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

Financovano : = =
- Evropskou unii >{- gs;b?gg:qovv

NextGanerationEU

=
X —
—_ =




T : e Financovano
LD iy PR N Evropskou unii
R ¢S [ PR NextGenerationEU

. NARODNI
PLAN OBNOVY




Jaky mayji satelitni snimky potencial, jak je
vyuzivame?
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— Uvodni pfednaska /14 — 14:45/

Dalkovy pruzkum Zemé, jeho fyzikalni podstata
Satelitni snimky v pravych a v nepravych barvach
— Spolecna prace: /15 — 16/

Nastroje, prohlizeCe, ukazky:

Narodni geoportal Inspire

Cesky hydrometeorologicky Ustav

Slovensky hydrometeorologicky ustav

NASA — Earth Observatory

ESA: Copernicus Browser, EOBrowser

— Materialy pro vyuku a do vyuky /16:15 — 16:45/

Interaktivni osnova predmétu a jeji materialy

— Certifikaty a ukoneni /16.:5 -17
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Mapa versus snimek aneb pro¢ snimek?

e

Climate zones
in Africa

Model versus realny pohled
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Snimky mohou lépe ukazat skute¢ny rozsah téchto
problému

Priklady jevu, které Ize zobrazit na snimcich

Realny pohled
Vyvoj jevu v Case
Pravé i nepravé 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
—)> DAT.
System DPZ Technicka &ast

2. Subsytém : ANALYZA A
INTERPRETACE DAT

Zpracovani prostorove informace

Financovano p p N/
- Evropskou unii >(— gfl?l\?ggll\IOVY \t?|

NextGenerationEU

w =
e | —

= —_—




Obrazoveé materialy

letecka a druzicova data obsahuji prostorovou informaci - geodata

obdobné jako topograficke Ci tematické mapy

polohova informace
(poloha , tvar , velikost)

‘ tematicka 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 elekiromagneticke zareni

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

<>l
I) Frequency (MHz)
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Kahoot 1

Telekomunikaéni
kabel 0.7-1.4

Dalkovy
ovladaé

[
Viditelné svétlo
425-750THz
700-400nm

850 nm

Opalovani
400-290nm

Zubni lé¢ebna svétla

200-350nm
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Rtg zafeni v mediciné
10-01 A

Sledovani
kosmického zateni
<<1 A

Kontrola zavazadel
10-1.0 A

PET sken
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Krystalografie
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Zmena odrazeného zareni

NextGenerationEU

Reflected EME

Emitied EME
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Teorie spektralniho zareni

« Kazdy typ povrchu odrazi urCité mnozstvi zareni v urcCitych délkach
» kazdy povrch ma typické spektralni chovani

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

GENERALIZED MATERIAL SPECTRA

S0IL

0.5 1.0 5.0
WAVELENGTH (microns)
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Seviri, pfistroj na druzici
Meteosat, snimkuje ve 12
kanalech — ma 12 ,oCi" -
senzoru zaznamenavajicich
zareni urcité vinove delky

Frequency (MHz)
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cislo oznaceni
poznamka
kanalu kanalu
1 VIS0.6
2 VIS0.8 solarni kanaly
3 NIR1.6
4 IR3.9 atmosfeérické okno
5 WV6.2
absorpce vodni pary
6 WV7.3
7 IR8.7 atmosférické okno
8 IR9.7 absorpce ozénu
9 IR10.8
atmosfeérické okno
10 IR12.0
11 IR13.4 absorpce CO2
solarni kanal,
12 HRV

vysoké rozliSeni
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Snimky v pravych a nepravych barvach - Barevné syntézy

prava, true color neprava, false color
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RGB
syntéza
Sestaveni
snimku v
prave

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

barvé a v
neprave
barve -
priklad

19 22A

4. Combination of Landsat ETM bands 4.2 1
tn form an_infrared false calaur sateliife imaae of Caim
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ti nepravych barev v praxi

Q  Istiaia Cafe, 28ng

Pozary v Recku v 1été 2021
Znacna Cast vegetace na zasazeném
uzemi shorela — |ze pozorovat rozdil

< | ¥jsentinelhub Playground (B 202000 20% Q. Istiaia Cafe, 285

’I

Ubytek vegetace v disledku pozar(i 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

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

Index vihkosti — pro zjisténi vodniho stresu v rostlinach

VIhCi vegetace ma vysSi hodnoty, nizSi hodnoty znamenaji, ze vegetace ma nedostatek

vlihkosti

— Vegetacni index — NDVI, index pro kvantifikaci zelené vegetace

NIR - RED
NIR + RED

Financovano ‘ = < NE
g - Ferooui >(_ NARODNI - X,

NextGenerationEU

NDVI =

w =
e | —




Vodni vlaha-vihkostni index / Moisture index

. sentinelhub

4

-
Rendering

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

Y.”JEO_St pUdy SR
;V- " (B8A- §_11)/(38A+B1_),._

‘ Index vihkosti — pro zjisteni vbdmho stresu

ViIhéi vegetace ma vyssi hodno_t_ nizsi hodnoTy znamenaji, ze vegeta
| % . ma nedostatek vihkostifl 04, ° ‘? ALy 2
oo SN Vlhkosw_l%dy na pollch vIzraeI| § e
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Jak vypada stejné uzemi v riznych letech?

202’0—0? 29 00:00 - 2020-07-29 2359, Sentinel-2 L1C, Moisture index
IR, ST LI H e oy e "

367 [mm)]
439 [mm)]
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Near Infrared
Infrared Visible

s
8% | 1

504 j

HEALTHY

Jak funguje NDVI - vegetacni index?

Near Infrared
Infrared Visible

40 \ /mw

UNHEALTHY
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average NDVI of June 2003

-1 -0.2 -0.1 ] 0.1 03 04 0.5 0.6 0.7 08 0.8 1

0.2

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

average NDVI of October 2003

=1 -0.2 =0.1 0 0.1 0.3 04 0.5 0.6 0.7 0.8 0.9 1

0.2

ne British Isles (NOAA AVHRR)
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0.2

t 0
-0
-0.2

i'“
-1

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
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Vyvoj NDVI behem roku, po meésicich
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Druzice — drahy




Obeézne drahy druzic
N\l s B o

«*  (Russia)

Sentinel 3

‘A-Train”
RCOM-W / Atyua / Calipso /Cloudsat

HIMAWARI 8
(Japan)
140°E

GOES-W
3rd generation

=

Ay

GEO-KOMPSAT

(South Karea)
'_ 128°E
GOES-E b
3rd ¥ FY-4
generation {China)
(USA) 105°E
75°W
INSAT
{India)
93.5°E
FY-4
(China)
86.5°E
INSAT-3D
(India)
METEOSAT 82°E
3rd generation
Electro-L
METSAT y
ey (E}bSA ) METEQSAT-I1O {RUSGSIE}
(EUMETSAT) 76°E
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Obeézné drahy druzic
Geostacionarni: 36 tis. km
Polarni ( subpolarni):700 — 1000 km

= R
ae"
V' 300 km
' 36 000 km a
&) A 4

Dle vysky letu:

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

« Stredni MEO — medium Earth Orbit (8 — 20 tis. km
nad povrchem Zemé), GNNS

« GEO - Geostacionarni 36 tis km
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Dle synchronnosti:

« Synchronni se Zemi,
geosynchronni

« Synchronni se Sluncem
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Geostacionarni (rovnikova) draha

— vzdalenost cca 36 000 km

— od zapadu k vychodu

— uhlova rychlost obéhu druzice odpovida uhlové
rychlosti rotace Zemé tj. pro pozorovatele na
Zemi je tedy druzice stale na stejném miste

— geostacionarni

meteorologickeé druzice

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

— druzice METEOSAT
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Subpolarni draha

A2 5UA SYRCANGNOLS ENWSAT Grol g rack auring one gy ang Coverage of Gedstanionary MEeTensar (4t U aeqres iongrruGge).
=+ o -

- 20

8. Envisat MERIS, data acquired during 12 August 2004, 10:00 iocal time.
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https://www.youtube.com/watch?v=tOp1UYbmpQY

Sun-synchronous, near polar orbit

Geostationary

orbit
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https://seos-project.eu/remotesensing/remotesensing-c02-ws01-t.html -
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Prestavka a prihlaseni se

— uCebna a sekundarni heslo (to se musi vytvoritaz v IS ....):

— IS a primarni heslo,
— Copernicus Browser — vytvorit si ucet
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Spoleéna prace - Zivé ukazky

— 1. Letecké snimky — aktualni a z let kolem 1952
— Narodni geoportal Inspire

— Snimky z druzice Meteosat
— CHMU a SHMU

— NASA - Earth Observatory

— ESA - Snimky z druzic Sentinel: Copernicus Browser, EO Browser

Fi ' ) ) ;
- Elvnrz:)r:;?(\c,ilnt? nii >’- NARODNI [\\?ﬂ IVI U N I
NextGenerationEU \ PLAN OBNOVY S C ]:




36

1. Snimky z druzice Meteosat

— zdroj na CHMU, SHMU
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Slovensky hydrometeorologicky ustav

Animace Atlantik, Afrika, Evropa — pohyb vzduchovych mas nad oceanem a kontinenty, oblacnost nad oblastmi
kontinentl (napr Afrika— rovnikové vihké klima — sucho nad Saharou), pfi nahrani vice snimk( rozednivani,
stmivani.

V pravych barvach a v infraerveném kanalu, druzice nad bodem 0°, 0°
http://www.shmu.sk/sk/?page=1&id=meteo druzica

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

20.03 .2021 20:15 UIC
MSGA-Masked infrared compocite

= A
VropSkou unll Copyright (c) 2021 SHMU. Data — Copuright (o
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Cesky hydrometeorologicky Ustav — CHMI — proklik na snimky z
druzic MSG =

5 chmi.cz/files/portal/docs/meteo/sat/data_jsmsgview.htm!

o T Aktudlni data z druzic MSG
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EARTH Observatory - NASA,

https://earthobservatory.nasa.gov/

snimky

mapy, satelitni mapy — global maps https://earthobservatory.nasa.gov/global-maps

Bax O @

Blogs NQSA pﬂ r+ h

es Global Maps Articles

Featured

Scenes from the Polar
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Global Maps Articles Blogs

i
-

$==% GClobal 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

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.

s
§==9 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.
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EO Explorer °

Global Maps

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.
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Snow Cover & Land Surface Temperature

Snow Cover Land Surface Temperature
T

February 2017

Snow cover and land surface temperature influsncs each other. Snow influsnces how hot
or cold the land feels to the touch, and it can chill the air that sits next to the surface. Land
surface temperaturs influsnces whether or not snow remaing on the ground or melts away.
As air tempsratures warm, snow begins to mslt, and the exposed darker ground can causs
a positive fesdback to the melting process by absorbing more of the Sun's warmth.

The snow cover map shows the fraction of an area coversed by snow on a monthly basis.
Measurements ware made by the MODIS sensor on NASA's Terra satellite. Gray indicates

land araas with nn enmw darkast hlia ranrazants minimal snow anvar and aalid whita

Select and Compare

Net Radiation

S Caa
v

Show All Maps
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rticles  Blogs EO Explorer Q Topics x

] e

A Brief iceberg-island Encounter

After passing the Antarctic Peninsula, lceberg D-30A
grazed the much smaller Clarence Island, spun around,

5 and drifted north.
# Global Maps

Published Sep 30, 2023

w Cover | moge of the Day | | Snow ond lee

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

1ie 2 ennirra nf wuatar far AdArinkina and vanatatinn: tnn miich ennumMmalt fan laad tn
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Atmosphere

Heat

Human Presence

Land

Life

Natural Events

Remote Sensing

Snow & Ice

Water

Collections
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Zatmeni - 8. dubna 2014 USA

— https://earthobservatory.nasa.gov/images/152663/total-solar-

eclipse-darkens-north-america
— Snimek, video, popis

=
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2. Snimky z druzic Sentinel

ProhlizecCe:
1. Copernicus browser - druZice sentinel
2. EO browser — druzice sentinel a landsat a dalSi

— Uzivatelske rozhrani
— Nastroje:
— Vybeér druzice, vybér mista
— Nastaveni oblacnosti scény
— Vybér data - obdobi - dostupnost snimku
— Barevna syntéza: praveé barvy a neprave barvy
— Spektralni kfivka
— Sestaveni ¢asové rady - video
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Coperniocus Browser — vyhledejte a
zobrazte Brno

— Zakladni uzivatelské rozhrani

— Nastroje vyhledat mesto Brno

— Zapinat vrstvy( mapa, snimek, popisy)

— Lupa

— OblaCnost — nastavit

— Vybrat snimek podle data a pozadovane oblacnosti

— Pouzit praveé a neprave barvy

NextGenerationEU
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Brno, 12.4.2023 — prave barvy

: I EN ~ HanaPokomi ~ ¢ 3 ; ; 8 Q, Bmo
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VISUALIZE SEARCH

2023-04-12 69% n

Defauit

Sentinel-2 L2A

LAYERS:

True color
Hased on bands 84, B3, 82

color
ed an bands B8, B4, B3

Highlight Optimized Natural Cc
2L !

sed natural cotor ation

NDVI

Based on a combination of bands B4)/{ES + B4)

False color (u
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GpermiCUS =] Hana Pokorna ~
= BROWSER

VISUALIZE SEARCH

2024-04-15 > 0 30% n

Max. cloud coverage: ) L 30%
¢ >

Tu We Th
3 4
10 1

18

Sentinel-2 L2A

LAYERS:

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

False color
Based on bands B8, B4, B2

Highlight Cptimized Natural Color
Enhanced natural color visualization

NDVI
Basad on 3 combination of bands (B3 -

False color (urban)
Based on bands 812, B11. B4

IMoisture index
Based on 2 combnztion of bands (B84 - BI1)EBA + B11)

SWIR
Based on bands 512, B84, B4

== Show effects and advanced opiiens & Hide layer
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Copernicus Browser — ukol sinice

— Copernicus Browser

— Vyhledani Brnénské prehrady

— snimek bez oblacnosti

— rijen 2023

— 2. rijen 2023

— Pravé barvy

— Nepravé barvy: Infrared, Agriculture
— Indexy: NDVI
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— ukol sinice

Browser EN Logn <

VISUALIZE
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Sentinel-2 L2A i . = % v

LAYERS:

True color

sed on bands B4, B3, B2

False color
Based on bands BS, B4, B3

. Highlight Optimized Natural Color
Enhanced natural color visualization

NDWVI
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False color (urban)
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Custom
Create custom visualization
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Q Discover # Visualize + Compare ¥ Pins

Dataset: Sentinel-2 L2A
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True Color

Based on bands 4. 3

False color composite

A false color composite uses at least one non-visible wavelength to
image Earth. The false color composite using near infrared, red and
green bands is very popular (3 band is a region of the electromagnetic
spectrum; a satellite sensor can image Earth in different bands)k The
false colour composite is most commonly used to assess piant 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
appears bive or black
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Copernicus Browser,
porovnavani, video v case aa spektralni
krivky

1. Nastroj Compare : add to

compare a nasledné nastroj ...
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opacity
2. Indexy v Case — vyvoj
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29.10.2023 — Kamcatka, sopecna cCinnost, KljuCevskaja

False color urban a SWIR
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entinel-2 L2A i . - L4 AYERS:
True color
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False color
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Essed on bands B4, 82, 52
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Enhancas natira oo vuaizaton

False color .
Bised on bands 55, B4, 52

' NDVI
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Prohlizece satelitnich snimku - prehled
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The Copernicus Browser =

Browser
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EO Browser =z
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EO Browser

EO Browser (Earth Observation
Browser) je online platforma,
kterou provozuje Sentinel Hub,
coz je spolecnost specializujici se
na analyzu a zobrazovani
geografickych dat z druZicového
pozorovani Zemé. EO Browser
umoznuje uZivateldm prohlizet a
analyzovat snimky Zemé z
rlznych druZic, véetné druZic
programu Copernicus Sentinel,
Landsat a dalSich.
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Google Earth

Francie

Guinea

Benin
Nigérie
Liberie Ghana

LandViewer

Rakousko.

Chorvatsko

'Rumunsko

Bulharsko.

emiraty

Oman

F Errea
{Sidsn
Diibutsko,

Edopie

Jitni Sudsn Somaisko

Sttadoatricks

S Nolurl Col

Google Earth Timelapse =

Google Earth

Google Earth je geograficky
informacni program a sluzba,
kterou vyviji a provozuje
spolecnost Google. Tato sluzba
umoZiuje uzivatelim
prozkoumavat a vizualizovat
zemskou krajinu a rdzné
geografické Udaje z celého svét:
pomoci interaktivniho 3D
mapovani a satelitnich snimka.

LandViewer

LandViewer je online platforma,
ktera umoznuje uzivateldm
prohlizet a analyzovat satelitni
snimky Zemé z rliznych
druzicovych zdroju. Tato platforma
je vyvinuta spolecnosti EOS Data
Analytics a poskytuje rychly a
snadno pFistupny zpUsob pro
ziskani geografickych dat pro rdizné
Ucely, véetné védeckého vyzkumu,
environmentalniho monitoringu,
pramyslového vyuZiti a mnoho
dalSich aplikaci.

Q  images GlobalMaps  Articles  Blogs £0 Explorer Q'

aase Land Surface Temperature & Vegetation
==y
Select and Compare

Sow All Mps

Febuary 2000

Google Earth Timelapse

Google Earth Timelapse je projekt,
ktery byl vyvinut ve spolupraci mezi
spoleénostmi Google, NASA, USGS
(United States Geological Survey), a
daldimi organizacemi. Tento
projekt umoznuje uzivatelim
sledovat a vizualizovat zmény v
krajiné Zemé b&hem poslednich
nékolika desetileti. Hlavnim
prvkem tohoto projektu je
vytvoreni casosbérnych animaci,
které ukazuji, jak se razné oblasti
na Zemi ménily v pribéhu casu.

Earth Observatory

NASA Earth Observatory je online
platforma a zdroj infarmaci, ktery
je provozovan NASA (National
Aeronautics and Space
Administration). Tato platforma
slouzi k poskytovani obraz(i a
informaci o Zemi, které byly
ziskany ze satelitniho pozorovani a
dalsich zdrojU. Je navrZena tak, aby
Siroké vefejnosti, védecké
komunité, novinarim a
vzdélavatelm poskytovala snadny
piistup k geografickym datiim a
informacim tykajicim se nasi
planety.




WordView & CollGS

Mapova aplikace

M likace nad d. ntinel 2

ssst \K/ORLDVIEW
& Layers 12 Dows A

BEFERENCE

WordView

EOSDIS Worldview je webova
aplikace vyvinuta NASA (National
Aeronautics and Space
Administration) jako soucast Earth
Observing System Data and
Information System (EQSDIS). Tato
aplikace umoznuje uzivatellm

CollGS

Datové UloZisté obsahuj
Sentinel 1A, 1B, 2A a 2B,
nebo €astecné pokryvaiji
Soucasti je jednoducha
aplikace se zakladnimi n|
analyzy. Vyhodou je kon
lokace a napovéda do ¢4

vizualizovat a prozkoumavat
geograficka data a snimky Zemé
ziskané z druzicového pozorovani.

DOKUMENTY  GEOREPORTY _ NAPOVEDA

Climate From Space®
Climate From Space

. @esa timate from Space N Stories @ Data Layers
Climate From Space je projekt a

oo ss 4 [£ iniciativa, ktera se zamé&fuje na

) pouziti satelitnich technologii k
monitorovani a analyze
klimatickych zmén na Zemi. Tento
projekt vyuziva data a snimky z
druZicového pozorovani Zemé k
sledovani rGznych aspekt( klimatu,
jako jsou teploty na povrchu Zemé,
urovné mofi, zmény v srazkach,
stav ledovct a dalsi dllezité faktory
ovliviiujici klimatické podminky
planety.

Above Ground Biamass @

January 2010
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oy : Google Earth
Mobilni aplikace e °

Copernicus Sentinel

European Space Agency

About Copernicus "Pedrogao Grande. Portugal
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EARTHNOW ~ SELECT A DATAMAP:

Earth-Now [Exis ol I
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ViewSpace 2

vybér dalsich
interaktivnich
pohledi

kaidy obrazek
obsahuje svij
vlastnipopisek

Viewspace cz jghgmmuve
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MapTiler

zapinania
« vypindnipopisl
do snimku

posunutim
kolectka pfepina]
mezi snimky

Financovano ‘
Evropskou unii >-

NextGenerationEU

_NARODNI
PLAN OBNOVY

w =
e | —

= —_—




