


Jaky maji satelitni snimky potencial, jak je

vyuzivame?
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Dominant tree species

Open area
Coniferous species

QOak

White birch

Poplar

Other deciduous species
Clouds

Built areas, water
Arable 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

B Tropical rainforest
Desert

Model versus realny pohled

Vybér obrazki: Denisa Simerska SCI



Priklady jevu, které Ize zobrazit na snimcich

«  Snimky mohou lépe 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 vrtulniku a dnes zejména z druzic.
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Systemy DPZ

DPZ je jednou z modernich informacnich technologii

1. Subsytém : SBER A PRENOS
m— DAT. ’

Systém DPZ Technicka &ast

2. Subsytém : ANALYZA A
INTERPRETACE DAT

Zpracovani prostorove informace




Obrazové materialy

letecka a druzicova data obsahuji prostorovou informaci - geodata

obdobné jako topografické Ci tématické mapy

polohova informace
(poloha , tvar , velikost)

- tematicka informace

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

prostorova informace




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
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Zmena odrazeného zareni

Reflecied EMR

Emitted EMR




Teorie spektralniho zareni

« Kazdy typ povrchu odrazi urCité mnozstvi zareni v urCitych delkach
» kazdy povrch ma typickeé spektralni chovani

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

GENERALIZED MATERIAL SPECTRA
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Seviri, pristroj na druzici Meteosat,
snimkuje ve 12 kanalech — ma 1.

413

,OCi“ - senzoru

Zaznamenavajicich zareni urcité
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Snimky v pravych a nepravych barvach - barevné syntezy

prava, true color neprava, false color




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 — napr. zdravotni stav vegetace

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

bands-combinations/

D“nfraéewené pasma — rozliSuje zdravotni stav a mnozstvi chlorofylu

“|Zdravéjsi vegetace je vice ¢ervena

“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

< | ¥ sentinelhub Playground ¢t

»
»
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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

Q  Istiaia Cafe, 28nc

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

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

NDVI =
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Vodni vlaha-vihkostni index / Moisture index

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

4

. ==
Rendering  Effects
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i
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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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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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NIR - RED
NIR + RED

, 42
ZDRAVY STROM =§ =0,72




Ve

\'2 4

etacni index — Evropskeé lesy: srovnani Cerven — rijen

average NDVI of June 2003 average NDVI of October 2003

BN @ = Il

=1 -0.2 -0.1 0 0.1 0.2 03 0.4 0.5 0.6 0.7 08 0.9 1 -1 -0.2 -0.1 0 0.1 0.2

ne British Isles (NOAAAVHRR)

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

GOES-W
3rd generation
(USA)
135°W
II
T
GOES-E
3rd
generation
(USA) -
75°W T .'.'i.f?- A
— gy
METEOSAT
3rd generation
{EUMEISAT}

Canad
< (Russia) (Canavda)
*A-Train” Sentinel 3
RCOM-W / Abua / Calipso /Cloudsat HIMAWARI 8
{Japan)
140°E

GEQ-KOMPSAT
(South Korea)
128°E

FY-4
(China)
105°E

INSAT
{India)
93.5°E

g FY-4
% -"uf (China)
b v 86.5°E

: INSAT-3D
: (India)
82°E
Electro-L
METEQOSAT-IO {Russia)
(EUMETSAT) 76°E

57.5°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

= vzdalenost cca 36 000 km

* od zapadu k vychodu

= uhlova rychlost obehu druzice odpovida uhlové rychlosti rotace Zeme tj. pro pozorovatele na
Zemi je tedy druzice stale na stejném miste

= geostacionarni

* meteorologické druzice

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

* druzice METEOSAT
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Snimani druzici na subpolarni draze

LOBUR SYNCRroNous ENWSAT gQrounag track auring one '.]'l.'i'_!.-"ﬂﬂﬂ DI.I"?FHQE' Of QEQSTATIONAry METECSAT (AT I Gegree OnNgItlae).

- —F"'_.-___n-

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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DPZ aplikace do vyuky geografie, ekologie, biologie

l. Poloha a rozloha regionl, krajni body, ¢lenitost, krajina, geografické procesy v ¢ase

1.  Google Earth

2. Mapy.cz

3. Google Timelaps

Il. FZG a RG, SG regionu, geografické procesy, zmény, zivotni prostredi, ekologie,
vlastnosti

1. CHMU, SHMU: vyvoj oblagnosti, meteorologické jevy, pohyb vzduchovych hmot

2. NASA:, NASA Earth Observatory, NASA Observation NASA: Eye’s: vybrana témata,

3. ESA: Copernicus Browser, EO Browser

=
I

34 Zapati prezentace
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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

=

QD I e

e



Geograficka temata — GIT free aplikace do
vyuky geografie

|. Poloha a rozloha Evropy, krajni body, ¢lenitost, geografické procesy v ¢ase
1.  Google Earth

2. Mapy.cz

3. Google Timelaps

Il. Fyzicka geografie, enviro, FZG Evropy:

NASA: , NASA Earth Observatory Global Maps:, vybrana témata

NASA: Eyes

ESA: Viewer

ESA: Copernicus Browser

B 0N~

5. CHMU, SHMU: vyvoj oblagnosti, meteorologické jevy, pohyb vzduchovych hmot

36 Zapati prezentace
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Google Earth, Google Timelaps
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Google Earth

1 je interaktivni 3D mapa a globus, ktery umoznuje uzivatelim prozkoumavat Zemi pomoci satelitnich snimka,
leteckych fotografii a geografickych dat. UzZivatelé mohou virtualné cestovat po svété, prohlizet rizné oblasti,
pfiblizZovat si detaily krajiny, mést a pfirodnich utvart a dokonce zkoumat oceanské dno nebo povrch Marsu. Google
Earth také nabizi nastroje pro méfeni vzdalenosti, vytvareni vlastnich map a sledovani historickych snimku. Je
hojné vyuZivan v oblasti vzdélavani, vyzkumu, planovani a turismu. Google Earth kromé prohliZzeni 3D modell
Zemé poskytuje i nékolik uziteénych nastroju:

| Zemépisna sit’ !

[ Historické snimky: Umozriuje uzivatelim prohlizet zmény v krajiné béhem €asu na zakladé dostupnych satelitnich
snimka.

1 Street View: Nabizi pohled na ulice z urovné terénu, coz umoznuje detailni zkoumani meést a prirodnich lokalit.

"1 Méfeni: Nastroj pro méreni vzdalenosti a ploch mezi dvéma nebo vice body na mapé. |\/|

1

38
_1Vrstvy: Moznost zobrazit vrstvy s informacemi o pocasi, terénu, hranicich, dopravé a dalSimi geografickymi dat)S C I



GOog|e Eal'th, "IPro polohu, rozlohu:

fobrazit Pridat Nastroje

O w m mfizka — zemeépisna
sSit,
13D pro vrcholy, tvary,

povrch...

9P '
20°w 'a
/ - |

10°W
\fZakladni polednik
i 0;E

!
10°N |

Rovnik

10°S

2053itnik kozoroha
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Google timelaps
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NASA

NASA Earth Observatory /Global Maps:, vybrana témata
NEO - NASA Earth Observation

NASA: Eyes

NASA WorldView
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NASA Earth Observatory

"INASA Earth Observatory - https://neo.gsfc.nasa.gov/
EQO Explorer
"1Global Maps Q [wmages| Globalbiops  Artcie  Bioge Cotxplorsr @ Topics ==
_llmages Sa] mages

|:| Atmosphere Heat Human Land Life Natural Event  Remote Sensing Snow & Ice Water

Lava Nears Iceland's Blue Lagoon

Atongue of lava from the eruption flowed into the
parking lot of the geothermal spa.

Published Nov 26, 2024

osphere | [ Heot -Lmj
1
Volcanoes | [ snow and ice |

Alaska’s Fast-Growing Glacial Lakes

Lake water has quickly filled the void left by a trio of retreating glaciers in the

southern part of the state.
[Snowand ce | E

Published Nov 28, 2024

46 Zapati prezentace
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https://neo.gsfc.nasa.gov/

Vybrané udalosti — zaplavy v Evropeé

_https://earthobservatory.nasa.gov/images/153358/rivers-in-

europe-burst-their-banks
_IRivers in Europe Burst Their Banks

52 Zapati prezentace
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https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
https://earthobservatory.nasa.gov/images/153358/rivers-in-europe-burst-their-banks
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Five Factors to Explain the Record Heat In
2023

https://earthobservatory.nasa.gov/images/152313/five-factors-to-
explain-the-record-heat-in-2023
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https://earthobservatory.nasa.gov/images/152313/five-factors-to-explain-the-record-heat-in-2023
https://earthobservatory.nasa.gov/images/152313/five-factors-to-explain-the-record-heat-in-2023

NEO — NASA Earth Observation

NASA EARTH
OBSERVATIONS

ATMOSPHERE

ENERGY

BROWSE DATASETS BY CATEGORY

Atmosphere

Aerosol Optical Thickness

Energy

5  —

il

Global Temperature Anomaly

See All

NEWS ABOUT

Rainfall

= s — vy |
:

Solar Insclation

Water Vapor

See All

Net Radiation

LAND

Land Surface
Temperature Anomaly

Land surface temperature is how hot or
cold the ground feels to the fouch. An
anomaly is when something is different
from average. These maps show
where Earth’s surface was warmer or
cooler in the daylime than the average
temperatures for the same week or
month from 2001-2010. Read more

NEWS See All

NEO WMS (Web Mapping Service)
Deprecation Alert

At some point in late 2024/early 2025 we
will be decommissioning the NEQ Web
Mapping Service (WWMS).

Read more

FAQ See All

Find answers to the most Frequently
Asked Cuesti (FAQs) aboul our site. If
you still cannot find the answer you are
looking for, please use the contact form
located at the bottom of the page to reach
us

QUICK TIP

‘Want all the images from a single

dataset in either color or grayscale? Try

downloading them in bulk

View another tip

QD I e
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NEO: NASA Earth Observatotion
https://Ineo.gsfc.nasa.gov/

NASA EARTH
L N E o OBSERVATIONS

ATMOSPHERE

ENERGY NEWS ABOUT

Currently viewing:
August 2024
P

LAND SURFACE TEMPERATURE [DAY] (1 MONTH - TERRA/MQDIS)

T

Downloads @
File Type: JPEG v

O _oior @ Grayscale
* 0 degrees
0.5dey. .~
0.25 degrees

0.1 degrees

What do the colors mean?

The colors on these maps represent
Eemperature patterns of me top millimeter

View by date: ) of the land surface — including

1 day & day m

or ice cover, urban
e il é nd or forest canopy —
Download color table @ a red by MODIS in clear-sky
conditions for the time period indicated.
Yellow shows the warmesl lemperaiures
{up to 45°C) and light blue sho

coldest temperatures (down to

Black means “no data.

Dataset you are currently viewing: August 2024 Select Year

Get Data

August 2024
Visit LP DAAC f
) dat OD11C1 {

ily/ & day/ monthly

(monthly)

2. Select Access Diata and choose one of
the tools available to download the data
@ Data No Data @ Currently Viewing you need

Related Websites

Intermediate =~ Advanced

About this dataset

g z MODIS Land Science Team
perafure is a measure of how wamm or cold an object
where gases catch and hold the

re These nases (ralled aresnhntise aases) also heln to warm Farth's land s

Earthdata MODIS

5. During th
warmth near the su

rface




NASA WorldView

"INASA Worldview je interaktivni online nastroj pro vizualizaci a analyzu satelitnich dat v realném case.
Umoznuje uzivatellm prohlizet snimky Zemé z druzic programu NASA Earth Observing System (EOS),
vCetné aktualnich i historickych dat. Worldview nabizi pfistup k Siroké Skale environmentalnich
proménnych, jako je teplota povrchu, koncentrace aerosolu, ledovce, lesni pozary, povodné a
hurikany.

“IHlavni funkce NASA Worldview zahrnuiji:

‘1Vizualizace snimku v realném ¢€ase: UZivatelé mohou sledovat aktualni zmény na Zemi, napfiklad pozary
nebo boure, témér v realném cCase.

(IPristup k historickym datum: Nastroj umoznuje zobrazovat a analyzovat data az nékolik desetileti zpét.

_IPrizpusobitelné vrstvy: UzZivatelé mohou kombinovat rlizné vrstvy dat, aby ziskali komplexni pfehled o
vybranych jevech.

INASA Worldview je Siroce vyuzivan védci, klimatology, pedagogy i Sirokou verejnosti pro monitorovih\iu N

*% environmentalnich a klimatickych zmén. SCI



NASA: EYES.NASA

NASA's Eyes

Experience Earth, our solar system, nearby asteroids, the universe, and the
spacecraft exploring them with immersive real-time 3D web-based apps. Start
exploring your solar system now!
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https://eyes.nasa.gov/apps/earth/

NASA Worldview — animace
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NASA Worldview — udalosti - events
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ESA: Copernicus Browser
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Copernicus Browser

_ICopernicus Browser je specializovany nastroj zaméreny na poskytovani pfistupu k satelitnim datum a

informacim o zivotnim prostfedi. Vyvinuty jako soucast programu Copernicus, ktery je vlajkovou
iniciativou Evropské unie pro sledovani Zemé, tento browser umoznuje uzivatelim prohlizet,
analyzovat a stahovat data ziskana z druzic Sentinel.

_INastroj je hojné vyuzivan v oblastech jako meteorologie, sledovani klimatu, fizeni krizi,

zemeédeélstvi, a méstské planovani. Copernicus Browser usnadiuje praci s velkymi objemy dat,

vcetné snimku, map a dalSich geoinformacnich produktd, které jsou uzivatelim pfistupné zdarma.
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Coperniocus Browser — vyhledejte a
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Brno, 12.4.2023 — praveé barvy
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Copernicus Browser — ukol sinice
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Copernicus Browser — ukol sinice
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CHMU, SHMU: vyvoj oblagnosti, meteorologické jevy,
pohyb vzduchovych hmot
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