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Souradnicoveé systemy a kart.
zobrazeni - Pojmy

o Znalosti z prednasky:

o Referencni plocha
o Souradna soustava referencni plochy
o Zemeépisné souradnice

o Zobrazeni
o Kartografické zobrazeni

o Projekce



Pojmy

o Znalosti z prednasky:

o Referencni plocha — elipsoid, koule, rovina

o Souradna soustava referencni plochy — elipsoid (¢ a A), koule (U, V; S,

D), rovina (p, €)
O Souradnice: geodetické x zemeépisné x kartografické x polarni x pravouhlé
o Zobrazeni

o Kartografické zobrazeni — matematicky postup pouzivany k prevodu

zemepisnych souradnic na souradnice rovinné.

o Projekce — vznikl na zakladé geometrické predstavy



Kartograficka zobrazeni

o Déleni kartografickych zobrazeni podle:
o Polohy konstrukéni osy ——

o Normalni (pdlova)
o PFi¢na (ekvatorialni) é %;
o Obecna (Sikma)
o Podle tvaru zobrazovacich rovnic | e poions
o Jednoducha
o Neprava @ @

o Obecna
o Podle zkresleni

o Ekvidistantni

o Ekvivalentni @
o  Konformni

o

Kompenzacni R $usarko s




Projekce

oDéleni projekci:
o Gndémonicka
o Stereograficka

o Ortograficka

gnotmotickd

stereografick4

e ternd




NARIZENI VLADY €. 430/2006 Sb.

o Geodetickymi referencnimi systémy zavaznymi na uzemi statu jsou:
o Svétovy geodeticky referencni systém 1984 (WGS84),
o Evropsky terestricky referencni systém (ETRS),
o Souradnicovy systém Jednotné trigonometrické sité katastralni (S-JTSK),
o Katastralni souradnicovy systém gusterbergsky,
o Katastralni souradnicovy systém svatostépansky,
o Vyskovy systém baltsky - po vyrovnani (Bpv),
o Tihovy systém 1995 (S-Gr95),
o Souradnicovy systém 1942 (S-42/83).



NARIZENI VLADY €. 430/2006
Sb. - pokracovani

o Geodeticke referencni systemy jsou definovany urcitym kartografickym
zobrazenim, na konkrétnim elipsoidu nebo kouli, a dalsimi technickymi
parametry

o WGS 84
o je spojen s referenénim elipsoidem WGS 84
o je definovan Mercatorovym univerzalnim konformnim valcovym zobrazenim (UTM) v 6
polednikovych pasech

o S-JTSK
o je spojen s Besselovym elipsoidem
o je definovan Krovakovym konformnim kuzelovym zobrazenim v obecné poloze
0 sever posunuty - stfed v Botnickém zalivu
0 pouziva se v geodezii u map velkych méritek
o nutnost otocit smérovku, nebo mapové pole o cca 6°

o



NARIZENI VLADY €. 430/2006
Sb. - pokracovani pokracovani

0 S-42
o je spojen s Krasovského elipsoidem
o je definovan Gaussovym pricnym konformnim valcovym zobrazenim v 6° polednikovych
pasech v Kriigeroveé Upravé
o uvojenskych map se preslo na WGS84

o Bpv
o je definovan vyskovym bodem, kterym je nula stupnice morského vodoctu v Kronstadtu
(Finsky zaliv)
o pavodné se vyuz. Jadersky vyskovy systém - rozdil 350-420 mm




VYBRANA KARTOGRAFICKA ZOBRAZENI V ArcGIS 10

Azimutalni zobrazeni

ekvidistantni v polednicich Azimuthal_Equidistant
ekvivalentni Lambert_Azimuthal_Equal_Area
konformni Sterecgraphic
Azimutalni projekce
V r C a gnomonicka Gnomanic
Stereographic
stereograficka Stereographic_Auxiliary_Sphere
[pro referanéni kouli)
o European Petroleum Survey Group:  [orooraficka Orthographic
o, ; o . ; ; R Kuzelova zobrazeni
o Ciselnik SOUFBdﬂICOVYCh Systemu ekvidistantni v polednicich Equidistant_Conic
ekvivalentni Albers
o S-JTSK Krovak East North: 5514 - :
- - - konformni Lambert_Conformal_Conic
o WGS 1984 UTM _Zone 33N: 32633 Valcova zobrazeni
Equidistant_Cylindrical

. - . .. Flate_Carree
http://e pSg.IO/SS 14 ekvidistantni v polednicich [rownik je nezkreslenou rovnobézkou)

Equirectangular

. elvidistantni transverzalni Cassini
http://www.epsg-registry.org/ ekvivalentni Cyiindrical_Equal_Area
konfarmni Mercator

Transverse_NMercator

kanfarmni transverzalni
Fauss_Kruger

konformni obecné Hotine_Obligue_Mercator

o Transformace: vyrovnavaci Miller_Cylindrical

Valcove projekce

Fall_Sterecgraphic

http://geoportal.cuzk.cz/(S(jbpasgazay [fereeoraicka (reshensiens rourabiShy 45" S a.J)

head tab=se kce-Ol-gD&mode=Text|\/|e' Neprava Iﬂhra:ef::;emé

maodifikovana azimutalni Hammer_Aitoff
Winkel_Tripel

Eckert_iIl
pseudovalcové projekce Robinson
Winkel _N

Eckert_I\V
pseudovalcové ekvivalentni projekce | Hat-Polar-Quartic
Mollweide



http://epsg.io/5514
http://epsg.io/5514
http://www.epsg-registry.org/
http://www.epsg-registry.org/
http://www.epsg-registry.org/
http://www.epsg-registry.org/
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19
http://geoportal.cuzk.cz/(S(jbpasqazayea2bfzac2u2p55))/Default.aspx?head_tab=sekce-01-gp&mode=TextMeta&text=wcts&menu=19

SOURADNICOVE SYSTEMY POUZIVANE NA UZEMI CR A SR V ArcGIS 10

Femépisné soufadnice (GCS)

S-JTSK

G5 - Europe — 5-JTSK prj

S-42 GCS — Europe — Pulkovo 1842 prj

WGS84

GCS—World — WGS 1984 prj

ETRS

GCE— Europe —ETRE 1989

Rovinneé soufadnice (PCS)

S5-JT5SK [zépomé prohozené soufadnice)

FC5— National Grids — 5-JT3K Krovak Easthorth. prj

S-JTSK [kladné neprohozens soufadnice)

FPCE— National Grids — 5-JTSK Krovak.prj

S-42 (3. polednikovy pas)

PCS — Gauss Kruger— Pulkovo 1942- Pulkovo 1842 GK Zone 3.piy

S5-42 (4. polednikovy pas)

PCS — Gauss Kruger— Pulkova 1942- Pulkova 1842 GK Zone 4. piy

WGES84 UTM (3. polednikowy pas)

PCS—UTM - WGS 1964 - WGS 1984 UTM Zone 33N.pr

WGSE84 UTM (4. polednikovy pas)

PCS-UTM - WGS 1984 — WGES 1984 UTM Zone 34N prj

ETRS

PCE— Continental — Europe — ETRS 1989 LCC prj
FPCS— Continental — Europe — ETRS 1885 LAEA prf

Transformacni rovnice

Jiz existuje 5. verze:
S_JTSK_To_WGS_1948_5<—
(1,3 a 5 vyuzitelné pro CR
2,3,4 pro SR)

Nazev
S_JTSK_To_ETRS_1989 1
5_JTSK_To_ETRS_1989_2
S5_JTSK_To_ETRS_1989_3
S_JTSK_To_ETRS_1989_ 4 %)
S_JITSK_To_WGS_1984 1
S_JTSK_To WGS_1984 2
S_JTSK_To_WGS_1984 3
S_ITSK_To_WGS_1984_4 %)
S_ITSKE_To_WGS_1984 NGA
S_ITSKE_To_Pulkovo_1942

Pulkovo_1942 To_WGS_1984 5

Uzemi

SK
SK

SK

SK
czZ, sK
5K

byv. CSSR

C7, SK

Kod

1622

1624

108254

108252

1623

1625

15965

108253

108270

108202

8202

Metoda
Position_Vectaor
Position_Vector
Maolodensky_Badekas
Position_Vector
Pasition_Wector
Pasition_Vector
Gaocentric_Translation
Paosition_Vectar
Gaocentric_Translation
Position_Vector

Gaocentric_Translation




ist of supported map projections

(5 Arcets 102 el
e ) = 0y B @)
Sheryt Zpét pFed Domd MoZnosti Resource Center

fdist of supported map projections i

Obsah | Oblibené polozky Search |

Type a guestion, then click Ask. ArCGIS 10,2

|Ii5t of supproted map projections

Powered by AnswerWorks® Q ml Locate tapic -
Histo Map projection Description

100 topics found Aitoff This compromise projection was developed in 1889 and used for world maps.

C' Alaska grid This projection was developed to provide a conformal map of Alaska with less scale | 4

List of supported map distortion than other conformal projections. Supported in ArcInfo Workstation only.

projections.
What are map projections? |1 Alaska series E This was developed in 1972 by the United States Geological Survey (USGS) to

State Plane Coardinate publish a map of Alaska at 1:2,500,000 scale. Supported in ArcInfo Workstation only.

System ) ) ) N ’ .
o ) Albers equal area conic | This conic projection uses two standard parallels to reduce some of the distortion of
overage coordinate system X . i . ? X
definiti 1 a projection with one standard parallel. Shape and linear scale distortion are
efinition i
minimized between the standard parallels.
Coordinate systems for map
display n . - - _— . N . .
¥ Azimuthal equidistant | The most significant characteristic of this projection is that both distance and

Determining a map's " direction are accurate from the central point.

Drojection

Raster coordinate systems [ Behrmann equal area | This is an equal-area cylindrical projection suitable for world mapping.

Times projection n cylindrical

Polvconic 1] o . T ) L

i Coordinate Berghaus Star This divides the outer portion of the projection into five points to minimize

arap h ;
System 1] interruptions to the land masses.
More... Bipolar obligue This projection was developed spedcifically for mapping North and South America and

conformal conic maintains conformality. Supported in ArcInfo Workstation only.
Bonne This equal-area projection has true scale along the central meridian and all parallels.
Cassini-Soldner This transverse cylindrical projection maintains scale along the central meridian and

all lines parallel to it. This projection is neither equal area nor conformal.

Chamberlin trimetric This projection was developed and used by the National Geographic Society for
continental mapping. The distance from three input points to any other point is
approximately correct. Supported in ArcInfo Workstation only.

Craster parabolic This pseudocylindrical equal-area projection is primarily used for thematic maps of
the world.

Cube This is a faceted projection that is used for ArcGlobe.

Cylindrical equal are

3 Lambert first described this equal-area projection in 1772. It is used infrequently.



Jak se voli souradnicovy systém

o Dle ucelu
o navigace — konformni

o kartogramy — ekvivalentni
0 ...

o Dle tvaru zobrazovaného uzemi
o CR —kuZelové, valcové
Chile — valcové
Rusko — valcové

o)
o)
o Nizozemsko — azimutalni
o Svycarsko — valcové

o)

Evropa — kuzelové



Moznosti

1. Vrstva nema prirazen souradnicovy systém

o potreba nastavit

2. Vrstva ma prirazen souradnicovy systém

o potreba spravné transformovat




Stavajici souradnicovy systém
vIrstvy

General | Source |Selectinn | Display | Symbalogy | Figlds | Definttion Queny | Labelsl Joins & Halatesl Time | HTML F‘npup|

Extent
Top: -909652,437500 m

Left: 4334619,812500 m Right: -347973,562500 m
Bottom: -1269685,625000 m

Data Source

Data Type: Shapefile Feature Class -
Shapefile: D:VArcCR 500 2.0 JTsK\shapes\WLZM100.shp

Geometry Type: Polygaon

Coordinates have 7 values: Mo

Coordinates have measures: Mo

| Projected Coordinate System; -TT5K._Krovak East Morth

I.p".-..ud
False_Fasting: 0,00000000
False_Morthing: 0,00000000
4 F

Set Data Source...




1. Definovani souradnicového
systému |.

ArcToolbox

i1

= & Data Management Tools
& Archiving
& Attachments
&y Data Comparison
& Distributed Geodatabase
& Domains
8 Feature Class
By Features
& Fields
% File Geadatabase
& General
By Generalization
& Geodatabase Administration
% Geometric Metwork
& Graph
By Indexes
% Jains
B LAS Dataset
B Layers and Table Views
& Package
% Photos
= & Projections and Transformations
@ Feature

B Raster
"ﬁ% Convert Coordinate Motation

“m Create Custom Gecgraphic Trar

‘ﬁ} Create Spatial Reference
"’g Define Projection

% Input Dataset or Feature Class

% Coordinate System

Define Projection

This tool overwrites the coordinate system information (map
projection and datum) stored with a dataset. The only use for this
tool is for datsets that have an unknown or incorrect coordinate
system defined.

All geographic datasets have a coordinate system that is used
throughout ArcGIS to display, measure, and transform
geographic data. if the coordinate system for a dataset is
unknown or incorrect, you can use this tool to specify the correct
coordinate system. You must know the correct coordinate
system of the dataset before using this tool.

COK

H Cancel

] IEnvironmemsm ] [ << Hide Help ]

[

Tool Help




1. Definovani souradnicového
systému |I.

o pokud souradnicovy systém drive NEBYL prirazen

G i@ E e

)
&5
Location: [ kraje.shp v|[& oy Conntrts St |
' — General | XY Coordinate System | Fields | Indexes | Feature Extent
= £ Shapes ~ B ==l | |
() sazINV.shp @ o
(=] cob.shp E T v| Type here to search v @ @| (PR 3
(B fu.shp = -
(3 HP.shp & B9 Favorites
(B KLTM100.5hp 3 ETRS 1989 ETRS-TM33
() KLTM200.shp [57] S-JTSK Krovak EastNorth
[E) KLTM25.5hp €3 WGS 1984 UTM Zone 33N
[:)] KLTM350.shp # [ Geographic Coordinate Systems
(] KLZM10.shp # [ Projected Coordinate Systems
(E) KLZM100.shp @ EJ Layers
() KLZM200.5hp
() KLZMS0.shp
(] kraj1960.sh
hn ° Current coordinate system:
[ Copy S5-ITSK_Krovak_East_Morth
WKID: 5514 ity: EPS5G
¥ Delete Autharity
Projection: Krovak
s False_Fasting: 0,0
False_Northing: 0,0
< Create Layer... ¥  beralel_1: 78,5
Export » Scale_Factor: 0,9999
Azimuth: 30,28813975277778
HH Network Dataset Longitude_Of Center: 24,83333333333333
» - Latitude_Of Center: 49,5
TS Review)t [ Iciresse
[Z] item Description...
\[*f Properties
L &)
& oks Properties
D okr| :
6 or Displays the properties of the
@ pu selected item.
(3 SIDLAB.shp
P miema & B ea




2. Zmeéna souradnicového
systému

A) nastaveni v Data Frame Properties

B) prostredi nastroju - Environment

C) nastroj Project




A) Data Frame Properties |

DalaFramEP opertie

" Data Frame Propertie )

Feature Cache | Annotation Groups I Bitent Indicators I Frame | Size and Paosition

’ - | Type here to search

Feature Cache I Annotation Groups | BExtent Indicators I Frame I Size and Position

General I Data Frame | Coordinate System | llumination | Grids

General I Data Frame | Coordinate System | llumination I Grids

MECE N A

Bl B Favorites

VY5 ITSK Kroval Eest, Norin
£ Geographic Coordinate Systerns
£ Projected Coordinate Systems
E3 Layers

Current coordinate system:

5-JTSK_Krovak_East_Morth
WEID: 5514 Authority: EPSG

Projection: Krovak

False_Easting: 0,0

False_Morthing: 0,0
Pseudo_Standard_Parallel_1: 78,5
Scale_Factor: 0,9999

Azimuth: 30,28813975277773
Longitude_Of Center: 24,83333333333333
Latitude_Of _Center: 49,5

Transformations...

. -| (== ala| @ -

1 of 5274 items shown

= Projected Coordinate Systemns
= = UTM
= £ WG51984
= Morthern Hemisphere
@ WG5S 1984 UTM Zone 33M

Current coordinate system:

WG5_1984 UTM_Zone_33M
WEID: 32633 Authority: EPSG

Projection: Transverse_Mercator
False_Easting: 500000,0
False_Morthing: 0,0
Central_Meridian: 15,0
Scale_Factor: 0,9996
Latitude_Of_Origin: 0,0

Linear Unit: Meter (1,00

Transformations. ..




A) Data Frame Properties Il

(ommromeppenes )

Transformacni

rovnice

Feature Cache | Annotation Groups | [Extent Indicators | Frame | Size and Postion
General | DataFrame | Coordnate System | Mumination | Grds

T v | 32633

QR G-
1 of 5274 items shown

= [ Projected Coordinate Systems
B UtTMm
B B WGS1984
= [ Nerthern Hemisphere
@ WGS1984 UTM Zone 33N

-l ‘Geographic Coordina

Current coordinate system:

WG5_1984_UTM_Zone_33N
WKID: 32633 Authority: EPSG

Projection: Transverse_Mercator
False_Easting: 500000,0
False_Morthing: 0,0

Central_Meridian: 15,0
Scale_Factor: 0,%%96 Into:

Latitude_Of_Origin: 0,0
Linear Unit: Meter (1,0)

Using (choices are sorted by suitability for the layer's extent):

_Ferro_To_S_JTSK +5_JTSK_Ferro_To_WG5_1984_3
0_5_JTSKf05_1 +S5_JTSK/05_To_WGS_1984_1
'o_ETRS_1989_1 + ETRS_1989_To_WGS_1984
Pl.lmm 1942 +P|.l[mrn 1942 _To_WGS5_15984_5
_WGS5_15984_2

TITSK

1]
[+]

_Ti
_Ti
_Ti
_Ti
_Ti

_WGS5_1984_4

o_To_S_JTSK +5_JTSK_FERRO_To_WGS5_1984_2
_ETRS_1985_3 +ETRS_1589_To_WGS_1964
_ETRS_1989_2 +ETRS_1589_To_WG5_1984
_ETRS_1985_4 + ETRS_1589_To_WG5_1584

T dlemae A0AT 4 Dhdlmam A0AT Te LALSC 0D A

%’%%%%5555”

S JISK To WGS 1984 3 E [ hNew...
<Mone >
S_JTSK_To_WGS_1984_NGA e} 940000
| Transformations... | S_JTSK To_WGS_1984_1




B) Environments |

o u jakéhokoliv nastroje

% Input Features

@ Clip Features

& Output Feature Class

XY Tolerance (optional)

-

Clip
Extracts input features that overlay the clip features.

Use this tool to cut out a piece of one feature class using one or
more of the features in another feature class as a cookie cutter.
This is particularly useful for creating a new feature class—also
referred to as study area or area of interest (AQI}—that contains
a geographic subset of the features in another, larger feature
class.

INPUT

4

CLIP FEATURE

¥

OuTPUT

COK

] [ Cancel

Environments...

<< Hide Help ]

[

Tool Help

»

m




¥

B) Environments |

Workspace

s
A

DOutput Coordinates
Qutput Coordinate System

[Same as Input

Geographic Transformations

Geoagraphic Transformations Mames

' 1

1-?)(!4

LLLI

¥

¥

o o W

<

Processing Extent

XY Resclution and Telerance
M Values

2 Values

Geodatabase

Geodatabase Advanced
Fields

Random Numbers

El

Er
wi
be
ap

pa
pn
Er
se

Ge
thi
pa
ce

wi

Ck
pe
be
se
ou
wil
an
wi
da

to
toi




C) Project
I

ArcToolbox a1 x
€3 Data Interoperability Tools w— =
a Data Management Tools A ]
E . g % Input Dataset or Feature Class Project
By Archiving | 28 _ _ _
% Attach ¢ Input Coordinate System (optional) Projects spatial data from one coordinate system to another.
achments | |
=
% Data Comparison ® Output Dataset or Feature Class

INPUT

ﬁ Distributed Geodatabase
& Domains

& Output Coordinate System

@ @

Geographic Transformation (optional)
% Feature Class
% Features
% Fields GCS_GRS_1980

Scale: 1:16,500,000

¥

ouTPuT

& File Geodatabase

% General

& Generalization

ﬁ Geodatabase Administration
By Geometric Metwork

% Graph

B Indexes

ﬁ loins
NAD_1983_UTM_Zane_22M
ﬁ LAS Dataset Soale: 118,500,000

B Layers and Table Views

B Package

& Photos |

= %g Projections and Transformations i
=] E Feature

| [=][x]|[#]

&' Batch Project

‘% Project



Transformace ,,on-the-fly“

SOURADNICOVE SYSTEMY

Za souradnicovy systeém lze v ArcGIS zvolit:

« (Geographic Coordinate System (GCS)
« Projected Coordinate System (FCS)

Geographic Coordinate System predstavuje zjednodusené definici elipsoidu — geodeticke datum, geograficke soufadnice.
Projected Coordinate System pak navic i kartografické zobrazeni (projekei) a tedy rovinne souradnice.

Soufadnicovy systém je moZné nastavit datasetim (Feature Dataset), samostatné stojici tfidé (Feature Class) a také datovému oknu (fj.

Joknu ArcMapu® — Data Frame). Trida uloZena v ramci datasetu prebira soutadnicovy systém datasetu.

Pokud maji data nastaveny jiny souradnicovy system nez datove okno, probiha on-the-fly transformace. V' pfipadé, Ze se souradnicove
systémy ligi v geodetickém datumu, je nutné spravné nastavit ransformaci mezi nimi, jinak miZe dojit k problémim s pfesnosti dat.



Kde nedefinovat
souradnicove systemy

- Pokud souradnicovy systém BYL dfive piifazen

Qv @ ﬁI JEE '| ﬂl lﬂﬂ' ﬂ : shapedile Properties X
Location: |[E) kraje.shp M=
= £ Shapes

(E) BAZINY.shg
= cob.shp,
L@ fu.shg
(2 Hg

B

=)
B

() KLzMm™S
() kLZM100.
(B KLZM200.5hp
() KLZMS50.5hp
(E5) kraj1960.5hp
lz2)

[ Copy

eeeee




Shrnuti

o Kfovakovo zobrazeni
O nepouzivat u stfednich a malych méritek

o Zobrazeni UTM
o velmi ¢asto pouzivané
o pri presnych orientacnich a mérickych pracich méné presné nez
Krovakovo zobrazeni

o Transformace on-the-fly
o ma radové véetsi chybu nez jiné transformace
o radéji nevyuzivat pri pfesnych orientacnich a mérickych ulohach

o https://www.youtube.com/watch?v=nJ5r4HJMrfo



https://www.youtube.com/watch?v=nJ5r4HJMrfo
https://www.youtube.com/watch?v=nJ5r4HJMrfo
https://www.youtube.com/watch?v=nJ5r4HJMrfo

