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[eon POCTPaHCTBEHHbIE AaHHbIE: OornpeaeieHne

» Geospatial data nnn geographic information - gaHHble UM MHoOpMaLKUS,
KOTOpble onpeaensitoT reorpadmyeckoe NonoxeHne o6 bEKTOB HA NOBEPXHOCTU
3eMnn, Takux Kak NnpupoaHble NN aHTPOMNOreHHble OOBLEKTHI

* [lpocTpaHCTBEHHbIE AaHHbIE OObIYHO XPaHATCS B BUAE KOOPAUHAT U TONOMNOr1N,
KOTOpPbIE MOTyT ObITb OTODpaXeHbl B KapTorpaduyeckomn dopme

» [lpocTpaHCTBEHHbIE AaHHLIE OTObpaXatTcs n aHanmanpyrotes cpeagctesamu [IC

https://www.webopedia.com/TERM/S/spatial data.html

https://gisgeography.com/what-is-geodata-geospatial-data/

https://www.safe.com/what-is/spatial-data/

https://study.com/academy/lesson/geospatial-data-definition-example.html
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TrNbl reoJaHHbIX: BEKTOPbI U pacTpbl

PacTpbl: PacTpoBble AaHHble NpeacTaBAOTCA Habopom
nuKcenen. Kaxapii NMKcen pactpa MMeeT CBOe 3HaYeHue,
KOTOpOE MOKeT ObITb LBETOM WU €AUHULIEN U3MEPEHUs (MM,
CM. KM). KauecTBO pacTpoBbIX AAaHHbIX 3aBUCUT OT paspeLLeHuns
(NnpocTpaHCTBEHHOE, BpEeMEHHOe, Hanpumep)

Vector Raster

https://mangomap.com/qgis-data

BeKtopbl: BekTOpHble AaHHble rpadnUYecKn onncbiBaroT :
o o Vector Fine raster Coarseraster
peanbHbI MUP C HamnbonbLen TOYHOCTbHO, NO CPaBHEHUIO C y— -
pacTpamu. CyliecTByeT TPU TUMNA BEKTOPHbIX AAHHbIX: TOYKA, e
JITNHNA U NOJTNTOH

PaCTepmsa LnAa n BEKTOPU3aLUHnA: KaK KOH BEPTUPOBATb CI)OpMaTbI A3dHHDbIX
https://gisgeography.com/rasterization-vectorization/ https://qis.stackexchange.com/questions/57142/what-is-the-difference-
between-vector-and-raster-data-models
https://support.esri.com/en/other-resources/qis-dictionary/search/
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PopmMaTbl BEKTOPHbIX reoAaHHbIX (1 — 2)

SHP: cambilt pacnpocTpaHéHHbIM dopmat B T'MC, yntaembin 60NbLLINHCTBOM NPUSTOKEHUN
Onpeaensietca Habopom hanioB, MUHUMAIbHOE KOJIMYECTBO KOTOPbIX A0/IKHO BKAtovaTb .SHP, .DBF, .PRJ n .SHX

Bua ¢parna B ArcCatalog (ArcGIS, ESRI) Bua parna 8 Windows: npumep SHP coctont us 7 pannos
Contents |Pre'u'iew | Descu‘iptian| - ,
Mame Date modified Type Size
Name: EXAMPLE_SHP .shp || EXAMPLE_SHP.prj 7/26/2017 5:59 PM PRI File 1KB
Type:  Shapefile || EXAMPLE_SHP.dbf 7/26/20175:59PM  DEF File 475 KB
|| EXAMPLE_SHP.shp 7/26/2017 559 PM  SHP File 39,308 KB
= EXAMPLE_SHP.shp.xml 7/26/20175:59 PM XML Document 15 KB
@ || EXAMPLE_SHP.shx 7/26/2017 559 PM  SHX File 67 KB
|| EXAMPLE_SHP.sbn 7/26/2017 559 PM  SBN File 86 KB
|| EXAMPLE_SHP.shx 7/26/2017 5:59 PM  SBX File 4 KB
EXAMPLE_SHP.shp|

Kaxkapih SHP pann moXKeT XpaHUTb reOMETPUIO TO/IbKO OAHOrO TUNa (ToYKa, IMHUA U AN NONUTOH)

https://qisgeography.com/qgis-formats/
https://mangomap.com/qgis-data
https://qisgeography.com/arcqis-shapefile-files-types-extensions/
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dopmaTbl BEKTOPHbIX reoAaHHbIX (2 — 2)
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n [ND files are index files for the tabular data.

DLG

Digital Line Graph (DLG) files are vector in nature that were generated on
traditional paper topographic maps. For example, this includes township &
ranges, contour lines, rivers, lakes, roads, railroads and towns.

Much of the U.S. Bureau of Census Topologically Integrated Geographic
Encoding and Referencing (TIGER) data were generated using the standard
DLG format.

The GPF-DIME file format was developed by the US Census Bureau in the late
19605 as one of the first GIS data formats to exist. It was used to store the US
road network for major urban areas, which is a key factor in census
infarmation.

GPF-DIME supports choropleth mapping and also assisted in removing error
for digitizing features. DIME was a key component to the current TIGER
(Topologically Integrated Geographic Encoding and Referencing) system,
which was produced by the US Census Bureau.

Arcinfo Coverages are a set of folders containing points, arcs, polygons or
annotation. Tics are geographic control points and help define the exient of
the coverage.

Attributes are stored in the ADF or INFOb tables. Each feature is identified with
a unigque number. These feature numbers are a way to link attribute data with
each spatial feature.

Coverages were the standard format during the floppy disk era. But over time,
this GIS format has become obsolete and mostly unsupported in GIS
software.

https://qisgeography.com/qgis-formats/



https://gisgeography.com/gis-formats/

dopmaTbl pacTPOBbIX reoJaHHbIX

File type comparison of PNG, JPEG, GIF, and TIFF

Example Uses Don’t Use

Graphics, small images that maintain Sharing high-resolution photos

PNG original quality, transparency Charts, diagrams, logos, photos on the web

JPEG Photos on the web Sgg;?ﬂg;:"de geck; blog, or Editing images, line graphics, or print

GIF Small, simple graphics with limited color ggn%i”sr,‘zr:{r:gg:‘e charts, Photographs, detailed imagery

TIFF Editing and storage Storing photos that will be edited, print Images on the web
GeoTIFF https.//www.widen.com/blog/whats-the-difference-between-png-jpeg-gif-and-tiff
e CaMblil pacnNpoCTPaHEHHbIV ABOUYHBIN HECXKaTbIli popmMaT pacTpos https.//mangomap.com/gis-data

https://ru.wikipedia.org/wiki/TIFF

dopmaT umeet cneunduraumto [GeoTIFF Specification (Revision 1.0)], KoTopasa BKAto4aeT Habop Teros
Tern HeobxoAMMbI ANA ONUCAHUA BCEN KapTorpadpuueckon nHpopmaumm, ceasaHHom ¢ dopmatom TIFF,
CyLLecTBYHOT NpUMepbl reonpuBasaHHbIX TIFF, B onncaHnM KOTopbIX XPaHATCA AaHHbIE O KapTorpapuyeckom NpoeKkLuumn n

cncrteme KoopaunHat
https://www.geospatialworld.net/article/qeotiff-a-standard-image-file-format-for-qgis-applications/
http://www.ga.qgov.au/scientific-topics/earth-obs/accessing-satellite-imagery/technical-information/file-formats/qgeotiff-format-specifications
http://docs.opengeospatial.orq/DRAFTS/YY-nnnrx.html|



https://mangomap.com/gis-data
https://ru.wikipedia.org/wiki/TIFF
https://www.widen.com/blog/whats-the-difference-between-png-jpeg-gif-and-tiff
https://www.geospatialworld.net/article/geotiff-a-standard-image-file-format-for-gis-applications/
http://www.ga.gov.au/scientific-topics/earth-obs/accessing-satellite-imagery/technical-information/file-formats/geotiff-format-specifications
http://docs.opengeospatial.org/DRAFTS/YY-nnnrx.html

Open Data: onpeaneneHune n npumepsl

Open Data NUCNoJib3yeT NnpnHUnnMbI CBO60,£I,HbIX N OTKPDbITbIX TEOMPOCTPAHCTBEHHbLIX AdHHbIX,
Nno3BOoONAKWNX COTPYAHNYATDb PA3HbIM rpynnam npm Co3gaHnn I'EOMH(I)OpMaLI,I/IOHHbIX NnpPoAyKTOB

OSGeo (Open Source Geospatial Foundation) - HeKommepueckut PoHA, Kypupyrowmn passutme otkpbitoro MO ana
reomHdopmaumoHHbIX cuctem (FMMC)

[eonpocTpaHCTBEHHbIe coobuiecTBa, paboTarolme ¢ OTKPbITbIMU AAHHbBIMW:

* openstreetmap.org

* naturalearthdata.com

Natural Earth is a public domain map dataset available at 1:10m, 1:5om, and 1:110 million scales. Featuring tightly integrated vector and Natural Earth Vector comes in ESRI shapefile format, the de facto standard for
raster data, with Natural Earth you can make a variety of visually pleasing, well-crafted maps with cartography or GIS software. vector geodata. Character encoding is UTF-8.

Natural Earth Raster comes in TIFF format with a TFW world file.

(North American Cartographic Information Society), and is free for use in any type of project

Natural Earth was built through a collaboration of many volunteers and is supported by IWACIS [
(see our Terms of Use page for more information).

Get ﬂle Data ] All Natural Earth data use the Geographic coordinate system (projection),
WGS84 datum

|Large scale data, 1:10m | |Medium scale data, 1:50m| |Small scale data, 1:110m |
|L S A~ i :
New Yor New Yuri; é:j’——”’ T NewYork 5
P add https://www.osgeo.org/about/what-is-open-data/

[Cultural] [Physical] [Rasted] [Cultural [Physical] [Raster] https.//www.naturalearthdata.com/
The most detailed. Suitable for Suitable for making zoomed-out Suitable for schematic maps of the http S'/ / f r'equSdata' rtwilson. Com/ #
making zoomed-in maps of countries maps of countries and regions. Show world on a posteard or as a small http y / / dsilakov.r U/ paper. S/ 0sgeo. Dd f
and regions. Show the world on a the world on a tabloid size page. locator globe.
large wall poster.

1:50,000,000 1:110,000,000
110,000,000 1” = 790 miles 1" = 1,736 miles
1" = 158 miles 1cm = 500 km 1cm = 1,100 km

1cm = 100 km


https://www.osgeo.org/about/what-is-open-data/
https://www.naturalearthdata.com/
https://freegisdata.rtwilson.com/
http://dsilakov.ru/papers/osgeo.pdf
https://www.openstreetmap.org/
http://naturalearthdata.com/

Open Street Map (OSM): npumepsbl BEKTOPHbIX AaHHbIX
. 4, OSM
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. w Band Rendering
'ri Information Render type | Singleband color data ~
J‘\ Source
Ay Soue w Color Rendering
d Symbelgy Blending mode | Mormal & 4 Reset
Lﬂ; Transparency Brightness e 0 = IContrast —— ] =
‘./ Rendering Saturation e 0 = IGraysm\E off -
" Hue Colorize trength 100%:
Poccun ! Metadata
b - w Resampling
Suom Legend
opmed: in | Mearest neinhhour ¥ | aut | Nearest neishhour ¥ | Oversamnlinn | 2.00 (2
QGIS Server (2 Layer Properties - OpenStreetMap | QGIS Server | Information & i
Information from provider 3
£ PyCh 3 Name OpenStreethMap
hland ™ Source Source  rs=EP5G:3857&f il Bz367D/5%7 Bx367D/
Yxpaing K < \-\, - . Source ﬁsz::é];ns%m il Bz367D/5%7 Bx367D/
Romania "Mf"‘;,‘ R CRS ?:S??;;;?r\‘zﬁsadfPseudorMercatorrPrOJected
i : I:‘_i ey me“_‘ 220000337755008?34‘278924330673s4,ﬁ‘uzuﬂ506.3527632439057354 ‘
o e nian Y ;’ Rendering w:j';: :f;m
s arkiy . Height n/a
l Metadata v[:in:isz:: Enfld,n;ut;dfte;rm\:e !a:te_r :afiwpe.
Legend Server Properties
Property Value
OpenStreetMap .0SM OSM files are the native file for OpenStreetMap which had become the largest T
Abstract
OSM XML crowdsourcing GIS data project in the world. These files are a collection of e s
vector features from crowd-sourced contributions from the open community.
Layer name |OpenStreetMap
The GIS format OSM is OpenStreetMap’s XML-based file format. The more e e
efficient, smaller PBF Format (“Protocolbuffer Binary Format”) is an alternative
EPSG:3357 - WG5S 84 / Pseudo-Mercator
to the XML-based format.
5 Identifier P:T\e mode
The data interoperability in QGIS can load native OSM files. The ;[2;2{2’:“’
CRS Bounding Box
OpenStreetMap plugin can convert PBF to OSM, which then can be used in T Tocs B0 S To08 S R CR0R e .
QG IS style - [ oK || cancal Apply Help

https://qisgeography.com/openstreetmap-download-osm-data/

https://qisgeography.com/qgis-formats/
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CnyTHUKOBbIE AaHHbIE: NPUMEpPbI pacTpoB

Sentinels Scientific Data Hub
(Sentinel-1 n Sentinel-2A)

https://scihub.copernicus.eu/dhus/#/home

Copernicus Open

https://qisgeography.com/how-to-download-sentinel-satellite-data/
https://qisgeography.com/arcqis-composite-bands/

What are the Spectral Bands of Sentinel 2A and 2B?

We've listed below, the spectral and spatial resolution of Sentinel 2A. There are 13
bands in total. Four spectral bands have a 10 meter resolution. Six bands have a 20
meter resolution. And the remaining 3 have a spatial resolution of 60 meters.

Here are the spectral band details for Sentinel 2A:

Band Resolution Central Description
Wavelength
B1 60 m 443 nm Ultra blue (Coastal and
Aerosol)
B2 10m 490 nm Blue
B3 10m 560 nm Green
Red

Visible and Near Infrared
(VNIR)

Visible and Near Infrared
(VNIR)

Visible and Near Infrared

Here are the RGB bands for Sentinel 2A data,

Band 2: Blue (490 nm)
Band 3; Green (560 nm)
Band 4: Red (665 nm)

Each band is a separate image file with a resolution of 10 meters. Add each image
(band) to ArcMap. As shown in the image below, these three bands will be combined
from single images into a multi-band raster.

Band 4 (Red) Band 2 (Blue)

Composite Bands

RGB Composite
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https://qisgeography.com/free-satellite-imagery-data-list/
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ObHapyKeHue U onpeaeneHmne AanbHOCTM ¢ nomoLlbto ceeta LiDAR

Extension File Description
Type
o ASPRS LAS, The LAS file format is a binary file format specifically for the interchange between vendors
¢ nMAaprle AaHHble npe,cl,CTa BNAKOT CO6OM LiDAR Data LASD, and customers. Overall, LAS files maintain information specific to LIDAR without the loss of
“obnaka ToueK”, rycTyto CeTb TOYEK CO :Exchange LAZ | information.
ormat
3HaA4YeHNAMU BbICOTbI LAS files are available for public use, unlike ASCIl and other proprietary file formats. The
dense networks of coordinate point measurements are so large sometimes that they often
* COBpeMEHHble NngapHbleé CUCTEMDI CI'IOCO6HbI need to be split to prevent the file size becoming too large.
Mo,u,enMpOBaTb peaanblM MMp C O4EHb BbICOKOMU When vou compress a LAS file, the file format specifically for this is LAZ. You can save
NTOTHOCTbKO TOYEK, ﬂOpﬂ,ﬂ,Ka TbICAY TOYEeK Ha significant storage space using the LAZ file format. Like most file compression, LAZ has no

information loss.

KBaJpaTHbIN MeTp
Lastly, LAS Datasets (LASD) reference a set of LAS files. The purpose of LASD is to be able

o MCI‘IO}'I b30BaHWe N Mpla pH biX IElla HHbIX Tpe6yeT to examine 30 point cloud properties from the referenced LAS files. Through LAS datasets,
you can vizualize triangulated surfaces and perform statistical analysis.
cneymanbHbiXx meToaoB 06paboTku n MO d ° g g
Point Cloud A F X¥Z files don't have specifications for storing point cloud data. The first 3 columns generally
xXYZ represent X, ¥ and £ coordinates. But there’s no standard specification so it may include

RGB, intensity values and other LIiDAR values.

They are in the ASCIl point cloud group of file formats which includes TXT, ASC and PTS.
Mon-binary files like XYZ are advantageous because they can be opened and edited in a text
editor.

https://mangomap.com/qgis-software
https://qisgeography.com/top-6-free-lidar-data-sources/
https://www.geospatialworld.net/blogs/did-you-know-the-sources-for-free-lidar-data/
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Open Source nporpammHoe obecneyeHue But how were our rankings compled?

30 GIS Software Applications [2020 Rankings]

40% is based on which GIS software is required by employers in job
postings

So you've graduated college... It's a major milestone. Congratulations. But
remember that the career you want to pursue may require knowledge in
specific GIS software products. This is why we've relentlessly searched years
of job postings data. You get a complete picture of what GIS software
employers are requesting in job postings.

20% is based on which GIS software is being used in research and
publications

So maybe a job isn't your thing just yet. Graduate school it is... not a bad option.
You'll probably want to publish a research paper. What are credible sources of
GIS software currently being used? We've done the work for you. We've plucked
from hundreds of research publications from the last 5 years the GIS software
performing the analysis.

20% is based on which GIS software is being searched for

How much are GIS professionals speaking about a specific software package?
When you have a question about GIS software, Google search is often the way
to go. This data has been quantified using Google Trends for each GIS
software package in this list.

20% is based on which GIS software is being discussed in community
forums

For those who can't find their answer in Google Search, the next place they’'ll
end up is a GIS community forum. But we don't want to skew data by only
selecting Esri forums. What are "neutral” GIS discussion forums? We looked at
only 2 - GIS Subreddit and GIS Stack Exchange. When you aggregate the
discussion topics from these two communities, this sums up community forum
voice.

https://qisgeography.com/free-gis-software/

Published on: March 28, 2015 | Last Updated: January 21, 2020 https://qgisgeography.com/mapping-out-gis-software-landscape/

https://qisgeography.com/qqis-arcqis-differences/

https://qisgeography.com/qvsig-software/

https://mangomap.com/qis-software

[eonpocTpaHcTBEeHHbIE AaHHble n Open Source 1O
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* https://freegisdata.rtwilson.com/

e http://gis-lab.info/qa/data.html

* https://gisgeography.com/top-6-free-lidar-data-sources/

* https://gisgeography.com/best-free-gis-data-sources-raster-vector/

* https://gisgeography.com/free-satellite-imagery-data-list/

* https://gisgeography.com/free-historical-imagery-viewers/

e https://data.world/datasets/geodata

* https://www.sigterritoires.fr/index.php/en/open-data-en/

e https://3d.bk.tudelft.nl/open-gis-software/
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