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Uvod, definice, GIS software
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Definice GIS

GIS je organizovany souhrn pocitacové techniky,
programového vybaveni, geografickych dat a zaméstnancu
navrzeny tak, aby mohl efektivné ziskat, ukladat , aktualizovat,

analyzovat, prenaset a zobrazovat vsechny druhy geograficky

vztazenych informaci.
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- ArcGIS desktop 10.5 (ESRI)
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Arc GIS Desktop

@esri Products ndustries Support & Services About Q

ArcGIS Desktop verview esource: S

ArcGlIS Desktop

A complete suite for desktop GIS

* Firma jej ale v dohledné dobe prestane podporovat a postupne jej
nahrazuje novym ArcGIS Pro MUNT | RECETOX



ArcGlIS Pro

— https://www.esri.com/en-us/home

ArcGIS Pro Overview Extensions Features v Resources Free Trial Pricing

ArcGlIS Pro

Next-generation Desktop GIS

ArcGIS Pro, the powerful single desktop GIS application, is feature-packed

software developed with enhancements and ideas from the ArcGIS Pro user

community. ArcGIS Pro supports data visualization; advanced analysis; and

authoritative data maintenance in 2D, 3D, and 4D. It supports data sharing

across a suite of ArcGIS products such as ArcGIS Online and ArcGIS Enterprise, R E c E T 0 X

and enables users to work across platforms through Web GIS. Discover the full

spectrum of tools and capabilities within ArcGIS Pro today.


https://www.esri.com/en-us/home

ArcGIS online

— https://www.arcqgis.com/home/index.html

Home Gallery Map Scene Groups Content Organization Q Q g‘r:ﬂ::gasnagka

Datové sady/Datasets

V ArcGIS Online jsou k dispozici nésledujici data, ktera jsou ziskéna z vefejné& dostupnych zdroja.
The following data is available in ArcGIS Online and is obtained from publicly available sources.

ArcCR® 500 (v3.3) DATA200 (v2020R1)

Podkladové mapy/Basemaps ‘ RECETOX

Jsou zpfistupnény jako tzv. basemaps, které muzete vyuzit pfi tvorbé svych projekta.
Thev are available as 'basemans' which vou can use when creatina vour proiects.


https://www.arcgis.com/home/index.html

GIS zdarma

—http://lwww.openjump.org/ OpenJUMP
—http://grass.itc.it/ GRASS GIS
—http://www.gqgis.org/ Quantum GIS

—http://udig.refractions.net/ uDIG

nttp://www.gvsig.org gvSIG

nttp://www.saga-qgis.org SAGA GIS

nttp://www.orbisgis.org/ OrbisGIS
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http://www.openjump.org/
http://grass.itc.it/
http://www.qgis.org/
http://udig.refractions.net/
http://www.gvsig.org/
http://www.saga-gis.org/
http://www.orbisgis.org/

Vyuziti GIS, data pro GIS
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Jakeé ukoly GIS resi

—Co se naléza v blizkosti urcité lokality? Jak
daleko?

—Ktera uzemi splniuji dana kritéria?

—Co se zménilo za urCitou dobu?

—Jake jsou charakteristiky sledovane proménné na
urcitém uzemi?

—Zjistit charakter prostorového usporadani

—Aplikace environmentalnich modelu

—Analyzy nejistot aplikovanych modelu

—Aplikace v krizovem managementu

—Regresni analyza na zakladée prostorovych dat
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Geograficka data

—Vektorova - body, linie nebo

plochy, dané posloupnosti

souradnic bodud. Mohou

Attributes of OKRESY

AREA PERIMETER NAZEV OKRES | OB91 | NUTS4 | OBO1 | ~
941538240 | 225521,594 | Blansko 3701 107809 | CZ0621 | 108039
1672120448 | 249484,781 | Zdarn.S. 3714 124787 | CZ061S | 125970
1626072704 | 305562,469 | Ceské Budéjovice 3301 173386 | CZ0311 | 180383
1031095104 | 270070,063 | Strakenice 3307 71978 | CZ0316 | 70225
883985600 | 251275703 | Preroy 3808 138379 | CZ0714 | 136587
1140912384 | 182845,531 | Vsetin 3810 146898 | CZ0723 | 147698
1515980032 | 296449,281 | Trebic 3710 117105 | CZ0614 | 117615
1378664064 | 257223922 | Prachatice 3306 50985 | CZ0315 | 51689
1178149504 260812,75 | Jinlava 3707 108449 | CZ0612 | 108959
798344000 | 244823844 | Kroméfiz 3708 107988 | CZ0721 | 108547
887867904 | 217879,328 | ViySkov 3712 86575 | CZ0626 | 86800
230030672 | 114431,461 | Brno-mésto 3702 388296 | CZ0622 | 379743 |_
1947900000 | 390479,188 | Jindfichlv Hradec 3303 93048 | CZ0313 | 93457 =i
1031987456 | 202842,547 | Zlin 3705 196829 | CZ0724 | 196463
1636832256 | 268313,594 | Znojmo 3713 113508 | CZ0627 | 114533
1104012237 /2501 122 | Rrnn_vankny 2702 188120 | f7NR22 | 18G837

»

Record: 14| «[[ 0 »|m|  show:[Al selected |

Records (3 out of _v_l

—Rastrova - matice pixelti o

ruzné hodnoté
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Data pro GIS

— Volné ke stazeni
— Napf. skvély seznam zdroju napf. na
https://freeqgisdata.rtwilson.com/
— Placena data
— narodni agentury, soukromée firmy...
— WMS servery - Seznam napr. zde:
— http://lwww.gepro.cz/support/wms-sluzby-v-cr-2017/#CUZK
— Podkladové mapy pfimo v prostfedi ArcGIS
— Living atlas
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https://freegisdata.rtwilson.com/
http://www.gepro.cz/support/wms-sluzby-v-cr-2017/#CUZK

Nastroje analyzy - toolboxy

ArcToolbox = G Analysis Tools “\ Clip - 0 X

ﬁ 3D Analyst Tools = & Extract ® Input Features Clip A
: <, crp I | 9B
& @ h'll A ':'I[Cl . Extracts input features that overlay the clip

g Cartography Tools ,;r\% Select .lcnp reatures ] features.
@ Conversion Tools LY Split ® Output Feature Class Use this tool to cut out a piece of one feature
g Data |r1tEFIIIFIEFE|EIi|it_‘,.f Tools =" SFI|It E}f Attributes | | class using one or more of the features in
- e Ny — _anothgr feature class as a co_ol-ﬂe cutter. This
@ Data Manager‘nent Tools ;\% Table Select ’—(‘P—)—‘ pr > is particularly useful for creating a new feature
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@ Edltlﬂg Tools = & G\.rerla}r of interest (AOI}—that contains a geographic
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Nastroje analyzy

INPUT INPUT INPUT
— Klasifikace dat
— Obalové zony (buffery)
OUTPUT
DISSOLVE TYPE:
o . ~ rq s r A4 V4 r . r Nﬂ“E
— Prunik, odecitani, orfezani, sjednoceni... p e
.: * FEATURE
— Propojovani ?”tributﬁ & uTeUT
— A mnoho dalsich... - 7
OUTPUT
DISSOLVE TYPE:
ALL QUTPUT
Symbol ‘ Range I Label y @
[ ]42635-200000 do 200000 [ />
200001 - 400000 200001 - 400000
400001 - 600000 400001 - 600000 !
I 600001 - 800000 600001 - 800000 Q f
I 00001 - 1000000 800001 - 1000000 O
I 1000001 - 1200000 1000001 a vice
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Priklady vizualizace geografickych dat
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Priklady vizualizace environmentalnich dat - Kolacové grafy
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Priklady vizualizace environmentalnich dat
MONAIRNET NETWORK - PASSIVE AIR SAMPLING - total DDTs between 9/2011 and 8/2012

SiT MONAIRNET - PASIVNi VZORKOVAN{ VZDUCHU - suma DDTs v obdobi 9/2011 - 8/2012
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Priklady vizualizace
environmentalnich dat
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Priklady vizualizace environmentalnich dat
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Priklady vizualizace environmentalnich dat
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Priklady vizualizace environmentalnich dat

Koncentrace |_P [ng.m-3]ve ValaSském
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Priklady vizualizace environmentalnich dat

Hustotni mapy
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Priklady vizualizace environmentalnich dat

Zobrazeni vysledku méreni osobnimi vzorkovaci PM10
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Priklady vizualizace environmentalnich dat
Zobrazeni vysledku méreni osobnimi vzorkovaci PM10
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Priklady vizualizace environmentalnich dat
Zobrazeni vysledku méreni osobnimi vzorkovaci PM10
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Priklady vizualizace environmentalnich dat
Zobrazeni vysledku méreni osobnimi vzorkovaci PM10
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Priklady Environmentalnich studii s vyuzitim
GIS
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Studie 2

T 7y

Hodnoceni vyskytu starych zatezi PCB v USA s ohledem na
vyloucenost populace

— Zpracovani databaze starych zatéezi PCBs v USA

— Vyuziti ,Social Vulnerability Index” (SVI) vedeného a pocCitaného pro séitaci okrsky

— Cilem je zjistit, zda existuje nerovnost v expozici populace PCB na zaklade SVI

— Odhad poctu obyvatel, spadajicich do urcité kategorie SVI v ramci 1km okoli vSech lokalit
starych zatezi

— Porovnani s celkovym rozlozenim populace USA v ramci indexu SVI

MUNI|RECETOX



Hodnoceni vyskytu starych zatéezi PCB v USA s ohledem na vylouc¢enost populace

H 0,

Amount of PCB waste (kg) LA L L

1000000 - 28463200
500000 - 1000000
50000 - 100000 100000 - 500000 No data 25% 50% 75% 100% ~

20000 - 50000 .

5000 - 20000

100 - 1000 1000 - 5000 <

<100 0 200 400 600 800 1 000 km
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Example of spatial analysis carried out in order to
estimate amount of population within US, living within
a certain distance of a PCB transformer, taking in
account the Social Vulnerability Index (SVI)

Buffers overlap with census tracts. Based on population
and area, population density was calculated for each
census tract.

FIPS (unique ID): 34013019100
Relative SVI (RPL_THEMES): 0.2474

Total population: 4034

Area (km?): 2.1996
Calculated population density: 1833.97 (per km?)

Transformer site, Record ID = 2940

1000m buffer of the site (Record ID = 2940)

MUNI|RECETOX



Calculation of estimated population in part of census tract,
overlaping with site buffer

FIPS: 34013019100
Relative SVI (RPL_THEMES): 0.2474

Area (km?): 1.090917
Calculated population density: 1833.97 (per km?)
Estimated population: 2001

For this site (and its 1000m buffer) then following values
were calculated:

Record_ID [FIPS RPL_THEMES |pop_density |AREA_km2 |population
2940, 34013002000 0.8517 10469.5 0.013622 143
2940, 34013002100 0.7774 7298.62| 0.242585 1771
2940, 34013002201 0.9106 0 0.545624 0
2940 34013002202 0.68 8364.87| 0.171384 1434
2940, 34013019200 0.5106 4377.79] 0.899434 3938
2940, 34013019300 0.4163 3217.28 0.0499 161
2940, 34013019600 0.6489 3656.35| 0.127711 467

MUNITRECETOX



For now, values of relative SVI (RPL_THEMES) were divided into 10 classes of 0.1

Class

population

0

0

2001

161

3938

Record_ID |FIPS RPL_THEMES |class pop_density AREA_km?2 population
2940{ 34013002000 0.8517 9 10469.5 0.013622 143
2940 34013002100 0.7774 8 7298.62 0.242585 1771
2940 34013002201 0.9106 10 0 0.545624 0
2940 34013002202 0.68 7 8364.87 0.171384 1434
2940, 34013019100 0.2474 3 1833.97 1.090917 2001
2940 34013019200 0.5106 6 4377.79 0.899434 3938
2940, 34013019300 0.4163 5 3217.28 0.0499 161
2940 34013019600 0.6489 7 3656.35 0.127711 467

1901

1771

OR[N [P [WIN |-

143

4500
4000
3500
3000
2500
2000
1500
1000

500

population in 1000km buffer of site
ID 2940

[
o

Performed for all sites with some remaining transformers, we get data that can be compared to distribution of population
within census tracts according to SVI values across USA

class RPLTHEMES |Population % (buffer 1000m) |Population % (USA)

1/0-0.1 8.018628564 9.850121588
2/0.1-0.2 8.625871353 10.48479268
3/0.2-0.3 7.297309323 10.38945035
4/0.3-0.4 9.071377999 10.35105563
5/0.4-0.5 7.736563733 10.09505026
6/0.5-0.6 10.48300038 10.01253202
7/0.6-0.7 10.23455764 9.916006473
80.7-0.8 _ 9.776396419
9/0.8-0.9 9.645672476
10/0.9-1.0 11.13896985 9.478922114
TOTAL 100 100
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