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KDE HLEDAT VOLNE DOSTUPNA DATA?

http://earthexplorer.usgs.gov (varianta: http://glovis.usgs.gov/ )

LANDSAT
LAT (L1G) produkty — DN hodnoty
Surface reflectance produkty

Digitalni modely terénu
GTOP030, GMTED2010, SRTM, ASTER Global DEM, ...
EO-1 (hyperspektralni data, malo)
a mnoho dalSich
http://espa.cr.usgs.gov/

Landsat - TOA, surface reflectance + indexy odvozené z
odrazivosti povrchu

Modis - surface reflectance, NDVI
https://lpdaac.usgs.gov/ - http://reverb.echo.nasa.gov/
ASTER a MODIS produkty



http://earthexplorer.usgs.gov/
http://glovis.usgs.gov/
http://espa.cr.usgs.gov/
https://lpdaac.usgs.gov/
http://reverb.echo.nasa.gov/
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1. Enter Search Criteria

To narrow your search area: type in an address or place
name, enter coordinates or click the map to define your
search area (for advanced map tools, view the help
documentation), and/or choose a date range.

| Addresspiace [JIEGE

Feature

Predefined Area

Decimal

Search Criteria Summary (Show) Clear Criteria

(76° 16' 07" N, 010° 01' 10" E)

Options Overlays J Mapa | Satelitni

© No coordinates selected.

m Result Options

Search from: |01/01/1920

“to: 0972272014 | E

Search manths:

(ally

v

VYHLEDAVANI
DAT (4 zalozky)

https:/fearthexplorer.usgs.gov/register)
_




EARTHEXPLORER - REGISTRACE

4 Kroky:
Username/password/Secret Question
Affiliation and Primary Data Use Information
Address - Contact and Shipping

Registration Confirmation
Nutné zadat platnou e-mailovou adresu!



EARTHEXPLORER - VYHLEDANI| DAT

Search Criteria
Vybér oblasti zajmu

Nazev mista, souradnice, nalezeni v mape, import shapefilu (v zip archivu),
zadani presné scény (WRS-2 path/row),...

Vybér ¢asového rozmezi porizeni Scén, omezeni pouze na urcité mesice

Data Sets
Vybér dat k vyhledani
©  _.informace o datech
Landsat archive, Landsat CDR,...

Additional Criteria

Dalsi kritéria vyhledavani - napr. podil oblacnosti ve
snimku, uroven predzpracovani dat a jiné

Results



EARTHEXPLORER - VYSLEDKY HLEDANI
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LANDSAT MISE

.Landsat1 3
Sk _Landsat2 'ty

197 ! -
i Landsat 3 & :
\ \ 1878 Landsat 4 )ﬂ

A Landsat 5

- Landsat?7

LDCM (Landsat 8) -
4% Landsat 9
8D

Landsat 1 July 1972 January 1978 MSS, RBV
Landsat 2 January 1975 February 1982 MSS, RBV
Landsat 3 March 1978 March 1983 MSS, RBV
Landsat 4 July 1982 December 1993 MSS, TM
Landsat 5 March 1984 November 2011 MSS, T™M
Landsat 7 April 1999 - ETM+
Landsat 8 February 2013 - OLI, TIRS

od roku 2008 volne data k dispozici



CHARAKTERISTIKY LANDSATU A SENTINELU-2

Spektralni
rozliseni

Prostorové
rozliseni

Radiometrické
rozliseni
Casové rozl.
Vyska letu
Site zabéru

Senzor

ETM+ (L7)
6 pasem
+1 TIR+PAN

30m
60 m TIR
15 m PAN

8-bit

(8-bit L1)

16 dni

705 km
185 km
Whiskbroom

OLI+TIRS (L8) MSI (Sentinel-2)

8 pasem
+2 TIR+PAN

30m
100 m TIR
15 m PAN

12-bit
(16-bit L1)
16 dni
705 km
185 km

Pushbroom

13 pasem
(+ 4 Red Edge pasma + vodni pary)

10 m (B2, B3, B4, B8)
20 m (B5, B6, B7, B8a, B11, B12)
60 m (B1,B9,B10)

12-bit

5 dni (2 satelity)
786 km
290 km

Pushbroom
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Bandpass wavelengths for Landsat 8 OLI and TIRS sensor, compared to Landsat 7 ETM+ sensor
Note: atmospheric transmission values for this graphic were calculated using MODTRAN for a summertime mid-atitude hazy atmosphere (circa 5 km visibility).



LANDSAT 8 (OLI) A SENTINEL-2 (MSI)
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LANDSAT - GEOMETRICKE PREDZPRACOVANI

Velikost pixelu: 15 m /30 m / 60 m

Ruzna uroven geom. predzpracovani dat:
L1G - pouze systematické geometrické korekce
L1Gt - vyuziti DMT

+ LAT - vyuziti DMT a pozemnich bodu
Metoda prevzorkovani: Kubicka konvoluce !
(pres ESPA rozhrani mozno objednat i jiné)

World Reference System (WRS)
jednoznacné definuje pozadovanou scénu
cislo drahy (path) a Cislo radky (row); napr. 191/025

WRS-1 (Landsat 1-3) a WRS-2 (Landsatu 4-7) rozdilné
parametry obéznych drah



LANDSAT SCENY - POKRYTi CR
WRS-2




CO SE STAZENYMI DATY LANDSAT?

Co znamena nazev scény?

LC81910252013208LGNOO.tar.gz
L ... Landsat

C...senzor (O =O0OLI, T =TIRS, C = Combined OLI+TIRS;
E=ETM+, T=TM, M = MSS)

191025 ... path, row (WRS; polohova identifikace scény)
2013208 ... rok porizeni scény a den v roce (zde 208. den)

LGN ... identifikator pozemni stanice, na které byla data prijata
(LGN = USGS EROS Landsat Ground Station Sioux Falls, SD)

00 ... verze dat (opétovné zpracovani dat novymi systémy)

Kdy byla scéna porizena a jaké panovaly podminky v dobé
jejiho porlzem (vySka Slunce, obla¢nost,...), Jak byla Scéna
Zpracovavana, v jakém je souradnicovém systému, jaka je
velikost pixelu v jednotlivych pasmech atd.

Lze pomoci nich snadno nacist scénu do ENVI
Vice informaci: https://Ita.cr.usgs.gov/landsat_dictionary.html



https://lta.cr.usgs.gov/landsat_dictionary.html

LANDSAT DN X SURFACE REFLECTANCE

Odrazivost /z&F na horni hranici \ } I/
atmosféry (povrch + atmosféra) s ’:,4
TOA = Top Of Atmosphere T o\

DN hodnoty

Ha
Reflectance

Snimek: LE70160412003083EDCO00, Central Florida, USA



LANDSAT SURFACE REFLECTANCE

Soucast sady Climate Data Record (CDR)/Essential Climate
Variable (ECV)

Lze objednat na http://earthexplorer.usgs.gov, ale doruceno
pres portal http://espa.cr.usgs.gov/

Landsat 5 TM a Landsat 7 ETM+ zpracovavana systémem
LEDAPS
NOVE: Landsat 8 surface reflectance data

prvotni verze, vyuzivat obezretné!

pouze pro data od 11. 4. 2013 do 18. 12. 2014 (problémy s TIRS
senzorem, od 13. 3. 2015 opét pIné v provozu; nyni rekalibrace
porizenych snimku TIRS + data SR dostupna od 18. 5. 2015 )

Atmosféricka korekce:

6S (Second Simulation of a Satellite Signal in the Solar Spectrum)

Zahrnuje informace o: vodni pary, ozon, geopotencialni vySka,
opticka tloustka aerosolu, nadmorska vyska



http://earthexplorer.usgs.gov/
http://espa.cr.usgs.gov/

LANDSAT SURFACE REFLECTANCE - DATA (L7)

Bands 1, 2,3,4,5,7

Band 6

Band 6 QA

Atmospheric Opacity

Fill QA

DDV (= Dark Dense Vegetation) QA
Cloud QA

Snow QA

Land Water QA

Adjacent Cloud QA

Fmask - algoritmem klasifikované: Cisté pixely (0), voda (1), stiny
oblacnosti (2), snih (3), oblacnost (4) a NoData (255)

(Zhu, Z. and Woodcock, C. E., Object-based cloud and cloud shadow detection in Landsat imagery, Remote
Sensing of Environment (2012), doi:10.1016/j.rse.2011.10.028. https://code.google.com/p/fmask/ )



https://code.google.com/p/fmask/

FMASK - NAHLED DAT A VYSTUPU

Landsat 8 (DN) scény 191/025 (29/09/2013 a 12/08/2013)



LANDSAT - DALS| PRODUKTY

Dostupné pres: http://espa.cr.usgs.gov/
Top of Atmosphere Reflectance
Brightness Temperature

Spektralni indexy (na zakladé dat SR):

Vegetacni
NDVI Normalized Difference Vegetation Index
EVI Enhanced Vegetation Index
SAVI Soil Adjusted Vegetation Index
MSAVI Modified SAVI
NDMI Normalized Difference Moisture Index

Normalized Burn Ratios
NBR = (Band 4 - Band 7) / (Band 4 + Band 7)
NBR2 = (Band 5 -Band 7) / (Band 5 + Band 7)
Budouci produkty:
Land Surface Temperature, Burned Area, Surface Water Extent,
Fractional Snow Covered Area

Landsat 8 Surface Reflectance


http://espa.cr.usgs.gov/

GLOBAL LAND SURVEY DATA SETS

Dataset (USGS, NASA) s celosvétovym pokrytim
obsahujici pouze bezoblacné* a ortorektifikované
Landsat scény porizené v okoli let 1975, 1990, 2000,

2005 a 2010
Vrchol vegetacni sezony (maximalni NDVI)

Ucel: podpora hodnoceni svétového krajinného pokryvu
a jeho zmén + dynamiku ekosytému, ...

Ke stazeni na EarthExplorer nebo Glovis

* 1 bezoblacny snimek pro oblast resp. 2-3 snimKky pro
tropy a dalsi oblasti s velkym vyskytem oblacnosti



GLS 2005 - DEN PORIZENIi SNIMKU

Oct1a
Octod
Sepis
Sep0i
Augls
Aug01
Ju1s
Julo1
Jun1s
Juno1
May15
May01
Apri5
Apr01
Maris
Mar01
Feb15
Feb01

Acquisition day of year



MODIS/ASTER PRODUKTY

https://Ipdaac.usgs.gov/

PredevsSim casoveé rady spektalnich indexu (MODIS), ale
| surface reflectance data (MODIS, ASTER), DEM (ASTER)

RUzna rozliSeni, a to prostorova i Casova
(Napr. MODIS produkty: 1-, 8-, 16-, 32-dni, ¢tvrtletni, roéni x 250 m, 500 m, 1000 m, 5600 m)

% MODIS (Terra, Aq ua) l—« rpr—— - JJ%

€ ) @ retpsflpdac. usgs.goviproduct > || B~ Googe B & a O =
Moderate Resolution Imaging e i TN IRRRRR=,
Spectroradiometer

« 250,500a 1000 m

e 2Xx1den(den, noc)

» 36 spektralnich pasem
 ASTER

Advanced Spaceborne Thermal
Emission and Reflection Radiometer

e 15,3090 m
e 16 dni



https://lpdaac.usgs.gov/

REVERB

http://reverb.echo.nasa.gov/|.. . e

Definice uzemi, casového obdobi, pripadné
nejakého klicového slova (napr. NDVI)

Vybér produktu (u kazdého produktu
dostupné informace o0 ném)

Vybér dlazdic ke stazeni

Po pridani do koSiku a jeho zobrazeni Ize dat
,download”“ a objevi se odkaz pro stazeni dat


http://reverb.echo.nasa.gov/

MODIS - PRIKLAD PRODUKTU

MODIS/Terra Vegetation Indices

Napr: MODIS/Terra Vegetation Indices 16-Day L3
Global 500m SIN Grid VOO5

Format .hdf - Ize nacist do GIS - nékolik vrstev k
dispozici (NDVI, EVI, kvalita, odrazivost,...)

LfI'IJf ta ractrove vrefimy Fizin ) #
FE e pasiroys grsiyy uru uFldEnn

ID wrskwy | Mazew wrskyy |

o {MODIS_Grid_160&Y_S00m_YL:500m 16 days MDY
MODIS_Grid_1604Y_500m_YI:500m 16 days EVI
MODIS_Grid_1604Y_500m_YI:500m 16 daws WI Quality
MODIS_Grid_160dy_S00m_YI1:S00m 16 days red reflectance
MODIS_Grid_1608Y _S00m_YT:500m 16 days MIR reflectance
MCDIS_Grid_1608Y _S00m_YT:500m 16 days blue reflectance
MODIS_Grid_160AY_S00m_YI1:500m 16 davs MIR reflectance
MCDIS_Grid_1604Y _S00m_YT:500m 16 days view 2enith angle
MODIS_Grid_1608Y _S00m_YT:500m 16 days sun zenith anale
MODIS_Grid_1a0dY _S00m_YI1:500m 16 days relative azimuth angle
MCDIS_Grid_1608Y _S00m_4T:500m 16 days composite day of the wear
MODIS_Grid_160ay_S00m_YI1:500m 16 days pixel reliability

Wwbrak vEe Zrusit

[ == R B w L) B R L R O

= 0




DIGITALNI MODELY TERENU

http://earthexplorer.usgs.gov - Digital

Elevation
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2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search
When done selecting data set(s), click the Additional
Criteria or Results buttons below. Click the plus sign next
to the category name to show a list of data sets.

[ Use Data Set Prefilter qanat's This?) ‘

Data Set Search: ‘

* Aerial Imagery
H-AVHRR
[ CalVal Reference Sites
‘Commercial
rerpECTaS ST Dt
= Digital Elevation [

V1@ %] ASTER GLOBAL DEM
@ [E GMTED2010
@ GTOPO30
© [¥] GTOPO30 HYDRO 1K

@ [E IFSAR Alaska

='SRTM

[J@ = SRTM 1 Arc-Second Global

[ @ [ SRTM Non-Void Filled

%] SRTM Void Filled

[J@ ¥ SRTM Water Body Data
TEOTGIar e Grapns
[ Digital Maps [
HEO-1
I GEOGLAM
#-Global Fiducials

Search Criteria Summary (Show)

Clear Criteria

(40° 26 48" N, 053" 26 15" W) | Options | overlays

Satelitni



http://earthexplorer.usgs.gov/

DIGITALNI MODELY TERENU - POROVNANI

ASTER
DEM GMTED2010 GTOPO30 SRTM GDEM
| 30 arc-sec 3 arc-sec
Resolution  15arc-sec | 30 arc-sec 1 arc-sec
7.5 arc-sec 1 arc-sec
Coverage Global Global 60° Nto 83" Nto

56° S 83° S

http://topotools.cr.usgs.gov/GMTED_viewer/
GMTED2010 novéjsi a lepsi nez GTOPO30
ASTER GDEM pro podrobnéjsi ulohy



http://topotools.cr.usgs.gov/GMTED_viewer/
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Dékuji za pozornost!




