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Jáchym Čepický
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Web Mapping

Návrh, implementace, tvorba a doručeńı map pomoćı World Wide
Web.

Web GIS

Návrh, implementace, tvorba, doručeńı, analýza, zpracováńı pomoćı
World Wide Web.
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I 1989 – Vytvǒreńı WWW v CERNu

I 1992 – Open GRASS Foundation (OGF) → 1994 Open
Geospatial Consortium, Inc. (OGC)

I 1993 – Vytvǒreńı HTML, Xerox PARC Map Viewer (Steve
Putz)

I 1995 – Java, JavaScript

I 1996 – Geomedia WebMap 1.0 (podpora vektor̊u),
Macromedia Flash

I 1997 – UMN MapServer 1.0

I 2000 – ArcIMS 3.0 (prvńı věrejná verze)

I 2001 – GeoServer, SVG 1.0 (doporučńı W3C)

I 2004 – OpenStreetMap

I 2005 – Google Maps, Google Earth, KML

I 2006 – OpenLayers 1.0
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Datový server – Pouze stahováńı dat, bez dodatečných analýz či
operaćı

Mapový server – Tvorba mapových náhledů, vytvǒrených z
originálńıch dat

I statický
I dynamický

Web GIS (GIS Online, Internet GIS, . . . ) – Přidané analytické
funkce
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Desktop GIS

GRASS GIS, ArcGIS, ...

Data a analytické nástroje jsou
p̌ŕıtomny na desktopu. Data jsou
uložena na desktopu.



Web GIS

I Serverová část (UMN
MapServer, ArcIMS,
PyWPS, GeoSerger,
DeeGree, . . . )

I Klient – Web Browser
(JavaScript, Java, HTML),
OpenLayers



Něco mezi

I Serverová část (UMN
MapServer, ArcIMS,
PyWPS, GeoSerger,
DeeGree, . . . )

I Klient – Desktop GIS
(ArcGIS, uDig, QGIS,
GRASS GIS, . . . )
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UMN MapServer

http://mapserver.gis.umn.edu
1997 – 1.0.0, UMN, NASA
2008 – 5.2.0, Public domain

+ Pokročilé kartografické funkce (výstup závislý na mě̌ŕıtku,
popisky prvk̊u s řešeńım konflikt̊u, šablony, truetype fonty,
mě̌ŕıtka, legenda)

+ MapScript – podpora pro jazyky PHP, Python, Perl, Ruby,
Java, and C#

+ Linux, Windows, Mac OS X, Solaris, . . .

+ GDAL, OGR, PROJ4 (on the fly reprojekce)

+ WMS, WCS, WFS (server/klient), SLD, . . .

- Chyb́ı podpora pro WFS-T

- Konfigurace pomoćı konfiguračńıho souboru

http://mapserver.gis.umn.edu
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mě̌ŕıtka, legenda)

+ MapScript – podpora pro jazyky PHP, Python, Perl, Ruby,
Java, and C#

+ Linux, Windows, Mac OS X, Solaris, . . .

+ GDAL, OGR, PROJ4 (on the fly reprojekce)

+ WMS, WCS, WFS (server/klient), SLD, . . .

- Chyb́ı podpora pro WFS-T
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mě̌ŕıtka, legenda)

+ MapScript – podpora pro jazyky PHP, Python, Perl, Ruby,
Java, and C#

+ Linux, Windows, Mac OS X, Solaris, . . .

+ GDAL, OGR, PROJ4 (on the fly reprojekce)

+ WMS, WCS, WFS (server/klient), SLD, . . .

- Chyb́ı podpora pro WFS-T
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mě̌ŕıtka, legenda)

+ MapScript – podpora pro jazyky PHP, Python, Perl, Ruby,
Java, and C#

+ Linux, Windows, Mac OS X, Solaris, . . .

+ GDAL, OGR, PROJ4 (on the fly reprojekce)

+ WMS, WCS, WFS (server/klient), SLD, . . .

- Chyb́ı podpora pro WFS-T
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MAP

NAME mapfile

IMAGETYPE PNG

EXTENT -603055.584603 -1163534.631291 -578334.193874 -1138794.167715

SIZE 500 500

UNITS meters

SYMBOLSET "symbol35.sym"

FONTSET "fontset.txt"

SHAPEPATH "data/"
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WEB

IMAGEPATH "/var/www/tmp/"

IMAGEURL "/tmp/"

METADATA

"title" "MapServer"

"author" "Jachym"

"wms srs" "EPSG:4326 EPSG:2065 EPSG:102067"

"wms onlineresource" "http://localhost/cgi-bin/wms"

"wms encoding" "utf-8"

"wcs fees" "free"

END

END



WEB

IMAGEPATH "/var/www/tmp/"

IMAGEURL "/tmp/"

METADATA

"title" "MapServer"

"author" "Jachym"

"wms srs" "EPSG:4326 EPSG:2065 EPSG:102067"

"wms onlineresource" "http://localhost/cgi-bin/wms"

"wms encoding" "utf-8"

"wcs fees" "free"

END

END



PROJECTION

"proj=krovak"

"ellps=bessel"

"units=m"

"no defs"

"to wgs84=570.8,85.7,462.8,4.998,1.587,5.261,3.56"

# "epsg:102067"

END



SCALEBAR

TRANSPARENT true

LABEL

COLOR 255 255 255

OUTLINECOLOR 0 0 0

END #LABEL

SIZE 150 3

COLOR 255 0 0

BACKGROUNDCOLOR -1 -1 -1

OUTLINECOLOR 0 0 0

UNITS kilometers

INTERVALS 3

STATUS ON

END #SCALEBAR



SCALEBAR

TRANSPARENT true

LABEL

COLOR 255 255 255

OUTLINECOLOR 0 0 0

END #LABEL

SIZE 150 3

COLOR 255 0 0

BACKGROUNDCOLOR -1 -1 -1

OUTLINECOLOR 0 0 0

UNITS kilometers

INTERVALS 3

STATUS ON

END #SCALEBAR



LAYER

NAME "dmt"

METADATA

"description" "Digitalni model terenu"

"title" "Digitalni model terenu"

"wms title" "Digitalni model terenu"

"wms abstract" "Digital elevation model"

"wms layer group" "/teren"

"wcs label" "Digitalni model terenu"

"gml include items" "all"

END

DATA "rasters/dmt.tif"

DUMP TRUE

TYPE RASTER

STATUS ON

OFFSITE 0 0 0

CLASSITEM "[pixel]"
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LAYER
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CLASS

EXPRESSION ([pixel] = 38)

name ’389 - 394 m.n.m’

COLOR 253 240 112

END

CLASS

EXPRESSION ([pixel] =39 )

name ’394 - 399 m.n.m’

COLOR 251 232 106

END

...

END #LAYER

LAYER

...

END #LAYER

END #MAP
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CLASS

EXPRESSION ([pixel] = 38)
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END
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...

END #LAYER
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CGI MapServer

Proprietárńı protokol (neńı standard jako na p̌ŕıklad OGC WMS)

I http://. . . /mapserv?map=/var/. . . /mapfile.map

I mode=map

I layers=hrady g zamky g

I mapext=-1230878.8543420853 -1431183.1355944402
-74121.14565791469 -698816.8644055598

I map size=1500 1000

CGI MapServer

http://www.bnhelp.cz/mapserv/hsmap/hsmap.php?&project=cr_hslayers&mode=map&layers=hrady_g+zamky_g&map_imagetype=gif&_olSalt=0.07417373787352399&LAYERS=hrady_g+zamky_g&mapext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&imgext=-1230878.8543420853+-1431183.1355944402+-74121.14565791469+-698816.8644055598&map_size=1639+1038&imgx=819.5&imgy=519&imgxy=1639+1038
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GeoServer

I 2001, Refractions

I Webová konfigurace

I Striktńı implementace standardů (nemá proprietárńı rozhrańı)

I Java

I http://geoserver.org

http://geoserver.org


GeoServer



TOC

WebGIS

Architektura

Serverová část
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TileCache

Jak to celé urychlit: http://tilecache.org

+ Vytvǒreńı diskové nebo RAM cache

+ Vytvǒreńı obrázk̊u – zátěž serveru pouze na začátku

+ Uḿı se chovat jako WMS server i klient

- statická mě̌ŕıtka

- pevný seznam vrstev

- pozor na file systém (ext3)

CR 1:2 000 000 – Soubor na disku
CR 1:5 000 – Jako WMS Server

http://tilecache.org
http://apps.esdi-humboldt.cz/data/tilecache/topoJTSK/2M/00/000/000/000/000/000/001.png
http://apps.esdi-humboldt.cz/cgi-bin/tilecache/tilecache.cgi?LAYERS=ceniaTopoJTSK&FORMAT=image/png&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application/vnd.ogc.se_inimage&SRS=epsg:102067&BBOX=-745149.4196526468,-1041249.8797028428,-744697.8643409311,-1040798.3243911271&WIDTH=256&HEIGHT=256


TileCache

Počty dlaždic pro r̊uzná mě̌ŕıtka na úzeḿı ČR

0 1:2 000 000 - 6
1 1:1 000 000 - 24
2 1:500 000 - 77
3 1:200 000 - 504
4 1:100 000 - 2 072
5 1:50 000 - 8 176
6 1:20 000 - 51 240
7 1:10 000 - 204 035
8 1:5 000 - 817 258
9 1:2 000 - 5 108 292
10 1:1 000 - 20 433 168
11 1:500 - 81 732 672

max. počet soubor̊u ext3: V /213, V - velikost disku v bytech
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Web GIS Klient

I Jedná se vesměs o tenké klienty (po śıti jsou tahány pouze
data (a to ještě těžko))

I uDig, OpenJump, QGIS, GRASS GIS, ArcGIS, . . .

I částečně serverové aplikace (PHP)

I JavaScript
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I uDig, OpenJump, QGIS, GRASS GIS, ArcGIS, . . .
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Omezeńı klient̊u na webu

I Různé interprety skriptovaćıch jazyk̊u (IE vs. FF vs. Safari vs.
Opera) – nepodporované jazyky (VB), r̊uzně se chovaj́ıćı
interprety (JS)

I Omezená podpora rastrových formát̊u (JPEG, GIF, PNG(?)) –
GeoTIFF

I Omezená podpora vektorových formát̊u – SVG 2001, prvńı
implementace teprve v součastnosti, Internet Explorer použ́ıvá
VML, Flash (proprietárńı, uzav̌rený)

I Různá podpora pro CSS

I Různé verze Javy (snižuje použitelnost applet̊u)

I Pomalá p̌ripojeńı (GPRS)

I Web (HTML) neńı primárně prosťred́ı pro tvorbu aplikaćı, ale
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I Různé interprety skriptovaćıch jazyk̊u (IE vs. FF vs. Safari vs.
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VML, Flash (proprietárńı, uzav̌rený)
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I Různé verze Javy (snižuje použitelnost applet̊u)
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OpenLayers

http://openlayers.org

I JavaScript API pro tvorbu webových mapových aplikaćı

I Začátek vývoje 2006, současnot (2008) verze 2.7

I Podpora rastrových dat (WMS, Image, MapServer, Google
Maps, Yahoo Maps, . . . )

I Podpora vektorových dat (SVG, VML) (GML, GeoRSS, KML,
GeoJSON, . . . ) → Editace vektor̊u p̌ŕımo v prohĺıžeči

I Řada hotových ovládaćıch prvk̊u mapy (PanZoomBar,
ScaleLine, OverviewMap, LayerSwitcher, MousePosition)

I Podpora proj4js.js → transformace vektorových dat p̌ŕımo
v prohĺıžeči

I Dlaždicováńı rastrových dat

I Mnoho vrstev nad sebou

http://openlayers.org


OpenLayers

<html><head><script type="textjavascript">

function init(){

var map = new OpenLayers.Map( ’map’ );

var wmsLayer = new OpenLayers.Layer.WMS("OpenLayers WMS",

"http://labs.metacarta.com/wms/vmap0", {layers: ’basic’});

map.addLayer(layer);

map.setCenter(new OpenLayers.LonLat(15, 50), 5);

map.addControl(new OpenLayers.Control.LayerSwitcher());

}

</script></head><body onLoad=’init();’>

<h1>Mapa</h1>

<div id=’map’></div>

</body></html>
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GoogleMaps API

http://code.google.com/apis/maps/
Proprietárńı:

. . . your Maps API Implementation must not:

I require a fee-based subscription or other fee-based
restricted access; or

I operate only behind a firewall or only on an internal
network (except during the development and testing
phase).

Proč tedy použ́ıvat Google Maps API?:
Data

http://code.google.com/apis/maps/


GoogleMaps API

http://code.google.com/apis/maps/
Proprietárńı:

. . . your Maps API Implementation must not:

I require a fee-based subscription or other fee-based
restricted access; or

I operate only behind a firewall or only on an internal
network (except during the development and testing
phase).

Proč tedy použ́ıvat Google Maps API?:
Data

http://code.google.com/apis/maps/


GoogleMaps API

I http://bikemap.org

I http://bezrelaitky.cz

http://bikemap.org
http://bezrelaitky.cz


GoogleMaps API

<html><head>

<script src="http://maps.google.com/maps?\

file=api&amp;v=2&amp;key=abcdefg&sensor=true or false"

type="textjavascript"></script>

<script type="textjavascript">

function initialize() {

if (GBrowserIsCompatible()) {

var map = new GMap2(document.getElementById("map canvas"));

map.setCenter(new GLatLng(37.4419, -122.1419), 13);

}

}

</script>

</head>

<body onload="initialize()" onunload="GUnload()">

<div id="map canvas" style="width: 500px; height: 300px"></div>

</body></html>
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p.mapper

http://www.pmapper.net/ – DM Solutions
PHP/MapScript server/klient: Pouze MapServer

I Dotazy do mapy (mouse move)

I Atributové vyhledáváńı

I Bodová vrstva

I Tisk do PDF

I Mě̌reńı

I Legendy

I Lokalizace EN, DE, IT, FR, NL, SK, ES, RU, HR a Čeština

I API

I zásuvné moduly, . . .

http://www.pmapper.net/


p.mapper
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MapBender

http://www.mapbender.org/ WhereGroup
PHP, JavaScript

I Klient pro OGC OWS (WMS, WFS-T, WMC)

I Nově katalogové služby

I Porátlové řešeńı (logy, správa uživatel̊u) vs. malá mapka na
stránkách

http://www.mapbender.org/


MapBender



MapBender



A daľśı . . .

I http://www.deegree.org/

I http://communitymapbuilder.osgeo.org/

I http://mapguide.osgeo.org/

I . . .

http://osgeo.org

http://www.deegree.org/
http://communitymapbuilder.osgeo.org/
http://mapguide.osgeo.org/
http://osgeo.org
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OGC

I Mezinárodńı, nezisková, dobrovolná organizace, vytvá̌rej́ıćı
standardy proslužby.

I http://opengeospatial.org

I 1992, Původně Open GRASS Foundation

I Placené členstv́ı: Principal Membership $55,000 – Individual
Membership $500

I Aktuálně 366 členů, HELP SERVICE - REMOTE SENSING
spol s.r.o., Masaryk University, Brno

http://opengeospatial.org


OGC
http://opengeospatial.org/standards

I OWS – Open Web Services
I WMS – Web Mapping Service: poskytováńı map
I WFS – Web Feature Service: poskytováńı vektorových dat
I WCS – Web Coverage Service: poskytováńı rastrových dat
I CSW – Catalogue Service for Web: hledáńı zdroj̊u geodat
I WPS – Web Processing Service: poskytováńı proces̊u (analýz)

I WMC – Web Map Context: Uložeńı a opětovné načteńı
mapového projektu

I GML – Geographical Markup Language: XML formát pro
vektorová data

I KML – Keyhole Markup Language: XML formát pro vektorová
data

I GeoRSS – XML formát pro vektorová data

I SLD – Styled Layer Descriptor: Klient si může nadefinovat
podobu, v jaké chce data dostat

I . . .

http://opengeospatial.org/standards
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I WMC – Web Map Context: Uložeńı a opětovné načteńı
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I CSW – Catalogue Service for Web: hledáńı zdroj̊u geodat
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I WPS – Web Processing Service: poskytováńı proces̊u (analýz)
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mapového projektu

I GML – Geographical Markup Language: XML formát pro
vektorová data
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I SLD – Styled Layer Descriptor: Klient si může nadefinovat
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OGC OWS

I HTTP GET / HTTP POST

I Komunikačńı protokol založen na XML

I Ekvivalentńı služby poskytuje ArcIMS (proprietárńı)

I http://foo/bar/?service=WMS&request=GetCapabilities

http://www.bnhelp.cz/ows/crtopo2?service=wms&request=getcapabilities
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OGC WMS

Web Mapping Service – Tvorba map na základě požadavk̊u klienta

I Vytvá̌ŕı mapy – pouze ’náhledy’ na data, nikoliv surová data
jako taková

I Klient specifikuje vrstvy, soǔr. systém, hraničńı soǔradnice,
požadované mě̌ŕıtko, . . .

I Vraćı se obrázek (PNG, GIF, JPEG)

I GetCapabilities, GetMap, GetFeatureInfo

http://www.bnhelp.cz/cgi-bin/crtopo2?service=WMS&request=GetMap&LAYERS=sidla,doprava,voda&TRANSPARENT=true&FORMAT=image/gif&EXCEPTIONS=application/nd.ogc.se_xml&VERSION=1.1.1&CRS=EPSG:102067&STYLES=default&SRS=EPSG:102067&BBOX=-746247.116043224,-1042043.8804518601,-743410.7842415096,-1040175.9231272235&WIDTH=1608&HEIGHT=1059
http://www.bnhelp.cz/cgi-bin/crtopo2?request=GetFeatureInfo&BBOX=-782646.7074985557,-1056737.948905952 ,-707011.192786178,-1025481.8546731317&WIDTH=1072&HEIGHT=443&QUERY_LAYERS=obce&INFO_FORMAT=application /vnd.ogc.gml&VERSION=1.1.0&SRS=epsg:102067&LAYERS=obce&X=887&Y=263&
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OGC WCS

Web Coverage Service – Źıskáńı originálńıch rastrových dat

I Vraćı surová data v požadovaném formátu, rozlǐseńı, soǔr.
systému

I GeoTIFF (PNG, JPEG, . . . )

I GetCapabilities, DescribeCoverage, GetCoverage

http://geo.sazp.sk/cgi-bin/sazp?service=WCS&request=DescribeCoverage&coverage=dem
http://geo.sazp.sk/cgi-bin/sazp?service=WCS&request=getCoverage&crs=epsg:102067&coverage=dem&resx=706&resy=706&format=image/tiff16&bbox=-408034,-1228071,-345240,-1197027
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OGC WFS

Web Feature Service – Źıskáńı originálńıch vektorových dat

I Vraćı surová data ve formátu GML

I GetCapabilities, FeatureType, GetFeature GetGmlObject,
LockFeature, Transaction

I MapServer vs. GeoServer

http://www.bnhelp.cz/ows/crwfs_jtsk?SERVICE=WFS&request=describefeaturetype&typename=kraje&version=1.0.0
http://www.bnhelp.cz/ows/crwfs_jtsk?SERVICE=WFS&request=GetFeature&typename=kraje&VERSION=1.0.0&SRS=EPSG:102067&BBOX=-1398271.8195054396,-1396610.9320412078,93271.8195054396,-733389.0679587922
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I Google Maps
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I Vojenský kartografický ústav
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Inspire

http://www.inspire-geoportal.eu/

I Infrastructure for Spatial Information in Europe
I Direktiva Evropské rady z r. 2007

I Prostorová data maj́ı být sb́ırána pouze jednou
I Bezešvé kombinováńı dat z r̊uzných zdroj̊u
I Data muśı být dostupná za podḿınek neomezuj́ıćıch jejich

daľśı využit́ı
I Jednoduché zjǐstěńı, jaká data jsou k dispozici

I Metadata, SDI, ISO 19115, 192139, OGC CSW

I http://www.cenia.cz/inspire

I http://mis.cenia.cz

http://www.inspire-geoportal.eu/
http://www.cenia.cz/inspire
http://mis.cenia.cz
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OpenStreetMap

http://openstreetmap.org

I Svobodná geografická data všem, kdo je poťrebuje

I Mapováńı světa pomoćı GPS

I Vlastńı formát

I Webové (Flash) i dekstopové (Java) nástroje

I http://openaerialmap.org

http://openstreetmap.org
http://openaerialmap.org
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Závěr

Jáchym Čepický
jachym@les-ejk.cz

http://les-ejk.cz/
http://www.bnhelp.cz

http://openstreetmap.org/?mlat=50.02635&mlon=14.
525570&zoom=16

http://les-ejk.cz/
http://www.bnhelp.cz
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