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Kas ir GIS?

Geografiskas Informacijas Sistémas (GIS) ir tehnologiju kopums, kas izveidots geografisku
datu uzglabasanai, atjaunosanai, analizei un attélosanai.
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GIS sastav no:




Datortehnika
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MAGELLAN,

. P [ nte [s | 4 0.2 mi: Exit 42/Grand Ave/Glendora ®
i o 6:/3' West L4
= Skeneris i

= GPS




Programmatura

» Desktop GIS (QGIS, SAGA GIS, GRASS GIS, ILWIS,
IDRISI, Esri products: ArcGIS, ArcMap, ArcGlobe,
GeoMedia, Mapinfo, Bentley Systems: MicroStation,
ENVI, ERDAS IMAGINE)

» GIS as a service (ArcGIS Online, Mapbox,

OpensStreetMap, Google Maps, Apple Maps, Here
Maps, Bing Maps)

» Spatial database management systems (MySQL,
Oracle Spatial, Microsoft SQL Server, PostgreSQL)

= Map servers (Geoserver, MapServer, Mapnik)

/ OpenStreetMap

b




Dat|

1 (Universe polygon)

2 3

Attribute data =>
(INFO or TABLES functions)

—Spatial data
(ARC functions)

COV# | ZONE | zIP
1 0
2 C-19 [22060
3 A-4 22061
4 C-22 [22060
5 | A-5 | 22057




Datl vs. Informacija

Data

J sector

| tryint

00nil_Combined_Sector
00nil_Combined_Sector
00nil_Combined_Sector
business

consumer
00nil_Combined_Sector
business

consumer
00nil_Combined_Sector
00nil_Combined_Sector
business

consumer
00nil_Combined_Sector
business
consumer

14625
10125
4500
1350
3150
5625
4950
675
4500
1890
855
1035
2610
1215

Total Active Custorvers New NRR This Quarte

INFORMATION

Total ALV This Quarter

990 379.73K 12.

Opportunties Created (Year to-Dme)

) -

INFORMATION

a person’'s
phone number

(555)123-7798

Data

* 100

——  Information

* 100 miles

——  Knowledge

* 100 miles is quite a far distance.

—  Wisdom

* |t is very difficult to walk 100 miles by any person, but vehicle transport
is okay







Telpiskie dati un atributu dati

Telpiskie dati ir visi dati, kas tieSi vai netieSi attiecas uz konkrétu atraSanas vietu vai geografisko
apgabalu. Telpiskie dati apraksta formu, atrasanas vietu, telpiskas attiecibas un ar Zemes virsmu

saistito pazimju atributus.

Atributs Ir informacija par objektu, kas parasti tiek glabata tabula un saistita ar objektu ar unikalu
identifikatoru (ID), nav telpiska.
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GIS datu tipi

GIS DATA

a
a

Types of
GIS Files

Common extensions:
shp [shapefile]

Types of
Vector Files

_Eeo|son

Features

a vector file's “objects”

Ex: restaurants

Attributes
the properties of
each feature

1if {geotiff]

Il i
B e

Common extensions:

Ex: roads

¥

Ex: address, type of food

Ex: countries

» Ex: length, speed limit

» Ex: population, GDP

* important terms are underlined
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A - GPS measurements
B - list of coordinates
C - digitizing and conversion tools e.g. raster to vector

D, E - existing databases

Vektora datu avotl

lp. | W X

Y

1 1| 589707,54

42998280

2 1| 58971838

£29961,29

ﬁ
3 1] 589719,22

429956,83

4 1| 5897195,88

§29957.57

5 1| 58972225

429960,28

6 1| 58972414

42996258

. *-

7 1| 589726,77

429965.83

589729.28

4295695,01

589757,23
—

430004,71

58976254

43001454

) -

\ 9| 1] 589731,02] 42997137 , \ '.
. ' > 10] 1] 589733,31] 4299746) 0 2 A\
\ . . - - - - - i ’ \
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1| 589763.,72

43001703

18 1| 589767 .48

430026,11

19] 1| 589768 66
- - .

430025 .47

20 ‘.TSH?’?C /8

430036,39

21 1@3‘?’77,617

430039,14

- —
22 1| 58977163

430039.27

”
23 1| 58977216

430040,88

| 26 11 58977292
.

43004257

25 1] 589773,66

430044,78




A - orthophoto
B - satellite imagery

Rastra datu avotl C - DEM

D - scanned maps and plans
E - conversion and analysis tools e.g. vector to raster, interpolation
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Dati par augsnem




Vektora un rastra failu formati

ESRI Shapefile - the most common geospatial file
type developed by ESRI, consists of:

*shp (feature geometry)

*shx (shape index position)

dbf (attribute data)

*pr| (projection system metadata)

*xml (assoclated metadata)

GML (Geography Markup Language) - XML based
open standard for GIS data exchange

KML/KMZ (Google Keyhole Markup Language) -
XML based open standard for GIS data exchange
GPX (GPS eXchange Format) - GPS data file
GeoJSON (Geographic JavaScript Object
Notation) - a lightweight format based on JSON,
used by many open source GIS packages

b

GeoTIFF - TIFF variant enriched with

GIS relevant metadata, may be

accompanied by other files:

» tfw (raster geolocation)

* xml (metadata)

» aux (projections and other information)

* ovr (pyramid files improves
performance for raster display)

IMG - ERDAS IMAGINE image file

format

ESRI Grid - format developed by Esri,

which has two varieties: binary or ASCI|




Real world Data sources Results

i) Geographic Information System P

[ Maps j (functionality)

[Remote sensingj [ Collect /Management\ 1 Retrieval \( Display i
} Entry Update Analysis | |Visualization »
EExisting databasesj \Correction L Storage i KProcessing it Sharing p |

EGPS measurementa V ¥ | Databases

User requirements and needs " N 4

INFORMATION
(relationships, patterns,

and trends)
o } DECISION

Knowledge and experience

®
fi )
.

real world model




No kartesanas lidz kartel

= Poligona izvéle un prieksizpéte

= Zondésana un datu ievaksana

= Kartes melnraksta izveide

= Datu ievade /datubazes izveidosana
= Digitizésana / poligonu izveide

= Gatavas kartes noformésana un analize
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Kas ir nepieciesams kartes sastadisanai?

* Programmatiura — QGIS
= \WMS vai WCS slanis
= Pareiza koordinatu sistéma

= Datubaze

= Apveldfails (.shp)

PREPARATION

-
-~ .
-~

THE KEY TO SUCCESS),




Lejupieladet QGIS

https://www.qgis.org » site

Welcome to the QGIS project!

A Free and Open Source Geographic Information System - New release: 3.26! - QGIS
Community meetings - Look cool and support the QGIS project! - Create, edit, ...

Download QGIS for your platform

QGIS Installers - Donations - Index of /downloads/macQOS - ...

Discover QGIS

Applications - Map Examples - Case Studies - ...

For Users
Download QGIS - Training material - Support - ...

Documentation
QGIS has a lot of documentation. All documentation is in English ...

More results from qgis.org »




Kas ir WMS?

Web Map Service (WMS) ir standarta protokols, kas kalpo geografisko karSu attélu
parraidei interneta, ko generé karsu serveris, izmantojot datus no GIS datu bazes.

=] I; LU GZZF karsu serviss
=M LU GZZF karsu serviss

o [] Augsnu vértéuma kartes

}—j AUQSI‘\U kartes 1D « Name Title Abstract _

[ ' * 0 VM GEOWMS VM GEO GeoServer Web Map Service

+,—:] Vésture o publicwfs:Adres... Adreses arielu ... Adresu punkti ar ielu un autocelu tiklu, adresu registra atvértie telpiskie...
I \ Tslizpét P12 publicDTM_con... Reljefa modelis ... Digitals reljefa modelis ar horizontalém

{_j aliZpete r 14 publicwfs:Kadas... Kadastra karte Kadastra informacijas sistémas atvértie telpiskie dati

+_:] Cilvéka aeoaradfua 46 publicwfs:lV_ad... Latvijas adminis... Latvijas administrativais iedalijums ar ciemu nosaukumiem, adresu reqgi...
| 9=03 J B3 publicwfs:l\V_cie... Ciemi un mazcl... Latvijas ciemi, adresu reqgistra atvértie telpiskie dati

= _] Fizikala geogréfija » 71 publicSentinel-1  Sentinel-1 Jaunaka Sentinel-1 datu mozatkas vizualizacija un metadati

I j Pamatieiu 980|Ogija » 79 public:slopeDT... Reljefa modelis ... Zemes reljefa slipuma modelis ar reljefa énojumu, reljefa modeli un h...
‘{_—:I Kvartargeologia

] DEM

|

3{'—] Topokartes

++[] Ortofoto




LVMGEO WMS

v-ll

AS "Latvijas valsts mezi" ikvienam
Interesentam piedava ortofoto
WMS servisu, kas klaj visu Latvijas
teritoriju.

Pieejams:
https://www.lvmgeo.lv/dati

Pieslegsanas saite:
https://lvmgeoserver.lvm.lv/geoserv
er/ows?service=wmsé&version=1.3.

O&request=GetCapablilities&layer=p
ublic:Orto  LKS

Q #Vienlaidus kartesana Taurene — QGIS
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Browser

R &ETHO

'_.f‘«._' Favorites

" Spatial Bookmarks
[# Project Home

[6] Home
[0y

@ GeoPackage
f Spatialite
@ rostals

P wmssal

@ Oracle

=5 DB2

) OWS

@ ArcGIS Map Service

Layers
o f & T &~ AL

v [ | taurene pag
: tikls taurene
v D Vesas_augsnes_Taurene
. ramis
® ctalonrakumi_taurene 2022
hd % Topokarte 1:10 000 ar reljefa énojumu
horizontales
V| = orto
hd ¥ Quaternary geology of Latvia
[T Pirmskvartara daZada vecuma un genézes ief
[T Pirmskvartara daZada vecuma un genézes ief
Pirmskvartdra dazada vecuma un genézes ez
U Pirmskvartara dazada vecuma un genézes iei

[7] g3ty - Glacigénie {ledaja) nogulumi. Morénas smilm v v
[7] g3ty - Glacigénie {ledaja) nogulumi. Morénas smilm
gl3lty - Glacigénie {ledajal nogulumi. Morénas smilsm SEEEamn
a03lty - Glacioénie {ledaia) noaulumi. Morénas smilimals. morénas malsmilts

NEERRE L LRP

aLUORQ OEEXTE-P 0 -T-

D

I @ Create a New WMS/WMTS Connection X \_
abe] ‘b abg <abc A ? I -
W sE guggs @ 4 B |
% - - I-I_:Ié - DQ I Name \_
Fe .9
)X @ @@ R URL
(Bl Authentication
Configurations Basic
5 L v [
i Sirne ayers il Ul J Choose or create an authentication configuration L
- Vector LVMGEQ! | Mo Authentication ~ C-CI}J |: -
Raster Comnect || New | Edit Remaove Configurations store encrypted credentials in the QGIS Save
* authentication database. 3
.'1!:_ Mesh E
ID  Name Title | -
- Delimited Text * 0 VM GEO WMS HTTP
z L publicwfs:Adres... Adreses ar ielu ... ikie..
W4 GeoPackage P12 publicDTM_con... Reljefa modelis ... Refarer
_ - ro14 publicwfs:Kadas... Kadastra karte
¢ ~patialite y 46 publicwfs:lV_ad... Latvijas adminis.. s/ wmTs options egi...
b B3 publicwfs:LV_cie... Ciemi un mazci...
4 PostgreSQL » T publicSentinel-1 Sentinel-1 DPL-Mode all
b 79 public:SlopeDT... Reljefa modelis ... . . . 1 h...
- MSSQOL R e e e e Ignore GetMap/GetTile URI reported in capabilities i =

. Oracle

DB2 ;

-8 DB2
M Virtual Layer
@ WMS/WMTS

A" + WFS / OGC API - Features

&_ WCS

- XYZ

(111 _
::.!+ Vector Tile

ArcGIS Map Service

Image Encoding

(®) PNG () PNG8 ( ) IPEG () GIF

Options (0 coordinate reference systems available)

Tile size

Request step size

Feature limit for GetFeatureInfo

Use contextual WMS Legend

Layer name

Select layer(s)

O TIFF () SVG

Ignore GetFeatureInfo URI reported in capabilities
Ignore axis orientation (WMS 1.3/WMTS)

Ignore reported layer extents

Invert axis orientation

Smooth pixmap transform



https://www.lvmgeo.lv/dati
https://lvmgeoserver.lvm.lv/geoserver/ows?service=wms&version=1.3.0&request=GetCapabilities&layer=public:Orto_LKS

(2 Project Properties — CRS

Project Coordinate Reference System (CRS)

S

-, General

| — | o Mo CRS (or unknown/non-Earth projection)
O O r I n at u s I Ste m as a‘ Metadata Filter | L

Recently Used Coordinate Reference Systems

Coordinate Reference System Authority 1D
f:&.' Transformations LKS92 / Latvia TM EPSG:3059
WGS584 cartesiennes geocentriques IGNFWGS584
% Default Styles LKS92 EPSG:4948
# E Data Sources
T £
"- Yoy = Relations
- ‘ y 1 b
- f'l"' : Ii “ - Variables Predefined Coordinate Reference Systems Hide deprecated CRSs
H FI h L]
r \ " - ,L r@ Macros Coordinate Reference System Authority 1D =
! e I ‘l‘ _ LGD2006 / Libya TM zone 6 EPSG:3191
i i ) ’ QGIS Server LGD2006 / Libya TM zone 7 EPSG:3192
I \ / F “ Temporal LGD2006 / Libya TM zone 8 EPSG:3193
! . LGD2006 / Libya TM zone 9 EP5(:3194
‘= -
r"{ = for QField LKS92 / Latvia TM EPSG:3059
l S T I\/I yy { LKS94 / Lithuania TM EP5(G:3346 b
| b
LKS-92 \ : |
"' ek ? LKS92 [ Latvia TM = 3
*
WKT .
I -, S -y i PROJCRS ["LKS92 / Latvia TM", _
l i""" * Iu"“"*-"- .H_“" 1 r BLSEGECGCRS["LES92", 1
;‘"' - L ) DATUM["Latvia 1992",
L e, ¥ ELLIPSOID["GRS 1980",
ﬁ f e€37T8137,2598.257222101,
‘M I* LENGTHONIT ["metre
", 1111,
' f.“""" PRIMEM["Greenwich™, O, -
b SR
| Ok | Cancel Apply Help
Decimal Delimited Delimited Degrees Delimited Degrees. Degrees. Degrees.Min Packed DMS Packed DMS
Degrees Degrees Minutes Seconds Degrees Minutes Minutes Minutes utesSeconds  with decimal
Minutes with symbols Seconds with with point
Seconds symbols & suffix symbols
Lat 43.6969 43 41 48.84 432 41" 45.84" 432 41" 458.84" N 43.418140 432 42 43.414884 434148.84 43414884
Long 79.3922W -79 23 32.92 | -79° 23" 31.92" -79° 23" 31.92" W -79.235320 -79° 24 -79.233192 -0792331.92 -079233192




Datubaze

W M=

[ S

o e~

X Y ATips GrSastGrupVirsGrSastApGrSastrbonaiNumurs| Ciems |Jauns ID Z virz E virz
607872.173| 333152.206|E1Pv M2 2 1 50 901|Taurene 17723 57.12897602| 25.78202252
607650.779| 333856.126|Pgv M1 2 1 50 902|Taurene 17724 57.13534838| 25.77867028
605696.342| 334144.089|E1Pv sM3 4 4 70 907|Taurene 17725 57.13838763| 25.74651692
606032.466| 334752.836|Vg mS 5 3 65 908 | Taurene 17726 57.14377619| 25.75232642
604361.394| 336707278 |E2Pv sM2 3 3 121 912|Taurene 17727 57.16170809| 25.72554116
602993.811| 335244 957|Pv sM3 5 2 0 910|Taurene 17728 57.14888626| 25.70233717
603398.738| 335515418|E2Pv mS 5 1 0 909| Taurene 17729 57.15122384| 25.70913864
602552.211| 335564.315|Tz T 9 9 0 20| Taurene 17730 57.15185267| 25.69517298
601717.909| 336467.378| E1Pv sM2 4 2 85 21| Taurene 17731 57.16014713| 25.68175692
601170.876| 335989.106|/E1Pv M2 3 3 0 22| Taurene 17732 57.15597337| 25.67252302
600162.716| 335498.817|Pv sS 6 4 0 40| Taurene 17733 57.15179179| 25.65566768
599650.021| 336319.992|Pgv M2 3 2 0 343|Taurene 17734 57.15927707| 25.64752479
599790.206| 336770.305|Pgv sM3 5 4 0 11| Taurene 17735 57.16329023| 25.65002150
601260.207| 337384.475|Pv sM3 5 4 0 43| Taurene 17736 57.16848328| 25.67456544
600455.025| 337827.836|E1Pv mS 5 4 0 42| Taurene 17737 57.17264133| 25.66143496
605854.332| 333587.697|E1Pv sM2 4 3 60 905|Taurene 17738 57.13335536| 25.74889049
604860.015| 333350.862|Tz T 9 2 0 906|Taurene 17739 57.13145667| 25.73237194
604047.728| 333597.484|VGt M1 2 1 0 348|Taurene 17740 57.13385572| 25.71906186
603787.405| 333834.319|Tz T 9 3 120 2| Taurene 17741 57.13604118| 25.71486138
605678.031| 331319.080|E1Pv sM2 4 3 0 347|Taurene 17742 57.11302570| 25.74502072
605996.043| 332190.346|Pgv M1 2 1 70 903 | Taurene 17743 57.12077574| 25.75063822
606244.353| 332693.502|E1Pv sM3 4' 4 126 904 |Taurene 17744 57.12523633| 25.75495088
602192.195| 334805.623|E1Pv sM2 3 4 180 911|Taurene 17745 57.14512033| 25.68891443
600677.193| 334454.909|Pgv mS 5 4 0 9| Taurene 17746 57.14230556| 25.66374696

ID

/‘

name
Joves

Bell St.
2  Smith  Mork St

12
g

4
1

street  wumber class plaw

dote

time

areaq

Table

E - B

1Taurene_Dzilrakumi_vecie_K.csv Events

X Y ATips GrSastGrup VirsGrSast ApGrSast KarbonatDz | Numurs | Ciems | Jauns_ID Z virz E_virz Shape *

M| 6OTET2.1T73| 333152206 |E1Py M2 2 1 50 8901 |Taurene 17723 | 57.128976| 25782023 |Point
607650.779| 333856.126 |Pgv M1 2 1 20 802 | Taurene 17724| 57.135348| 2577867 |Point
605696.342 | 334144.089 [E1Pvy sM3 4 2 70 907 |Taurene 17725 57.138388| 25.746517 |Point
606032 466 | 334752.836 Vg mS 5 3 65 808 | Taurene 17726 | 57.143776| 25752326 |Point
604361.394 | 336707.278 |E2Pv sM2 3 3 121 8912 |Taurene 17727 | S57.161708| 25725541 |Point
602993.811| 335244.957 |Pv sM3 5 2 0 910 | Taurene 17728 | 57.148886| 25.702337 |Point
603398.738| 335515.418 |E2Pv mS 5 1 0 809 | Taurene 17729 57.151224| 25709139 |Point
602552211 335564.315|Tz T g 9 0 20 |Taurene 17730 57.151853| 25.695173|Point
601717.909| 33646T7.378 |E1Pvy sM2 £ 2 85 21 |Taurene 17731 57.160147| 25681757 |Point
601170876 | 335989.106 |[E1Pv M2 3 3 0 22 |Taurene 17732| 57.155973| 25672523 |Point
600162.716| 335488.817 |Pv .55 6. 4 0 40 (Taurene 17733 5?.151?92. 25655668 | Point
599650.021| 336319.992 |Pgv .ME 3. 2 0 343 (Taurene 17734 5?.1592”. 25647525 |Point
599790 206 | 336770.305|Pgv |sm3 5 | g 0 11 [Taurene 17735| 57.16329| 25650022 |Point
601260207 | 337384.475|Pv |sm3 3 4 0 43 (Taurene 17736| 57.168483| 25674565 |Point
600455.025| 337827.836 |[E1Pv .mS E-. 4 0 42 |Taurene 17737 5?.1?2641. 25661435 |Point
605854.332| 333587.697 [E1Pv |sm2 4 3 60 905 | Taurene 17738| 57.133355| 2574889 |Point
604360.015| 333350.862 |Tz T 9| 2 0 906 | Taurene 17739 57.131457| 25732372 |Point
604047 728 | 333597.434 |VGt .I.H 2. 1 0 348 (Taurene 17740 5?.133856. 25.719062 | Point
603787.405| 333834.319(Tz T 9| 3 120 2 [Taurene 17741 57.136041| 25.714861 |Point
605678.031 331315.08 |E1Pv |smz 4 3 0 347 |Taurene 17742| 57.113026| 25.745021 |Point
605996.043| 332190.346|Pgv |1 2| 1 70 903 |Taurene 17743| 57.120776| 25.750628 |Point
606244353 | 332693.502|E1Pv  |sM3 | <Null> ' & 126 904 |Taurene 17744 57.125236| 25.754951 |Point
602192.195| 334805.623 |E1Pv -SF.TE . 3 4 180 511 |Taurene 17745 E—?.14E-12. 25.688914 | Point
600677.193 | 334454909 |Pgv .mS E-. 4 0 9 |Taurene 17746 E-T.HE‘SDEI 25.663747 |Point

length

true 2019-00-06 0@:30:00 46,25 136,22
false 201-0110  09:2515 112,3F 2420

Basic data types:

‘NUMERIC:
‘NUMERIC:

*STRING (char, varchar, text) - names and other texts
*DATE/TIME (date, time, year, timestamp) - data and/or time
*BOOLEAN (0/1, true/false, yes/no) - logical expression
*BLOB - multimedia files

INTEGER (long int, short int) - numbers, code list
FLOAT (double, real) - floating-point numbers




lzveldot jJaunu vektordatu slani?
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e tIOC AEE ¥ Z =5 [T] -

N EEREX (AL HPP;

Lo o ' Gabel G @b (bel | Gkl Gabel kel Gabel Ghel - R 4 - W1 - S
BV, 42w @ / e
- ' Q Mew Shapefile Layer >
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