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Jaky maji satelitni snimky potencial, jak je

vyuzivame?

Dominant tree species

D Open area
. Coniferous species

- QOak

[] White birch

W Poplar

. Other deciduous species

D Clouds

- Built areas, water
[ Arcble land
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“JUvodni pfednaska
Dalkovy prazkum Zemé, jeho fyzikalni podstata
Satelitni snimky v pravych a v nepravych barvach

"INastroje, prohlizeCe, ukazky:
Snimky a prohlize€eSentinel Playground
Copernicus Browser
EOBrowser

“lInteraktivni osnova predmeétu a jeji materialy
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Mapa versus snimek aneb pro¢ snimek?

Climate zones
in Africa

Mediterranean

aaaaa

Model versus realny pohled
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Priklady jevu, které Ize zobrazit na snimcich

Snimky mohou lepe ukazat skutecny
rozsah techto problemu

- Realny pohled

* VyvoQj jevu Vv Case

- Pravé i neprave barvy/téma
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Dalkovy pruzkum Zemé — DPZ, EO (Earth Observation,
RS — Remote Sensing)

DPZ - snimani, pozorovani jevu na dalku, bez pfimého
kontaktu s nimi

DPZ zahrnuje problematiku:
zhotovovani

prenosu

Zpracovani

vyhodnoceni (interpretace)

analyzu

vyuziti

snimku a obrazovych zaznamu z letadel
a vrtulnikl a dnes zejména z druZic.
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Systemy DPZ

DPZ je jednou z modernich informacnich technologii

System DPZ

S

1. Subsytém : SBER A PRENOS
DAT.

Technicka ¢ast

2. Subsytém : ANALYZA A
INTERPRETACE DAT

Zpracovani prostorove informace
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Obrazové materialy

letecka a druzicova data obsahuji prostorovou informaci - geodata

obdobné jako topografické Ci tématické mapy

polohova informace
(poloha , tvar , velikost)

prostorova informace

(druh vegetace, hloubka vody,
zdravotni stav lesa atd.)
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Fyzikalni podstata DPZ

* silové pole, jehoz charakteristika se v DP zaznamenava, je elektromagneticke zareni

 Casti elektromagnetickeho zareni je i viditelné zareni - Cast spektra, na kterou je citlivy lidsky zrak

<3 —>]
) \/\/\

Frequancy (MHz)
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[ v/ \J
v;'téka ¢lovéka tloustka
REFERENCNI e ancz'agzﬁe an
VELIKOST i pORYY By subatomarm
baseballovy tloustka
hrlste micek papiru molekula vody Castice
vinové délka R 1mil e | | 1 1 e
A
(m) 103 102 10 1 10'1 102 103 104 10% 10®%™ 107 10 10 9 0 -10 10 11 0 -12
elektron volt | l l 1 I I ! ! | | l | l ! 1 !
(ev)10° 10® 107 10®% 10° 10% 103 102 101 1 10 102 102 10 10° : 108
1 MH 1GH 1TH 1PH 1EH 1ZH
frekvence | i I e | 1 o | 1 i I 1 e | 1 .
Hz) 405 108 107 108 10° 10' 10' 10%2 10'3 10'4 10% 1016 1017 10%8 101® 1020 102!
Radio Spectrum X-ray Gamma
Broadcast and Wirelesé Soft X-ray Hard X-ray
ZDROJE A VYUZITI
JEDNOTLIVYCH

FREKVENCNICH PASEM

AM radio
600kHz-1.6MHz

Ultrazvuk
1-20 MHz

Zvukové viny
«— 20Hz-10kHz

Kahoot 1

FM radio _
A e ‘900MHz-2.4GHz e

1-100 GHz

D

TV vysiléni Bezdratovy pienos dat
54-700 MHz ~ 2.4 GHz

io imaging
1-10 THz

U5

Mikrovinna trouba
2.4 GHz

Sdreeniﬁé
0.2-4.0 THz

“mm wave”
“sub-mm”

Telekomunikaéni
kabelp.7-1.4

Dalkovy
ovladag

Zubni Ié€ebna svétla

o8
Rtg zafeni v mediciné
10-0.1 A

200-350nm

Sledovani
kosmického zafeni
<<1 A

&
Viditelné svétlo
425-750THz
700-400nm

Kontrola zavazadel

850 nm 10-1.0A

PET sken
0.1-0.01 A

Opalovani
400-290nm

Krystalografie

No&ni vid 2207 A
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Zmena odrazeného zareni
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Reflecied EMR

Emitted EMR
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Teorie spektralniho zareni

« Kazdy typ povrchu odrazi urCité mnozstvi zareni v urcCitych delkach

» kazdy povrch ma typické spektralni chovani

* jeho prubéh zaznamenava spektralni kfivka ( tj. kolik a jakého zareni konkrétni
povrch odrazi)

GENERALIZED MATERIAL SPECTRA
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¢islo oznaceni
poznamka
kanalu kanalu
1 VIS0.6
Seviri, pristroj na druzici ) VIS0 8 otk el
Metgosat, snlrt\ku1e vvem12 ; NIR16
kanalech — ma 12 ,oCi" - ey
. i ., 4 IR3.9 atmosférické okno
senzoru zaznamenavajlc:lch
r r A\ r 1 4 1 4 5 WV6-2
zareni urcité vinove delky absorpce vodni pary
6 WV73
7 IR8.7 atmosférické okno
Frequency (MHz) 8 IR9.7 absorpce 0zonu
0% 10" 1" 10" 10" w® 10" w* w" " 1w w 1w
Ultranviolet § Infrared Radar © Radio 9 IR10.8
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034 34 ﬂﬂ.ﬁ._aﬂn'ﬁ"ﬂ.ﬂu 3@r--30p 300p03cm 3cm 30em Im 30m 10 IR12.0
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Snimky v pravych a nepravych barvach - Barevné syntézy

prava, true color neprava, false color

o T /4 E.'\"-.

- / \ - ‘;‘.- | % .. -'f' 2 .,. ) 4 H‘" O N
. L - - ey N b i
o e - O] : X . - s ; Y Yo gt
gl SEC X AR -»* i g &
" o B 2z ; Y . 5 -
4 | B .l ' S - { =W
I g - . . - & e i »
S T, ~ & .‘.‘\‘ sl *)' I'l ‘w_._._--_.__ 3—._{
- <
. -y } i m
= -
1
L3 1

I\
BT\
-

a4
EF- i = T/ - I
\ i B ’ " ’ i ‘1' > .. 8
'L‘d_.- £\ -‘.-, "’. i 3 \ 5 ] A iy, o= .
Z K - o F— P
. I i r r : :',, - L]

.h -
N
= I S i

W =
(QEDJY e

e



RGB
syntéza
Sestaveni
snimku v
pravé
barve av
neprave
barve -
priklad

3. Combination of Landsat ETM bands 3,21
to form a near real colour satellite image of Cairo.

ey
4. Combination of Landsat ETM bands 4,21
fn form an infrared fialce cninur satellite imane of Cainn
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Vyuziti nepravych barev v praxi

"INepraveé barvy — Zdravotni stav vegetace

“1Druzice Sentinel 2, kanaly — bands v syntéze RGB: B8, B4, B3, https://gisgeography.com/sentinel-2-

_bands-combinations/
“InfraCervené pasma — rozliSuje zdravotni stav a mnozstvi chlorofylu
“ZdravéjSi vegetace je vice Cervena
“infraCerveny, Cerveny a zeleny band — hodnoceni hustoty vegetace — rostliny odrazeni blizké infraCervené
zareni a zelené svétlo a zaroven pohlcuji Cervenou barvu (proto se nam jevi jako zelené), husta vegetace

se pfi této kombinaci zobrazuje jako ¢ervena. Voda jako ¢erna a mésta a hola puda jako Seda/hnéda

< 1, sentinelhub #loyqcund 2021-08

»
»

GENERALIZED MATERIAL SPECTRA

SOIL
,\vATEH

o= 1.0 2.0
- “ WAVELENGTH (micrens)

B

% REFLECTANCE
N
)

(QEDJY e

e


https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/

Vyuziti nepravych barev v praxi

Q  Istiaia Cafe, 28ng

Pozary v Recku v lét& 2021
Znacna Cast vegetace na zasazenem
uzemi shorela — Ize pozorovat rozdil

Q  Istiaia Cafe, 28nc

Ubytek vegetace v dusledku poZara v okoli
meésta Istiaia v srpnu 2021 (Seda barva
znaci spalenou vegetaci — nema zadny
chlorofyl).
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Indexy pro zjistovani viahy a vegetace

IVIhkostni index — Moisture index, vzorec (B8A-B11)
(B8A+B11)

Index vihkosti — pro zjisténi vodniho stresu v rostlinach

VInCi vegetace ma vyssi hodnoty, nizsi hodnoty znamenaji, ze vegetace ma nedostatek
vlihkosti

"IVegetacni index — NDVI, index pro kvantifikaci zelené vegetace

NIR - RED
NIR + RED
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Vodni vlaha-vihkostni index / Moisture index

’Isentinelhub Ployground <8 2010 @ 8% O\ 5615 Blace

4

. ==
Rendering  Effects

']
i
&

Natural color

Vegetation Index

. Moisture index
Based on combination of bands (BBA -
B11)/(B8A + B11)

VthI vegetace ma vyssi hodnoty niz&i hodnoty znamenajl ze vegetace -?‘* 3 ':_P;
_ma nedostatek vihkosti | £ ¥, i\«; -tl e TR A | b
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acenerare. N * Vlhkost LJTdX rlq pollch v Izraell } -:_ 3, '_. : S .5?,,:}:“
My i' 4 o 4"’ * e LY o .[-.:_ .-.__,‘_ T
— iR e T AR S oy ; Sy AAE
g BTN S i:. 3“‘ *‘. b - I-'n. m. . , h . ‘ L : "




Jak vypada stejné uzemi v riznych letech?

2020-07-29 0000 - 2020-07-29 23:59, Sentinel-2 L1C, Moisture index
B e LR e, | - g, — P T (i . i = e T
-;su ST P, SR ST B AN e e W\h_ n’:}i&@ x% ﬁ,&,‘%ﬂh
‘ 3 A "‘1..: ﬁ : y = 23 ) % -

% Uhrn srazek leden aZ c¢ervenec 2020 F ..




Near Infrared

Infrared Visible
50
B 8y ri I

[T b
T

HEALTHY

Jak funguje NDVI -vegetacCni index?

Mear Infrared

Infrared Visible
A&
o j s0x | 4

.

UNHEALTHY
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average NDVI of June 2003

BN =

—1 -0.2 -0.1 0 0.1 02 03 04 0.5 08 0.7 08 0.9 L

average NDVI of Cctober 2003

0.3 0 0.5 0.6 0.7 08 0.8 1

=1 -0.2 -0.1 0 0.1 0.2

4

ne British Isles (NOAA AVHRR)

Zdroj: Normalized difference vegetation index. (2023, September 20). In Wikipedia. https://en.wikipedia.org/wiki/Normalized_difference_vegetation_index

Financovano '
Evropskou unii
NextGenerationEU

_
(QEDJY e

. NARODNI ¢
\  PLANOBNOVY S




Negative values of NDVI (values approaching -1) correspond to water. Values close to zero (-0.1 to 0.1) generally
correspond to barren areas of rock, sand, or snow. Lastly, low, positive values represent shrub and grassland

(approximately 0.2 to 0.4), while high values indicate temperate and tropical rainforests (values approaching 1).[1—1



https://en.wikipedia.org/wiki/Normalized_difference_vegetation_index
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Obeézné drahy druzic

P
\.1 Arclica C. CF;
< (Russia) (Cangsal
*A-Train" Sentinel 3
GOES-W RCOM-W / Atyya / Calipso /Cloudsat HIMfWARIB
3rd generation {13%%2}
(USA)
135°W
GEO-KOMPSAT
’ (South Korea)
_ 128°E
T
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generation - (China)
{USDA} - o 105°E
75"W-2. i
INSAT
{India)
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o ~-’uf (China)
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! © INSAT-3D
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METEOSAT 82°E
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Obézné drahy druzic
Dle synchronnosti:

» Synchronni se Zemi, geosynchronni
« Synchronni se Sluncem

Dle vysky letu:

* Nizké — LEO (Low Earth Orbit, cca do 2 tis. km)

« Stredni MEO — medium Earth Orbit (8 — 20 tis. Km
nad povrchem Zeme, GNNS

« GEO - Geostacionarni 36 tis km
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Draha geosynchronni — zvl. pripad
geostacionarni (rovnikova) draha

1 vzdalenost cca 36 000 km

Jod zapadu k vychodu

“Juhlova rychlost obéhu druzice odpovida uhlové rychlosti rotace Zeme tj. pro pozorovatele na
Zemi je tedy druzice stale na stejném miste

_lgeostacionarni

» meteorologické druzice

»monitorujici synoptické procesy v atmosfére a umoznujici ukazovat stav a
pohyb oblacnosti, analyzovat a predpovidat pocasi

e druzice METEOSAT

=
X —



Snimani druzici na subpolarni draze

LOBURN SYRCRronous ENWSAT GQrolnag track auring one aay ana CoOVErage of qeostationary MeTensat (4t O Gegree iongItliae).

8. Envisat MERIS, data acquired during 12 August 2004, 10:00 local time.
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Prestavka a prihlaseni se
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Spoleéna prace - Zivé ukazky

1. Snimky z druzice Meteosat

2. Snimky z druzic Sentinel:

1. ProhlizeCe Sentinel Playground
2. Copernicus Browser
3. EO Browser
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1. Snimky z druzice Meteosat

] zdroj na CHMU, SHMU
_JAnimace, pohledy
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Ukazky:
eSlovensky hydrometeorologicky Ustav
Animace Atlantik, Afrika, Evropa — pohyb vzduchovych mas nad ocednem a kontinenty, obla¢nost nad oblastmi kontinentd (naprt Afrika—

rovnikové vlihké klima — sucho nad Saharou), pfi nahrani vice snimk{ rozednivani, stmivani.
V pravych barvach a v infraCerveném kanalu, druzice nad bodem 0°, 0°
http://www.shmu.sk/sk/?page=1&id=meteo_druzica

20.03.2021 20:15 UTC
MEG4-Masked infrared composite

22 .03 .2021 09:15 UTC
MSG4 Natural Colors

right <(c) 2021 SHMU. Data - copuright (c) 2021 EUMETSAT

Obr.1. Nahled na obrazova data z druzice Meteosat, VIS

Hana Svatonova - MUNI

E k H . -
VropskKou uni PLAN OBNOVY

NextGenerationEU
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http://www.shmu.sk/sk/?page=1&id=meteo_druzica

CHMU
JSMSGView - Google Chrome

& chmi.cz/files/portal/docs/meteo/sat/data_jsmsgview.html

Aktualni data z druzic MSG

Vyber kazdj: E][E] snimek

2021-03-22 10:00UTC
2021-03-22  09:45UTC
2021-03-22  0%:30UTC F N
2021-03-22  09:15UTC
2021-03-22  05:00UTC
2021-02-22  08:45UTC
2021-03-22  08:30UTC
2021-03-22  08:15UTC
2021-03-22  08:00UTC
2021-02-22  07:45UTC h 4
2021-03-22  07:30UTC

2021-03-22  07:15UTC

booi whal

Mahrdno: (25 / 25)

d Vyber produkt:

i

IR BT:
VIS-IR: CE
WV

Airmass:

24h-M:

m
=

(& & EE E EE

(2] [7 [E E [E]
(=] (5] [=] [=] [=] [&] [£]

Nl'ght-M:

Aktualni nastaveni:

loZit do cookied
ulozit jako zalozkul

Strutny m k ovlddd

\fica informaci k intarpretaci riznych RGB
produktd ZDE (anglicky).
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EARTH Observatory - NASA
snimky, mapy, satelitni mapy, kolekce, zajimava
temata

‘Ihttps://earthobservatory.nasa.gov/
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Global Maps

Articles Blogs

:l'_:'l:f: Global Maps

Mar 2000 — Sep 2023

Snow Cover

Snow and ice influence climate
by reflecting sunlight back into
space. When it melts, snow is
a source of water for drinking
and vegetation; too much
snowmelt can lead to floods.
These maps show average
snow cover by month.

Snow and Ice

:&:?: Global Maps

Feb 2000 — Sep 2023

Cloud Fraction

In addition to making rain and
snow, clouds can have a
warming or cooling influence
depending on their altitude,
type, and when they form.
These maps show what
fraction of an area was cloudy
each month.

Atmosphere

:&:?: Global Maps

Mar 2000 — Sep 2023

Aerosol Optical Depth

Airborne aerosols can cause or
prevent cloud formation and
harm human health. These
maps depict aerosol
concentrations in the air based
on how the tiny particles reflect
or absorb visible and infrared
light.

Atmosphere

Evropskou unii
NextGenerationEU

EO Explorer °

Jul 2002 — Sep 2023

Water Vapor

These maps show the average
amount of water vapor in a
column of atmosphere by
month. Water vapor is the key
precursor for rain and snow
and one of the most important
greenhouse gases in the
atmosphere.

Atmosphere
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rticles  Blogs EO Explorer O Topics x

A

= Snow and Ice

7 7

] e

A Brief Iceberg-Island Encounter

After passing the Antarctic Peninsula, Iceberg D-30A
grazed the much smaller Clarence Island, spun around,
and drifted north.

$ Global Maps

Published Sep 30, 2023
w Cover

| maoge of the Day | I Snow and Ice i

_ NextGenerationEU

v and ice influence climate by reflecting sunlight back into space. When it melts,

rie a emiirra Af wwatar far Arinkina and vanatatinn: fan miich enmurmalt ~can laad tn
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Atmosphere
Heat

Human Presence

(' Land
®. Life

O Natural Events

Remote Sensing

S

$1% Snow & Ice
Pty

et WWater
Pty
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E Collections
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2. Snimky z druzic Sentinel
prohlizecCe:
1. Sentinel Playground

2. Copernicus Browser
3. EO Browser

"IProhlizeCe Sentinel Playground

CIhttps://www.sentinel-hub.com/explore/sentinelplayground/

"1Uzivatelské rozhrani

1 nastroje:
“lvybér druzice
1 vyber mista
‘Inastaveni oblaCnosti sceny
_lvybér data - obdobi - dostupnost snimku
[Jbarevna synteza: prave barvy a nepravé barvy
"Inastroj rendering - sestaveni snimku v syntéze RGB dle jednotlivych pasem - naucit se a
pochopit, jak se sestavi snimek v pravych barvach a jak v nepravych barvach.
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https://www.sentinel-hub.com/explore/sentinelplayground/
https://www.sentinel-hub.com/explore/sentinelplayground/
https://www.sentinel-hub.com/explore/sentinelplayground/

Prohlize¢ Sentinel Playground

Chttps://www.sentinel-hub.com/explore/sentinelplayground/

[1Uzivatelské rozhrani

1 nastroje:
_lvyber druzice
1 vybér mista
‘Inastaveni oblacnosti scéeny
_lvybér data - obdobi - dostupnost snimku
[Jbarevna syntéza: prave barvy a nepravé barvy
_Inastroj rendering - sestaveni snimku v syntéze RGB dle jednotlivych pasem - naucit se a
pochopit, jak se sestavi snimek v pravych barvach a jak v nepravych barvach.

[Jjev sinice
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https://www.sentinel-hub.com/explore/sentinelplayground/
https://www.sentinel-hub.com/explore/sentinelplayground/
https://www.sentinel-hub.com/explore/sentinelplayground/

Snimek krajiny v pravych barvach

< | %sentinelhub P;ﬂﬁf"c\.wlé 4B > 20230027
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endering  Effecis
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Copernicus -Browser
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Color Infrared (vegetation)
Based on bands 8.4.3

& GENERATE

¢ ?Ljﬁs""'.B.rowser

P % Sk

Coperni

// SRS (s G

& 20%

Snimek v nepravych barvach




Vyuziti nepravych barev v praxi

Q  Istiaia Cafe, 28ng

Pozary v Recku v lét& 2021
Znacna Cast vegetace na zasazenem
uzemi shorela — Ize pozorovat rozdil

Q  Istiaia Cafe, 28nc

Ubytek vegetace v dusledku poZara v okoli
meésta Istiaia v srpnu 2021 (Seda barva
znaci spalenou vegetaci — nema zadny
chlorofyl).

5 SS-inancovano & 2 : Mmul
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4 lextGenerationEU ‘ S C :[



Recko, pozary: 29.7 2021 a 11.8 vyhledeijte,
vyzkousejte pro letosni rok a Rhodos

lhub > 7 0 i , 28ng 3 sentinelhub
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Vyuziti nepravych barev v praxi

sentinelhub

1 Radarova data

1 Sentinel-1

1Vysila signal a méfi za jak dlouho se signal vrati

1 Zaseknuti lodé Evergreen v Suezském kanale
v bfeznu 2021 - a detekce nakladnich lodi, které
Cekaly na propluti do Evropy (prvni snimek ukazuje
,DEZNny“ provoz o meésic dfive) ze strany Rudého more
(podobny pocet lodi byl i na strané od Stfedozemniho

mofe) — paralyzovani celosvétového obchodu -

celosvétové ekonomické dopady

Rendering

y W -linear gamma0 - orthorectified
]
5\

& GENERATE
< sentinelhub

r

-
Rendering

Datasets

O Sentinel-2 L1C
O Sentinel-2 L2A
O Landsat 8

O DEM

»» O MODIS

Datasets

O Sentinel-2 L1C
O Sentinel-2 L2A
O Landsat 8
O DEM
MODIS
Sentinel-1 (IW-VVVH)
-~ gy



Ukol €. 1 . Sentinel Playground a snimky a
indexy

1Sentinel Playground

_\Vyhledani Brnenske prehrady

_Isnimek bez oblacnosti

_Irijen 2023

12. fijen 2023

"IPraveé barvy

"INeprave barvy: Infrared, Agriculture
_lIndexy: NDVI

Fi : = £ v MU
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Browser

“https://dataspace.copernicus.eu/browser

Browser

VISUALIZE

2023-10-02
Default ~ v

Sentinel-2 L2A i

LAYERS:

True color
Based on bands B4. + Add to

False color
Based on bands B2, B4, B2

Highlight Optimized Natural Color

Enhanosd natural color visualization

NDVI

Based on 2 combination of bands (B8 - B4Y(B8 + B4)

False color (urban)
Based on bands 512, B11. 54

§ Moisture index
Based on a combination of bands (B8A - B11)(B8A + B11)

SWIR

Based on bands 512, B84, 84

NDWI

Based on 2 combination of bands (B2 - BEY(B3 + BS)

NDSI
Based on a combination of bands (B3 - BHY(E3 + B11)

Scene classification map
Classification of Sentinel-2 data 25 result of E5A's Soane classificzton algerithm.

Custom

Create custom visualization

2= Show effects and advanced options W® Hide layer



https://dataspace.copernicus.eu/browser

Browser EN  Login > 2 Q Bmo

37918

VISUALIZE SEARCH
2023-10-02 30% - ‘ _ : : Aty
- \ 3 ﬁ- '.'7““3"'_%
’ « - 1||

Sentinel-2 L2A i : ! . l

Default

LAYERS: ® :
et
-

True color o
Based on bands B4, B3, B2 +Addto <> ¥

: ’ f
.52 - ;‘
Y o
ight Optimized Natural Color y

visualization . . y

HEONEND0

Fal

Based o

SWIR
Based on bands B12

NDWI

Based on

cene classification al

W Hide layer

Powered by




CopernicusBrowser,

"1Browser https://dataspace.copernicus.eu/browser
_lvyzaduje registraci

| ukoly: zobrazime si satelitni snimek s parametry, plus nastroje

1.  misto: Brno a okoli,
2. satelitni snimek z druzice Sentinel 2
3. Oblaénost mensi nez 40 %

4. Den 2. fijna 2023

5. True colors,

6. False colors,
7

8

9.

1

NDVI, Moisture
Nastroj Compare dvé moznosti: split a opacity
Indexy v Case — vyvoj

0. Spektralni kfivka vybraného povrchu
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EO Browser

"IEO browser

"IMode Education

“1Vice druzic

“1ZnecCisténi ovzdusi - Sentinel 5, radarova data - Sentinel 1
1Zajimaveé snimky a jevy

1Znecisténi, NO x. , ozon.....

INDVI — vyvoj béhem roku

1VIhkost

Pozary

"IVulkanicka Cinnost

1Valka — Ukrajina
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B ENGUSH ~ Login
g ks

< @ EO Browser

Q Discover & Visualize + Compare K Pins

Dataset: Sentinel-2 L2A
Rakoyecks

Dote: 4 i » 20231002

False color
Based on bands 8. 4. 3

INDVI
Normalized Difference Viegetation Index
EVI
Enhanced Vegetation Index
Hlubogek
) Luhu Mnigi hora

ARVI
Atmaspherically Resistant Vegetstion Index
if Zlibek
SAVI wovd
Soil Adjusted Vegetation Index
Brno-
Kninizky

Netopyrky

Barren Soil
Based on the combination: BS1. B0S, B11

Agriculture
Based on bands B11, B0S, B02

Custom
Create austom visualization

Free sign up for all features

b with contributions by
C’?amupay

'Phuvmm

R,




< 95 EO Browser ™ ENGUSH v Login kg
Q, Discover & Visualize = Compare X Pins
Otz s 2120
Rakgy,
Date: 4 B » 20231002 —
X = =3 © S <
R .
True Color ‘%
Based on bands 4,3 2 %
e,
2 <.
= % 2
4,3 - G(_' o
~ iy
=
False color composite
v
A false color composite uses at least one non-visible wavelength to E
image Earth. The false color composite using near infrared, red and .
green bands is very popular (a band is a region of the electromagnetic -
spectrum; a satellite sensor can image Earth in different bands). The
false colour composite is most commonly used to assess plant density
and health, since plants reflect near infrared and green light, while they
absorb red. Cities and exposed ground are grey or tan, and water ' 3I(hek
appears blue or black. S g
More info here ere. .

NDVI

Mormalized Difference Viegetation Index

EVI
Enhanced Vegetation Index

ARVI
Atmospherically Resistant Vegetation Index

SAVI
Soil Adjusted Vegetation Index

Barren Soil
Bazed on the combination: BS1, BO2, B11

P X
» Agriculture
“img> Based on bands B11. BOS, B2

Custom
Create custom visualization
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< 95 EO Browser ™ ENGUSH v Login

O, Discover & Visualize + Compare X Pins

Dataset: Sentinel-2L2A [l A& ' bl : Spectral explorer: Sentinel-2 L2A

Chart  Values

Date: 4 B8 » 2023-10-02

x

1400
Wavelength (nm)
Water (open ocean) Grass 1 Soil (brown sand)
1B Snow (medium granular snow)

Soil Adjusted Vegetation Index

Barren Soil

H ’
-/ Based on the combination: BS1, B0, B11 ' >

$
R

i ’ | s Y -
F + v ' b 4 i
Ag‘icl.i mml::,ck e _ ih » Spectral explorer: Sentinel-2 L2A

-

Chart  Values

Custom
Create custom visualization 4 ¢ - D) pescsspeonos -

Free sign up for all features

Powered by Sentinel Hub with contributions by ESA
v3.43.1

1000 1200 1600 1800 2000
Wavelength (nm)
Wter (open ocean) Grass 1 Soil (brown sand)

y

s

s lols)ef~

#

ulale]

—

(L




< @ EO Browser

HE ENGLISH ~

Login

Sy
Q, Discover & Visualize + Compare X Pins
Dataset: sentinel-2L2A [UCAE(e
Date: 4 E§ » 2023-10-02
I = =2 © wm <

True Color

Based on bands 4, 3 2

False color

Based on bands 8 4 3

NDVI =

Normalized Difference Viegetation Index -4

g EVI
Enhanced Vegetation Index

- ARVI
Atmospherically Resistant Viegetation Index

Savi
Soil Adjusted Viegetation Index

Barren Sail
Based on the combination: B51, B0S, B11

i =
“n.) Agriculture
Ch~ Based on bands B11, BOS, BO2

s Custom
Create custom visualization

Free sign up for all features

Powered by Sentinel Hub with contributions by ESA
v3.48.1
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Dataset: Sentinel-2 L2A

Date: ¢ @8 » 2023-10-02

for all features

Powered by with contributions by
v3.48.1

€ map

NextGenerationEU

NDVI: -0.4114
-
Sentinel-2 L2A - 3_NDVI Vi =l 100%

5 years 2 years 1year & months 3 months 1 month

25. May 23 22, Jul 23 18. Sep 23

& Export CSV
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Browser

VISUALIZE

< 2023-10-29 > 30% n v

Default ~ v

Sentinel-2L2A i .: L v

LAYERS:

True color
Based on bands B4,

False color
Based on bancs 53,54, 52

. Highlight Optimized Natural Color
Enhancad natural color vsaizaton

l o
Based on a combination of bands (58 - B4)/(B8 + B4)

> False color (urban)
Sased on bancs B12, 31184

Moisture index
Base3 on 3 combination of bands (364 - B11)(88A+ B11)

WIR
Bases on banes 912, 884, 54

- :

NDWI

Eated on = combinatien of bands (22 - 28)/23 + 53)
ﬂ -

DS
5ased on 3 combiation of bands (83 - S11N(E3 + B11)

Scene classification map
SRR Ciosstccson o Semine- 2 6am a5 e of E5's S casifton sgorin

Custom

Creata custom visualizaton

== Show effects and advanced options I Hide layer  « Share

% 2023-10-29 > 30% n v

Default v v

entinel2 L2A .;_- v

AYERS:

True color
Sased on bansk 54,52, 52

False color
Eased on banck 52,54, 52

. Highlight Optimized Natural Color

Sentinel-2L2A ..—: PR

True color
B2sea anpends 84,52, 2
False color Enhznzss nara soor vauaizson
Basaa on ands 85, 34, 32
NDVI
. Highlight Optimized Natural Color 2521120 3 combination of bands (52 - 54)(8 + B4)
e

anced natural color vsuaizaton
False color (urban)

NDVI Based on bands 812, 811, 8¢

B2se2 an a combnation of sands (86 - S4Y(E5 + B4}
'\ Moisture index
Based on 3 combination of bands (884~ B11)(E8A+ B11)

False color (urban)

ed on bands B12. B11. 84

SWIR
Basad on bands B12.

Moisture index

2525 on 2 combination of bands (354~ BH1)/(B84 + Bit)
NDWI
Based n 3 combination of bands (82 - 52123 + 55)

E NDSI

SWIR
Bsed o bands 812, 864, 54
NDWI Basadl on s combination of bands (B2« BTIE3 + B11)
83520 0n 3 combnation of bands (B2 - SEY(E2 + B8)

- = : Scene classification map
NDSI - N M Cicsaitcason of Seninen-2 oats 35 resutof E5A's Soane classicaton sigarthm
Esed on 3 combination of bands (22 - B11)(23 + B11) - T B =
Custom
Scene classification map Creste custom visusization
Clsssficatn of Senine-2 data 23 resul of E5A's Soene classfcation algarthm

Custom

Creste custom visualzation = Show effects and advanced options R Hide layer  «§ Share

Show effects and advanced options R Hidelayer  « Share

NextGenerationEU




Sentinel Playground =z

<
rd
Rendsring

sentinelhub

Browser

VISUALIZE

< 2023-10-30 >
Defautt v v

Sentinel-2L2A i

True color
Sazac on s

54,532

False color
Basad o bande B

cana assitcaion skgodo.

& snae

= pioe iy

EO Browser =z

The Copernicus Browser
Copernicus Browser je webova
aplikace, kterda umoznuje
uZivatelm prochazet a stahovat
data z programu Copernicus, coZ je
evropsky program pro pozorovani
Zemé. Copernicus Browser je
zdarma a otevieny viem
uZivatellm a poskytuje pfistup k
Siroké skale dat, vetné satelitnich
snimkd, leteckych fotografii a

dalich dat o Zivotnim prostredi. 1 >\-

. NARODNI

" PLAN OBNOVY

EO Browser

EQ Browser (Earth Observation
Browser) je online platforma,
kterou provozuje Sentinel Hub,
co? je spolecnost specializujici se
na analyzu a zobrazovani
geografickych dat z druZicového
pozorovani Zemeé. EO Browser
umoznuje uzivatellim prohlizet a
analyzovat snimky Zemé z
rznych druZic, véetné druzic
programu Copernicus Sentinel,
Landsat a dalSich.
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=
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Google Earth Timelapse =z

Google Earth Engine Platform  Datasets % s A s
We've added imagary from 2021-2022 ta Timelapse. Head to Google Earth to explore more

Google Earthe

-

Google Earth Timelapse

Google Earth Timelapse je projekt,
ktery byl vyvinut ve spolupraci mezi
spolecnostmi Google, NASA, USGS
(United States Geological Survey), a
dalsimi organizacemi. Tento
projekt umoznuje uZzivatelim
sledovat a vizualizovat zmény v
krajiné Zemé béhem poslednich
nékolika desetileti. Hlavnim
prvkem tohoto projektu je
vytvoreni casosbérnych animaci,
které ukazuji, jak se rGizné oblasti
na Zemi ménily v priibéhu casu.

Francie

Google Earth

Google Earth je geograficky

informacni program a sluzba,

kterou vyviji a provozuje

spole¢nost Google. Tato sluzba

umoznuje uzivateldim

prozkoumavat a vizualizovat
zemskou krajinu a riizné

e o geografické Udaje z celého svéta

i pomoci interaktivniho 3D

mapovani a satelitnich snimkd.

omiraty

LandViewer =

Q.  images GlobalMaps  Articles  Blogs E0 Explorer Q Topics == Ea rth Observatory
NASA Earth Observatory je online
LandViewer y . .
T , —— 42=a Land Surface Temperature & Vegetation < platforma a zdroj informac, ktery
andViewer je online platforma, U je provozovan NASA (National
ktera umoZfiuje uZivateldim Sefectand Compare 2 Aeronautics and Space

prohliZet a analyzovat satelitni
snimky Zemé z raznych
druZicovych zdrojd. Tato platform
je vyvinuta spolecnosti EOS Data
Analytics a poskytuje rychly a
snadno pFistupny zpUsob pro
ziskani geografickych dat pro rdzn
Ucely, véetné védeckého vyzkumu
environmentalniho monitoringu,
primyslového vyuzZiti a mnoho

dalsich aplikaci.

Administration). Tato platforma
slouzi k poskytovani obrazl a
informaci o Zemi, které byly
ziskany ze satelitniho pozorovani a
dalsich zdrojU. Je navrzena tak, aby
Siroké verejnosti, védecké
komunit&, novinardm a
vzdélavatelim poskytovala snadny
pristup k geografickym datdm a
informacim tykajicim se nasi
planety.

Show All Maps

v (s | [ |




WordView z

sass \W/ORLDVIEW
& Lyes B tvents & Data &

Climate From Space

@esa Cimate from Space

350 Mg/ha AGB

Above Ground Biomass @

N Stories

2000 FEB 24-Present

# Data Layers

WordView

EOSDIS Worldview je webova
aplikace vyvinuta NASA (National
Aeronautics and Space

Administration) jako soucast Earth

Observing System Data and

Information System (EOSDIS). Tato

aplikace umoZnuje uZivatellm
vizualizovat a prozkoumavat
geograficka data a snimky Zemé

CollGS =

ziskané z druzicového pozorovani.

Climate From Space

Climate From Space je projekt a
iniciativa, ktera se zaméfuje na
pouziti satelitnich technologii k
monitorovani a analyze
klimatickych zmén na Zemi. Tento
projekt vyuZiva data a snimky z
druZicového pozoravani Zemé k
sledovani réiznych aspektd klimatu,
jako jsou teploty na povrchu Zemé,
urovné mofi, zmény v srazkach,
stav ledovcl a dal3i dulezité faktory
ovlivaujici klimatické podminky
planety.

acovan
pskou

2 1D
wenerationEU

Cuych

Mapova aplikace

plikace nad daty Sentinel 2

oy

_Budapess

CollGS

Datové Ulozisté obsahuije
Sentinel 1A, 1B, 2A a 2B,
nebo castecné pokryvaji
Soucasti je jednoducha r
aplikace se zékladnimi n
analyzy. Vyhodou je korr
lokace a ndpovéda do ce




Mobilni aplikace

Copernicus Sentinel

European Space Agency

63

Earth-Now

Jet Propulsion Laboratory

Google

ande, Portugal

Nasa EARTHNOW ~—~ SELECT A DATAMAP:

NASA'S Visible Earth Air Temperature

E A R T H N 0 W : Carbon Dioxide

VITAL SI€ F THE PLANET -
3 Carbon Monoxide

Gravity Field

Ozone

Sea Level

Sea Surface Salinity
Visible Earth

Water Vapor

CANCEL

Vital Signs Details

VIVNORAWVUT uiin

NextGenerationEU
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ViewSpace =

vybér dalsich
interaktivnich
pohledd

kaZdy obrazek
obsahuje svij
vlastni popisek

Viewspace cz jghqmmve

64

MapTiler =

zapindni a
vypinanipopi
do snimku

posunutim
kolecka prepina
mezi snimky
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