHOCTH
TpebGoBaHWA K cocTaBy

Digital terrain models. Feature catalogue.
Requirements for structure

https://docs.cntd.ru/document/1200044676

Llenu 1 npuHUMNLI cTaHaapTU3auMu B Poccridckon ®efepaunn yCTaHoBNeHbl $efepanbHbi 3akoHoM oT 27
ANekabpa 2002 ¢ N 184-93 "O TeXHW4ECKOM PerynupoBadiKn’, a npaeuna npuMeHeHWA HauWoHansHbIX CTaHAapToB
Poccuickon ®epepauun - TOCT P 1.0-2004 "Ctannaptuaauuns B Poccuilckol ®enepaunn. OCHOBHBIE NONOKEHNA"

CeBefeHus o cTaHgapTe

1 PA3PABCTAH depepanbHeIM rocyAapCTBEHHBIM YHUTAPHEIM NpeanpuAtuen "TocynapCTBeHHLIR Hay4HO-
EHEAPEHYECKMIA LEHTD reoMHopPMaLWOoHHLIX cucTem u TexHonorin” ($ryM "TOCITMCUEHTP") n depepanbHeim
rOCYOAapCTBEHHBIM  YHUTAPHEIM - NpeanpuAaTWenM  "BCEpOCCHMACKMA  HayYHO-WMCCMEeoBaTenbCKMA  MHCTUTYT
cTaHaapTU3aunn v cepTudukayu B mawnHocTpoeHun” (BHMIMHMALLL

2 BHECEH TexHW4eckum KOMUTETOM NO cTaHaapTu3auvK TK 394 "Teorpadudyeckan Hbopmauma/reomatuka”

pErynupoBaHWio W MeTponorMn ot 28 aekadpa 2005 ¢ N 424-ct

4 HactoAwwWA cTaHaapT COOTBETCTBYET MewiyHapofHowmy cTaHpapty WCO 19110:2004 "Teorpacuyeckan
nHhopMmauuna. Metononora katanormaauwy obbektos” (IS0 19110:2004 "Geographic information - Methodology
for feature cataloguing™) B yacTi TpeDoBaHWii K (DOPMUPOBAHNKD HAMMEHOBAHUA 00 BLEKTOB

5BBELEHBINEPBRIE  hitps://docs.cntd.ru/document/1200044727?marker=7D20K3
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[Myéaunkauum no UMP n UMM Ha nopTtane KnbepneHuHKa

LIMP LIMM gns seMneTpRceHuA

20204 2018+

HEIYKI"I 0 3EMNE W CMEMHBIE IKONOTMHMECKHE Hay kKK

3HE‘|3FE'THKB W paygnoHaneHOE NpUupogonone20BaHne

BAK ESCI RS5CI Scopus

CTpoMTenscTBO M apXuTEKTYpa BANLTP MC

HTTI3 RHH’

MCNoONLZ0BaHWE LIHquDBbIK MoOsneR pEJ"II:-E'EIJEi IEMNETPRACEHKWR

https://cyberleninka.ru/search?qg=LMP%20LMM%200n1:a%203emaempaceHuti&

Haqu 0 38MMNe U CMEXHBIE 3IKONOTMYeCcKne Hay KK

page=1

al'IEKTpDTEKHMKEI, 3NEKTPOHHaRA TeXHWKA, MHqJOpMEIL[HDHHhIE TEXHONOrKMK

BAK Scopus RSCI ESCI GeoRef

zbMATH CAS

JHEPreTMKa W PAUMOHANEHOE NPUPOOONONL30BaAHWE CTpOMTENLCTED W APXUTEKTYPa
McTtopus n apxeonorms Matematnka KomMnetoTepHeie 1 MHIOPMAaULMOHHEBIE HAYKK
IKOHOMMKA ¥ BU3HeC Ouanka Mpo4ne MeEgVUMHCKME HayKK

o
—

WOSs

https://cyberleninka.ru/search?qg=ucnonv3osaHue%20uudpossix%20modeneli%20penveda%203emnempsaceHua&page=1
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ybamkaumm no UMP n UMM B npoekte XABP

; N-Cube 18 wions 2021 & 13:59

OLeHMBaeM OTKpPbITblE U KOMMepUecKne LUnghpossie Mogenn penvega

MNporpammnpoeadune *, NeonHdopMayuoHHele cepeucel *, Matemaruea *, Hayuno-nonynApHoe | @uauka

B 0ONONHEHWE K OTKPLITLIM CNYTHAKOBLIM JaHHLIM, HEKOTOPLIE U3 KOTOPLIX NepeYncneHkl B CTaTke
OBLLefoCTYNHBIE AaHHbIE AUCTAHLMOHHOTO 30HAWPOBAHWA 3eMMK: Kak Nony4uTs U UCNOMNb30BaTh,
CYLLIECTBYET U MHOMECTBO NPOW3BOAHLIX NPOAYKTOB — Hanpumep, pensedy. NpuToM MOMKHO HaATK
OTKPLITEIA penked pa3Horo NPOCTPAHCTBEHHOTD pa3pelleHna, PABHO KaK W MHOMECTBO KOMMEPYECKMX,
W NOABNAETCA 3aJa4a BeiDpaTh NyYLWA NPOOYKT U3 OOCTYMHBIX. @D alizar 21 wiown 2010 & 18:40

Ungposasa mogene penbegha — no TeHU 06NaKOB
Patota ¢ 3D-rpadomkon *

B Tonorpapuyeckon ChEMEE TEHW 0DLEKTOR — OOWH K13 W—

pad PR —— -
rMaBHLIX BPAroB, NOTOMY YTO OHW MELLAKIT HOPMAankHOMY N p— s — -
pacno3HaeaHuko cOpasoe W NocneayHLWwMm 1 1 l

MaTeMaTMYeckmM BeIYMCIIEHMAM KOOpAUHAT 00beKTOB.

OpHako, Hatad Hrkobc (Nathan Jacobs) W ero cokypcHUEW 13

BalMHIToHCKOro yHuEepcuTeTa MUCCYPH HaLWNW BCE-TaKu

NonezHoe NpUMMEHeHUA «BpedHsiM» TeHAM. OHK

pa3paboTanu KOMNBKTERHYI NporpaMMy, KOTopad no TeHAM oT 00Nakoe co3agasT TouHy JD-kapTy
MECTHOCTK.

3D-KapThl MECTHOCTH 0BLIYHO FEHEPUPYIITCA NPW NOMOLLW Na3epHbIX NpUBopPOB, KOTOPLIE NaMepaAIoT
PACCTOAHWE A0 OTPaKEHHOro obbekTa. Co30aTh TaKyl KapTy, UMeR B PacnopsKeHUN oBkIYHbI

L1 poBOiA hoToannapat NpakTUYeCkH HepeansHo, NOTOMY YTO PAcCCTOAHWE 40 0OLEKTOR W MX hopMy
HEMNbL3A Pacno3xaTs no gotorpadun. OOHako, NBMKEHNe 0BNAaKoB 1 X TEHER MEHAET CUTYaLMKD.

https://habr.com/ru/search/?q=uudpossbie%20modenu%20penveda%20u%20mecmHocmu&target type=posts&order=relevance
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[Mybankauum no LUMP B npoekTte GIS LAB

Penbed [npasm

[aHHble 0 penbede NpeacTaBnAT coboll pacTpoBble NPOCTPAHCTEEHHbIE AAHHDIE, TA8 KaMO0My 3NEMEHTY

pacTpa (NWKceny) COOTBETCTBYET BbICOTA Ha4 NOBEPXHOCTLHY MPHUHATOR MOOENKW reonaa.

SRTM (Shuttle Radar Topography Mission) — noxanyid, camas vMzeecTHaA ukndpoeas Mogens penceda. Mmeer
rno©anbHBlA OXBAT, 23 MCKNKYEHWEM TEPPUMTOPHIA CcesepHee B0° C.Ww. W KwHee 54° w.wW. MNepean UZBeCTHAA
MOOeNb WMena pazpeweHre Ha DonblWwel 4acTK NNaHeTol nopAdka 90 M (3 yrnoeble cekyHabl), 4To Bbino
pPeEZyNbTaTOM HaMepeHHoro 2arpybneHra MCxogHbIX 0aHHBIX, 23 ceHTROpA 2014 roga Benwii gom (CLUA)
0BbAEMN 00 OTHPBITMKM MCXOOHBIX O3HHBIX C pazpeweHrem nopaaka 30 meTpoe (1 yrnoBas ceKyHaa) AnA Bcel
TEPPUTOPKUKM 3eMNK, rae NpoBoAWNack CbeMKa. B HacToRWee EpeMA DoNbLUaAA TEPPUTOPMK NMA3HETHl A0OCTYNHA
C pazpewseHyeM 1 yrnoBana cexyHaa.

NonpobHee &

ASTER GDEM {(ASTER Global Digital Elevation Model) - pacTpoBele MaTpyubl pazpelieder 15 M Ha NMKcen,
Ha BeCb MMp Be3 MCHAKUYSHWA.

NoopobHee &

ETOPO2 - rnobanbHas ywdpoBasa MO4enb penbeda, BHKNHOYAKWaER K3K HaZeMHbIH, TaK W NodBodHbIR penbed.

NoopobHes &

https://qis-lab.info/qa/data.html#.D0.A0.D0.B5.D0.BB.D1.8C.D0.B5.D1.84
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NCTOYHUKM AaHHbIX ana UMP v UMM

1. UndppoBaHuMe Tonorpaduueckmnx KapT - pesynbTaT nepesoa B Undpposyro popmMy aHaNOoroBbIX AaHHbIX O penbede,
XPaHALLMXCA Ha BYMaXKHbIX HOCUTENAX B BUAE FTOPU3OHTaNe U OTMETOK BbICOT

2. MaTepuanbl N0NEBbIX CbEMOK M AaHHble CNYTHUKOBOIO NO3ULIMOHUPOBAHUA - OCTAOTCA OAHMM U3 CAMbIX TOYHbIX
MCTOYHMKOB AaHHbIX Ana noctpoeHnsa LULMP. CtaHaapTHbIN HAbop COBPEMEHHbIX MHCTPYMEHTOB A1 USMEPEHUIN YINI0B U
PACcCTOAHMIN HA MECTHOCTM BK/IHOYAET B cebA faNbHOMEpPbI, ONTUYECKNE N Na3epHble HUBENAUPbI, TEOA40NMUTbI, a3epHble
CKaHepbl U TaXeoOMeTpbl

3. HasemHas ctepeodoToTonorpadpmyeckas CbEMKA - BbINOJIHAKOT 418 CO34aHUA ToNorpaPuyecKkmx KapT 1 N1aHOB B
MmacwTabax 1:5 000 n KpynHee

4. [laHHble ANCTAaHLUMOHHOIO 30HANPOBAHMA 3eman B KauecTBe anemeHTa MHPopmaumoHHoro obecnevyenmsa LUMP B
nocneaHee Bpemsa pPacTeT 3HavyeHmne matepuanos 33

5. [aHHble paanonoKaLuMOHHON MHTepdEepOMETPUYECKON CbeMKN UHTepdepomeTpuyecKkan paanonoKaLLMOHHaA CbeMKa C
CMHTe3MpoBaHHoM anepTypoi (INSAR) — ocobbit meTos 06paboTkM Ha3o0BOro KOMMNOHEHTA PAANO/IOKALMOHHbIX
CUTHANO0B, BO3BPALLAOLMXCA OT 06bEKTOB 3€MHOM MOBEPXHOCTH

6. Papgaprpammetpuyeckaa obpaboTka gaHHbIx 33 Cnuctembl 06paboTKM pasapHbIX CHUMKOB HaX0AATCA HECKO/IbKO B
CTOPOHE OT TPAAMNLMOHHbIX poTorpammeTpuyecknx cuctem. C NnosiBIEHMEM Ha PbIHKE AaHHbIX CEHCOPOB KOCMMYECKOro
6a31poBaHKUA C BbICOKOW paspeluatowein cnocobHocTbio (TerraSAR-X, COSMO-Skymed, RADARSAT-2) ponb nocnegHux
CyLL,eCcTBEHHO BO3pOCNa
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o
KapTa  AaHHble [133 KaK OCHOBHble UCTOYHUKU AaHHbIX %
ANA co3aaHnA UMPpoBbIX MOAENEN @

Bbibop matepuanoB ana noctpoeHna LULMP n UMM 3aBucut ot

* Uenu 1 33434 MccaenoBaHus,
* TpeboBaHMN, NPeaAbABASEMbIX K TOYHOCTU €ro pe3y/ibTaTos,
* aTaKXe ocobeHHOCTeN TeppUTOPUM

OCHOBHbIMM UCTOYHUKAMM AaHHbIX ANA ULMPPOBOro MoaennpoBaHna penbeda ABAAKOTCA KPYNHOMACLWITabHble
Tonorpaduyeckme Kaptbl, MaTepmanbl AUCTaHLUMOHHOIO 30HAMpoBaHMa 3emnu ([33), a TakKe maTepuansl
NONEBbIX MHCTPYMEHTA/IbHbIX CbEMOK

Kaxabi U3 NCTOYHUKOB MMEET CBOW AOCTOUHCTBA U HEAOCTATKM, 0OyC/NI0BAMBAIOLLME COOTBETCTBYIOLLNE UM

MeToAbl 06paboTKK
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Elevation

*GDEM: 30m resolution global elevation data derived from ASTER satellite images
*SRTM (nice download interface): Approx 90m (3 arc-second) resolution elevation data from the Shuttle Radar

Topography Mission for most of the world. Same data as next item, but with a nice download interface.
*SRTM: Approx 90m (3 arc-second) resolution elevation data from the Shuttle Radar Topography Mission for the whole
world.

*EarthEnv-DEM90: 90m-resolution near-global DEM created by merging the GDEM and SRTM products and post-
processing to fill voids and smooth data.

*ETOPO1: 1 arc-minute resolution relief model including ocean bathymetry.

*Global Multi-Resolution Topography: Gridded elevation at approximately 100m resolution, covering terrestrial and sea-
floor topography.

‘MERIT DEM: Multi-Error-Removed Improved-Terrain DEM, created by removing multiple different types of errors from
existing DEMs including SRTM. Available by emailing the developer for a password.

*ALOS Global Digital Surface Model: 30m-resolution Digital Surface model from the ALOS satellite

‘NASADEM: 1-arc-second resolution DEM based on SRTM data

*EU-DEM: 25m-resolution DEM covering the whole of Europe, available for download in tiles

*OpenTopography: A community-based site giving free access to high-resolution topography data. Data at the moment
appears to be clustered on the West Coast of the USA and in Greenland, and is available both as dense point clouds and
processed DEMs.

*ArcticDEM: Detailed elevation models of all land areas greater than 60 degrees north, generated using photogrammetry
from high-res satellite images.

https://freegisdata.rtwilson.com/

LIMP u LLMM & npoekrtax UTN3 PAH


http://asterweb.jpl.nasa.gov/gdem.asp
https://dwtkns.com/srtm/
http://srtm.csi.cgiar.org/
http://www.earthenv.org/DEM
http://www.ngdc.noaa.gov/mgg/global/global.html
http://www.marine-geo.org/portals/gmrt/
http://hydro.iis.u-tokyo.ac.jp/~yamadai/MERIT_DEM/
https://www.eorc.jaxa.jp/ALOS/en/aw3d30/index.htm
https://lpdaac.usgs.gov/news/release-nasadem-data-products/
https://land.copernicus.eu/pan-european/satellite-derived-products/eu-dem/eu-dem-v1.1?tab=mapview
http://www.opentopography.org/index.php
https://www.pgc.umn.edu/data/arcticdem/
https://freegisdata.rtwilson.com/

HTTI3 PAH,
St
nobanbHble uudposblie moaenu penbeda /L——ﬁ

(camble ncnonbsyemble NO COCTOAHMIO HA Havano 2022 roaa) ‘S\Q@

e SRTM-based DEMs (V2.1, V4.1, V3, MERIT), 30-90 m
« ASTER-GDEM1/2/3 DEMs, 30 m

* TanDEM-X DEMs, 12-90 m

e ALOS World 3D (AW3D) DEM
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SRTM-based DEMs (V2.1, V4.1, V3, MERIT) e

R— /IERT

MERIT DEM: Multi-Error-Removed Improved-Terrain DEM

Last Update: 15 Oct, 2018

Yamazaki Lab
Lab page FrontPage
MainPage | General Information
Main
- Product Info
cv The MERIT DEM was developed by removing multiple error compeonents {absolute bias, stripe noise, speckle noise, and tree height bias) from the existing spaceborne DEMs (SETM2 v2.1 and AW2D-30m v1). It represents the
(En)Publication terrzin elevations at a 3sec resolution {~90m at the equator), and covers land areas between S0N-505, referenced to EGM9E geoid.
En)P — Hydrologically adjusted DEM is now available as a component of MERIT Hydro datasets.
b= E Please visit MERIT Hydro webpage to get an access.
Japanesa—CV Data Summary
- Spaceborne Digital Elevation Models [DEMs) are a fundamental input for many geoscience studies, but they still include non-negligible height errars. Here we introduce a high accuracy global DEM at 2 arcsecond resolution
old Posts (~30 m at the equator) by eliminating major error components from existing DEMs [NASA SRTM2 DEM, JAXA AWZD DEM, Viewfinder Panoramas' DEM). We separated absolute bias, stripe noise, speckle noise and tree height
bias using multiple sztellite datasets and filtering techniques. After the error removal, land areas mapped with 2 m or better vertical accuracy were increzsed from 39% to 38%. Significant improvements were found in flat
HModel&Data regions where height errors larger than topography variability, and landscapes such as river networks and hill-valley structures became clearly represented. We found the topography slope of previous DEMs was largaly
Developper Webpage distorted in maost of world major floodplains (e.g. Ganges, Nile, MNiger, Mekong) and swamp forests (=.g. Amazon, Congo, Vasyugan). The nawly developed DEM will enhance many geoscience applications which are terrzin-
Dai Yamazaki dependgnt: .
CaMa-Flood -- Description Paper in GRL
Global Hydrodynamic
Model Data Source
MERIT Hydro MERIT DEM was developed by processing the following preducts as baszline data (all are frezly available from their web page).
Global hydrography map - MASA SRTM3 DEM vw2.1: link to the SRTM webpags
MERIT DEM - JAXA AW3D-30m DEM vi: link to the AW3D-30m webpage
- Viewfinder Panoramas’ DEM link to the ViewfinderPanoramas webpage
Accurate DEM
GWD"—R_ _ In addition to the above baseline DEMs, below products were used as supplementary data:
Global River Width - NASA-NSIDC ICESat/GLAS GLA14 data link to the NSIDC webpage
GIWEM - U-Maryland Landsat forest cover data link to the Global Forest Change webpage
Global Water Map - NASA Global Forest Height Data link to NASA webpage
0SM water layer - JAMSTEC/U-Tokyo G3WBM water body data link to G3WEM webpage
OpenStreetMap water
£ Amazon Floodplain
J-FlwDir
Japan Flow Dir
Links -
ResearcherID
GoogleScholar
Facebook
Twitter
ResearchMap
10

http://hydro.iis.u-tokyo.ac.jp/~yamadai/MERIT DEM/
https://cqgiarcsi.community/data/srtm-90m-digital-elevation-database-v4-1/
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http://hydro.iis.u-tokyo.ac.jp/~yamadai/MERIT_DEM/
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ASTER-GDEM1/2/3 DEMs

+ View the NASA Portal

RPN Jet Propulsion Laboratory
R California Institute of Technology

JPL HOME EARTH SOLAR SYSTEM STARS & GALAXIES TECHNOLOGY

\
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ASTER Global Digital Elevation Map Announcement

The Ministry of Economy, Trade, and Industry (METI) of Japan and the United States Mational Aeronautics and Space
Administration (MASA) jointly announced the release of the Advanced Spaceborne Thermal Emission and Reflection
Radiometer (ASTER) Global Digital Elevation Model Version 3 (GDEM 003), and the ASTER \Water Body Dataszet (ASTWED)
onAugust 5, 20159.

The first version of the ASTER GDEM, released in June 2009, was generated using stereo-pair images collected by the
ASTER instrument onboard Terra. ASTER GDEM coverage spans from 83 degrees north latitude to 83 degrees south,
encompassing 99 percent of Earth's landmass.

The improved GDEM V3 adds additional stereo-pairs, improving coverage and reducing the occurrence of artifacts. The
refined production algorithm provides improved spatial resolution, increased horizontal and vertical accuracy. The ASTER
GDEM V3 maintains the GeoTIFF format and the same gridding and tile structure as V1 and V2, with 30-meter postings and 1
x 1 degree tiles.

Version 3 shows significant improvements over the previous release. However, users are advisaed that the data contains
anomalies and artifacts that will impede effectiveness for use in certain applications. The data are provided "as is,” and neither
MNASA nor METI/Japan Space Systems (J-spacesystems) will be responsible for any damages resulting from use of the data.

An additional global product is now available: the ASTER Water Body Dataset (ASTWED). This raster product identifies all
water bodies as either ocean, river, or lake. Each GDEM tile has a corresponding Water Body tile.

The GDEM and ASTWED are available for download from NASA Earthdata and Japan
Space Systems.

https://asterweb.jpl.nasa.gov/gdem.asp
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TanDEM-X DEMs

M About  News  Services @Maps~ @ Downloads ~ Wl Data Guides ~ #
MIce DLR

nroducton The TanDEM-X 90m Digital Elevation Model

Overview of the TanDEM-
X DEM Product
Specification

Further Information
about the TanDEM-X

Hisson Introduction
Access to the TanDEM-X

890m DEM Data Sets
TanDEM-X (TerraSAR-¥ add-on for Digital Elevation Measurements) is an Earth observation radar mission that consists of a SAR

Compatibility Issues with interferometer built by two almost identical satellites flying in close formation. With a typical separation between the satellites
other Height Data Sets of 120m to 500m a global Digital Elevation Model (DEM) has been generated.

Frequently Asked Main objective of the TanDEM-X mission is to create a precise 3D map of the Earth's land surfaces that is homogeneous in
Questions quality and unprecedented in accuracy. The data acquisition was completed in January 2015 and production of the global DEM

was completed in September 2016. The absolute height error is with about 1m an order of magnitude below the 10m

Further Reading: _ :
reguirement.

Literature/Weblinks
The TanDEM-X 90m DEM offered here for download is a product derived from the global Digital Elevation Model (DEM) with a
0.4arcsec (12m) posting, and has a reduced pixel spacing of 3 arcseconds (arsec), which corresponds to approximately 90m at
Contact the equator. It covers with 150 Mio sgkm all Earth's landmasses from pole to pole.

License: Terms of Use

https://geoservice.dlr.de/web/dataguide/tdm90/
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ALOS World 3D (AW3D) DEM e

EPT

- Glossary | FAQ | Price list B Japanese NTTDatTa r ;c
~AW3D. About Technology Applications Products

Top > About

THE WORLD’S FIRST 3D GLOBAL MAP WITH 5M RESOLUTION
AW3D: Global High-resolution 3D Map

AW3D is the world’s first and the most precise 3D map covering all global land spaces with 5 meter resolution. In urban area, even 3D data with
0.5 meter resolution is available. AW3D is the world’s most precise global 3D map covering all global land spaces with 5 meter resolution,
developed and sold jointly by NTT DATA and Remote Sensing Technology Center of Japan (“RESTEC”). This service also distributes highly
detailed 0.5 meter to 2 meter resolution versions of 3D map utilizing satellite images from Maxar Technologies.

https://www.aw3d.jp/en/
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Digital Surface Model - ArcticDEM

LindpoBsble BbICOTHbIE AaHHbIE APKTUKU M AHTAPKTUKM

ArcticDEM is an NGA-NSF public-private initiative to automatically produce a high-
resolution, high quality, digital surface model (DSM) of the Arctic using optical stereo imagery,

high-performance computing, and open source photogrammetry software

ALASKA

CANADA
&-'h

g

; NORWAY

a‘.‘\

ICELAND

ArcticDEM Domain

The majority of
ArcticDEM data was
generated from the
panchromatic bands of
the WorldView-1,
WorldView-2, and
WorldView-3 satellites.
A small percentage of
data was also generated
from the GeoEye-1
satellite sensor

UMP un UMM B npoekrax UTMN3 PAH
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STATISTICS
TILES

2,488
SUB-TILES

AREA

23,070,000 km?

DOWHNLOAD

ArcticDEM Tile Index (Esri Shapefile)
2 meter DEMSs (full resolution)

10 meter DEMs

32 meter DEMs

100 meter DEM

500 meter DEM

1 kilometer DEM

https://www.pgc.umn.edu/data/arcticdem/
https://qis-lab.info/forum/viewtopic.php ?f=60&t=22583



https://gis-lab.info/forum/viewtopic.php?f=60&t=22583
https://www.pgc.umn.edu/data/arcticdem/

ArcticDEM Release 7 B M/Z%

Bepcust 7 oObeIMHSET JaHHbIE MPEALIAYIIUX BHITYCKOB U JIOMOJIHAET UX. Penn3 BKItoUaeT O0JbIIMe
tepputopun Kanasel, ['peHiianimu v 3HaunTeIbHY0 YacTh Cubupu ceBepHee 65--66° c.ii.

 ArcticDEM Release 7 includes 185,800
new 2-meter resolution DEM strips
and a re-release of the previous
75,000 strips with improved data
filtering algorithms

e These data cover the entire ArcticDEM
domain

* Production enhancements include
improved filtering to preserve
coastlines and better resolve densely-
forested areas that are subject to
seasonal variation

https://www.pgc.umn.edu/data/arcticdem/
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Digital Surface Model - REMA

Howat, I. M., Porter, C., Smith, B. E., Noh, M.-J., and Morin, P.: The Reference Elevation Model of
Antarctica, The Cryosphere, 13, 665-674, https://doi.org/10.5194/tc-13-665-2019, 2019.

REMA Domain

The Reference Elevation Model of Antarctica
(REMA) is a high resolution, time-stamped
Digital Surface Model (DSM) of Antarctica at
8-meter spatial resolution

REMA is generated by applying fully automated,
stereo auto-correlation techniques to overlapping
pairs of high-resolution optical satellite images.
Using the open source Surface Extraction from TIN-
based Searchspace Minimization (SETSM) software,
developed by M.J. Noh and lan Howat at the Ohio
State University, stereopair images were processed to
Digital Elevation Models using compute resources
provided through an Innovation Allocation on

the Blue Waters supercomputer located at the
National Center for Supercomputing Applications at
the University of Illinois at Urbana-Champaign.

https://www.pgc.umn.edu/data/rema/

https://docs.google.com/document/d/1XISkIwK KH
aYSdKVpn3Fg tIA8ghOv2YgNiS8OAN|7 1Q/view

DEM files are provided at 2-meter or 8-meter spatial resolution in 32-bit GeoTIFF format
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https://mjremotesensing.wordpress.com/setsm/
https://bluewaters.ncsa.illinois.edu/
https://www.pgc.umn.edu/data/rema/
https://doi.org/10.5194/tc-13-665-2019
https://docs.google.com/document/d/1XlSk1wK_KHaYSdKVp3Fq_tJA8gh0v2YqNi8OANj7_IQ/view
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Global bathymetry and digital depth models (DDM) @

Abramova A. (2010), Comparison of publicly available global bathymetry grids. Department of Earth

Sciences, University of New Hampshire, available via
www.gebco.net/about us/gebco science day/documents/gebco fifth science day abramova2.pdf

Abramova, A., Monahan, D., Mayer, L. A., Lippmann, T. C., & Calder, B. R. (2012), Quality Assessment
of GEBCO_08, Smith and Sandwell and SRTM30_Plus Grids in the Arctic. In AGU Fall Meeting
Abstracts (Vol. 1, p. 1905).

Arndt, J. E., Schenke, H. W., Jakobsson, M., Nitsche, F. O., Buys, G., Goleby, B. et al. (2013), The
International Bathymetric Chart of the Southern Ocean (IBCSO) Version 1.0—A new bathymetric
compilation covering circum-Antarctic waters. Geophysical Research Letters, 40(12), 3111-3117.

Becker, J. J., Sandwell, D. T., Smith, W. H. F., Braud, J., Binder, B., Depner, J., et al. (2009), Global
bathymetry and elevation data at 30 arc seconds resolution: SRTM30_PLUS. Marine Geodesy, 32(4), 355-371.
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http://www.gebco.net/about_us/gebco_science_day/documents/gebco_fifth_science_day_abramova2.pdf
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Global bathymetry and digital depth models (DDM) @

Jakobsson, M., Mayer, L., Coakley, B., Dowdeswell, J. A., Forbes, S., Fridman, B et al. (2012), The
International bathymetric chart of the Arctic Ocean (IBCAO) version 3.0. Geophysical Research

Letters, 39(12).

MacNab, R., Oakey, G., & Vardy, D. (2015), An improved portrayal of the floor of the Arctic Ocean,
based on a grid derived from GEBCO bathymetric contours. The International Hydrographic Review,
75(2).

Marks, K. M., & Smith, W. H. F. (2006), An evaluation of publicly available global bathymetry grids.
Marine Geophysical Researches, 27(1), 19-34.

Mayer L., M. Jakobsson, G. Allen, B. Dorschel, R. Falconer, V. Ferrini, G. Lamarche, H. Snaith and P.
Weatherall (2018), The Nippon Foundation—GEBCO, Seabed 2030 Project: The Quest to See
theWorld’s Oceans Completely Mapped by 2030, Geosciences 2018, 8, 63,
doi:10.3390/geosciences8020063.

Olson, C. J., Becker, J. J., & Sandwell, D. T. (2014). A new global bathymetry map at 15 arcsecond
resolution for resolving seafloor fabric: SRTM15 PLUS. In AGU Fall Meeting Abstracts (Vol. 1, p. 03).

Weatherall, P., Marks, K. M., Jakobsson, M., Schmitt, T., Tani, S., Arndt, J. E et al. (2015), A new digital
bathymetric model of the world's oceans. Earth and Space Science, 2(8), 331-345.
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Batumetpua — GEBCO (1)

Ocean Bathymetry Data: Mapping the Seafloor

GEBCO (General Bathymetric Chart of the Oceans) is the leading organization in the world that maps

the world’s oceans.

Based on ship-track soundings and satellite-derived gravity data, GEBCO Grid 2014 is their latest 30

arc-second global grid of elevations.
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https://qgisgeography.com/mapping-the-ocean-floor-water-bathymetry-data/
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https://gisgeography.com/mapping-the-ocean-floor-water-bathymetry-data/
https://www.gebco.net/data_and_products/gridded_bathymetry_data/
https://www.gebco.net/data_and_products/gridded_bathymetry_data/
https://www.gebco.net/data_and_products/gridded_bathymetry_data/

BatumeTtpua — GEBCO (2)

GEBCO 2019 Gridded Bathymetry Data Download (beta)

NTER BOUNDARIES

i - B —

Use keyboard CTRL + mouse Left Click and Drag a box to select your region on the map.
On a Mac, use the Command key instead of CTRL.

Download global coverage
grids

The GEBCO_2020 Grid and TID
Grid can be download as global
files in netCDF format or a set of
8 tiles (each with an area of 90°
x 90°), giving global coverage, in
Esri ASCII raster and data
GeoTiff formats. The data filea
are included in a zip file along
with the data set documentation

GEBCO_2020 netCDF Data GeoTiff Esri ASCII raster

Grid (4 Gbytes, 7.5 Gbytes (4 Gbytes, 8 Ghytes (5 Gbytes, 20 Gbytes
uncompressed) uncompressed) uncompressed)

GEBCO_2020 netCDFE Data GeoTiff Esri ASCII raster

TID Grid 90 Mbytes, 4 Gbytes (96 Mbytes, 7 Gbytes (108 Mbytes, 9.5
uncompressed) uncompressed) Gbytes uncompressed)

https://www.gebco.net/data and products/qridded bathymetry data/
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https://www.gebco.net/data_and_products/gridded_bathymetry_data/

EPT

Historical bathymetric grids @

PeTpocnektnBHasa batumeTtpusa GEBCO ”’L”‘J/
/i

GEBCO's first global bathymetric grid, the GEBCO One

Minute Grid, was released in 2003. Since then a number of
GEBCO grids have been published, with the latest release
being available here

Grid name Latest release year Grid interval

GEBCO_2019 Grid 2019 15 arc-seconds
GEBCO_2014 2015 30 arc-seconds
GEBCO One Minute Grid 2008 One arc-minute
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https://www.gebco.net/data_and_products/gridded_bathymetry_data/

Comparison of images showing the shape of the seafloor for part of the lonian Sea region off
Greece as generated from the GEBCO One Minute Grid (left) and the GEBCO 2019 Grid (right)

TN TN

19 E 20°E 2 E 2°E 2 E

*About the GEBCO 2020 Grid

*Data contributors

*Historical GEBCO data sets

Improving GEBCO's grid in shallow water regions
*View imagery showing the shape of the seafloor
*SRTM15 plus
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https://www.gebco.net/data_and_products/gridded_bathymetry_data/gebco_2020/
https://www.gebco.net/about_us/acknowledgements/our_data_contributors/
https://www.gebco.net/data_and_products/historical_data_sets/
https://www.gebco.net/data_and_products/gridded_bathymetry_data/shallow_water_bathymetry/
https://www.gebco.net/data_and_products/imagery/
https://topex.ucsd.edu/WWW_html/srtm15_plus.html
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EMODnet

APPROACH

Home / Data pdeUCES

> Bathymetry Viewing and
Downloading Service

> QA/QC and DTM production
details

> Web services and standards
» Which sea regions?

> Which information layers?

BATHYM

DATA PRODUCTS NEWS

METADATA & DATA

ETRY

iy - VT [ I
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lNe Europedn seas

PROMOTION PARTNERS

Data products

EMODnet DTM for European sea regions

Free search

CONTACT US

SUBMIT DATA

HELPDESK

A harmonised EMODnet Digital Terrain Model (DTM) has been generated for European sea regions (36W,15N; 43E,90N)
from selected bathymetric survey data sets, composite DTMs, Satellite Derive Bathymetry (5DB) data products, while
gaps with no data coverage are completed by integrating the GEBCO Digital Bathymetry.

The DTM with its information layers is made freely available for browsing and downloading through the Bathymetry

Viewing and Download service.

EPT
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[44] 1 band radar MNMASA [37.45] ECMO% floating point RasterPixellsPoint Constant 2000 (11 days)
Copernicus

. X band radar, . . .
DEMGLO30 4w 30 Edited ESA/Albus Orthometric b o ying point  RasterPixellsPoint Variable 2011-2015
and GLO9O [46,47] ECGNMM0S
[23] WorldDEM
TanDEM-X . , . - Ellipsoidal o I . -
DEM [48,49] 3 X band radar DLE [50] WESR4 Floating point  RasterPixellsPoint Variable 20112015

_ - Radar + Stereo . — Orthometric . . . .

MERIT [51] 3 pan imagery Univ. Tokyo [52] ECMG6 Floating point  RasterPixellsArea Constant 2000-2013

HTII3 PAH,
—//
— ([ ] I A

All are WGS84 horizontal datum; All use the default TIFF orientation (code 274 = 1), with the first points in the
file in the NW corner. The DTED format starts with the SW corner. Copernicus 1”, 3" are available at both DTED
and DGED formats; All name tiles for the SE corner (USGS NED/3DEP names for the NW corner); All have been
reprocessed, and most have voids filled with other DEMs; All of these DEMs use area-based sampling, but the
grid storage specifying the extent of each pixel’s area used both point and area conventions

Guth, P.L.; Van Niekerk, A.; Grohmann, C.H.; Muller, J.-P.; Hawker, L.; Florinsky, I.V.; Gesch, D.; Reuter, H.I.; Herrera-Cruz, V.; Riazanoff,
S.; et al. Digital Elevation Models: Terminology and Definitions. Remote Sens. 2021, 13, 3581. https:// doi.org/10.3390/rs13183581
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BecnnaTtHble gaHHble No penbedy - free DEM datasets (1)

n Space Shuttle Radar Topography Mission (SRTM)

NASA only needed 11 days to capture Shuttle Radar
Topography Mission (SRTM) 30-meter digital elevation
maodel. Back in February 2000, the Space Shuttle
Endeavour launched with the SRTM payload.

Using two radar antennas and a single pass, it collected

sufficient data to generate a digital elevation model using a technique known as interferometric
synthetic aperture radar (inSAR). C-Band penetrated canopy cover to the ground better but SRTM
still struggled in sloping regions with foreshortening, layover and shadow.

EJ ASTER Global Digital Elevation Model

NASA and Japan’s joint operation was the birth of
Advanced Spaceborne Thermal Emission and Reflection
Radiometer (ASTER). As part of this project emerged the
ASTER Global Digital Elevation Model (GDEM).

ASTER GDEM boasted a global resolution of 90 meters with a resolution of 30 meters in the United
States. Despite its high-resolution and greater coverage (80% of the Earth), dissatisfied users
expressed issues with its artifacts often in cloudy areas.

B JAXA's Global ALOS 3D World

ALOS World 3D is a 30-meter resolution digital surface
model (DSM) captured by the Japan Aerospace
Exploration Agency (JAXA). Recently, this DSM has been
made available to the public.

The neat thing about is that it is the most precise global-scale elevation data now. It uses the
Advanced Land Observing Satellite “DAICHI" (ALOS) based on stereo mapping from PRISM.

By:GISGeography
Last Updated:February 14, 2022

] Light Detection and Ranging (LiDAR)

You might think that finding LiDAR is a shot in the dark.
But it's not anymore.

Slowly and steadily, we are moving towards a global LiDAR
map.

EJ Mars Orbiter Laser Altimeter (MOLA)

Just throwing this out here to pique your interest.
We aren't only mapping out Earth’s elevation.

Based on the Mars Orbiter Laser Altimeter (MOLA)
instrument, you can view the rugged terrain of Mars. For
example, this Mars Terrain map uses data from MOLA.

MOLA DEM

https://qgisgeography.com/free-global-dem-data-sources/
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https://gisgeography.com/free-global-dem-data-sources/
https://gisgeography.com/author/gisgeo/

BecnnaTtHble gaHHble No penbedy - free DEM datasets (2)

Free Digital Elevation Models

News Archiv
About . . . .
The days of data shortage are gone. More and more DEM data sets are published under free licenses or as public domain. Through
Definitions INSPIRE in Europe more and more will follow. The datasets helow are not complete. This project will focus on free high
i resolution datasets with a spatial resolution of 30 meters and below on county/state scale. Have a look at the
Super-resolution OpenDemSearcher map client on this website.

SRTM enhancements For low resolution DEMs here is a great map client.

0 DemEurope . . .
pERBEIEE Other sources, catalogues and lists for high resolution open DEM data:

OpenDemSearcher

- OpenTOPQ: Community lidar datasets
BathymetrySearcher - LAZIP- Download free and lossless LIDAR compression data
T T - Wikipedia Mational Lidar Dataset

- Wikipedia Mational Lidar Dataset (United States)
Downloads - ArcGlS OpenData Catalog
- OpenTerrain List

https://opendem.info/link dem.html
https://qrindgis.com/data/free-world-dem-data
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Linpposble mogenn penveda n mectHoctn B Open Source QGIS

Active python plugins dusterpoints;
envifate;
inasafe;
lizmap;
location_lab;
mapfow;

OsSMDataSync;

F
() O nporpamme - 64 Bit — O nporpamme - u
O nporpamme
Yto HoBOrO | = QGIS
WMeTounmim \
PaspaboTumkn L -
- Bepoua QGIS 3.18.3-Zurich Pesuzns 735cca5bed
YuaCTHUKM Bepous Qt npu chopre 5.11.2 Tekywan sepodn Gt 5.11.2
Mepesoa Bepous GDAL/OGR npu chopke 3.1.4 Tekywana sepoas GDALOGR 3.1.4
Bepcua GEOS npm chopke 3.8.1-CAPI-1.13.3 Terywana sepoid GEOS 3.8.1-CAPI-1.13.3
OHO ol . . - . . N
fonope Compiled against SQLite 3.29.0 Running against SQLite 3.29.0
JuuyeHsna Bepoua knwenTa PostgreSQL 11.5 Bepoua Spatialite 4.3.0
Bepoua QWT 6.1.3 Bepcua QScintilla2 2.10.8
Compiled against PROJ 6.3.2 Running against PROJ Rel. 6.3.2, May 1st, 2020
QS Version Windows 7 5P 1({6.1)

DeeplearningTools;

OnlineRoutingMapper;
postgisQueryBuilder;

QGIS pacnpocTpaHASTCA Ha YonoBKAx CTaHAapTHOM OBwecTeeHHoN MausHzn GHU

Y

https: /fwww.gnu.orgflicenses

Bef-cait QGIS

[ Join our User Mailing List

JEKpbITE

MHCTpyMeHTEl aHann3a

e O %,

~ Raster filter
@ Dt filter (slope-based)

LIMP u LLMM & npoekrtax UTN3 PAH

WHcTpymeHTEl aHanu3a

® a4 O Ty,

| O DEM

* () Bektop - Meometpua
'ﬂ' Drape (set Z value from raster)

Set M wvalue from raster

* (&) Mopdomerpuuecknii aHanms
MHaekc nepecedEHHOCTH
KpyTizHa
Tenesol penced

* () Pactp - Ananmz
Raster surface velume

o GDAL
* PacTp - AHanuz

;& MHaekc nepecevennocty (TRI)

= Whgeke Tonerpaduueckore nonoskenna (TPI)
Kpytnzna

MepeceyBHHOCTE

TeHesoW pensed

LeeToceci penced

Fcno3nyma

-

Terrain Analysis - Hydrolog,

& Burn stream network into dem




NHCTpymeHTbl cTaHaapTHOM 3D-pyHKUMoHanbHocTH B QGIS

(2 Ceoiictea cnos — Polygon - example | Crune
& 35D
BeicoTa | 10
Yron 70°

2.5 n 3d csoncTtsa cnos

[ononuntenbueie napameT pri

UseT Kpsium -
€ Nognnen
User creve: | N |-
HcTpyredTEl aHannza
EE® Masks | shade walls based on aspect
v Tens
-
(L = J ’ ueer | O |-
W - ™ -'t‘:}
Pasmep | 4,00 -
l---.i
e -.'_JI'D Advanced Styling
This page helps to configure the 2.50 effect as easily as possible with some basic parameters.

©Once you have finished the basic styling, you can convert this to anoff

= (£} BexTtopHana recmeTpua

e oEar e €2 Croicres cnon — Polygon - example | 30 View
Overlay problems - [T —
¥ Drape (set Z value from raster) eatures are rendered based an ther dtance to te camera. 1t so R I
@ a feature by mistake. This happens if any part of the overlapped featur| sy e ‘
e 1 AeiicTamn A Ucraurmc Beicora [20,00]
Drop M/Z values = 1 such cases you can avoid rendering problems by cutting the featur S
_*_ Beisoa ¥ Layer Rendering ® crane Extrusion 5,00
= Set £ walue - Jp—
2 Orpuc = e Altitude binding Lienrpoua
e Cnoit [abc)
Teczzellate Neperennie [Pemas crcummcae Ot e — Futing mace Moot
. Add back faces

Invert normals (experimental)

- E rFI'E ':I}H Ka Bl Merasarine | crms - [

Amarpamma pacceanna 30 eexToproro cnos .| |

- @ GRASS

Shininess | 0,00

*  MHcTpymMmeHTel oBpatoTkn BEKTOPHBIX 4aHHBRC (W% capes
@ v.drape i

@ w.random
G wio.3d e’
CTrne cnoA HMHCTpYMEHTEI aHanmsa

w Layer Rendering

Zoom levels count. 3 2

Show bounding boxes of ties
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narvHbl QGIS ana 3D: ucropuyeckne n aktyasnbHble

(2 Moaynw | Bee (503) <
B |
= Anaximandre All Plugins
= CityJSON Loader
# DEMto3D On the left you see the list of all plugins available for your
& Qgis2threejs QGIS, both installed and available for download. Some plugins Q Mogynmn | Bee (503)
4 RasterTool come with your QGIS installation while most of them are made
= Video Uav Tracker available via the plugin repositories.

You can temporarily enable or disable a plugin. To enable or L 3D
disable a plugin, click its checkbox or double-click its name...
Plugins showing in red are not loaded because there is 3
problem. They are also listed on the 'Invalid’ tab. Click on the
plugin name to ses more details, or to reinstall or uninstall this

W (&= Anaximandre

o~ CityJSON Loader QgisZth reejs

plugin. W = DEMto3D
P ycTaHoBReHHEIE V| & Qgis2threejs 3D visualization powered by WebGL
SREETREt . @ RasterTool technology and three.js JavaScript library
:'ﬁ' OBHOENAEMEIE =3 Video Uav Tracker

This plugin visualizes DEM and wector data in 3D on web

() Moaynu | Bee (303) e browsers. You can build various kinds of 3D objects with
= simple settings panels and generate files for web publishing
m Bce “L 30 €« in simple procedure. In addition, you can save the 3D model

= Anaximandre in gITF format for 3DCG or 3D printing.

# CitylSON Loader Anaximandre T Install from ZIP

= DEMto3D . TririTiT i 299 ouerok, 438628 ycTaHOBOK
= Qgis2threejs A plugin for auto drawing 3D Shapefiles -ﬁ Mapamerpsi
& RasterTool from topographical survey. KaTteropua Web

) Moagynn | Bee (502) Term 2d, terrain, three.js,
= web, webgl, gltf, ar
- ® MononuutTenbHaAa mHdropmauma  cait bug tracker code

= Anaximandre repository

/CTaHOBREHHBIE - CitylSON Loader CityJSON Loader I

AsTop Minoru akagi

DEMto3D hd
He — s?_oh i il i - : Installed version 2.4.2
yCTaHoBAEHHEIE & Qgis2thresjs This plugin allows for City ISON files to - —
= RasterTool be loaded in QGIS ] »
OBHoBNAEMBIE @ Video Uaw Tracker
This plugin allows QGIS to load CitylSON datasets. Data are Upgrade all Uninstall Flugin Reinstall Flugin
loaded in respective tables and all information are loaded. |7|
3aKpsITb Cnpasxka
TTETETETET 1 oLeHokK, 5251 yCTaHOBOK
G Mogynu | Bee (503)
e - o
ﬁ' Mapamerpo (& Anaximandre
g Ycranoonenmoie - CityJSON Loader DEMto3D T
or + s DEMto3D S L
YCTaHOENEHHBIE & Qgisthrees 3D Printing of terrain models.
# RasterTool
J@ Obroenacmeie & Video Uav Tracker DEMto3D is the first tool that links GIS (Geographic Information
System) and 2D printing. DEMto2D allows export DEM to STL
“: [E e format ready to 3D printing.
- gk ke ok 127 oueHok, 78203 yCTaHOBOK
KaTeropus Raster https://www.xyht.com/lidarimaging/create-awesome-3d-map-minutes-qqgis/
Term dem, 3d printing, raster, . . . . . . .
Tk Mopanicrpe 3d, relief terrain, =t https://medium.com/the-pointscene-diaries/creating-3d-map-in-qqgis-690f3d40beb1
T ¢ Ly caliT bug tracker code
repository
ABTOp Francisco Javier Vencesld
simdn
Installed version 3.3
Available version 3.3
1 »
Upgrade All Uninstall Plugin Reinstall Plugin
| Zacpers | Crpasxa
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https://www.xyht.com/lidarimaging/create-awesome-3d-map-minutes-qgis/
https://medium.com/the-pointscene-diaries/creating-3d-map-in-qgis-690f3d40beb1

naruvHbl ana pabotol ¢ DEM 8 QGIS

Pe3ynbTaTbl NOUCKA NO 3anpocy

DEM

[544] DEMTools

[2263] DEM Drainage Analyses

Mone

[2593] OpenTopography DEM Dowmnloader
[535] DEMio3D

[863] ProMaiDes DEM Export

[1643] Demands in disiribution networks
[2187] Violume Calculation Tool

[46&] NTS Data Download

[2435] CuickDEM4JP

[1619] Heightmap Export

[860] shp2D3

[2176] 3D City Builder

[440] Vizibility Analysis

[1914] D.E.M. Slicer

[1788&] Trail Elevation Stals

[376] Vo GIS-ProfilTool

[2089] BEG Geocoder

[2440] ElevationTiled P

[17&6] Three-D Change Detectlion

[294] qProf

[1500] LIDAR Forestry Height
[975] Least Cost Path

[2557] Burying_Laterals

[672] Drainage Channel Builder
[7562] Flowe Estimator

[1239] Senscape

[2312] Turbo Volume

Mone

[219] DirecticnalSlope

[205] gqgSurf

[1665] Climb

[136&] GE Elevation

[2037] LoSs Tools

[1603] Local Dominance Visualisation
[2553] Relief Fill

[1124] Kharles Tools

[1394] Equal Area Slope

[439] Cadlnput

[2354] Road Slope Calculator

[2359] Shoreline |dentificator
[1901] Google Earth Engine
[1526] LAStools

[1696] FUSION for Processing
[2444] Terra Anfiqua

[11635] Lidar Slovenia Data Downloader
[1370] SentinelHub

[2497] PCRaster Tools

[1548] PDALtools

[1755] AusMap

[1377] TiwgProcessing

[1648] ThToolBox

[1407] GeomorphicFloodArea

[1861] Przechwy¢ Wysokosé GUGIK NMT API

[322] Raster Interpolation
[2081] MapTiler

[2133] Pobieracz danych GUGIK

[2444] Terra Antiqua
[2354] Road Slope Calculator
[1800] LIDAR Forestry Height
[1380] Batch Hillshader

[2081] MapTiler

https://plugins.qqgis.org/search/?qg=digital+elevation+model
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HTTI3 MH/
I'mapoaornyecknii anajan3 mo LIMP (Open Source SAGA) /

SAGA

A System for Automated Geoscientific Analyses

Introducton Kapra BpemeHu «100eranus» BOAbL

Development
User Group Introduction | Development | User Group | Software | EA.Q. | References | Legal Notice
Software 6 6 [
FAQ Welcome to the SAGA Homepage B I'paHHUIIaX BOJOCOOPHOI'0O OACCCHUHA
References
API| Reference [Wanager X | Properties: 06. Time Out [min] X|[T] 5me00 56000 564000 552000 596000 000000 804000 608000 12000 616000 820000 624000 628000 32000 630000 640000 44000 848000
Python API % Tools & Dats ) Maps [d settings @ Description
Tool Reference Tree 34 Thumbnails S Legend W3 History [E Attributes g é
Legal Noti [@ Data Time Out [min] B g
gal Notice = BB Grids -
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» \ I 01. stm_46_01_Clip [no sinks] 8 g g
@ SourceForge 8 02. Flow Accumulation 8 2
Downloads [ 03. Upslope Area i ™
Wiki 1R 04. Slope
Forums B 05. Aspect )
Tickets R 06. Time Out [min] : :
— = =X Shapes 5 S
Mailing Lists 5.*% Point
% 01 target
z] Q Polygon g §
. : : 10 01. Polygons with Property Attributes = =
https.//saqa-gis.sourceforge.io/en/index.html| b
Data Sources x
File System §g ODBC 4§ PostgreSQL g g
Mpaxmuuecxas pabora. LIMP. Mopdomerpua A 2 2
& sitm_46_01_Clip.tif i -
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|2 targetshp
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PenakrupoBanue IIMM Ha npumMepe yaajieHUs 3aCTPONKH (3AaHUMN)

OunpTpaIys u300paKeHus
(Approx.Terrain Slop = 10)
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Ounenka Buaumoct IIMP 111 MCTOYHHKA B BH/A€ TOYKH

[IMP u Touka B Saga Gis
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Pacuer 00beMa BLIPA0OTKH Kapbepa

|:| Kapsep
v v ¥ User
B 570274
B 69,0307
I 81,0340
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129,0472
141,0505
B 1530538
B 165,057
v ¥ Ormbieka
v V| ¥ OpenStreetMap
v @ Point

I'paHuia Kapbepa, co31aHHas HA OCHOBAaHUU
CBETOTEHEBOW OTMBIBKU U KPYTU3HOU pelibeda
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Volume Calculation Tool

Calculates volume based on DEM layers

TN 10 ouewok, 8644 yCTaHoBOK
Kateropwa Plugins

[LononHHTeNbHaRA wBGOPMALMA =T bug tracker code repository
AsTop REDCatch GmbH.
Installed version 0.2
Available version (stable) 0.2 updated at Fir wan 2 00:12:35 2021

Hcnionb3yembii

QGIS-nnarnn

“This plugin allows to calculate the volume inside multiple polygons based on a DEM layer.

Terw vector, dem, calcuator, processing, raster, statistics, analysis, volume, drone

OfsiopTs 802 Yaanue Moy MlepeyCraHoBTh Mogyik
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LIMP u LLMM & npoekrtax UTN3 PAH




Mamepuan cemuHapa 6yoem odocmyneH 8 pa3zoese
“CemuHapsbl” Ha ogpuuyuansHom catime UHcmumyma

https://www.itpz-ran.ru/ru/dejatelnost/seminars/
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25012022 HexoppeKTHO nocTaBneHHble obpaTHble 3agaun
P.l'. Hoewkoe (T3 PAH)
HayuHo-06pazoBatefibHeivi cemmuHap UTI13 PAH
08.02.2022 WccnegoBaHWe CBOWCTB rnobanbHoro ceiicMuye

3eMNeTPACCHUAMWN N N3BEPXXEHNAMMW BYIKaHOB
AA. NMobywwH (VD3 PAH)
HayuHeii cemuHap T3 PAH
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Apxu1B ceM1HapoB

- aHanus Qypbe - cBepXpaclinpeHme

CKOro wyma B CBA3W C CUNbHbIMMW

ApxvB
CeMUHapoB
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0606uieHHAA OKPECTHOCTL CUILHOIO 3EMASTPACEHUA:
CHMKEHUE YPORHA OCPeANEHUR
M.B. PoakuH (UTN3 PAH)

Hayuno-o0pazosarenbHumt cemmunap UTTI3 PAH
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KoopAviHaTHBbI® CUCTEMB! W KapTorpaduueckmne npoexumMn (Ha
npumepe Open SourceQGIS)
E.C. Moponsckan (UTI3 PAH)

Hayvuro-06pazosarensHid cemunap UTIN3 PAH
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LIMP u LLMM & npoekrtax UTN3 PAH

KoHmakmei 0115 8onpocos no eeouHgopmamukxe
ExamepuHa ModonbeKas, ¢. H. C., K. m. H., UTI3 PAH

podols kate@mail.ru
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